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] b7 AR B AN e 5 [ A I ) Dean . AR T2 Dean RS AE P B ASHE T T i3 RIVE
5 P A7 B R A2 R4k o 15 B B RS, Rl R RIS Bl A2, AT SIS B SR AR HE 27
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G S SLEI IERTE, R REEOR T BN - 255277 . 2 Zint . sk, 2544 R
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W IREE P 1 - A A AR S, WBOUE_EBEHIE T DSS 5 2 ATAEDIRE R e . (DI L 44
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BORMEE, IR 1 2 FhI T 700R (il 5 1% 15 HY 10 5 200 0 5 1 5 490 M A B0 00T R 8 BT BOR
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FE 5 PG 0 IO LA o 5 1 RV R D 05 T3 B RPN 2 05 TP
RIANIA Y, G T AT SREA R RIS R 25 AR BT T 0 320 BT A
RGP TIRR [5]. AR AE B AW 15 B 5 4 WO i, SIDULE ST 2 s 24
2000 MR YR AEVERTHI, BLIRBOORMA LRI .yt RN VR R VAR WAL TR BT Iy
HEAE R

RE: WIRE T, mREG bEY, AR,

Z25 3R

1. Ai, W.P.; Nie, H.G.; Song, S.Y.; Liu, X.Y.; Bai, Y.; Liu, HW. J. Am. Soc. Mass Spectrom. 2018, 29:
1408.

2. Xu, S.T.; Ma, W.; Bai, Y.; Liu, HW. J. Am. Chem. Soc. 2019, 141: 72.

3. Xu, S.T.; Liu, M.X,; Feng, J.; Yan, G.T.; Bali, Y.; Liu HW. Chem. Sci. 2021, 12: 4916.

4. Ma; W.; Xu, S.T.; Nie, H.G.; Hu, B.Y; Bai, Y., Liu, H.W. Chem. Sci. 2019, 10: 2320.

5. Xu, S.T.; Liu, M.X.; Bai, Y.; Liu, HW. Angew. Chem. Int. Ed. 2021, 60: 1806.

AW T2 H R HRRFIE S (2212540141122074003) A1E 5K & Sk it&Imi H
(2022YFC3400700) %8,
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Lo B4 2 FLRE RS ER (monodisperse porous silica microspheres, MPSMs) B4 MU BRE K,
LR, REAR, RS A, EHPLCH 2 ST, Ay £ R0 4 AL AR AT 4R
MPSMs T2 B /N AR 1 AT SR 2 — Bk o #1555 H 5T MPSMstill % i 2 P A TEBRIE AN 1 1
IEUMEZE . RN A TE . AL ME LURE HE VR P 55 )8, AR A B LD, LS T AR AL Y
Pomaeoma® fLE A WITHER NN, 1ERERR 2,88 (TEOS) M HeE i i BRAA, | FH 58 & Wik 2R R 47 1 H A
R, B F B AR 5 S TEOS/KIR = MISIOM KL PR T R A WA I FLIE N, 755]Pova-
eoMA/SIO2ZR B K, IR il JBUGERR 2B, Dl &% 1 REAE J93um A5 umIMPSMs.

HISEM. FT-IR. TGA. BhABOGH I H R A T-Bost il 4 FIMPSMs#EAT [ & AE. R P
S IIMPSMSTERRBE 5 FEACREF 7 BAARGIORIRST, HIC84a. Bhoh, SBaat 1 BRa PR ek FL
1% AR EET R PemaeomalliEk UL K& Pema-eomallBRTEOS 15 & LEXF MPSMsFLAR [ 5210 . 4
BB, TR - RE T, a2 1) 2R S AR I LA A I AP emaeoma R TEOS I 5 2 EE
ALEEMPSMSHIFLAE 20 nm A% 2169 nm. B EZMZ, J3 A 3- 2 BN L = LT (APTES).
IR = H I (TMA) ATV 2, 1 (TEPA) X PomaeomaER B T Z 2 DhREAL,  ATEPATNREML HIPomaeDmA
TR AR AT il £ FLA% K T30 nmFIMPSMs, i ATMAZHREAL I PomaeomaER AR, BT i 45 FL
1229910 nmFIMPSMs.. BRI R FAS [R1 28 25 ) B A 0 SR A W kIR, 7T DA K FLAI N FLAE
R

B0 FHCA. C8FICL8ERE LT il % IMPSMsHEATA&1M, R FHRPLCXT BT il 2% ¥ K FLAE e Al /s
FUIE RO 8 BRI/ 0T (3 4y B VEREMEAT VT4, P S A BUm AL RO R 7 B Itk E, R WK
FH 3R A5 AR 15 1] 4% FrIMPSMsYEHPLC FH BLA AR 4 (1 37 F i ¢

s
NH H !
SN SN N, Protein 604 I .
H/CH 10°TEOS NH,OH Calemation separation 1 ] [
v N —_— —_—» Z s
it . 2 '
b H,0 isopropanol i ‘ l
; 201 ‘

Monodisperse Monodisperse large A LA
nodisperse 1 o LU

N porous silica microspheres
VAEL i 0 5 10 15 20 28
hybrid microspheres Time(min)

20
EOS NI Separation
1074TEOS NH,OH Calcination of small solutes_ % '*
> E
H,0 isopropanol >
s
0

Monodisperse

: Monodisperse small oI A |
Poyaeoay/$i0y porous silica microspheres g W AT Y
hybrid microspheres

K1 SR E VIR 2 2 2 FLE B AR R R B

R P EZURRAER. BEMEGE. BEWHER, RPLC, 453 A57

AW E K AR EETTH (21874106, 22174108, 21545007) %% B

EEPUN

1. H.J. Xia, G. P. Wan, Z. J. Long, J. W. Liu, Q. Bai, Preparation and characterization of monodisperse
large-porous silica microspheres as the matrix for protein separation. J. Chromatogr. A, 2016, 1471, 138-
144

2. J. W. Chen, L. L. Zhu, L. B. Ren, C. Teng, Y. Wang, B. W. Jiang, J. He, Fabrication of monodisperse
porous silica microspheres with a tunable particle size and pore size for protein separation, ACS Appl.
Bio. Mater., 2018, 1, 604-612
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e RSCTBURE C i (7 R R FR T A 0 T V2 R P B A LA T+ B 45381 45 5 6 K I Al «
R E AR AN, B B €l DT iR R AR B TR B IR B AT I ACR . T RE
R 1 7 % A RES SR (L 2 S ELAE AL, TRk D o il SUR AR JE e, JCH KA R
Ao 2 QSR FR) B BT s R 55 A 3 € i ] AH PR 1) % T VA, A SRR L AT R RS AR 45 R 1 R € i [
H, AMXAT AR B 2 O IR, S IR S5 48 BRI O VEAS B 7 KR T, X T R s
W BB DL N S B RV AR S A T

AR3CHE COFs \MOFs S5 1 G0 (1 ek g B 45 & TR 1 22 i 3 2R AB M ek i 8 A2 45 [ A AR«
LWL LM AHINEZER LS AT SBATREE I S L A Tl e A o (1) 3 1] 5 PR 2 i F R BT
JSNETT VR SR 5 SRR AN 3 W B R B Ve R i T 5 T TE A SiO2@(HA-CS) 12, R HR SR/ ELAE F AN
55 BB 1A HiAH FLAE F IS (O OR BEHLEE, - 53R RAF I (038 4 BIALRE . X /ZIRINAE . WL
M2\ TCHLFTES 74 BEAE SIO@(HA-CS) i (il A b S RAFFE 2 70 B . (2) SRR AL AR K SRmg 4
3 COFs 1212 FLEER L R [E5E 4 SiO@rLZU1, HiT SiO@rLZU1 & & g3k A K IA 5 4
LA RS 77 A SRR KON e 2 M EAER, DR Pl R B AR R R 20 B B . SR A%
OISR EREIRTE ORI B My BR=W). Bt CGRIg. 4-50R% . 4-THFE5R0E) At CR
A 29D A WEEARRINNE DT B R RE 70 73T 0 &, Bt EERe. (3) BRIk
FERYIEIN 8 B, IR 2 2 LRI, I8 I AL 4 5 VA SR A s AR A T O R fi
F g EEM SiO@CTP, AMUIRE 1 2 LU R L e AR A, kAR T AL S5 R AR Y
EEARTI A . SiO.@CTP SHFTHEXS BRI | A% T S ANRL bR S8 S5 am AR AL S ) 3 I H R R s Bk
RS 4y B HERE . ASCRA T ARSI NS, TERECE R R TS 2 . JLM A HLHESS
KL A SBWRZ 70 TR, JEN SR AV B T RGeS 5B i
P e B 52 45 [ s A A R 2 L PR R S5 AU ot 53 20 i 1 3 28 S B i R T 0 S5 AR R
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ARFTFAR, BHE R EOIEER (CEC) M B0 LUK 1 i RO AN et 28U €3 1 g e B 1
R OB N T 259 Lo e S @it s b . IR BME ITHE R B E L
WiRES A L FERRZEEM (OT-CEC), SHMAMEYNE AL, 2R EAHAE B
MBI TN A AR X R T AR AT 25 o ELAE 3% 2 ] A 1 T SR A T %k S O T-CECH 7 1 R U7 T ik
REAIRKNHRT 2], Bk, TR AR R [ A LR e RO T-CEC /3t J5 ¥ AT EREARIZ 1
B i e S B A T A KR R TR SR B R R R A TR ] 5 AR AORECE Tk S 4R THOT-
CECI117y B 2R By H AT CERE FTHIAE A

PATEIL BT IF R RAFT R &M% T R5RH-m N AR G, #E T 28 OT-CEC ik &
U-S) 3 F e 7 2 A AL SR BT 9L (Fig. Do RIN: [EE AR IR IEAL . w3 R &
PIRIRR S, Gk R SR B KPEAE 299 S PR & W0 o B AR vl B SR T o 25 2RERH: TR
2B AT AT N — SR R B R [ e AR 2 B2 T OT-CEC WHFTH s BRI E K OT-CEC 14 % &
T RAFH 0 BT E Y, R R 2 RS R A EOE T R R AL R G T s R Y [
SEAHTRZE AT SO L A, Gl R IR A I A ST B L T R SRR TR 8 2% A
(hm: S, pHL WREE. VAR TR RTIYA IS PIRIR I R B B . AR
OT-CEC Bt 7t AR FT e IR ALy B 70 M e AN DU 5 oRI- Wi 2 B BRSO AL, sl T
LAY S AT CE BORA R, FFONTTREIE RN 5 TR FUBEE 1 R AP LA o

R JHERME RO, RN REESYIRE: 2 BRCREGE

peplications

/" pH-, T-, solvent-responsive

SR-polymer
synthesis

Separatio®

Fig. 1. Outline of OT-CEC analysis with stimuli-responsive block co-polymers as coatings.
FH¥ B NSFC (21874138)
PN

1y <L2Qi¥*, J. Qiao, Advances in stimuli-responsive polymeric coatings for open-tubular capillary electrochromatography, J.
Chromatogr. A, 2022, 1670, 462957.

2. L.Qi*, J. Qiao, Design of switchable enzyme carriers based on stimuli-responsive porous polymer membranes for bio-
applications, ACS Appli. Bio Mater., 2021,4, 4706-4719.

3. J.Qiao, Y. Song, C. Chen, L. Qi*, In situ determination of sialic acid on cell-surface with pH-regulated polymer enzyme
nanoreactor, Anal. Chem., 2021, 93, 7317-7322.

4. L.Zhao,J. Qiao, H. Zhang*, F. Xie, L. Qi¥*, Open tubular capillary electrochromatography with block co-polymer coating
for separation of S-lactam antibiotics, Chin. Chem. Lett., 2019, 30, 349-352.

5. J.Qiao,J. F. Jiang, L. L. Liu, J. Shen, L. Qi*, Enzyme reactor based on reversible pH controlled catalytic polymer porous
membrane, ACS Appl. Mater. Interfaces, 2019, 11, 15133-15140.
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ZALAEL (1 MOFs A1 COFs) BAT FLRMAUR KA L HFE SLAHA T SLAR KA IRSE AT
JROYIE SRR 1 ) B U U R, IR RIF I il 7 ek RE . 2 LA ML T2 (POCs)
re HIRARE . B 75 A I 1 70 LR 701 I 55 1) 7 1) 4 T 0 A28 i 3 2 25 AL A L
G FAEE. 5 TCRRAE AR AIHESL R 46 R 2 LA L (MOFs #l COFs) LG, POCs FAT R UF IVt
AR T AN, ERRER D E S T AT, #& R ae, B aE R, (e
A8 A e RGO . AHT O LB R T POCs MR E Dy T 1 ] E A1 i
W EAETR T B E W EE S A S T RO AR I & T B E UM BAE RO
ROBAH G TR, FFH T I &R 27T . IFR SRR, T4t POCs ARHE (il 1k
O B USRI TS TR PR RE, )25 B QOB PR 0V 2 ARFRR I T &Y, B REF
FAIE 78 358 SORIRE Y I 5% o

H.L. Qian, C.X. Yang, X.P. Yan, Nat. Commun.; 2016, 7, 12104.

M. Xu, P.Y. Cai, S.S. Meng, Y.H. Yang, D.S.-Zheng, Q.H. Zhang, L. Gu, H.C. Zhou, Z.Y. Gu, Angew.

Chem. Int. Ed., 2022, 61, €202207786.

X. Yao, H. Zheng, Y. Zhang, X. Ma, Y. Xiao, Y. Wang, Anal. Chem., 2016, 88, 4955.

J. Chen, Z.J. Gong, W.Y. Tang, K.H: Row, H.D. Qiu, 7rAC-Trends Anal. Chem., 2021, 134, 116135.

5. B.Ji, G.Yi, K. Zhang, Y. Zhang, Y. Gui, D. Gao, J. Zeng, L. Wang, Z. Xia, Q. Fu, 4nal. Chem., 2020,
92, 15655-15662.

6. Y. Wang, J K. Chen, L.X: Xiong, B.J. Wang, S.M. Xie, J.H. Zhang, L.M. Yuan, Anal. Chem., 2022, 94,
4961-4969.

7. K.Li, L.X. Xiong,Y. Wang, Y.P. Zhang, B.J. Wang, S.M. Xie, J.H. Zhang, L.M. Yuan, J. Chromatogr. A,
2022, 1679, 463415.

8. H.X. Li, T.P. Xie, K.Q. Yan, S.M. Xie, B.J. Wang, J.H. Zhang, L.M. Yuan, Microchim. Acta, 2020, 187,
269.

9. vJ.H. Zhang, P.J. Zhu, S.M. Xie, M. Zi, L.M. Yuan, Anal. Chim. Acta, 2018, 999, 169-175.

10.“J.H. Zhang, S.M. Xie, L. Chen, B.J. Wang, P.G. He, L.M. Yuan, Anal. Chem., 2015, 87, 7817-7824.

11. J.H. Zhang, S.M. Xie, M. Zhang, M. Zi, P.G. He, L.M. Yuan, Anal. Chem., 2014, 86, 9595-9602.

12. S.M. Xie, N. Fu, L. Li, B.Y. Yuan, J.H. Zhang, Y.X. Li, L.M. Yuan, Anal. Chem., 2018, 90, 9182-9188.
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305k, BXBHRMAE (moving reaction boundary, MRBM#EE, S, 75iEFIRA
BB TRAKRRE, VISHATREGHMSHEICHAR. LURNEARR. $—. EREFEESH
BiCRREAHE, AiERE T BallieRE. BahilRm. BoiEEaRm. BoharRRm, ¥
DFEMREBIES FREERMECSE. EEE, By TBaiieRmigmEs REny
AR, DARIBRASTT B ESE,

#— ETMRBHIEFYIIEIREISIEIC, ETFMRBELSHIRES, IFER 7 S raB2 =ik (IEF)
5MRBHIX R, &7~ 7 IEFEETMRBRIFBIREND BOWTHIA, MRREIEF—RF SRS T3, GF:
IEFa1%F. BBIERENSR. [EREREY. pHEEER. pHIBE/KILIIS. Hjerten's mobilization
IR, IPGRATSEMNE. REFBEAT BERE.

$B=. EFLIEHR, BREEY T ETMRBIIIEFRIARAER, BiF: &% 7 IEFFI2DERRERY
10FhLEA XSl carrier ampholytes, $l& T 40F LA ERIIERZODE, IRRHISE. BOPHYIEF
LIS 7%, B TIEE R REIREIEFFI2DEY SR E SM RS, FFA TEEBE R
RV R SR M2 AR 55E.

A0y, 7ELALERL E, IRIENTH T HAEEIIRERIKRARE, R TETHEESIEFRITER
RIS, BEMNAEEFIERA, RFRMEEEHRA. MERSEHRREBEIKNERAIR
%. FIRMERREXRERAZE,

Kigie): SHEERERK, PSRN, BIKEE, BalRNFHE, FERRE.
226 3CHR

[1] Cao C X, J. Chromatogr. A, 1998, 813: 153-172.

[2] Cao C X, Fan LY, Zhang W, Analyst, 2008,133: 1139-1157.
[3] Kong F Z, et-al., J. Chromatogr. A, 2015, 1422: 318-324.
[4] He Y C, etal.;Anal. Chim. Acta, 2017, 982, 200-208.

[5] Suad S;etal., Electrophoresis, 2019, DOI: 10.1002/elps.201900157.
[6] Li G Q,etal., Anal. Chim. Acta, 2019, 1063: 178-186.
[7].Wang C H, et al., Lab Chip, 2019, 19: 484 — 492.

[8] Zhong R, et al., Lab Chip, 2016, 16: 3538.

[9] Li WL, et al., Anal. Chem., 2018, 90: 6710.

[10] Cao XY, et al., Lab Chip, 2018, 18: 1758.

[11] Idrees, MK, et al., Sens. Actuat. B, 2019, 286: 9.

[12] Wang CH, et al., Lab Chip, 2019, 19: 484.

[13] Kong FZ, et al., ACS Sensors, 2019, 4: 126.

[14] Zhang Q, et al., Anal. Chem., 2019, 91: 7500.
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B AR HAT B A R AR R B B Ol R 22 2 20 K v 2 B 0B ik — R, A5 B P
TR AR, RGURNTT A SCE 53 8 S e Ok e 1 e A BT M R T, B by B
S S FANME . BB AR S Z 4B R 1) “Heor s AR SRR “ 3
MU0y BB 87 WIS B o T g . SRS AL, RIS VR AR R VERR AT AT
TERIE DL T B EXHEOGE I AT AT e e e i b, DR T AR K a7 A4 0 A A0 R € 1 e Jd 2%
FERAERE, LTI IR, DA HERITERE, $Em P RO A s . AR g
T XM AR T, RGURAHZRIR 1A OGS R A AU S . B4y
RGN BARSLIG R R ) 2 ERAR AT 5 RS e IE S 4 S S T Ak 3 757255
NS, A A IR ER (WMHPLC-DAD. LC-MS%5) 454 “Hf/res” Jjikhde
SE T T FEREN A TS, RS T BN AR R EOGEI L B AR P bR i i =1 X
A, FRR CHUES R T AR A A B A, B E S TG 5 R E B
ZEERTR,  “HFET RS CRIFHSCI T M E R R 2 A E . [, fEEtE R
ST, B IR AR BRI ORI AR, N A B R R 1 B AT R -

EEPEN

1. HL Wu, T. Wang, R.Q. Yu, Trends Anal.Chem. 2020, 130, 115954.
2. H.L Wu, M. Shibukawa, K. Oguma;J. Chemom. 1998, 12, 1-26.
3.H.L Wu, Y. Li, R.Q. Yu, J. Chemom. 2014, 28, 476-489.
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KR HITkEs Gk BEM TrEo s il

TR BRI AFAE, A R TSI O i T T s s R L . AR
T A B R S BT TR E M RO i O J AT TR o 1 By 2 A 5k
=, HAZOMREAE T FURE SRR % . i, IATRBAEE T LR T AE[5107 e e e i T4
R [ A TR, BUS T R0 TS,

Q @

HN HN

2 2
Br Br
0
H

OH 0 inosilic H
1.6-Dibromohexane BF;e0(C,Hs), On Aminosilica O ot
> r/s-Phenylethylamine
Acetone, K,CO3, K1 Paraformaldehyde H W) 2 2
HO Reflux, 56% o} C,H,Cl,, 45% o} 60 C/24 h ,
§ § HN HN—x
2 2 W\ :
Br Br siO
1 2 1090 on

/sPEA-P5-Sil

Bl1 FZRERBHR CREEIT R T AR E e AR S R R E

Z25 3wk

1. /C. Shi, H. Li, X. Shi, L. Zhao, H. Qiu, Chiral pillar[5]arene-functionalized silica microspheres: synthesis,
characterization and enantiomer separation, Chemical Communications, 2022, 58, 3362-3365.

2. C. Shi, H. Li, X. Shi, L. Zhao, H. Qiu, Chiral pillar[n]arenes: conformation inversion, material preparation
and applications, Chinese Chemical Letters, 2022, 33, 3613-3622.

3. H.Li, K. Quan, X. Yang, Z. Li, L. Zhao, H. Qiu, Recent developments for the investigation of chiral properties
and applications of pillar[5]arenes in analytical chemistry, TrAC Trends in Analytical Chemistry, 2020, 122,
116026.

22


mailto:hdqiu@licp.cas.cn

BE reiaid

FHLENBHERBERIEEEENTR
PO, MRS, BUM, FHC, AR

YO NER S A G, 2 SR TR, 3 TS R S A T A B

I

‘%ﬂ&

JEIREE R A E-mail: yuan_limingpd@126.com, yongcui@sjtu.edu.cn

X BIAZR P 53 S E 1) 24« B i AR 24 Tl &8 0 B B, TR — X - MR A4 7 1 AR 0 AH ELAE A
B T AR A AR M . FEARZE M TSR HA S, FHE M (CSP) fifkd
B UF B A2 73 B R SRAS Al e Ad e B 5| 77 B i I 51 - Z2 PRS00 CSP ) V2 W 5. 451 G et Tk
ZHE. BAR. PORRSIT A AN B AT A A, (5 H T AR DL I8 FH AR A CSPLRT (A B FH T
WAHEE (HPLC) FIAAHERE (GO HMANIMES (COF) T HK AL ZAM A HE, 7RV
2R R BRI . BIHATAE, 2 8T COF #kid A AE <R o FI A € i 1)
CSP, {H/2XEEF- COF £ CSP i@ % R I RNHARM /B RN R PR, K TEH= 50 H
HAF R SRR IO . AN, BT COF JEAE N I et £s, S EUBA ML A2 e M2 B,
AR R BEAE IR A AR A LA N, 78R HPLC 2644 A DA A

BT RS, WAV E T ET B 22-7-6 5 4R P GRS L Bk, ik — Dl ) ok
TOEREE OB ER AR AL R & E Knoevenagel KN, HiI4G TR C=C HEERN T
COF (CCOF 17 A1 18). ‘AT EA N 2D JZRZ AL, FEA R 5T CRAEK . AL
FRANGE) FERRIAEE TR H ke . EBEE TR A, 7E COF J18IE A A ARSI, R
iy 5% A1 I8 = AR E o T AR EAE A, B CCOF 17 #1 18 /E 5 CSP fefl R I H B i 1+
PO B RE 1. BeAh, CCOF 17 A1 18 378 /) HPLC A1 GC #: st RAFA B AME, SRR EA &4
B RPN A, FTH TS 2 MAE IR &Y, BRI, B MBS, B BE. B W
My, Hiroteaen] S5 A R AF AR, BEAEERR TR, Bl
Y TR it A S FH T 55 o

Z AR ARIE K C=C # LR F COF F{E HPLC Ml GC [r@m .,
ST R R R AL A NIRRT B . 1% TAEE R F 1 COF 43 ¥ 11N i k-
RS BARL, N4 JE W& T 2 ke e PR Y CSP 424t 1T 2%

I \ & Amino acids

(2 Esters

i T i E A,
7 B AT i ]

(4 Lactones
< | & Amines
4 Alcohols
" | (2 Aldehydes

2 Ketones

(2 Olefins

4 Drugs
Olefin-linked chiral COF Nl

B HR: (5 5 HRIKEL Times New Roman, H{5171E)

1. C. S. Diercks; O. M. Yaghi, Science 2017, 355, eaal1585.

2. C. Yuan; X. Wu; R. Gao; X. Han; Y. Liu; Y. Long; Y. Cui, J. Am. Chem. Soc. 2019, 141,20187-20197.
3. C. Yuan; S. Fu; K. Yang; B. Hou; Y. Liu; J. Jiang; Y. Cui, J. Am. Chem. Soc. 2021, 143, 369-381.

4. C.Yuan; W. Jia; Z. Yu; Y. Li; M. Zi; L.-M. Yuan; Y. Cui, J. Am. Chem. Soc. 2022, 144, 891-900.
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BEFARRAAS 2 & T IR T AR S A B 2R A R L B R R R 3 R, B
FRONS-(2-BEFAMR) K E W2 (S-(2-succino) cysteine, 2SC) . ZMEIHFFEML, HBh= 5 H b HE W &
PR AF DX 0 RO AAE 1k S o7 2 R B AR 0, BRI 1 20 5 vk B F R RAR N e 7 12,

A AR AR BRI SR i, TP T BT ie i R s 72, 8 fb s pmicxd
2SCII=ANFRIRIEE BIBATATAEAL, SEINGR/KYE, S mbRic ™ Y 7E i ROBUH 3 - B fer il v i) 171
R, Al R B 220.885 fmol,  FfH5 T IE HI T AN RO RS 1 P40 Lt 2SCHE AR 5 A6
W, KILT 2SCHFE 5 e s B TE R REL JPR T — P E LS THREH M B S 4 e T,
AP AT ol P S B A (R B A TR SF R A AR 1, STt 26 5 B 1584 B MM 2 (1 SAH I 1 5%
SR MBI, PR TR SRR BR AR M A A S B AR 1 45 A4 AR M AT A1 ) G 88 4 P
FIPE IR KT AR B2 ie T i 5 B E k- SO A 45, 3 — B THe Il R 0%, H
TR AR I AN G 2SS ML B

A TARE R BTSSR S T BRI AL AT AR = FE A I B SR I AMME AL f 2, PR AL
FRRCTTERI N A, ) S TSR BOR S FF

EEPEN

1. Harmel, R:; Fiedler, D. Nat. Chem. Biol. 2018, 14, 244-252.
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Abstract 51 small molecule kinase inhibitors targeting cancer and 41 targeting tyrosine kinases approved by
the U.S. Food and Drug Administration have been effective in the treatment of chronic myeloid leukemia,
non-small cell lung cancer, and renal cell carcinoma in some populations However, there is an urgent need
to develop inhibitors against other types of cancers. In the screening process, the most commonly used
method is the *’P radioisotope labeling method, which has radioactive contamination and requires time-
consuming membrane filtration operations. ELISA antibodies are expensive and require/ tedious wash
separations. The fluorescence method requires a specific design according to the sequence of the peptide
chain, and the process of labeling and separation is cumbersome. It is very importantto develop a general,
efficient, low-cost, label-free tyrosine phosphorylation detection method that can be used for kinase inhibitor
screening. By imitating the interaction between arginine and tyrosine phosphate residues in proteins, smart
polymers containing polyguanidine groups were designed and modifiedinto tapered nanopores to prepare a
functional ion channel device. The polymer relying on phenylguanidine accurately recognizes the
phosphorylation site, and could amplify this molecular-level recognition to the conformational change of the
polymer chain from a stretching to contracting state, and further.convert the channel ion current "Off—-Open"
changes, realizing sensitive detection of phosphorylated peptides, real-time monitoring of tyrosine
phosphorylation reactions catalyzed by kinases, and showing the potential for kinase inhibitor screening. We
further developed a novel strategy based on reversible freezing of molecular conformation, enabling label-
free, versatile, high-throughput screening of kinase!inhibitors with a dramatic change in fluorescence from
quenching to enhancement, and was capable of monitoring phosphorylation reactions catalyzed by multiple

kinases.
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WO, N TAREEE, By, #HmSE p-H3 78 20 S, FEREE y-H2AX T REEE
P AT ARSI W Bt R W R AL S B0 A TE DNA #7531, y-H2AX Al p-H3 28 1
FHEaA, MR RBMEARE, DNA B35 ESHAL. W FROKEE, H p-H3 B R 28
I AR A RN, (H PSS A2, FRAHENNX S H3 775 2 Rl 5181 5%, 5 B Al 2E R ST
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FIWT, B A PRE AR PPA S B g

R BRI BT y-H2AX p-H3 BUBME ke &

SRR

1. Kopp D, Dario M, Zalko D et al (2018) Assessment of a panel of cellular biomarkers and the kinetics of
their induction in comparing genotoxic modes of action in HepG2 Cells. Environ Mol Mutagen 59:516-
528.

2. Minmin Qu, Hua Xu, et al (2020) Distinct orchestration and dynamic processes on y-H2AX and p-H3 for

two major types of genotoxic chemicals revealed by mass spectrometry analysis, Chem. Res. Toxicol.,
33,2108-19.

34



B SRR

FMHE€RIOBEFERIES A

oI
B TR A A T 2285, W% 361005

E-mail: weihang@xmu.edu.cn

At — N LG — AR, KRB IR0 3R IR T AAS AL A2 0] SR AR IE A R 520
IRZEEREMAENR RS RN 2 MO 2R BT, RZVENESBA R, 8. 5 4 .
iy B 4. REH. M. HFEESREEMEIIIEERNMEITR, HI KM EERUK.
B BRSEIF AR A S S T L 7 . M E B T R AR — BRI WMAKE AW, B A,
MR aREE, PREIN EPRIET .. XU BRI AN RERCE IR, A A RETE B WIBE M MO
T, MTEMGESE, AR EEH R,

VIR RS KR E AR 4R BRI, SRR s I AR T5
i e IR T AR B P MR IERE P o TOSOG TR 1 48 [ 14 B2 0 MrBoR RE KR o i
A AC BT SRR BRI ASAIT FC 22 1R O AT I B BT 0 - 2 S B i e R B i, B0
TR BT E . RFAEDYR. KAV ER . GRS EY) B — s
HERE A SRR IO R B AT IR TR B v B B AR ot R RTAT I o S F i PO B S N AT A
JiE TCR T EIRE I . HOLDIEE BEXS T ER RSC HIFEI B TR U T0ER RSC AL BT Hse i
ANB NS T IIRE 458 25 BEAN R AL RE oSO IR SORTIE S R SRR, WP AL 1 2k
SRR E RN B, RO E R T 3O [ R St AT B, 9 TR
soby FOLALL BRIV gAY IS 1Ay BRI B )R 22, B N T T Wi 77

R BOLIE. EEE. R

ZH R

1. L. Chen, L. Lin, Q. Yu, X. Yan, W. Hang*, J. He, B. Huang, “Semiquantitative Multielemental Analysis of
Biological Samples by a Laser Ionization Orthogonal Time-of-Flight Mass Spectrometer”, J Am. Soc. Mass
Spectrom., 2009; 20, 1355-1358.

2.Y. Meng; L. Hang, W. Hang*, Direct determination of nutrient and toxic elements in original kelp by high
irradiance laser ionization time-of-flight mass spectrometry, Spectrochim. Acta B, 2021, 176, 10604 1.

35



WA RPN ERRBIFR SRR

b N~
AR KFABEF BB EMF R, LT 100191
Email: xiaoyun. | iu@b jmu. edu.cn

ﬁ%fﬁléﬁilﬁﬁﬂﬁﬁﬁﬁﬁ P RGE, (EIRRGL I RE R T W R G e A0
WEE TR (BUFR N ER ) o X LR N B I 5 2 — L B A TE i B, e AT el
ﬁ%Eﬁ%ﬂiﬂ:ﬂgﬁﬁifﬂﬁﬁﬁiéﬁﬂﬂﬂﬁg 5T IE S IR, IR B JE A TR AR S G
E"JEE‘J GEBIRE (Shigella flexneri) e —FhEEFGIMEMHESURE, ©BEA 24
TUWRG, Tl MAE LMW 2 NN E . XN EAY, HATEY S Dhaet 5
BRI D o BTN AT TAE R IR IR — B RN R 1 OspC3 Ay I 25 4171l 24 gk
SRR AT A E EAi R IR T (RPAETS ). 0spC3 ] 5 AE 1215 50 % SC f 85 1
Caspase 4 ) pl9 W A44SRt EAE, PHILZEA pl9 5 pl0 WK 7R — RIE,
HEM#H] Caspase 4 HIiEM . SR AN 25 H 0spC3 5 Caspase 4 HAEREARFHLH
IRRHN . BAVSACH AR A pr AR S0 %= A4, 10 I mRs B RV il DA . — R 91
PRAN ARSI BTN R B 0spC3 AT AL —F 4 i B 1 R B0 5 B 1 o e I AR B 1
2R 5S4 i ADP A% BEIE LB (ADP-ribosylation), AT HAar& N ADP-
riboxanation. ZAEM &K AETETE F AR A Caspase 4 HIZE 314 ARG RIE L, M|
1 Caspase 4 LA FiiFEH GSDMD HIBE « PRty BRI 78 & I 7~ 93 S5 4 e gk A
— PP ANEE EET IR, FEES TACFEB T RN [ 0spC3 78 E 5T IR 5 B gL
W EE L

SR -

[1] Kobayashi T,...Sasakawa C*. Cell Host.Microbe, 2013, 13, 570-583.
[2] Qiu J,... Liu X, Luo ZQ¥*. Nature, 2016, 533, 120-124.

[3] Wang Z,... Luo ZQ*, Liu X*. Cell Discov., 2018, 4, 53.

[4] Niu Y,...Liu X*, Feng Y*. Mol. Cell, 2020, 80, 512-524.
[5]1LiZ,...Liu X*, Ding J,.Shao'F*. Nature, 2021, 599, 290-295.
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*Email: mingliang@dicp.ac.cn

A B AR AR R 2 AR B R rh AR AR, B BRI T RE 2 MR
KA. FEFLEN, KR RS e — Seph SR AT MO AH OC B 1 IRV -HUAH 23 8. - SR 3% 38
IR R RET BN ER, MG 2R E MR R 2R — PR R A B 20 25 10
SO AEABETT, FATE SR = WA B M S R R S B TE A BB 0, L TR T — i T
BEL A5 2 A B R — WAL IR B s SR T 10 FERLTT i, TC B WA B FR AL A (1 R SRR T 2 1 i
PO EE R SRUE, B S IR RN, SRS R IR RS & E R B A A
MCAE —Fe 5, A AERSR A il T IR o . B S A LeMS T, X —TNiA R A S T AR
KT L RORE IR — 3 Mo A EUAR GE I SRR AN B 0%, 1207 I S o RS =R — 1 2k A
RBeEERED), I HEHE KT % ERG/RGGF A1 L AR ZIE — AL AL . BEJS, FRATRIAI 5754
Rk o3 At 1 RORTRLAE Ji e R R R — AL I Zh 5424k, IF A ILG3BP1. FUS. hnRNPA1
AIKHDRBS 12 [ 1) & % RG/RGG X 48k |- e A2 TAB AR — WAL AR h . RSP SR IRAIE, HE R —
Hefb o AN LRI B A XA 7 B RE DT RIS 2, ABEFUT AR T —FhsE AR —
HEEAL IR B A 2270, AR T i3 s 1R R — AL AR JC 20 i 2% AN 2 1BV - Y00 70 1
PR s A
KPR MR L O BRGNS, ORI o
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FFEMFICHETEARAFMIEREARBEAZNRR ST %I
AHCY {EXFTE RE R

BRI, EEEE, Sk, AMUAE, R, Mg, L
R E R AR B WA U A T ARy AU S B R S st =, Rl TR 345 5 200032

E-mail: jingwu.kang@sioc.ac.cn

ZIPREAR SN T T AR E NI 0GB (R SR AW IR AR AR e — R N AR T
YE. HETRBABA AT FINEN TR E. R, RATURTER (DOX) MEHR, ki I
ZIWREAR 5 0E MFT RS o BRA TR IRAMARIC AL 22 31 1 2 27 5 R 1R AU 2 A B AR SR B ok
iRty (ERBEE) HEAT 2B Hl# I RH DOX ATAE BOGSEAIERET DU 3R & 41 e s ) DOX AH
HAEHEA. AFEL TR E R (LFQ) :HEFA S EM KN DOX MEEHEH. lEEEE
B 7RI 151 MEZERERAR (A >4, p fH <0.005). GO GERAMA) wEIH R,
REEAREES SR R LR IR &R, sk, ARRLRARIE 2 T
BALZNIGST 5 AR A R N B ORI A . KEGG = 270 A& ,| DOX 32 2 PIuna g A1V
Pe A, BAC . SRR B IR BB A ) & Bt A . 53R R S A AL 2 R o)
RY], B ECEEIREE (AHCY) /2 DOX HJ—MHiths (BALD, S8 S-IRHsrF It E iR (SAH)
AR 2R FRATTASE I i # 4 AHCY #IITDR-CETSA L LA K sIRNA R A AL I E AR BE S« 274G
a8,  FATKSREY, AHCY /& DOX MIIEE. FATH TAERAE ¥ —MhfE 8 B B4 AU 1
S M AR b U 25 T ER B T T T

KEIA . AR MR A AR . FER. PURE Y
AR ZE R GREFIE4 92053101, 21775158 T H %1,

Z53CHR:

1. S. S. Qian, Y. Han, Y. Zhang, Y. N.\Du;J. Li, X. Yang, J. W. Kang, discovery of AHCY as an off-target of
doxorubicin by integrative analysis of photoaffinity labeling chemoproteomics and untargeted metabolomics,
Anal. Chem. 2022, revised manuscript.

2. L. Gong, y. Xu, G. Liu,”M. M. Zheng, X. Zhang; Y. Han, J. Kang, profiling drug - protein interactions by
micro column affinity purification combined with label free quantification proteomics. Chinese J Chem 2020,
38(12), 1681-1685.

3. U. Rix, G. Superti-Furga,Target profiling of small molecules by chemical proteomics. Nat chem biol 2009,
5(9), 616-624.
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B KRG 1 R AR T % A AR RERELRR (R AR M7 Sh ) 2
L PR R, AT LAEE PR IR AR . FRATIAE B 5 AR IR I I A i R 3 T £ L
J&, FENL T ZRRES A BT IRS N TR E S YIE R ARAMIL, BE KR LIRS
N TEIRE A8, BB AE Ik AR BN T- IR R &Y BL KTk /s
S TIERLR. i, FATESL T a5 e G, I 7 RUV/IND T 2 ONERR B G BC R
fifiieJiik, A3, 4,5,9, 11, I6AKMIXIRERCIA R SR U B, RMBLE Bk n] U+
T RN T 2RISR R ORI . BhAh, LSRRI H AR DIAIAE ONKD A i 836 e
b, PR T =R 5 R CE-SELEX it MG o I8 T ARTRIETRAT AN AR )5 e A%
& e . B0 FKH] T /N1 AN A (R A A% B — P4 e T B RIKTE S R
JEEBERR A% R C A 7T 8 P R SE
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B TSKgel BIEHEEVLMSHSRIEFHREA

SRR+
(R (R AURHEARAFD
Email: lin.zhang@tosoh.com.cn

KEER . AEWZ, ik, SRCBAH A, BEE

BEE LR TERE SR (mAD) N ERIAEMIZR)) 2 R, FEFF RORIAE P23 S 7= i 1 ak R w1
PR R, TREXT M SRR KA AR AT R . RAEAE R, DA S R
EME. REAFNICHEE RPIGEHT . &0 PR IS 5, X LS HARST N EE . Hr A
Ry RSP HEBR (23 (SEC) #:—TSKgel UP-SW3000-LS ] LAXTHifAR B AA . Bfdk K Fr B idt 47 5 e o]
R e AE R T, fESECIZ AEEUT (MALS) A fh BoR ki ok B 20, JHia e
FIE R E I FHE A e i i — TSKgel CM-STAT. TSKgel SP-STAT /] LUK} 44 B a7 S b 44
AT HER T B/KAE ] il 4 3%k — TSKgel Butyl-NPREA 75 20 B LR [ml i 2%, #EADC
4o irH, ATRHMTAYIPUIRLS A EER (DARD lE; /K VEH (it i —TSKgel Amide-80 AT LA
PUAR RN HAT B0 HER 8T, BLAHILIC/MSIER], AT T Hui BB %1 TSKgel FcR-111A-5PW
AT AT E S8 (MS) « SEM YT (SPRi%K) « ADCCIH SR HE /> M i AL W8 18 FH i 25 &
(1~10mg) »
2. SEIIES
2.1 AR EERF)

HLC 8020 /=3 iAH a1 (TOSOH, HA), FAEEANMEaigy. Heiliih AR . Mik
FE:  TSKgel UP-SW3000-LS (4.6 mml.D.>30 cm); TSKgel FcR-IIA-5PW (7.8 mm I.D. x 7.5 cm.)%%.
3. &R5i
3.1 FrAGERBOR T HE L AT St S RAEH I N A

K TSKgel UP-SW3000-LS e i3 1gGL (WL 1) , sRib s BRI RIR. AR BAE
MALS F1 UV #ille, SEANEEE BRI 5, MALS AR KRR S, Al se iR b, &
ZEHERE 500 YR HT y-Globulin (JEEI2) o S5 H U (il kk i AR FEME BT .

1 3 2 Number of
measurements
1 3
4 1st
MALS 10° 2
A ﬂ 100th

1 3

A J A\~ 200th
3 400th

12
500th

335 4 45 5 55 6 65 7 75 & BS 9 95 10 W05 M

Intensity
UV 280 nm

MALS 90° 2

m 4 5 6 7 8 ] 10 min
1 1gG1 KJ SEC-MALS {21 & K 2 y-Globulin ] SEC i ]
R TSKgel UP-SW3000-LS i ft) CRJH TSKgel UP-SW3000-LS i 452 500 VdhAe)

3.3 TSKgel B F R BEiE DA ST S5RAEF HISLH

K TSKgel LB T3 i i — TSKgel CM-STAT. TSKgel SP-STAT (a4 7> 25 1 #h 22 ¥k
BTN, SRR BRI A AR S A3 n S RAS BLAR 1) 40 2, TSKgel CM-STAT
L5 TSKgel SP-STAT HA AR 4> B £, B4 158 FH 5 RE SEHIUNT AN [F] A7 S A0 AR 40 1) 23 55 o
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3.4 TSKgel Bi/KHH EAE R AEEESIE ST SRIEH IR

K F TSKgel Butyl-NPR 417 85 7 i Z 2k priBEcziy), S58RM: ARPUALMLE & R
(DAR) ADC #7575, TEBRMEZAF Tl scliB A8 8 (L 3, A BA A H I FE A R
R, AR AYPUALE AR (DAR) HIMIEESR .,
3.5 TSKgel /KM BAEH GIEEED A S T SRIEH IR

K FH TSKgel Amide-80 i 44 73 #T 1) 2 & S AE MDA Z , HILIC/IMS 3E 43 BT 2-AB Fric £ B,
5K TSKgel Amide-80 4l i 754 B SRBE T K = o #E3  [mlScRe RE S 1, 2 HILIC/MS
R PUA RS RAE R ER .
3.6 F BRI EGEEE GRS T IR

K TSKgel FcR-IIIA-5PW £ pH BAFE 64 Tl a5 s itk (B 3) , 25K i ay
T N-HEEEZ5 AT ADCC V&M AN RN T S Bk a2l 25 70 28, 40 B3 #4145 TSKgel FcR-1HA-NPR
FIE . J%ELE 100 AR LR (LK 4) , R Gl RA BRI A .

mAU pH

300 peak 1, 94.2 min re 40 pH
Peak 2, 103.1 min
2504 Peak 3, 111.8 min Ls wl /1s
\ | i~/ 100t Inj.
200~ H - 3% 1
E i " E \ ‘
£ 150 < 2 | 15580t Ini.
§ L % 300 L 80™ Inj
3 100 [, E zs:ﬁ‘ﬂ ) e Y 1 _—
50 : e 20 I\ 1 15 ’
D_W N s = = AR
50 . . : . : : 3
0 20 40 60 80 100 120 140 160
Time (min) ~
Fraction collection N e - e e b 1t Inj.
2 min/Fr
0 2 & L 8 10 120 0
K3 puikzgytit &l K4 puikzgyeat s
CRH TSKgel FcR-NNA-5PW ailitE:, EAEPiA 5 mg) CRJ TSKgel FcR-1A-5PW il i, #E423ERE 100 10O

4, &

KA A @GR TSKeel RYIERER:, ATLURREDZD i BRgENE. FE
I35, SEC-MALS 455540 F & e 0 7 RSP RAE; Mt ik o4, ADC 254 DAR MISE; #1455 5
S R A )
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FESn AT AL BRI E N 7 Ui RE P bS5 SRR ZERGRBEIA Y, PP HI L) 7 R AR BRI
WL AEREEARE T . A AR AT A B RARIE D BT e B . AL AEMIVE R B, BT
FES AR BB R RV, IO ERMNRNRA T, R aid i A3k
A, TR i TR PR A S T A AR Ty S R A B R AR R R E AT . DR A
2R, OFE SN E R, BAERL RGP 5l N RER LAY . @5 A\ L A,
ARG P I, R RS, IREHIRERCRA gt . SRRl iR BT, %
FUTERER, M LA 2 RO AN A R o PRIk 5 A e S A A DR ) 3R [ 85, b i
TR L, FEAE i ] S5 e A v ST NAR B R RE B B Tobnas A BRI A AR A 3 e AT R 37 S5 4l
Bhy, FERmAESEIRERCE (1] Ok, @IS O IR RE A 5T, AR AR
T BC ARG AR CANEEAL 5T [2-3] 0 S5 =, 4i/ANFFh B2 B LR ol ) 2% I AL X807
o BIREMAR. Mtk B 14-5]. 580U, FE2I/ZLmeskng, AT sE s HRE R i %, 45 a
i R R 7 AT BR AT Y B AR A A I TR A B BOR SE I B B AR 1AL SR IR —
PRI PRI E [6-7] o AR T BRI PRI A fh i 2 B v, WA RS (1D 2 H.
ARSI — A SR s (2) el B RO A BRI (3) RTAML RN (4) Il B s 5Ems; (5)
TE 2RI Ak B/ I ARG 0 s 55

KRG S FERLETACEE PRGN BT FUREE

230k

[1] L.Xia, J.N.Yang, R.H. Su,W.] Zhou, Y.S.Zhang, Y.H.Zhong, S.M. Huang, Y.L.Chen, G.K. Li. Analytical Chemistry,
2020, 92,34-48.

[2] H.D. Zhang, H:S: Lai, X.R.Wu, G.K.Li, Y.F.Hu. Analytical Chemistry, 2020,92,4607-4613.

[3] Y.H.Zhong, Y.L.Chen, LY.Chen, Y.FHu, X.H.Xiao, L.Xia, G.K.Li. Analytical Chemistry, 2023,

https://doi.org/10.1021/acs.analchem.3c00362.

[4]4:N.Yang,X.H. Xiao, L.Xia, G.K.Li, L.L.Shui. Analytical Chemistry, 2021,93,8273-8280.

[5] J.W.Dong, G.K.Li, L.Xia. Analytical Chemistry, 2022,94,16901-1616909.

[6] Y.L.Chen, L.Xia, RY. Liang, ZY.Lu, L. Li, BY.Huo, G.K.Li, Y.L.Hu. Trends in Analytical Chemistry, 2019, 120,
115652(1-14).

[7]1 H.S.Lai, ZY.Chen, G.K.Li, Z.M.Zhang. Analytical Chemistry, 2022, 94, 16275-16281.

FHEWH: ERIESESTH (No.22134007) . FH K HIRE}#HE 40 H (Nos.21976213 Fl 22076223).
[ X & S & TR H (No.2019YFC1606101) AT 7R 44 B A At & 11X H (No.2019B020211001)
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HmE LIRS S E SRR

Iz
Crpr R 22 B 22 AL BRI ST, 220, 7300000
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PSRRI AR 2 AR Tk AR B Ak . AR AT I R T, RE S AT AL B B B,
AT TR AP UR, 2 520 43 b B0 RS i B AT M B 1) e DR 3R 2 — o Rl T A 38 o S S
IV B . BERE B, WO EYR BRI ER T, TR0, JFRPE, [,
TERf . R S AR IR A G (R o BT AL A RS BOR © SO AR 73 B A 27 A0k 2 8 PN 25 o o T Ak
FHEARRZ, T RIATHI A T 2 ()2 E AHZEEC (SPED FVRAHZEHUFIQUECHERS ~(quick, easy,
cheap, effective, rugged, and safe) i A[1].

F—, FEHERMESEAR. SRR AT BRI AR 2 — I EA I (SPE) HOR, 1A 3UE £k
RPN EARYD, BRIRAII IR, SR = BEAR BT fa . A ZEHCE AR O R AL, CBE 2
RHOMRL, T BARATT A A B TE i) & 1 R YE A% 5 Y BRI AR A BiRE C polyaniline spinel particles,
ZnFe204@PAND) FIRHEDIR B kYK ke (trees-like branched TiO2nanorods, B-TiO2 NRs) , 1K
W B e R IRDRT Y ZEBGRIR T B2 i AR R I A 2 OB B R, 454 UPLC-MS/MSH: R B ICP-OES
HAR, @5 TARBIEWREA N BN i, FERNH T SL bRkt S e =i e g vE [2].

B, FERIPUMELEER . ST AR 2 — I QUEChERS J77%, B2 40 BT FE i (1) 2%
R ECE B ARYDIE BRI H K, RBREEPTRON, B E A R EUE . QUEChERS J5 A IZ L 2 15
1, BRI RL . I RERATT B BN T & TR SRk N T BALII S &4 (graphene/hexagonal boron
nitride hybrids, G/h-BN) , Z L&A KFE (porous boron nitride nanorods, p-BNNRs) %5 J LRt #i44
Bl VB NQUEChERS 7 VA I R 1AL 74 FH T~ 4 Mt (R AT AR B Hp, £55 UPLC-MS/IMSER, #5371
R 0 25 B R AAC T 1 20 B e ol 0732, IR R FH T 22 1L S Dokt ot 1) S S Aan R 22 4 PPAR Bt 98 07
Hi[3].

S, PR RTALEE, [EAIAERG WOHAEHG, TRIMEEDRL YEHCRTRL AR,

DAY

1. EFRBEREFIESE (Nos. 22174153 i1 21974145) ¥Hh.
2. Talanta, 2022, 241: 123278.

3. Journal of Chromatography A, 2022, 1670: 462968
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B SRR

MBI ER-RABREHAKRAEE VN A THIRIA
IR REI

BRRIE™ ' Eigel R, s, skEED?

TR R 2 2 2E e, R IT X B3 94 5, KR, 300071
2rp [EREBECEA I AT, TR RKIEN Y O X Rl 457 5, KiE, 116023)

*Email: Ixchen@nankai.edu.cn

ISR, B, RGBSR S8, Blanas e, K, IR ER
H5%, AFEIARMBBEMLSFE. Fib, TERRABRZEWER EVRES G SR EE
oA 770, DR BRI N R S A4 BB L H R SR o P 25004 A 97 8840l (PPCPs) 7EFRI
R R 40 N R AVAES RGu R T M E I A F . PPCPs 7TE &0 P S BAA R E
(7, MERUW S B E AT, R RS S I R AT A B AT A, TERR AT AL B R, WA
MERH ) £ G

M EHELE (COFs) MEHAAT MRS, LRI b, fLani. Afaett
U AT D REAL DL S AT AFE S5 7Koo Fegh M A D R EAT Bt S50 i, TEMRIN 2 B U B A T
2N AT HE— R COFs MBHERE T B FEh T Re A 5 itt R, #AEd FE T Re
B E, SERT R E AR R . O T RYUE -, # COFs APkHS e R bt Bl e &
e EAMB EAEENE L. AR CKF RS 28RE COFs & 7 M AHIE 22 Th gL
PTG 9K A 4E (PAN/COFs), 4 R FH T B ZE HUEE it o FREE R R FF i h PPCPs, #RAEEI(E,
o B At

ARV SCHIF TS A 2R ELHE : (1) 38 3ok i i) 3 DR SRR VRIS, DA L 9 22 1 R 4% T SR N I (PAND
AL G HIHELE A EL Tp-BD 1 TpPa-1, IR S AKEF4E, K HAE WP TR, SR A T B AH T2 U
SIEREARZE U S, B E R GRS, B PR 7 BRSNS PR S PTA R
Rl (2) SR FH R AL S IR A BRI, L Bk 1,3, 5-= (4-FEFEHRL) 2K (TPB) M2, 5- 243}
K HEE (DVA) £ PAN 4KeF4i A= K TPB-DVA COFs 3573 T PAN/TPB-DVA & &40 K41 4k
5T PAN/TPB-DVA EAGURLAYE L T X IREEFE G 4 Fh 2RSS (BPs) SEAMRMISRII 43 ik
[E6] AH A HY - e RGRAH R IUY%: (DSPE-HPLC), & HiBR (LODs) 24 0.050-0.168 ng/mL. (3) 7EF5K
PR NGk e R TR A4 K T Tp-BD COFs. it AR a4 A WE e W P Re S, LA
Tp-BD B A WKL ARERUARL,  EENT T —Fi o O ZKBE e 00y A ) e e 5 R 0 - 280
A SRS . 1% 71T N 2.0 - 400 ng/mL (R?>0.999), £ R (LODs) 4 0.12 ng/mL
(SIN=3),

ZHEHR: (5 5 HRIKEL Times New Roman, H{5171E)

1. M. Kumar, S. Sridharan, A. D. Sawarkar, A. Shakeel, P. Anerao, G. Mannina, P. Sharma, A. Pandey, Sci.
Total Environ. 2023, 859, 160031.

2.J. H. Xin, X, Wang, N. Li, L. Liu, Y. J. Lian, M. L. Wang, R.-S. Zhao, Food Chem. 2020, 330, 127255.
3.N.Li, J. J. Du, D. Wu, J. C. Liu, N. Li, Z. W. Sun, G. L. Li, Y. N. Wu, TrAC Trends Anal. Chem. 2018,
108, 154-166.
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EARZEVENRBEENEGYRZ—, VTP EmENRFLEEARSS. N T L
YIARTE AR B B AR R T AR LA, %%E%Fgéﬁﬁﬁ%ﬁi%ﬂ[%ﬁﬁ FAMAF T
FRITIN PR = 25 46 56 S5 AR 22 A3 8 75 X0 - F B (1 R HEAT e e AR s oA, UL R AR B EﬂEﬁ
SINT AR E B bR AT R S E RS =R E T IE A SR . R AR s
SETriE, HET SRSy BRI 7 R I mn kB 1T 4% 52 Bk %Em%<%¥)¢ﬁ%ﬁﬁlm
SR AR & T . AR, BABGE S E . AR R BAR 2 B AL 3 S5 6 L
TCEAE E R R R R AIAR S A, BT IR AR S B LR AR GOK TER, A T ik
PR 1 B 1T o H T A Ay 28

DABRER E A R R OG5 Bl Sioo H (8] AL 50T RS I B 266 L8k Thae 2, il T
% 56 45 K6 IS RO RE PR R B 751) MinFe204@Si02@Lanthanide Oxidess 37 H T 2R ML 4 (BHb) Rk £k
W B2 25 . SRR, MnFe04@Si0@Er,0s WATEM ELXL, BHb, I Bt 2% SR A i, WL AN IR Bt & 5 8
238.2mg/g. ZHETEATREI AT T4 K A BHD SRR A

Buam%%ﬁﬁ%%&,hﬁmLFF%ﬁi%A%&f%E%%iﬁ@ﬂ%E%%E,ﬂ
% T HiL (Er, Tm, Yb) TERR EE DN REALBEPER B 77, FRH L T BHD BIEFEME Sy B . S5 R, IR
BIREACHEIE AR BHD IR M AR e 4, WA &1k 304.4 mg/g. %WMHmT%mwmmﬁ
WHEAT Ve S FU,  CD REIE BT S BB A g M R R AR AR . IR R AT LA R AR 2 VR

K N4 TR O R CPED) E17E [) FesOa BT AN K KL Fes0q-PEI, SR IGHEAR (PA)
BfE LR, @R IR AR LB (Yo3) [ e AERE MR URLR IT,  TEHs HAC&
VITHREIE o ARG PR BRI 5 SEAG A R AE KV P AT, HOERA R %, SRR, %
PEIR RIS BHb (W B B8 5, | MR I ik 347.3 mg/g. WP TP B FH 2 K.

FeCl; 6H,0 HooC

MI'IC|2 4H2 200°C TEOS
NaAc —»—HOOC NH3 H,0
Na;Cit HoOC COOH

"G MnFeZO,, MnFezo4@s|°2

Calclnatlon
400"C 2h \

.

MnF e, 0; @Si0, @Lanthanide Oxides (La-Ce Sm Er Tm Yb)

SR

1. WangJD, TanS Y, Liang Q L, SunS A, Han Q, Ding M Y". Talanta, 2018, 190, 210-218.
2. WanglJ D, TanSY, Liang QL, Guan HY, Han Q, Ding M Y*. Talanta, 2019, 204:792-801.

3. WangJD,GuanHY,HanQ, Tan S Y, Ding M Y*. ACS Biomater. Sci. Eng, 2019, 5, 2740-2749.
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TR R HARE R T AAE, RIS MBI A A E, B FAT AR T S,
B E BRI T HAFES, K R ST/ 8 B JE s M XA, R, T
TR LS IRIRAZ Kl 5 A8 1, TERE R i fE v, SEBUCREASMRAS . Thah. =ikt
PEIY B MR — AR kAR . H RTEE T EAEA RN 7 B H R A AL (SPED S&uam A0 B 1
FNHA, TTREEGR PR B R I REAE R, AT IRGE i MR SR A PR b oy B R, BT AH AL
ZHL (MSPE) A DLARUEILIEA 7> BAP IR R% B[], e SRR e

BAE R FEYTIE I H 4 Fes0a 9Kk T (MNPs) , FIH Y 2 & FkER: (TEOS) /KRGS &
RIFEMNPsE A8 — JZHER (SI-MNPs) , PR EGIRGERGR (Zincon) @it MRk S 45 & Bl it
2 s A BTG T ek Fie 40 7 1 1 FesOut% e 9K B &) (Zincon-Si-MNPs) /£ AMSPEM L, 5
A SR TR IRISOE TS (GF-AAS) B 2025 43 H i R KRR B KA H R s 8 FICr(1) T2 45 FIFHTEOS
TEIRFHIEE EIMNPsE T B8 SIO 2, #5573l LR AL 0 3- S 5k A i = F A R 1k e (MPTMIS)
F3-FHEE N HE = O HE T (APTES) XISi-MNPsHEATThREAE I, il &S M AL EAN KR &
M, 3 axFAs(V)FAs(HNBEFTMSPE /B & 46, 45 5B G S5 7l (ICP-MS) , fEAEEIT
FILA AT T RMR KA E K347 4047 o 32 LLAPTESHIMPTMS AR & ik ke AH il f), 7ESi-
MNPSZ [ 1] 2 Z 38/ 5 5 T Re AL RGP ERZ R AN K E A1) . @it Al BRE. DB liigdE, seaixs
As(V)FTAS(INTEZS 0 8Ts B DAN-(2-F B 20 24)-3- F N = 25 3 (AEAPTES) Mk 2 LAkt =
BEEEh (CES) NIBARELAIRT, MR EZ SO K E & @0 FAf
Peli, SEBUHKRE R Cr(VDAICT (IS 4o

N T SE AR AR B M BRI A HL- WL ARSI N BIREPEDK B G . fE 2% 5k
IhEeAFesOag KR I, B 1F ¥ 0k = S R T (Ce-TEOS) MITEOSIFIR 5MNPs)% M, @it Sol-
gel “—HAiEL” A CE RS LAML E BB MRITEGKRE &4, B /KIS ERISh()FISh(V) #4545 s
AKPEIIE e —BRACHTR (APDC)) B, SEBVIF K RIIAEE KRR HH a8 FISb (1) FE A5 [IMSPE 4>
HEE. RTINS IR EFesOi % M IIRE R A 2 MR 2, T2 T MR IA U AL 2 52
EPES

EEPUN

1. D.M: Templeton, H. Fujishiro, Coordin. Chem. Rev., 2017, 352, 424-431.
2R Clough, C.F. Harrington, S.J. Hill, Y. Madrid, J.F. Tyson, J. Anal. At. Spectrom., 2020, 35, 1236-1278.

46



B SRR

SiEBIRAEEREFHERLEMSTEART L
FH Firi 4=
HTRHE K

tianrj@sustech.edu.cn

e

BT RS E AR A SRR A B, a7 DI R4 T b7 Rl R 1 BT AT
5 MR B A0 AT . Bl AR IR 2 H s B K AR BRI B (T AH 5 20 BT 5 oK, ] SIS0 e e o 0
T A B DA % A v 3 T e 5 1R P LC-MIS/MIS 7925 2 BN 24 iR 7 AR R S el . A, 3R
MIFR 7 ET WSO AR ST AR 2v, ZEARRF @GN 5EARS A6
SEFTAT LA SEAR BB 1T AR AR B AR s o FRATTE—2B R T T ZIM. Evosep One 447t
TRAH 1% A timsTOF Pro JiT il 14 e i 5 2 11 B 4 25 FE T AL B AN AR o 94k, FRATBEE T B
i (capLC-MS/MS, i H 150 um WAEEIEFE, FEN 1 plmin) FRER (WLC-MS/MS, {#H 1 mm
AR A, AUECA 50 uL/min) YR GRS RIS &, N RBUE . 7 BACE., BERARE
T AT A TR LE 3. A2z, FRATIAKE S T AL FEAT LC-MS/MS 20T AN J5 T T e 1 R B4 7 1%
SR, AREERIGRE RS TIRAE T IR R
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A A WL AL AMURE AL 9B TE )32 B P AR 5 A2 4 (PTMs) , ZE50 -3 To 32 I
TG AR TT VAl T R BRSO (978 7o 3 IR 5 R A AT S Ak 20 W i TR 2 11 i 41
RTINS AEYIAR EVIR R DL BT A 2R RHEOT & T BRER AL R AR AR ) e SR 07 -

Z AR BA N AN S FLIESS K, BRI SRR, Rz, HRmER . M iase
PERNSR I A R AR RE PRSI, B I M B P AE MR B 20 8 L 88 1 S e S ATiek o R RE M N2 A R el T R
AR R S, T A SR R R N, A R SRR BT AR, RO L B DUEEE S
PN A5 S, B R ERARGE A B A BB K 1) e B2

A TARET X BERR AL BRATRE IR (1 & 58, BLTE T — R BT 2 FUMRL A BE M SLARE D v 20 B 771
HEVE T 1A T (S8 A RENE [ AH 2 HURE S AL BEF- 65, S5 8 AR B BOR, S8l T B0k R R AL 2R
FURTE AL 2047 -
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ly

. MNP-MCH" () MNP-SP “JNS\ Phosphopeptide s /N\/\ Non-phosphopeptide

Scheme 1.°(A).Synthetic Scheme of responsive MNP-SP; (B) Typical Process of Selectively Capturing
Phosphopeptides with MNP-SP

ZH R

1. F Xiong, J Jia, J Ma, Q Jia, Nanoscale, 2022, 14, 853-864.

2.Y Zhao, Z Li, J Ma, Q Jia, ACS Appl Mater Interfaces, 2021, 13, 55806-55814.
3. H Zheng, ] Jia, Z Li, Q Jia, Anal Chem, 2020, 92, 2680-2689.

48



B SRR

E BB AR B T L BUR A B A0 FE M A R Y R A

HBrie s R
RPN A

Email: guoxh@)jlu.edu.cn

e —XK S 5RLAHTRENAEY > FEAF. Bl SBHK (GSH) 1EABTEMFITEAEY
P rp 5L B 1 2T B (AR 2 RN ZE RS 5 B R SRS M I ThRE « DN T 4EFF GSH 1P, 2R H Ak
HJREF(GR ) 168 JE R ARG IR s IR R (i NADPH) 251, KEMALR S H L
(GSSG) A NE R GSH, 1M -2 B IEEE (GGT) 1 53 A=Wk b 232 B H IR R UIR 1R %
s 2 P OB R VIR A S5 VT 22 IR AT DG, RV TR AN A — P /K AR M Y T 8 5 AT B R AR T B -
PN Tkl i R 0% 7K A B - N BRI 245, (R B D RR R, 5 Bt 245 R I o BRIE, A4 & Rl
1) 45 58 e ST PR AE R 20 A oo BRAR AR DI RE A 12 W &8 G L 22

5 A B O A HE B R AT IR AR 1 (MALDI—TOF - MS) B G BRI 8. B BERR . # il R
U = R0 5 TSR R T R A, AR T 2 R A S R PR A A . AR )
PR SR R N TN A 90 o AR L A AN TR B PR T PRI T T B AR TSR, IR
Jt T MALDI MS 7ERg (P3G PER I R IR A o 8%, Wt 7 P R y- B 2B KBS GGT
TR R ET 2, 2R GGT BERIEY) GSH F15% 7 BBEEL Michael IR N #I#S . /£ GGT
FERITER T, BREH T DI = A bnid A B ER R ERE A 7, B A W bR, S8 T NI
Fgn oA =R GGT A I PR SRS I o JL0k, Bt T —FPeb 2 TARIC MR BE Py-GGGG 1E
N IEGRE T8 EI RS 1 B MALDI i i € s, 75 MALDI BB 75— ERoR O, v Lol
K T BRI K R B P8 2 TR, S DRSS S mnalifh . B T80T E g0 e S e = A A
B FACRCR, o8 bR SEIl TR AR R b B LB R e = . thah, ATl
JE GR FERIEE, 8 B e R ) GSSG 1 NRY), GR B GSSG i8)5F 5 GSH, GSH 5Wf-5,
8- M BEAT AN S A I R B AT TR ), SEBL T IMIEAE S R GR BRI PE A . B
TWEREG ETE AT, R RARIENYD 37 -y FLBE AT 2-JIF s mh e B8 _E 58 B AR SN A P IR AR ) 5 b
i, EREFHRIT, BhE AT A MR R, I R R A A PR e O R D ) 751 P 97 12K
TEPUA AN 25 PE LR s DL = A2 B - N IR Rl ad T 7K B - N IR 24 . AR 2H
T 87 B RO 5 1) 8% 9 R R 1) AR S IS SR A DU B 2 75 7 26 B - A IR g o AR PN M e /K A P T
FEIR BRI, BTt T N-(1-B0) B R mE & AE A B 2R e AT B - e Y MALDI Jii i 73 #r . 7248
B 2R S B AN BB S LR, OIS ERE R A K, AR S . BATIEAERE— 2540
AR RE BRSBTS [RI SR I B - P Tt e g 1247 5 A

e mdiN

1. A7, 2¥5, EFE. MALDI Jit iS5 RLE B 1% 14508 o 1 2 H [J]. Journal of Instrumental Analysis,
2020, 39(1): 68-74.

2. Wang S, Xiao C, Guo L, et al. Rapidly quantitative analysis of y-glutamyltranspeptidase activity in the
lysate and blood via a rational design of the molecular probe by matrix-assisted laser desorption ionization
mass spectrometry[J]. Talanta, 2019, 205: 120141.

3. Ling L, Xiao C, Wang S, et al. A pyrene linked peptide probe for quantitative analysis of protease activity
via MALDI-TOF-MSJJ]. Talanta, 2019, 200: 236-241.
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FFA S WU VURR RIS, O E R TARE BT 72 A 1R Tt — B ok i B SR

2ot —F L2 WMBE, FATIZZNRBN PR DRk 1 L ICHi B Py EEpLE, A
A SR IR KM T7 BUR AL, T HA B A St L. N T Res AR E AR, Ry
A AR T BB A LIE . K, AR B BAR . TR R EOR ., RSB CE. K R
HEBR 2L R OB A QAR R 25 1% 7R BT 1 L 25845

FERTIRI TSR b, A SORE R BT 23 A 55 5T 4l ) 8 BRI o [ 24 ey R R Y b A B T A7
P, R RS B T BORAE R 2GSRBS BUAALIIE 7T« PR IR 247 Wk R T AL
TEMRERIFELL . T2 B 5 PR 07 T TRV I 9R4h & SIS FE N AT T S AR
&Y.
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1.R. Su, T. T. Yang, X. R. Zhang, N. Li, X. Y. Zhai; H. W. Chen, Mass spectrometry for breath analysis, Trac-
Trend. Anal. Chem., 2023, 158, 116823.

2. X. P. Zhang, X. Ren, Y. Zhong, K. Chingin, H. W. Chen, Rapid and sensitive detection of acetone in
exhaled breath through the ambient reaction with water radical cations, Analyst, 2021,146, 5037-5044.

3. M. M. Qin, Y. Q. Qian, L. Huang, €. Zhong, M. D. Li, J. Yu, H. W. Chen, Extractive electrospray ionization
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FI, B K B e 0 RE B SENK AR L PR R A0 . 9 1 SR il bR AL, T HRIKENKA I RE, K
ATEESL T B G e A S R A, AE AT B SE et AR AR A T SR RO EORE < PRI R A7 73
AR N R 55 B T AL hAISEBL T 1) SRHUFARR T 5w B T GR AR =2 R ik
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B E G, FFUESSHR RO 1 22 IR A S 2 T BB IR T MR BB . IR I, TR
I T T P 410 ) 7). 0 Y 25 9 v R SO S N A B IS e i 1 s IR SR A, i iR
AR LA R R RE AT, DT 205 T LSt FHT3EE 1 B8k T 7 ) - 09077 B 5 S A 20 s BEL I 5], R )
PR IRCR -

Fig. 1 Decreased SM level in intratumoral NK cell membranes.

S ks

[1] Zheng, X:; Hou, Z.; Qian, Y.; Zhang, Y.; Cui, Q.; Wang, X.; Shen, Y.; Liu, Z.; Zhou, Y.; Fu, B.; Sun, R;
Tian; Z.; Huang, G.; Wei, H. Nat. Immunol. 2023, https://doi.org/10.1038/s41590-023-01462-9.

[2] Hou, Z.; Luan, M.; Zhan, L.; Wang, X.; Yuan, S.; Cao, K.; Sheng, YP.; Yin, H.; Liu, Y.; Huang, G. Anal.
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JR B (MS) A S v R AR ARSI, ks BB BT S (MSIMS) B FH Bl 28 S p AR 2 i fe b 141,
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AR, R MR RICIRIIER (LOD) FIE&RR (LOQ) /37645 ng LT F121.5ng L. [A]
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WAL R ) 12 AFE BN ZRE. SRR NERNEO RGN —, BEESZES
SigZ MM ARG S) . SRR A AR LEKR, ERE RNy B ok
T2 M. BERA B AN 75 XS T 55 RIE s o R EEREAT 0T, I 75 B AR AT,
R ARG R SR ERE A LLCEATET . AR R SE A RTReAE R — B A
AE, EWAEEN S FERE RS S50 B ZE R, R AT R 5 A i K DR A 2 A
YIBEZ53 Br i dE se [1]

B o) T DT 0 (1) AR W R 2 SUEORE SR A E 7 P AR PR, AT T RAUBIE T T7E . [2-5]
BEXT T MEVR R A N-BEERE AR B, RATKRIE T — MR RRAT AR IR Es &0 v HU UK BT 1 40 29
SINTITIES S R ERT N, N-ZF B 2 e 0-2,6-A1 0-2, 3-SR BRI A T IE F AR I, 18 0-2,3-
R PR M R A N-RREE 7 T AT, AT T AR R AGES B FRVRAE R 02, 3- R PR MY IR A N e
HBEAT PR S TE R Al . IR R S . [2] FRHE-2B I /R NON- R
P = (DMDT) {EAATAEMEGH, @l — S ATAER NI 0-2,3 Tl 0-2,6 345 546 1R 1) HLIk
IrE e B2, RATEZ TV T o0 M e S0 A L R R R R A N-#E, BRI % ) T 52 Ak
TRERKE, Tkt 6 AN B A TE MR AR SR R o [3] FRATIE A T AT 5 i P i
(IM-MS) AT A Sms T T 58 BERE I 0-2,6 Kl 02,3 MV R 326 325 5 M (O A ) o 1o A2 127
SEEE N-WEIK e e (il b 04T — 4850 B, SRS BERS TR DURRAT h ik 8, Rl AR 5
(CID), F=AE (IR 5 B - Bt CIMD, AT 480090 &, AR (MS) HAl (LC-CID-
IM-MS). 2B T, Fa2,6 Ml a-2,3 MERFRAL ) B3 A H B T BA AR IR i e,
DRl St B IA B (8] 40 A CATDs) 10 THAR AT LA s AT s AR5 55 1 1) N-WRBBE 0821 @-2,6 A 0-2,3
WV IR FLSEFEFE L. [4] BAKS T SEBILIR PR BABUREAS o PR R A e 30 B &0 A, JRATIIF R T4
A 456 55 1 [F) A R A AT i 22 e 22 1 R 2R 7 X S 0 IR 7 SR, SEBRL T S B IR
W, ST E BV ZOTER ARG TR T AR R T 10 £, KRR S e Rk
T 3f%. RAZEA—LEERT 313 4 1gG 8 N-FEK, 2i24 ik 1gG 525 N-FEfk ok
TR BE 58, FF HLR— IR T REAE o 1gG W ARy S AN R S (R B S s ik . 3R
T8 7 7E H HBV BEGLI 28 % e BHEIAL 1 2 g f b 1GR3 24k, DAUACRIL T A
HEie W R 1B AR B4 1gG1-H3NSF1 1 1gG4-H3N4, SZHL T X BT B AN R B b B i X
G35 NI I R B W SR T 290 ia 9T SR At TR

[1] Liang, Y.; Fu B.; Zhang, Y*; Lu, H.* Rapid Commun Mass Spectrom. 2022;36:¢9288

[2] Cheng, M.; Shu, H.; Peng, Y.; Feng, X.; Yan, G.Q.; Zhang, L.; Yao, J.; Bao, H.; Lu, H.*.Anal. Chem.,
2021, 93, 5537-5546.

[3] Cheng, M.; Shu, H.; Yang, M.; Yan, G.Q.; Zhang, L.; Wang, L.; Wang, W.; Lu, H.* Anal. Chem. 2022,
94, 4666—4676

[4] Feng, X.; Shu, H,; Zhang, S.; Peng, Y.; Zhang, L.; Cao, X.; Wei* L.; Lu, H.* Anal Chem, 2021, 93, 47,
15617-15625
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Characterization of large saturated hydrocarbons, which are significant biomarkers in organic
geochemistry, still remains a greatest challenge in petroleomics. A solvent-assisted, APCI method was
developed to realize the “soft” and “clean” ionization of large saturated hydrocarbons. During ionization,
solvent-assisted APCI allows the regulation of the gas-phase chemical behayiors of the secondary ions and
reactive ions generated from different compounds by controlling the processes of hydrogen abstraction and
charge transfer. Following systematic optimization, n-alkanes and cycloalkanes produce [M-H]+, iso-alkanes
produce [M-2H]+ without any other byproduct ions.

Based on the “soft” and “clean” ionization of saturated hydrocarbons, a multi-dimensional MS strategy
was established to explore the possible existence of trace amounts of diamondoids, ethanodiamondoids,
thiadiamondoids, and thia-ethanodiamondoids  in<'crude oils with a complex matrix, and
thiaethanodiamondoids (1-7 cages) and higher ethanodiamondoids (4—7 cages) was identified for the first
time. The discovery of new species and higher cage species of diamondoids provided potential markers for
the illustration of geochemistry evolution:
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Figure 1. The discovery of novel hydrocarbon biomarkers. (a)High diamondoids, (b)n-alkanes and
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monocyclic alkanes with even carbon-numbered predominance, (c)naphthenic and monoaromatic
C40 carotenoids.

On-line coupling of HPLC and UHRMS was developed to detect high molecular weight n-alkanes and
monocyclic alkanes as full range as possible. C1o-Ci25 n-alkanes and monocyclic alkanes were detected for
the first time in the highly mature source rock of Luntan-1 well in Tarim Basin. Both series exhibited even
carbon-numbered predominance in the carbon range of Cso-Ciio. This discovery breaks the conventional
understanding that n-alkanes have no carbon-numbered predominance in highly mature samples. Using
HPLC-HRMS, a series C40 carotenoids was detected in source rock for the first time. Based on the retention
time and DBE value, 0-10 naphthenic rings may be exist on the carbon skeleton. These novel C40 carotenoids

may provide the evidence of mass extinction events, oceanic anoxic events.

KA B4 &4 (Hydrocarbons), It 344K HL 2 (Soft and clean ionization), 2E##% &) ( Biomarkers ) s
A% (Petroleomics)

ABFTORZ E R A AIEEZRHH (No. 21874153) M HE LA iHl (No. 2021YFA1501201)
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FRLAH M /K RIE T 245005 VR LA R S0 . RIS, AR R RS I RN, BEf Y T WL 2 f 45
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X B 2 FAMUCIAImicroRNA-2 AT T A%, N B T B Ani i) X 405 25 BRTIR, ARG F)
FIAZIRAS 5 TR B AR FIDNAR A Rt e Th 3 i 7 I RS, Hodid 2 SEy I 252 & 1 e 51
LW R HERR T

W

PN

L. P. Cao, C. M. Li, S. J. Zhen, C. Z. Huang, Anal. Chem., 2023, 95, 1794-1800.

W.Y.Lv, C. H. Li, E. F. Yang, Y. F. Li, S{J. Zhen, C. Z. Huang, Angew. Chem., Int. Ed., 2022, 61, €202115561.

H. H. Yan, M. Huang, F. Zhu, R. Cheng, S. Wen, L. T. Li, H. Liu, X. H. Zhao, F. K. Luo, C. Z. Huang, J. Wang,

Anal. Chem., 2023, 95, 3968-3975.

4. Y. I Jiang, N. Wang, F. Cheng; H. R. Lin, S. J. Zhen, Y. F. Li, C. M. Li, C. Z. Huang, Anal. Chem., 2020, 92,
11565-11572.

5. L.L.Li, WY.Ly, Y. T. Xu, Y. F. Li, C. M. Li, C. Z. Huang, 4nal. Chem., 2022, 94, 4399-4406.

hall s A

59



kB % TTiE SRR BRI R N A T R M o4

5 AR

(GRARRENFEL N T IR HRARERERERE, T AFBRFNFEHFF
Ft, #EM 541004, E-mail: shulinzhao001@163.com)

OB RO R, BOEIETO, ZIUfE S RINTEOR, AR

UNMZREZ IR (MIRNA)TEANIBI R S M e RIsET i e v R 15 5 B SR AT EH
MIRNA ¥ 7 7 35 5 BAE e R R 7E N IV 2 5 B UIAH G, BRIRE E miRNA /Al 40 A 12
WA L G SR 5 o S FE PR AR Y miRNA /R FIALHI 7 TS TR Ktk fe, 2% &3]
Y 0 M 3 AR () SR, R FR A IR T 2 miRNA AT it & SRR LS BN E 5. ik
S miRNA 15 200 T B miRNA 1JASEThRe B O E 2. SR, — FhvRk 8 1B i 5 2 Fl
MIRNAS [ RIEKFE IR IE, B, SN 22 50 miRNA [F & w] DL B AT 7E 54 K
P LR T AR miRNAs SAFEAYRAELIR R JET I, ARFFO AIFEH T —F
YT P 2 TC IS 5 O SR IE B T 5 4i e s B AF miRNA R i, B —PioRE ZA% W Bh 41 i Y
Z AU I JU (5 S UK SRS F T B AN R = miRNA I A i, 7R R an N AR .

3 B S
—umOn:n HP2 e i - o ®
5" - €2 e | e A 8
€ e = e

Fe Tl LKA BRAHRE A 22 Je IERAS 5 O A 1 A A e miRNA [R5 B 1) SR PR
A HLBRANAE SR A% IR B 4 0 P 22 A 2 A B 22 e 5 JBOR M T 5 e b =k miRNA - [ %€ & (1)
JFH A

E RPN
1. Shengyu Chen, Jingjin Zhao, Chunhuan Xu, Ivan Yu. Sakharov, and Shulin Zhao*. Anal. Chem., 2021,

93,9218-9225.

2. Shengyu Chen, Jingjin Zhao,* Ivan Yu Sakharov, Jiayao Xu , Chunhuan Xu, Shulin Zhao*. Biosensors and
Bioelectronics, 2022, 203, 114053.
R RER HRREER S (No. 21327007; 22111530012) B,

60


mailto:shulinzhao001@163.com

BE reiaid

Rtk T—R AR5 kR
o A
JERmyE Ka:, Jb5t, 100875

JEIRIE R A E-mail: gaoyouhe@bnu.edu.cn

PRI S W e o B A Rl L. B2 I m] LG B AR BRI T L o FRVBANME BN
FER2 SRR RON ], BERSIC AR KRB RIBINA AR, TR MRV RE 6 S8 47 1 S e B A /D AR 2
e, RLEVIRR EVII I BRI . DAEIR 2R TR P sh WA ERE IR I 401, FEPRIBh AT
FHRE R S e SX LS BN YIRERAIT FEUE A T PRI 9 5 SR SR 77 Ay — BBt 70 T i AR
AEIWTTL, AERIR ZHTFCBCA NI BT LM R R B A AR AR R 2R . RATTERT A SR 51 kS
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T A MR PR SN AREE A T S R840 i A= i 88 200 0 0 S JC 8 Y F) i A
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13%h N JEPDACEH B AN 274 = b8 248 Bk 7 b A 2 1 2 13 ot 40 2% 8647 T LC-MSIMS/3#r, %5 5E tH6
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HIST2H2BEMIHIST2H2BF) . #E1fi %} >k H 103£7PDAC £ 3 Mk FIAMAMABE T 4> B e, FRidid
T AT PCRYT K B 252 1697 I 7401 PDAC 8 3 AN 34T KRAS ARG HE S (1 2k Il s . k4,
AT 5 482967 PDAC H 1AM MASE Ak 5% IR 16 PDACHH L 4 M AR S 25 1 A gk 47
PDACH 7 11 AN A 1) G888 B 70 S AOH s ZPCR I M o A58 FH 0 7 A 28 L 1) 0 i AR %o 5 —
R IR AZ B 9 &% (poly adenosine diphosphate ribose polymerase, PARP) Il 753697 7= A= 24 P )
PDAC & AR DNAGEAT 70 T3 0 b . SR KH: 1R 2096 7 IPDACE S+, H44.1%
) £ T DAEL 2 A7) B SR R A Ak G I BUKRAS SR AR . AR1TT, A T73.0% 0 g Al L E s &
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600 381 JER A ek AN T A% A A 4 R B B FE [ (KRAS. TP53. BRCA2) 2845, Ty HA B & ff
JE R Y HILBRCA2 R 4k R VE TR o %4k R M RAZ K ATBRCA2 (L583*) TR KL A [ 55 1041 2
T, RVFESNE T B A SR mMRNAN 5 . I B 7 PDAC 35 Xt PARPHIHI FITETT 7= AE 1fif 24
PEI > THL 5 A BRCA2IEE A 4k R VE R A A ). BT BRCA4K K 1 9825 2 7 PARP- 1175 BE 7 9
Jr IR R AR, DRI TR R AT Bh T 48 S PDAC & TR YT 70 JZ RS IR T .
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AR BT i R AT ARG BCAE, FFE5 S AP K EA MR R A RIS, TR 7 XU R 5
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AL, BRAIEL: B3R A4l R mn@ S PUARai s ik, 25T FRiF s, #4& LC-MS/MS
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K, VAR EEMT (DART) o BRI 55 25746 (DESD . WA IER I ZMr (LESA) 48 AR
RIOZFPJEAL B SRR G M. 28 AWES. RSN Ih A2 T Z M. Bl
PRFETE M B B O A TN B, 0 F0 A BT SR T 22 B R A 3 OSBRI e T R A 5T
HEE T HTHE . T DART-MSEAR, HR T BeUs R 43 A & 24 J o wp AT 23 1 ML B 7 e A= i
(7715, ReE N T EIEEGZM . Z54HI5 . B SR il o i B m A5 AR 10 PR s R s A
Mo R 3E—D 45 & W2 R P o B B %, B T OGS EENT SCi B M i (LA-DART-
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EHIRS A FRBA SR PE L R], TS, S0 B . =t A, K¥Egshs
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B JEAL BT SR BRI S R A R ARICR T T P2 RS

ZH R
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Fig. 1 A functionality-switchable separation strategy established by using reversible supramolecular host-
guest interactions.
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SEEYR D TR RISHENE 2. 53, HWFZEIZEARE R, SRR, ZXaEARK S
TR OB . PRIt R TR s SEE R, R R SO R M SR, AR T IR
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RO €6 - E I BB B, 27 T 9 OPFRs L [A] . B e AR R m) 57 25 5 v S AR Tm) g =
PR 78, FERIASFIHBIX B0 AT 0 b

WEFC R B ARAL G A AT AL B 71 R (B SCRAE 64.4%~118.4% 2 [8] o A FH KK AR K b 328 J3 UG Fic
WO M IEATIRAE s BRI BE M 1 ng/kg BEME] 100 pg/kg UL,  ZApoms 5 =poss o %
e T 52%~64%, ERFHVEZRFEIC T 12%~20%, BEGEIARKREE RGN, WHEGHENRA. €2
SYMTITTH s PRI BT D BCVA N AN E P BRI 2R R A0 AN 8 FEAE S 0.6%~8.1% 2 1] H4% H bx
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VIR BEJE AT T, RIEH A AP RF L E BN R Z7E 0.1 28 118.8 fis 2], Kfbh
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OPFRs, F AP0 ] i 25 sp Gt 4 Ff, S BE FITE 0.1-33.6 pg/kg 2 [A]; AT BERIAERE ) i A it 3
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28.7~78.4 ug/kg, TEJLFMGPIFEM A+, TEPL TPHP #1 tripentylated triphenyl phosphate [ H B0 i

= o
KB AHPUBERIAR, OIS A, ARRErim e, AR e BT

Z53CHR:

1. Yang J, Zhou X, Li X; et al. Simultaneous determination of 21 organophosphorus flame retardants in rice
by gas chromatography quadrupole time-of-flight mass spectrometry[J]. Talanta, 2023, 253: 124103.

2.Ye L, Meng W, Huang J, et al. Establishment of a target, suspect, and functional group-dependent screening
strategy for<organophosphate esters (OPEs):“Into the Unknown” of OPEs in the sediment of Taihu Lake,
China[J]. Environmental Science & Technology, 2021, 55(9): 5836-5847.

3. Groff L C, Grossman J N, Kruve A, et al. Uncertainty estimation strategies for quantitative non-targeted
analysis[J]. Analytical and Bioanalytical Chemistry, 2022, 414(17): 4919-4933.

77



B SRR

R E R 1L R H IR S R B RE LB B BRI S AR 5

A B, IINGR, ik
ABFUME K227 Bl il gy

E-mail: xiemx@bnu.edu.cn

ISR e ) R S U AR SRR R R, R AR A, TR, mk RSO MR K
ISP WS i 5%, xS AR M BK PR AR S I A R B X @il
AN BN BRI ETE Z1IP-8 BAHIERL T A- N BEIEIEZIF-8 PR &Y kR4 A1 %
(O SR AE AR B FE i &6 25 AT T AR, R BB AT 7 RAE, 45 RRM B - NI IL L
ThALEAE Z1F-8 MOFs IR . AP BEXT il AHLVET S ALV ) S5 e 25 1 B R iR E
Yo DLEASTIMCH R ARIRY), WA RI AR AT TR, SR EDR, MRS S
WA LR T BRI, A-NEEIEREQZIF-8 AR T R R B LR AL
H, BRI ESR. S5EBREHE, SRR =P RIPEENUREAT TR0, RIUARIY 8-
P BE B AN ZTF-8 MOFs AR [AIFEAE B MR . Z1F-8 B2 Zn (1D BT 5k R NITFE,
HEARTMG T B-NBEIE LR (7 FeE LRSS TR R E S, A 8- N
B, R RAEWR, TR T ARME TR M R N . R, 6 BERAEALRIEAT T 36000 .
N T R TR A R AR AR, R SKFE R 3R AN ' AR 6 W G K R[] I 3 2 2
ZIF-8 &RBANAELM R, % T —FE AT IMERR AURMEAR, T IR b ki
RRPUE RN . EZA R, 8 L YORBURE 808 nm LZLAMEMIBRSE T, wILAF=AE )
POGOSL, AR IR PO ETER 37 C A, SRR A AL TSR AR AL TR, AR T i
R BRI o XA [FAR S AL 22 (R B P AT T B o BT, AR PR M k) Sk AR 1 35 1) e i
BARTAT THEE o SOk, IR G T BRI — A IR R AR AR R, T T HOR Ykl 5T Je ) I e A

i

H

B

[aYay

N
A

o

%% XHR:

[1] Yang, L.\N.; Hu, D. H.; Liu, H. L.; Wang, X. F.; Liu, Y.; Xia, Q. S.; Deng, S. M.; Hao, Y.; Jin, Y. H.; Xie,
M. X.J. Hazard. Mater. 2021, 414, 125549.

[2] Liang, S.; Wu, X. L.; Xiong, J.; Zong, M. H.; Lou, W. Y.. Coordin. Chem. Rev. 2020, 406, 213149.

[3] Chen, G. S.; Huang, S. M.; Kou, X. X.; Wei, S. B.; Huang, S. Y.; Jiang, S. Q.; Y.; Shen, J.; Zhu, F.; Ouyang,
G. F. Angew. Chem., Int. Ed. 2019, 58, 1463 —1467.

78


mailto:xiemx@bnu.edu.cn

BE reiaid

MEmERREM R L S

RIMEE Y, ZRRRMET, AR T, FuKT
Lo ARBETORY: 2. HEHKRY
BB & A E-mail: hailincong@]163.com; yubinggdu@]163.com

A 2R AP 5 51 RS B B A T 1 HE RIS 1 ot S ey ) 17 P S, RO A 3L AN
AR, R, a3 S A B30 e & 1Bt B R U 7510 Be 2B fE JE 1.

AW kT AT T PTHP R &4, JF R E g2 T2+ 7 RN/ KU
BENE (PAN/PTHP) GKer4E (E1D), SIngi K. Z9PKA4EBE R A S R0F AP CR . RAF
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RHOHAUENE . R tE IR 2 & H e s, AT DU 3R e #64  BROEAEBE A AT A
BRI %,

104K, JAl T BAAE 7 BT e RS 7 A NEFH 5 i 17 ARG 7T . A2 7RI R
BRMVEN 0 F A A Lt R, ST R T o i AT AL R BN P, 3T 4 FRe Dy ik T EVIE PR A%
IIHTERAE R B B DAL A LR 3T 8] R0 N SRS 731 R A P R 28
e, RorTENEHT TS FIRIBIE LA AR T RITAOK EEEOAR . S AR EI2E LA 2 (0 BV SR S
SESE I BN BRI , W TS A SR, AR A S EV R S s M P BB REE,  TR E A
AEHC, RN R AR AR, AR 2R EAH A DL B L BRAERE S AT AL BN Y 2P aoess. s
SEALIEOT IV 1 e RAB DR A T Ao

73 ENZ IS REA LS AR R AN, BATER T 7701 B A B804 J7 1] (1) R et 7L
FNREF 2 8h, 5T EEEAE AR 2 . g eI T 55 QU ) i Fee Vs 1 TR 28 2 W — — B 036 - i -
MR 2 =R AR R

EEPEN

1. L. Chen, X. " Wang, W. Lu, X. Wu, J. Li, Chemical Society Reviews, 2016, 45, 2137-2211.

2. A. Ostovan, M. Arabi, Y. Wang, J. Li, B. Li, X. Wang, L. Chen, Advanced Materials, 2022, ¢2203154.

3. M. Arabi, A. Ostovan, J. Li, X. Wang, Z. Zhang, J. Choo, L. Chen, Advanced Materials, 2021, 33, 2100543.

80


mailto:lxchen@yic.ac.cn

B SRR

ETHSHGE-YVTRERESHTEEMZIERIEFTRAR
RIER MR

HR, XiE, #=r

JE A TR E A T B85 A ORI 1B 5 B s ge %, JbaE 100029
JEIREE R AN E-mail: weiyun@mail buct.edu.cn
W E

AT, SRR RNE T B, HTE A AR R AR R 2 e H R AT BB, A BT
1750 MEPLRAPUEAN S YA T AE R AR TR . 22, BRI, RN 5K,
REERA. ZHERULER MM, KRB, BarZEEY, EREKIL 3000 RERFET L, 2
FORCH W2 B, KA KA HERRNESY, £ —MFE RN 1%k,

D3 R A DN B R B S (GO) M EIE B EAR (GC-MS), (HEAITE
TEAE R A R BR Y, R EA L RSP 4 gESAREAE- CATI [ B E A (GC
X GC-TOF/MS) BA RBUER . 7 Higm. A ERAEEE RN AR 4=
- TRAT I T 5 U 43 BT 458 2 T Ar S KRR R B A i, FE AR 0 — 4R 4 e TR T R
GC-MS M7 A& FP 4 5E 133 M, 1T GCX GC/TOFMS M 8 faf 4 2 il P %5 58 HH 1859 MR .
GC-MS MK ZURIE K o % 52 54 M), 1 GCxGC-TOF/MS %578 H 256 M), GCxGC-TOF/MS
RSB R EFN A R I I GC-MS. 4 T 4E SN - AT I [R] BT R v] DATR A — 4R SR B o 1
N ERIEREE, AR AT AR AL S B E SR 5 UL b, AR SRR NI SRR A Ak 2R 2
FR RS

T AR A — PR B S B R VR R 3R T 43 0T DA BRHE b TS0 = AR 1) S
BRI |, SRR S, a3 T A7 0GR A LA 2 Okl BV 7R 5 ik 2 i B
TOURE A3, 2 8] PRV AE B AR F R SR e M o I & SRR 23 B8 o AR AN T RORE 2 TR) T ol — J2 PRIV
JIEE, RT3 P A AR S R AR, R I AR 0, XA B TR PR B8 2 16 H bR i B, 3 2 Al 1
VTR 2L 5 2 T B = A 2, S BRE FE R = AR A 2R b, 27 B RORE Hh ik B (M B K 1 E A
Y o

SR FH A R ZEL 2 e 37 P RS A B 79037 14 7 v AT P ot P 4 T VAT L ST A e e
VERTIE . 3-FdEe6- (LML 230 223 0-1-F. 4-F3-1- (1-F3E 2350 IR0, e B
TEBE. NERKBFHHIRIEWRMIT, $E 15 MeEY, BiFEmey 3 M, BRILEY
3, BRRALGY) 3 M, BERNED 1 B, HEGLEY 3, BRWED 2 M. KT HBREEY =
N2 i lE (Dipropyl disulfide) —- P 3E =il (Dipropyl trisulfide) I 2,5- — FFJEWEW; (2,5-dimethyl-
thiophene) [I7=F 7318 10.8%- 0.6%H1 0.5% . JH I 431X 15 WAIE — 1A 3 s 2L A J] e b
FEERE-B TS 71, N I Tl & AR RE 1 R B 24 )2 L) o ikt o

S 3R

LT, dilvh, TIRES, & MERnE Ve LSRRI FUit . (W TEAR ST, 2022, 51(Z1): 57-59.

2. CHANG L, BI PY, LI X C, et al. Study of solvent sublation for concentration of trace phthalate esters in plastic beverage
packaging and analysis by gas chromatography—mass spectrometry. Food Chemistry, 2015, 177 (15): 127-133.

3. KRASOWSKA M, MALYSA K, BEATTIE D A. Recent advances in studies of bubble-solid interactions and wetting film
stability. Current Opinion in Colloid & Interface Science, 2019, 44: 48-58.
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25
g

Jrkk

W RESEAR IS 5 B R A WA S M e T . SR T A% R IR I8 ) PR AN R A
FEI R PR, o AR R e o s e P I PR o Bl VR Cis- T IR P R L 1 20 o 0 A 22 st
AR AR, R 2 RSB EARITEA VLS PRGN, AR REAA
o By A SRS AAEATT F A T B2 R T AR R B S E A A5 P A A 1) S v RN R AE 5 THT RN T — A
HEEERE. B RRBENAEY, 78BS P BRA 5 R 5 0 24 77 5(ah, @ iE 2o
DR A B 2R 2R 7P A IR A o DRI R AT T T DB I 35 S B o A ARFAE S5 0% R4t B A (R R HE R
21 (Diagnostic lons) SREfVIZIMAMIMLE ISR, SR 5 T H L 220 5 QR AN 3L F 4 mT B
M. BT DL BB, AT E T —Fh KR AP TS R e 23

B FER TR E L, bR DRI, OSSR s A R S 8EE e m i A A
B R AIE RS . SN & RS E R A SO, R O AR R TS (E BBk fE
TR T L RN S R e, BRI AR E 1) 05 A AR, FRAVIAE R SR R R T
FIFH 0 A A0 B B AL fa T R T 45 S B R e T 5

R A . I R iE A P ST e, RZGEZRE . B ARE R I BRI S
M RN AN E, DUREZ . NS HEERY. AR, RARFR LA FiRE
A2 SRR FE R G, I AR € 0 - 1 0 R R R G S AT  VSRE L R R A IR IR A
JRBERE P 5 LR AESE R [ 0 GG, SEPRRL PE . #ER . H L TSR 2 T, 18
71 i 55 DR LSS 55 L B A 2 () AL R a2kt s 55 DR 7 ()RR I R B R R A I &5 4 LA 2 i
B R FRRAE 45 WA JE B8 P R0 0 AR A B0 2 o S TS R R S ) AT fE B M T e 2001
iR PR TE R RO (5 B R A A A TR T (2R B34S . TR RE R RS B RE AT R N,
1 fE H VR ARRE ) O A AT RN T, SIS 2 F BB A 1) H bR, JCIHER S ASTE i 2 571
T I T B ARG A SR S e O 2R XURG: TS o SR A Ak 2 G IR T R AR RERR I AT RE 7T,
FR DB 2 A DA I GRS r) 8, S S 2R fE R 1A RO, RRAR AT . dEE
P PR M AN

EEPEN

1. ILA. Papayannopoulos, Mass Spectrom. Rev., 1995, 14(1), 49-73.

2. E.-H.Kerns, K.J. Volk, S.E. Hill, M.S. Lee, J. Nat. Prod., 1994, 57, 1391-1403.

3. 8L, SR, T, RS, RTMIBIBUE R REMATIT T, AR, 2017, 47, 1-9.
4. S.Lei, P.Y. Shi, W.L. Wu, B. Xia, X. Fu, Y.P. Wan, Y. Zhou*, Food Chem., 2020, 329, 127146.

5. W.L. Wu, S.Y. Liu, T.R. Guo, X.Y. Han, B. Xia, Y.P. Wan, Q.B. Han, Y. Zhou*, Food Chem., 2021, 356,
129643.
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@il - FUSEARME M EZEN D E PR, ERBIRN. &5 2 fEYER 250+
H A AR M. SR, IR b R H AR 5 2 DR AR it A BB FdE AT 2
B EENFAEA R T il G- BRI, PRIRE R AT BEEOR T R R il L - B o)
BT N RBEAFEIS ) — P23 HAT, JPA R PR B AR R (K L IR B 4
BEHCAZEUE G R IR RE R AR O Gl . @il BURE 0 Hr SR e ol e — 1. 4 a6
WA RLRAT LERIRUR . HUBIERE R4 (L2 MR E S8, IR R BRI 2 T
AT AT . AR R T I A A 2 P AR R AR . GEHRIELG, i LR AR BRAR, s B4k
REPe 1A RIGEE ey S0 P T2 TR HEAR, A SRl i VA, BERSORI TR AP R IA 2 TR I L =4
A SRR . S SRR, A SR R B A R R . e LR R O E AR m AT
SRR AT o SR i T JER AL A B — . g2 R REAN AR AT A BRRE R 7 LR AR ft iy A 2 403 o )
JS2FH o AN TR Rl SR R D e AL A SRR B IO TR R M i A it PR L i PV E AR O P L,
DM VAT AN A A S AT IRAK, S5 SR B ER . B RERI R BOR R > T BN R, il 4%
WU Th B =4 SO BEIE, O 10 SRS SRR R R B AT P 20 R S 1 3 P 58 AT LBR o P
ZM . R EBGEA, HRRER BRI L O A A LA BEAT IR AT
T VLG I D REA = e SR IA CRE IR B 7], I AR R AN B 2 4 2 R AR, R AL R
AR A AT, TR S AR 2% i SR AR 0 e, )P 2 R BRATL A A i e e %
PRS0 R SEBL R A i P RIREE Ay i PRIE R U B, 25 Gl (- PUB SR T B, LR %
Pt IR ZH 0 REMWORT 7%, SEEL T AR ORE f PR E O R 59 & i h A LTS e A 55
FE bt R A AT LTS SRR = R, 9 BB 24 . B bl 22 SRR I 00 <5 AUk 48 (1 R it
AH T

EEPEN

1. J. Guo, T. Huan, Anal. Chem., 2023, 95, 5894-5902.

2. M. Wang, F. Qiao, H. Yan, Green Chem., 2021, 23, 5179-5188.

3 F."Shahhoseini, A. Azizi, C.S. Bottaro, TrAC-Trend. Anal. Chem., 2022, 156, 116695.
4. K. Dashtian, S. Hajati, M. Ghaedi, Anal. Chem., 2022, 94, 6781-6790.

5.J. Han, I. Johnson, M. Chen, Adv. Mater., 2022, 34, 2108750.

6. X. Wang, Y. Han, J. Cao, H. Yan, J. Chromatogr. A, 2022, 1672, 463012.
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RS Yk (MCE) HA Al B, AR RN 5 TSI, S A
D2, I HEAREN . DIFEAG. PREE A2 5 A (5 485 5085 1 Bk SO HE Bl 2 3 AR I s v FH A5 2
BNER, EAR TAER, AT RE 3D BN AR SIE SO S 52 ek M 2% B s sk, I 1
BIEFA DT ENHIE S 3 S Ao, BN SF . A G F i, SIE T a2 P ShElsg A i R
RS B ERA (Bl1a) o BRIk A16.1ecmx 9.8cm x 9.4cm, #HEH1220g, AfiH%EIC
A H AT FUK T RS B R AR AN A i B SA (R — ARUSBAR SE L. B T Z R A&ATE
FUINRAE NI VERE, K LA TR S e (GLUP) « BB (GLYP) KA~
FHEEBEIR (AMPA) HIBUAPEMCE S B 0 Ao FESR 40 B 24 Ky GLUF. GLYPXAMPAILE] |
B (Eib) , AHRAKT0.4 nM. IIZKEE & - 30 23 BT ks [ U5 % 75.89.1%-107.3% 2 [,
H A1 H [ [E R RSDAE AN K T4.6%, EBH T 1% 4% SR -

AMPA FITC

0 10 20 30 40 50 60
t(s)

1 (a) SEHIZ IR 2K (b) GLUF. GLYP & AMPA HiJk % 55 &
] O EIK BRI, A B

EEPER

1. A. Dispas, P. Emonts, M. Fillet. Trends in Analytical Chemistry. 2021, 139:116266.

2. M.A.A. Ragab, E.I. El-Kimary. Critical Reviews in Analytical Chemistry. 2021, 51(8):709-741.

3. M. Zhang, S.C. Phung, P. Smejkal, R.M. Guijt, M.C. Breadmore. Trends in Environmental Analytical
Chemistry. 2018, 18:1-10.
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KPS SR SR, W — P ELAT T i BV R B K 4 /K B R AAB R B R e 3R hT il 4% 1 —
FhoR/BR KR A B G E e AH, FIHKER PR N A, F5 7 i @i, KiERA 7o
SRR BERCR, IR OB AR s 2, RS T /KB I B e R A F R PR A A A S BLAE
M St — DR T A 2 B 2 e, I 7R K Bt i X 4 25 4 v 5 | N — 8 LB S KRB 7K B
A, IR RIEE BIREIR R, H14 1 — PR EAR L e = 4 X 25 25 10 KBRS it IR &
B E e AH, SCHL T 2R FEIARYE ST R o B, A AR TN R RS ) o B B
B Jo, TERER RIS KER I REF I T B A VIHESE (Metal organic framework, MOF) 44K
MEL il T KRR A /KBRS IR IR & BB [ 2 45, MOF 4oRA RSN, — 7RSS 1
IKEER B BV I, B9 T UGS, S —Jr s 1 KSR A, RSN TR
A7 R, AT RASZEL 2 Ao/ KA A I s 0o BB, IR FTIESE 1) 9K G /KB IR & — MR E
AR RIARE, 0 Sk FLdE— 0 B B AR A R 3l [ A i) werk, BERT RLEE R Ak R
EAPEHORRZE,  SOnT DU R SRR R A A e (il pH IR ES FRREESE), SRR
YUK E GRS MR (CsEBKYE . B A iBe /. IR IE . MUMGRESS, 8P
FETHRT L HHE it AR T AN RV B 2 1) 0 v 8%

KRB KBRS AR GBI RGOS E M. SAeeah 5

BT EBEERE “PEEZ A K T H .

ZH R

1. F. B. Fan, X. F. Lu, L. C. Wang, X. J. Liang*, Y. Guo*, Hydrogel coating with temperature response
retention behavior and its application in selective separation of liquid chromatography, Anal. chem., 2021,
93(48): 16017<16024.

2. F. B. Fan, X\.F. Lu, S. Wang, X. J. Liang, L. C. Wang*, Y. Guo*, Non-conjugated flexible network for the
functional design of silica-based stationary phase for mixed-mode liquid chromatography, Talanta, 2021, 233:
122548.

3. F.B. Fan, X. F. Lu, S. Wang, L. C. Wang, X. J. Liang*, Y. Guo*,Mesoporous nanomaterial-assisted
hydrogel double network composite for mixed-mode liquid chromatography. Microchim. Acta, 2021, 188(12):
433,

4. F. B. Fan, X. F. Lu, X. J. Liang, L. C. Wang*, Y. Guo*, Preparation of hydrogel nanocomposite
functionalized silica microspheres and its application in mixed-mode liquid chromatography, J. Chromatogr.
A,2022,1662: 462745.
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AR TG 2 BADRL BT AT A R e BE UM U U R R R kB . R A LA AR
(MOFs) YEy—HE30nif . LRI Bt PEsm i 2 AURE 78U 0 ] A s 2 21K
RiEo AR, A RMOFRE E AT 2 S rh 78 15 MOFsHE S 1t (1 73 25 11 F 7007 [y, Ee an i /s
MOFs¥IfL1%, {#FMOFsifLiE#E—BILR MM RSE, SEsmai BARM 77 SR, T
PEAL 5, T MOFS T B R IARTR S VIR BE /0 4645 o« I LRI 7T K 22 1) T3 4 g 2 B s MOF [ i
MG ERES . (H2, WEIEIRE M A, [BEM K7 B RE 1N AZ2 3 0 Hri s E 2
[ R AH ELA Y 0 CL R oy M e 11 5 A PR K BROM 5 TR S i o R, SRl /o 2y 1k Rt 2 [ 5
R, BB RE A OR A w2 1 BE T IMOF I %€ AH .

Tk, BAOVRRE T 2301125 S R FIMOFIE 2 A 1 50 B4 T 2 AR FIMOF[E 2
Ao [ 5 AH 1) €3 23 25 e T2 WS B AR T 5 FN0) J 50 J5 TH RS o (K] ISP 47 40 A 47 R [ 5 A 2 TR]
FHELAE B 3 DL R o A AE [ e M R i B 68 . (1) 47N MOF [ 5 A 1 J0RE R~ AT AFE AR KR R
BRI RIAR R ST, SRR T ERMOFSHI g A B R T . A KERCKHIMOFs
BARSHE B PSRN L, ARRKMSEEN &, feig i (BRI = EH 1, 2R B & A
Sy ESRE T, WINU-10005 . HEN AT 68 R ORI R ST R0 23 #r e 4 8eE 7T . 18 oK 2eMOFs s
NORR 7715, AT RIS R T X EEMOFSH R (B 7 856 T) . (2) TEFLMOFSHIB A/ FL
17720, WA SR HT 8 B TR EMOFS I (a3 4> 25 58 /1. FLNU-901 ¥ FL1E R ~FF1 — FH2RIR A
YIBONVLHEL, (HRHD B R A HENI AT RE 2 S RELI s 7 i 8. @ik g5
SINKENIL, MWEMANILIEEMOFEEA (MOSS) F5 3, BATMThIME T BE =y Bk
P EEM . (3) BUBSMORFLIE KK, 1] AR E I RIEh 12529 i P o B, $2&
MOFI&] 5E AH (1) €3 7288 7. FRATRFEL 7 B A M FIFRFMAS [ L5 0 [ NU-1000FIPCN-608, & 4
FLReTR AL B A E B T FINU-1000 97L&, v DU SR Ar 0y 8, $2mAkRH 70 BSRE 75 T4t
KAETR LS5 1 H JJIIPCN-608KI FLiE , 12 7 ATy 8, Sl AR s AR K 73 B RE 7)o 7 B2 4K
AT tH B30 55 17 B MOF [ 5 AH ¥ 11 S B mT LR B THEL A 1 28070 B RE ) AU 43 B JE B 14 1)
MOF A 15 ] 5 AH A — AN i R 2%

KR SR ANLE AR A ISR E A SR B sh 1R
KR FZERARTFOHE . LA EFEEEIH . (LA ETH EHE %),

EEPUN

1. Xu M., Cai P.-Y., Meng S.-S., Yang Y.-H., Zheng D.-S., Zhang Q.-H., Gu L., Zhou H.-C.*, Gu Z.-Y.*,
Linker Scissoring Strategy Enables Precise Shaping of Metal-Organic Frameworks for Chromatographic
Separation, Angew. Chem. Int. Ed., 2022, 202207786

2. Xu M., Meng S.-S., Cai P.-Y, Gu Y.-H., Yan T.-A., Yan T.-H., Zhang Q.-H., Gu L., Liu D.-H., Zhou H.-
C.*, Gu Z.-Y.*, Homogeneously Mixing Different Metal-Organic Framework Structures in Single
Nanocrystals through Forming Solid Solutions, ACS Cent. Sci. 2022, 8, 2, 184—-191
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fRILHA TR (Deep eutectic solvents, DESs) 18 & & FH— € tb 24 1T & PL ) S B AR F S A2 A ja i
SEER R IR A, BAR&R R BB, KE. aTAEYREME. A R MsR s
R, BERR BT B AR . [ 2003 AR IRERIE LA, CU 2 MO TR S BRI S AT,
PTG DESs 1A S HAE 2 B MR N TR T R TAE, el 1 USRS
TOKGHERRA K DESs B#E TR O - KCONTE R, SREE BT ST 5 1 RSN A HLAE 226 R
T LT R R BRI 0 B s 2) LLEALIBE- 2 —BF DESs N MY L B s I BUR FE ) DESs
NIERL, ARSI ERE RS SR, F T2 TR g S 3) LELAETESS DESs M
RHGR), BT AR AT SR SN B B P B R T 1

8
|

15 H 10

3‘ 67 ‘ I
12
L e

0 10 20 30 40 50 60
Time (min)
RPLC-mode

T I
-
ML AJUL

0 1 2 3 4 5 6

Time (min)

HILIC-mode

& 1. P 4% DESs ATABR R ABHRRENR [ 5 A7 B 1 % S it BB 1TAN

225 3R

[1]1 J. Xiao,d. Chen, H. Qiu, Morphological control of covalent organic frameworks in a PEG-H,O system.
Green Chem. 2022, 24, 2193.

[21 J.Xiao, B. Li, R. Qiang, H. Qiu, J. Chen, Highly selective adsorption of rare earth elements by
honeycomb-shaped covalent organic frameworks synthesized in deep eutectic solvents, Environ. Res.
2022, 214, 113977.

[3] J. Chen, N. Yuan, D. Jiang, Q. Lei, B. Liu, W. Tang, K.H. Row, H. Qiu, Octadecylamine and glucose-
coderived hydrophobic carbon dots-modified porous silica for chromatographic separation, Chin. Chem.
Lett. 2021, 32, 3398-3401.

[4] G. Fu, J. Chen, H. Qiu, Deep eutectic solvents-derivated carbon dots-decorated silica stationary phase
with enhanced separation selectivity in reversed-phase liquid chromatography. J. Chromatogr. A 2022,
1681, 463425.
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PR IR BRI s RIS TR ) 5 0T A R 3R i E R T A R N BB
o YERBERR RN T A BN o X T ERE VLR ARSI B
Y, REEHKERE, HTEMIhRERE, HARR IR, Fald e AeEERs 1 m
PRSI ARG NG T AR SER AR LT YRR Gk Gl A BUX — U e R . B et 2
AT L YR RN T 155, U T AN TR R A 1) 46 ok RS A2 55 5 T 119 X 28 I i/ 2 T 21
HERPOR O SRR PIRN SN, AR LEHIRTE . RE VRIS USRS ea, 722400
B FEIUR BOBE R b0 e P RE LT 48 3R Ot i B Al 2 ) T S R B
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1. K. F. Du, M. Yan, Q. Y. Wang, J. Chromatogr. A, 2009, 1217(8),1298-1304.

2. L. Z. Qiao, S. S. Lei, K. F. Du, Cellulose, 2021, 28 ,2125-2136.

3.J. Liu, M. Yan, Y. K. Zhang, Ind. Eng. Chem. Res., 2011,.50(18),10784-10791.
4. L. Z. Qiao, S. S. Li, K. F. Du, Biochem. Eng. J., 2020,/ 153(C): 107412-107412.
5.L.Z. Qiao, S. S. Li, Y. L. Li, J.Clea.Prod., 2020, 253(C):120017-120017.

6. L. S. Zhao, C. Liang, S. S. Li, J.Clea.Prod.; 2021, 303: 127114-127114.
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WE: LG O E M AERRPEAS ] S 588 AR i, SO A2 2 it 10 20 B0 1o 22 MO T Bl A
PEBE S AL 2, IR 2 A B AR R IR Sh A 5 TR B AR 10T /0, (H R e me B RS 1
WUBR IR A 22 /0 P RR A A [ PR A e, ™ sl PR ) 1 ol R A e 20 A (il (R R e . AR FE AR S
BRI TR ZE R, IR DG S AR B E RS, Je)a R B & B b1 1
R AR SO C OB ] 52 AR AT 2 (i USR], TR 1O RBR UM Ea t AR €t 1) )
& M HEEFHE S N O R AT NI L. R TEA FRE B e s SR REAT N E R ZRE
GRS 12BN 6T I 18] 5 WA A S DL T 4%, B0AE 1 ACHIE TT 5 Y D
SEAH AT SEUAR AR A AT, GBS MBS S . FERLIEAL B, S5 A0 S IR RIS A E AL, 52
M2 A i B, . BERERE AR, ARk R B AR S e R o B i AT
JCA N BAT AR L I TR AT 2 (e i) e R v S, T BB R SR AL (i A
A, AERARMTRE “R-RRe” Gk,

'y [T 365 nm, [T JRe S
e W3 L(((( 473 nm L(((( el
Rt N el
P —
Polarity | Polarity t
A
45 48 51 54 57 6.0 45 48 51 54 57 6.0

Time (min) Time (min)

1. T SR U i 4 BT

S R
Z An, J.-M Zhang, H.-B Shang,” et al., Anal. Chem. 2021, 93: 17051-17059.

GRIH: AVRRETEFAEAREESZNTE (No. 21904113, 21775134). HHAHA BT TR AR TINA
(JIKH20210565K]) i,
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A UAA S — R 20 D 3 PR B AR S A AT, I AR E T IR PR S R AR, SRR
RS BB B S R R R A B H VIR R 1T 2 RIBEAE X T R B OR Y, | Ak
R B BRI S S NREE, TR RENS SRS S N ALK A AR BRI BDIRAS , S ibm i P i ik
R B AR SR -

BAVRE T T8 53 T HREHAFN 43 1 EVZE R S ok 0B 750, il B B 2 5 AR A
T, RN AR SRR B 1 AR R AR R TT 5

KHEIA: o TENE. BEAR T ANBE. EABRALE. BRE S
SE 3k

[1] Kalluri R, LeBleu VS. The biology, function, and biomedical applications of exosomes. Science. 2020;
367(6478): eaau6977.

[2] Feng X, lliuk A, Zhang X, Jia S, Shen A, Zhang W,"Hu-L, Tao WA. Supramolecular Exosome Array for
Efficient Capture and In Situ Detection of Protein Biomarkers. Anal Chem. 2023; 95(5):2812-2821.

[3] Zhou J, Cheng X, Guo Z, Ali MM, Zhang'G, Tao WA, Hu L, Liu Z. Epitope Imprinting of Phospholipids
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G-TUBEMR (G4) NALFRIIRFIR — ity BAEEMAEYEE L. W& A G A ok
2GR R IM, AT T & it 5 #0 17) GA T FL AR EOR BSOS, LGB iR Ir 259, S
(I GARC A = ARG F /N T ECAR FAE Y R 0 TRCAR (RRRTER AL, B MG B (1) Gy 71t
BCARFE R VAT 7 T HAT B S 7 7 - RHAU (28 ADHX365GAR) &l & AUTC K ITRNA
fRIERE, REWs 5 GALL G IFIRIT AT GARIELEYZETIRED, RGAN— /LR . 75 H ITRHAU LG4
FIRSEHEFe b, BT K I GAR BN B —, RHAURIA [R]GA%LE K 2 (Rl AR BAT F Az b, ey
ZANGALEFLAER . Rk, RHAUSAN[FGAZE 1) 2 7] (1 AH ELAE FESR A 7L .

R AR S (HPLC) 27 B /i 2 2R AR R A 70 T H o ARWR St 58 X i 0 R 38 03 B 1) 5K
BT OR — B Rk oo, U R Sk TEHPLCHI S Aoy B aCrh, RS HERH (i
(SEC) HF it FH (1 i s AR B FI T Fas A 454 oo W T2 B T GARI B e pele JEF ik, 3
IR RSFHEBL (3 (SEC) , 45& R (il (CD) .« EHh-TT W UEIE (UV-Vis) AR
7 B FELUK (Native-PAGE) RZEWFFT T RHAUY B AN A R4 MGAZ A AR FLAEFH . CD
FIUV-Visgh K, RHAUN IR GAR) - 24544, 5L AEGAM 2544 73 i v RE R AL T I m 52 ) 45
Fo ORI N ERRHAURI I T AR S TAT S5 GA AR BT, 16 T 5P AT A R AL S5 R GATR) £
B LA, RIRHAUT] DUEEEME LSS 6 T4 G4. 1A, SECR/RRHAUX 731 01T G4
Ry N PATGAB R I AR A EAE R, IEB T G4 =% (Al Az B2 2 RHAU LS & e /1 R 2 H &
ZITAEHRIRIEE THRHAUS RER R GALE A TINR, NRBIGAS IRt T — B k. A
W TR R, SECH AT LA B v] St e B K 5 AN R S5 /I GARAH ELAE L, i ik 4 I GATC A 2
BT —FhoH R .

EEPEN

1. P. Sket, J."Pohleven, A. Kovanda, M. Stalekar, V. Zupunski, M. Zalar, J. Plavec, B. Rogelj, Neurobiol.
Aging, 2015, 36, 1091-1096.

2. S8.D. Creacy, E. D. Routh, F. Iwamoto, Y. Nagamine, S. A. Akman, J. P. Vaughn, J. Biol. Chem., 2008, 283,
34626-34634.

3. M. Marzano, A. P. Falanga, S. D'Errico, B. Pinto, G. N. Roviello, G. Piccialli, G. Oliviero, N. Borbone,
Molecules, 2019, 24, 654.
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I BRI D R R A F MM T ERESY DT, SR RARE S E AR
IR 2 B RL K, HABKIDRBEBIR RS R T Thee. 2RI, H TSR SR
FAR® D, DhREATIR, 0T T ZEAE TP Rk IS W BRI Bk S R R AL, 5t
it W EAOF A RN R AR EEE L, AR,

NI R I Sh A SN R /N 77 R e A SRR e s A A1 A A 22 128 Bt - 3R K
JRIT e FET I, ARG T — R 3,5 TEEERIEAT AW IR E T A AT
B, AR R T Eh AU E 2 IR FIRTBUE G- o B s o B A T A, B
TR AL AR il v 5 H G AR DRI IR AN FR 231, TS H W AR g pe B P R R B e, 3 A
B Y 5 47 B A N BB B K T AN SROK SR FUR SRR A o) 26 TR — IR, oL 7
RURARIT B AR ARSI 088 7592, I R WO € - 2 0 B2 BEISE 1 AR RS IR B &7 11
R A, BE T 2 AR SR BIRA . 225, RO T pHI N Zh A 2 ik & AT OC, ROK
RS IRRI6 AR ERL N A FpHTEE A (pH 6-8) Rl RHEL AL, X2 B ORI A A
Bk FAREEARY], 16T T i DY 4 57 A FRIR 15 s 1B A AT P A i P ik < TR B T S A LA
F, BEAMUALRIAE T 57 F @ RIARE G5t 2 rh s IR MAIA T 2 pHI R AR 7 FALE . B9 T
X2 REN AT SR, NDhRetET SRR O T R %

EEPEN

1. Y. Jin, P. Mandal, J. Wu, N. Bocher, I. Hue,:S. Otto, J. Am. Chem. Soc., 2023, 145, 2822-2829.
2.Y. Jin, K. Xu, Y. Huang, H. Zhong; R. Zhao, Anal. Chem., 2021, 93, 2045.
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4. BT 22 4% B T AR K Sijbren Otto izt S 5 & 1E.
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IR Z AT LLoy AE Ry Z BERIAETER 20 . b, PUrkie i B R a4 4ifett, T DA
B, TR B A O MU B[] AEVE R 2 0 B EEE IR A2 A, . fuig . Pis A
YU 97 ARG V(2] ZHEGEA A RO AT — 1 S s il 2 A, OB i LA S Fhar Rk s
53, AU R A2 [ 450, S EL G M B AR % R FE AR BBk o 3977 25 (Field Flow
Fractionation, FFF) A& —F T 5 5 40 7137 A8 FAE FAMLEDOFE 54T 20 B B [3]. A AT SEC,
FFF Ui %A [ e A A e AR, L EAT T 2 ARG (10°-10" g/mol),  3& F T BY 1) iUk
[PIRE b 20 5

AT H KR AEN SR BHAR (AFD) 52 M EHEOSCHEERIE (MALS). /RZEHHER
# (dRD BCH, 256 HPLC X S8 ZHitkie b IS5 /AT 7 3RAE, [FhE sl e 7 S8 Ehiikie
SE. GREY, B DA EAEER (Amylose, AMDF T RAAEL. THIMIE MR, X
HET DR E e EE, 75 AM FISC8EER (Amylopectin, AP) 41702 (8 K I T —Fh BA K4y 52
IR R A, ZE5 A R T o-E B BT A e M KR . Ik Ak, AUREEZH A AF4 JRiE T
IR IEIEFN 7 B R B, 45A Sevag VEKE | —ME MR Z 2y BSaitk ik, /538 7 —NEaifE
RZZWEBL Xy TR AT 7R, T 7 HMBOCR . S50 45 R AF4-MALS-
dRIT A2 —F 28 ) VR ME 2 B B R AEH AR .

R iy B PUEER . 20

AW 5T 32 A8 ST R I H 22373505D A b4 B AR Kl 4 H2020201295 T H % B .

ZH R

1. A. Ajala, L. Kaur, S.J. Lee, et al., Native and processed legume seed microstructure and its influence on
starch digestion and-glycaemic features: A review, Trends Food Sci. Tech., 2023, 133, 65-74.

2. P.B.S. Albuquerque, W.F. de Oliveira, P.M. dos Santos Silva, et al., Skincare application of medicinal plant
polysaccharides — A review, Carbohydr. Polym., 2022, 277, 118824.

3. X. Zhang,Y. Li, S. Shen, et al., Field-flow fractionation: A gentle separation and characterization technique
m biomedicine, TrAC, Trends Anal. Chem. 2018, 108, 231-238.
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FHAE N BRF M —MABEE, EH % EE AT W T A A B B 2 A
iR, ABAE P h AR PR A T B A E R S, T AR SO AR AT HE R I 2 B R AR
A EERE . BHERIK (CE) fF—M ek BEOREPE R . FE L F b HED
H I8 ARSI F W T T4, KL 5 HE A S2ie i 7 [ — @i (ECD) 4585, AIfEsR
BRI T SEI T WA PR 2 B AT R WP AR A1, 2] ZITEA R Z Akt Had T T4k
G BT A R BRI 7, XTI RN B SRS 1 TR A, R EN AR AR — i (VCD)
SRAEAT H AR A TYFRIN[3] A AR % BEZ B B0 (DFT) W JURP T 501 i SR AT T B3I,
32 7 5 EIE IR EER) VCD 5D, ARIERHMIEIER) Cotton {55, AIARAR SE R —FhElZ
TP TN R RN SRS IEL S SN CE 708 U7 iR WA & S0, 72 AN o —
XA TR AE S ORISR T, SEELARE BER 5 4 v D05 35 B2 X i (A A 224 £ S i B H R M P A A

a 24 ——s-aVcD<Cale. b ——s-BVCD-Cale.
[ ] ] —— 5-a-VCD-Expe ® 284 —— S-$-VCD-Expe.
1.6+ ——R-a-VCD-Calc. | ——R-p-VCD-Calc.

] ——R-0-VCD-Expe. ——R-B-VCD-Expe.

dAbsx109)

1000 1200 1400 1600 1000 1200 1400 1600
Wavenumb er/em™” Wavenumber/cm™

B 1 () oM () B-3iRMi M AR BN [ — - S P 5 S v R ALl & 45 2R

EEPEN

[1] Liu, M., Chen, L, Tian, T., Zhang, Z., Li, X., Anal. Chem. 2019, 91, 13803-13809.

[2] Chen, L. X, Liu; M. X., Yang, S., Zhao, H., Yao, X., Li, X. J., Meng, J. H., Journal of Chromatography
A2021, 1654,462446.

[3] Superchi,'S., Scafato, P., Gorecki, M., Pescitelli, G., Curr. Med. Chem. 2018, 25, 287-320.

Identification and quantitation of chiral molecules by vibration
circular dichroism and capillary electrophoresis independent of single
enantiomer standard
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G &R = 5 A% 180 5)
FHEE SMARTAEY) GAEFEEM PR ERE

SE SCRIE FE A MR b BAT BT b 5 sl Re S5 R TR 5 23 -0 S BRI 40 B9 4 HERE iR H T
EER . AR, ROE-SRIR (SMA) JLERWIFEAH M It 5T A 5 i 172 J8d . SMA LR
B I B A2 — 7 R LR AN R R 0, X S R AL B B R 2 T B IR GF I R, AT RN
B R ] A A R, PR SRR I B M RE T . AR SR S B -0 as ek I AN R - I/ 2 [
MISERTT R B T SiO-SMA-+ S Al SiO-SMA-Z LR (L i1 K AH LI AR 4t 4
s T ASCRT FAVEE S AT AR AU LI B 79 ol 5] s AR A AR 1) 0 Rl i) 4% o %o PR B WA L i o0 B PR R kAT 5 5%,
PARRIE 78 4 35 BA RO SEKIR SRR BRG], PISCalbe Rdis 205K, Kk, KL
SN e R 2 PR ) R AF o0 B 00T o # Si0-SMA-+ BRI AT Si0,-SMA-Z PR 4 1k
TR FRUE S 5> B 00T Si02-SMA-ZIE R (5 1A% X B I 207 2RI ARk 28 1 R 1 R T I 4 5
B, BT SiO-SMA-+ A AR . 3204 Si0,-SMA-ZUER i A+ F T B i 4H g i
REFEEA I 50 2555 BT Si02-SMA-Z 5 [ (0 3k bk i A 11 b €00 % R s A €8 A 50T S B I 288 ) o
TR IR GR 7§ Fh 2R A B B i, s T RAFHINIH I RE -

E =N

[1] Dominguez Pardo, J. J.; Dorr, J. M.; Iyer, A, et al. Solubilization of lipids and lipid phases by the styrene-maleic acid
copolymer. Eur. Biophys. J. 2017, 46(1), 91-101:

[2] Scheidelaar, S.; Koorengevel, M. C:; Pardo, J. D.; et al. Molecular model for the solubilization of membranes into nanodisks

by styrene maleic acid copolymers: Biophys. J. 2015, 108(2), 279-290.
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% F A TA) B 46 18] S B & 5 41 (CRISPR) 55 CRISPR #H 2% & [ (CRISPR-associated, Cas) & 4t
(CRISPR/Cas system) [K| F o] w5 P 5 @ RutE, oo 7 N RERAE R A F BL[1]. 7ECasZK ks
CRISPR/Cas12 5 CRISPR/Cas13 & 4t B A5 i 5 7 MEAZ R 1R 1] BT Y] Bt 77 (Cis-Cleavage) 5 A 45 M % R
W I B 1 (Trans-cleavage), BRI 2 T3 Fi2Wi[2-3]. ARF A% S H BP A # F CRISPR/Casik il
IR G 4 351 (Amplicon) ,  33F 1T X 4F 8 A% B SEAREAT R A8 Bl e e A e b, a4k
CRISPR/Cas12513 & 4i i T IR AT RNARIY 48 1, FAAR 3T 76 01 2 A BLBH 14 [4] -

X T2 W 5 1% B 4 BIUIRHRS  (point-of-care testing, POCT) T 17 84> R4 &5 iR 4 4 sl o
HR SRR R, RN AR, B HIE37 CEiE65C I —IR . SRS 5] ACRISPR/Cas %
GUIEITC FIMTZIR IR A 581, Rk, AR F— SRR e m s R gE . =
S G S A H 77 2R AORIR SRS SR R 4, SE RO 2 REE R BN . A5 75 — e 0 AR A
W5 —P S POCT »

NI, A TAEVC T —Fi 1 44 58 1% (DN A-RNA hybrid) 2H % (1) % 3 2378813 %% (hairpin transducer,,
HT), JHKCRISPR/Cas12(#)Trans-cleavageiifi 3% AL NACHKRNA, FEB KK ERELE ., HTES T
DNAJERNAZEFT . CRISPR/Cas12iR ¥ 4+ 5, Trans-cleavage i . B )5 CRISPR/Cas12E5 1]
DNAMR, BiIRKR LK), BMRNAZEFF . HI-T CRISPR/Cas12 7B IRNA, AT TIRNAZEFT AT 42
R Bl ) oK 42 36 I AZ 1 O DNABILIE , AN TR (2 K 4 TR 45 « 20nm R £ ( gh oK 4 SR A B (A8 55 £,
IS PTHRAG I

BT ZHT PR BRAI 2GR R I i R . FELAMPAEIR 43 5 Trans-cleavage X B &, 1%
Or FRIREAR AT LATE L BN ARG S 5 o T B0 R 28 AR R A I 792 I 75 4040 BV AT 5 Jli 7 7k
RNAKH, RESEILFT5 copies/ul. ZTVENFRT B — %Ry 1, RHESCELAMPE YLLK
CRISPR/Cas12(#) 5| 5RNA(GRNA), Bl a] FH -F-6 ) oA A% BR 4T AR o

S ks

[1] M. Jinek, K. Chylinski, I. Fonfara, M. Hauer, J. A. Doudna and E. Charpentier, Science, 2012, 337, 816—
821,

[2] M. ]. Kellner, J. G. Koob, J. S. Gootenberg, O. O. Abudayyeh and F. Zhang, Nat. Protoc.,2019, 14, 29863
[3]Y. Xiong, J. J. Zhang, Z. L. Yang, Q. B. Mou, Y. Ma, Y. H. Xiong and Y. Lu, J. Am. Chem. Soc., 2020,
142, 207.

[4] J. P. Broughton, X. Deng, G. Yu, C. L. Fasching, V. Servellita, J. Singh, X. Miao, J. A. Streithorst, A.
Granados, A. Sotomayor-Gonzalez, K. Zorn, A. Gopez, E. Hsu, W. Gu, S. Miller, C. Y. Pan, H. Guevara, D.
A. Wadford, J. S. Chen and C. Y. Chiu, Nat. Biotechnol., 2020, 38, 870.
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WA B NP PATIIRER 731 NRRIR 2 P RS 5 A5 RIS B ARG, i A i B
FEAH (0 8 1 AT RS HEE A A T R BRI AR R A AR 5. BdEARKIERE (DIA) 22400 %
FR A AT e — M E B E R TR, (HRZRTHIEE 4. M. JATARE ¥R
53] (e E T T B T DIAKE AR AT (DeepDIA) o M T-4548 77 VA TE & & (1 s AN B 1 7
wi B A BRI

AT T 0 55 b A S 1R AR AR e B IR . SR A, R AT BASE I =
YLLK AR T 3 A0SR P E ThRE . BEIR K2 — A L EL A B e A8 M. A Tl i SR 4L
MY, BERRALER 1 S 0 BT AR S AE T BERR A AL R RS HERE A . BRATTF AT —Fh A T BERRAL AL 5
RLHARFE > TR (DeepFLR) , T LA 2 $2THBE R AL IR B ARG HY o BB AL I 53 b — R B ) 2R
JaE. T 2R NSRS R, LA R R R . BRATE RSB T A T HE AR OBRSR (
BEE FB AT (GproDIA) S E 5T 1 WH AL s OB d AT E B ERA 1 [2].

NERIZIRER 7 H B EARERL, &5 NMERBEE S, MEYS NMEILFEIZE 7 AR
WER . SR AT T3 ZER AR D77, BT DSR4 A5 8, A ikfs 3
Eit— D ThREE S XERERIDIREMNT, THERT RN R A AT . AT AR E AR
M, WHHRSE R Z R, AL M E RS T REE K. ik, JRATARE TR H A
SR EPES s Bk (ConDiGa) - SEHL 1 S INVHERA (1 T R Al 1 S e ADE B, IR A TIlm PR
BT 73T JATIERGELLAL T AFIR R & A AL E 87575, KIUDIAW LLSEHLEE 4 ) 87 A 78
AR E ) 2 1 e &[]

225 3R

1. Y. Yang, X. Liu, C. Shen, Y. Lin, P. Yang, L. Qiao, In silico spectral libraries by deep learning facilitate
data-independent acquisition proteomics, Nature Communications, 11(2020): 146

2.Y. Yang, G. Yan;S. Kong, M. Wu, P. Yang, W. Cao, L. Qiao, GproDIA enables data-independent acquisition
glycoproteomics with comprehensive statistical control, Nature Communications, 12(2021): 6073

3.J. Zhao, Y- Yang, H. Xu, J. Zheng, C. Shen, T. Chen, T. Wang, B. Wang, J. Yi, D. Zhao, E. Wu, Q. Qin, L.
Xia, L. Qiao, Data-independent acquisition boosts quantitative metaproteomics for deep characterization of

gut'microbiota, npj Biofilms and Microbiomes, 2023, 9: 4
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A PRI SNV SRR PR 0 A IR 2 A 1 S FLAR AR 1 T A R
AR P AL 2 & Rl OCHEAE M D R ) E AT o B0 S T 1 At A D RRORE 73 5 23 BT TR PRI Bk
AP TS TAE. (DX T- R B E R 40, BATARE 13 T % AL Bt ORI B BOR
2 AT LU SIEEIL 7 il 4 D o AR A T Y EL D o3 B A 12, R SRR ZE ) BEAT 1o R A A S RALE
$E T 5T R AR EA]. (D M T ARMAEMAN SR AR S E, RIETHE
TR F) L KR B R 1 e 0 B E S R SR AR IO RO, #5E HS SEEIL T I A D AL 1) R R o)
B E MBI, KIEEESRTE T IR > #53,  FE R AT I A 46 58 B 2 v vk 7y BT Y
4.7 ff, BERE TN AU AR B RART EERE I I B M E BETI[2]: B0 R A A 4T
REMENT IR PR, BAT AR B Hiit S5 i SR AR UK 73 bl e %, B35 ey 1 VBUAR G ai oo n) 4ok
PR AR RE ST, AR R A A BRI, SEEL T AR A B AR
A H IR = (BB RL, PREEMRAT T DS A AL R S ThRe, @A T A %
AT, B T B I REAL B AR R e B2 W E (3], (3) XTI FE, 3RAT
TR T e E AR E T, R I A% i 9 4 23 306 10 48 i 4/ 2 36 T DL e i 0 A2 4 A i
HGF/c-Met {5 5 i, (Lt 2R AL, AREREEANGITHT Fiias 1T Hge4]: #m 7
JLEZ Ak BRS3 AN S BE 0B 12 B AR AL HAHTIRAE[5] . (4D XIERik BRS3 AHML7E S 7 R BUE I
PRI B A AL HEAT T 3504, ROUFISAE 7 SAMUERARSCHE I8 . (5) X0+ 1
R AL B AT R il B EAE B A A AT, R T SRR E A AE S
B o DL ERRBOARHE S A S PR ft (i AR W RUREL B e Tl RE S 141 Jo3 4L D 2E 1 73 AN T e A
BT 5 FESHHIL R BT TR A B N o

ZH R

1. A. Sohail, X.T. Jiang, A. Wahid, H.Y. Wang, C.X. Cao, H. Xiao, Anal. Chim. Acta 2022, 1227, 340306.
2. X.T. Jiang, S. Liu, Y. Zhang, Y. Ji, A. Sohail, C.X. Cao, P. Wang, H. Xiao, 4nal. Chem. 2020, 92(17) ,
12017-12025.

3. X.T. Jiang, Y. Zhang, H.Y. Wang, Z.Y. Wang, S. Hu, C.X. Cao, H. Xiao, Research. 2022,2022, 9781578.
4.7.Qiao, Y. Zhang, M.L. Ge, S. Liu, X.T. Jiang, Z. Shang, H. Liu, C.X. Cao, H. Xiao, Mol. Cell. Proteomics
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DARR e () 2 M RS R e, g TH s — B S5 A B A AU iR B4R, ol
K. R 22 sk SR PR RS T AR AR R S R BN I [1-2] . AE T, FRATIER T
— AT TR 3 B RS (LLC-MS/MS) il R H A S i G %P & H 1.0 mm
WAiE C18 failitt, £ 50 p/ml FdIE N7 KB i) o B A, %1 .88 H AF 58 i 15004 i 1Y)
8T, AR EIEAE TR T 15000/ FE S AT, U B H B AR AR e MEAR S A iE EE [3-4] . I
T2 HEhr AR EWT T, 1) AEHET Kinobeads 1R €2 i (16 S5t F00 i) 750 Ao I T i 8 o2 7 S4B T 70
i, 20 ) BhistE1 % e B 220 FhEE (B DL AT-9283 415 s il 48 @ B 1 A5 GSK3A. JAK2,
AURKB. RET Fl PRKAAL &R P 1) O R0 FE bR B V0, e /5 2% EC50 {H 54 3L 1a8Ft
RV e A8 T SRR R ) =5 2 —s 2) (EHEE 1125 SR AG e 1) 71 A BE R S5
2 E A A=, 2 /N E) DIA 3#riiEnlEE S| 7000 Pt E AR, 3 IREYE
SEAREL T RE CV HEAE 8% LIN, HEAWNSNEEMEEAERE. 3) AR THE
F 5 22 ) 29 WA 7 b, 2 /NI B4 HEAT DDA 0 il LS 2 #6000 FhiE (5, (ER3ET
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8¢ DHB/BDHJLLHIH%E COF H2Ikny# g, P& s i 7 — &5 COFs (iCOFs)
WPt f). @t S ICOFsKT FQSHIMR PR RE, it 7 —Fh¥REEThREML COF (iCOF-COOH) . A
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g FQs I B E S, S5A MGG, @0 T —FAEPRES T FQs KA T k.
TEMALII AR T, %I TGy 0.02-0.5 mg/L, LOD A 1.24-4.58 ng/mL, fnkrmEl
9 68.40-104.95 %, SEREKIIEW AT TH AL+ FQs B4 B E 4.

SR
1. Y'P. Wang, S.P. Wu, D. Wu, et al, Anal. Chim. Acta, 2020, 1093, 61-74.
2. LJFeng, K.Y. Wang, G.S. Day, et al, Chem. Soc. Rev., 2019, 48, 4823 — 4853.

105


mailto:czwang@nwu.edu.cn

F=E0 e PEkiRE

ET=HABFXFL MOF #5952 M Eg 53 25 4 L SR m&

BRf s, MRHEGR
RACKZEBA B 2R, TERH

JEIREE R A E-mail: chenxuwei@mail.neu.edu.cn

PAZRIR MOk NN, 55 T Zn? 55 2- A S ok ] () A7 1 4 2 0k 46 — 487 7 RALA ML E 2844
KI3DOM ZIF-8, I8 il R s Mok ik i B B AR TBARS i T-3DOM  ZIF-81 K FLF s ARG 3 Tid
TR R 5 5 3DOM ZIF-8RTH Zn® IFLALAE L, K Bk A5 PNIPAM 133 FE IR EH (SA-PNIPAM)
VE RIS RALEIEIDOM ZIF-84M 3R MH o« LA AT S8l 3P R TT, SR ) 1 s i B A 2 1 7 5 4%
33T FEINEEE FLAZ 16 3DOM ZIF-8E 8 AR (L) o Frifil % 8 BE iR A% I il T 5L e
RGN RS 3 Be 7 =40 17 RILA NS ZEM B 735 08 M AN =8 BTE PR A7 S DL TBATY
RS, AT TR 28 A A S L v v R I A 3 B A

PR BM A 5EDNA. HAMAFEDNA (cDNA) Hlk I B @& BCAR TBAZH & I DNA R AZ HEAE
SNDNAZKTF %, L Fh s B HL T BEALEMOF IR |, #1148 7 DNAYKIT LTI Ak [IMOF
KB (DNA@MOFSEERE) A [pH U N PES TR 4> B A, PR T — R TR E L 7 /1k
(T B A m A SRR IS SR M, T A din AR g i ) S e AR o B aliA (2D o iSRS T
B R B S I B R A R FEA R, A AR B R R LA R AT R A AR E

.......................

' | @

NHCI W So
NIPAM AET-HCI L NupNPAM

Silicone
heating belt
T=31°C

oH o }
I o— o | NH
& WEDC,NHS,_  *
o= "o 5 Do

oNa Na )
NH,-PNIPAM SA HN - SA-PNIPAM

G5 R
\

1

i

i

PS H

i

Zn(NOy), N

_____________________

- DNA nanoswitch DNA nanoswitch /
'Outle( ---------------------
3DOM ZIF-8 i e e e e, e - - - -
Somea | P e e e I
S e | | o A . e
) Vacuum-assisted self-assembly € ﬁ E : __l'—ml_ L el - Y >= & :
\J Temperature-responsive gel _________________:‘??T_Z_IF_.ST?‘:"I N o o o o, - - "' - s
] 13DOM ZIF-8 KI5 [y ] o £k 1 2 Gl 7 R v i Pl 2 20 SR

ZH R

1. H. Xiao, W Chen, J].M.Smeekens, R. Wu, Nat. Commun., 2018, 9, 1692-1703

2. P. Li, R. Thankamony, X. Li, Z. Li, X. Liu, Z. Lai, J. Membrane Sci., 2021, 635, 119507-119515
3. A.Alj, S. Alharthi, S. Shad, N. Al-Shaalan, M. Igbal, J Chromato A, 2022, 1684, 463534-463539.

106



F=E0 e PEkiRE

HERNERNE S FOTERSYRATRAMAEYRARELEREY
HoBEESR

*

e

FA B R R R SRR E R E ke =

IS 2 A E-mail: wanhao424@ncu.edu.cn

YT B YRR R 2 WIRM aEY) & B ACER S M, R BB R IR A A S5
7, 4 T R IR RO 4y T BN R A I CTMMIPS ) FIME S0 ¥4 77 Sh e AL 1 43T B2 3R 4 ) ( TM-DESs-
MIPsL) , 23l T2 R h DY IR | FIORIE R 1 i B 20 B0 B2, (LW Bt /gt Fid i 2 T
TR AD TR RO BE AR AL, T SEINS SERRFEAR I s 3. SR T b B s S5 S AR RS 1
B2 A ) 1 2 SR A WLVA T BE B 1 75 30 b, TMMIPSFITM-DESs-MIPSLE Mt B )45 « T8 #E 1 AL
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Fig, 1 Schematic illustration of the preparation processes and the possible stimuli-response mechanism of TMMIPs (a) and
TM-DESs-MIPs1 (b)
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Kb 1 s

R T ENE. Erim S, BAHAE ki, KR

A2 E K B ARREE RS (21876199, 21477160, 21105117, 22176210, 21976209) I H % 8.
ZH3CHR:

1 TGER, A PRECHTS QYRGB 6 S5 22 A B, 78220077, 2022, 44, 1342-1349.

2. M. Arabi; etc, Strategies of molecular imprinting-based solid-phase extraction prior to chromatographic
analysis, Trend. Anal. Chem., 2020, 128, 115923.

3. L. Chen, etc, Molecular imprinting: perspectives and applications, Chem. Soc. Rev., 2016, 45, 2137-2211
4/ W.Lu, etc, Dual-template molecularly imprinted polymers for dispersive SPE of fluoroquinolones in water
samples coupled with high performance liquid chromatography, Analyst, 2019, 144, 1292.

5. W. Lu, etc, Multi-template imprinted polymers for simultaneous selective solid-phase extraction of six
phenolic compounds in water samples followed by determination using capillary electrophoresis, J.
Chromatogr. A, 2017, 1483, 30-39.

6. X. Song, etc, Determination of 16 polycyclicaromatic hydrocarbons in seawater using molecularly
imprinted solid-phase extraction coupled with GC-MS, Talanta, 2012, 99, 75-82.

7. X. Wu, etc, Water-compatible temperature and magnetic dual-responsive molecularly imprinted polymers
for recognition and extraction of bisphenol A, J. Chromatogr. A, 2016, 1435, 30-38.

8. EZWe, ANV, 55, MM 7> 1 B RN AR IR ISR P A 3, 72 5477, 2022, 44, 1314-
1324.
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COF et B AHEEHERAIERN B
F Sk*
M R AEMRL2E S TR 2R

JEIREE R A E-mail: jbwang@fzu.edu.cn

N T B R AT POHUGR 2  TEIK R EGE  FRIRAE DA S o B A RBAIR S W, b
AT DR A 2 K. LM ANIESE (COP) 1EN— R X EI 2 ALANLUER &Y s apsl, B
BA a2z gtk . rr LB B m i EE R AR LA & 1A BAE AL A CBLFfin-nifE
A BUK AR S BAERAE) , H BT & O AT A B U AR 7 R o SRTT S SR CORY AR
FESEBR I A SRAFAEE V2 Bl ,  WIFEE A i 0o 22, FIRIN A 5 SREERA], HHEHA T3
T A A2, K COFM RIS NBEARRE Bk, AU ARSIk B CORA L 1 BB, ILREF]
F COFHURE PRI RE SR 435 B AR AT I FEVE S UMRR e M, 2 — P “1+1>27 3Rm&. HTl, COFLIREfk
BARFER 477 N B DIRe (b COFIL IR . WpBiaB 2 AR I it =pe 13— P4 R COF Ty g
AR SR B DL R BB COF 5 B 2 [ 1 2855 77 2, AR A RIS, 4 7 =FAE
fICOFTREABEAARRE, FEAE AR JRE ST AL B 0], SBI R AR SR i Hh e H AR )8 A [
FEEEL (in-tube SPME) .

1. FEKE nn YRR BAE R COF Tl A IR B Akt i P[] AR TR B 1 2R B A A7)

FEARE T, FIFHIREER T (UF) MURFRIREBEERRE, H4 COFrap-tea THBRAR T HiLHR N B4 A4 4 5
i, BT A B PR (SPAs) 5 COFtap.rea Z 0] m-m HEFRAH BLAE A LA & UF 2EJ5ii 5 SPAs
B HSEAKAH AR, S8 T & i e SPAs (1 AR I S FE 2R 73 1T

2. COF i B B REARKEE P B M REEDCR — R 5 K250 7t

EFXTILAT ) COF FAEARFEAZAE ) COF RIMAE fa RN M, ATAERLETEHR Y 1 —F “3%
[fJ5Ar B2 SR, ST COF MYIRAE B R MK S8 o . 1565 T il % B A 5 28 R
W) (BZDs) ZIMMIH/KA. n-n HERUWER, Sl 7 MEM RS BZDs 1m0 55 e R okl o

3. BB COF 3R o 4 2 B AR A7 A ] A DA B 5 SR AR R SR 24 T 7T

NIFIR R EE COF A L5/ FIPH 2 1A COF (iICOF) [IRAFER, R “Zo0” ek s 13
iCOF Tk IR AL [ 26 PPREARRE (38T, /E ETFE B )&% 1 iCOF FRii H A 38k AE; 2T
iCOF 31 H AR 5 SRR 2 Mg A BAEH . S8 EAER . non HERUH TLAE
VA KB, # AR Dy 2 A RSB B 7R, SEBI 1 I3 DA K 251 it TP iR AAs HOFE SR AL
.

REEF: RAREE; LA PUES FESETAEEE

BOM BHE R AARIEEETH (No. 31771893), H@&EAFHLT 51 ST H (No. 2020Y0017) *f
AR ) B o
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TR

JEIRIEE R A E-mail: yanhy@hbu.edu.cn

WHIRE T HAEM 2R AR MRS E L. SAEY LS. DR Wity IE Rk
TG T TRUAL B 1) 52 R AN S i JRAAS U 551 2 AR A, O AR YIRS i Pas R o I A X0
5. [RILIATEFF (Deep eutectic solvents, DESs) & H— & Hb il & {iL4& (Hydrogen bond donor,
HBD) FI&Zf# 2214k (Hydrogen bond receptor, HBA) ZHEHITRAKAIE &Y. DESsEA A ¥ ittE, iX
A 0] LA % B AN R 45 A AN VE T (I DESHIAA,  LhE il A R e DIRE IDESHEM B, (Rl AT
VR % T mork . SIS FEIE . IS A AW 2 A S DESs - L e 98 e iR 4T
FEAR FLFAE AW = 24553 B Sk ) B FH Ve

S ik (55 RIRDL Times New Roman, HLA51THR)

1. Shi'Y, Hu', Jiang N, et al. Fluorescence sensing technologies for ophthalmic diagnosis[J]. ACS Sensors.
2022, 7(6): 1615-1633.

2. Chen X, Hu N, Wei H, et al. Chiral fluorescent recognition by naphthalimide[J]. Journal of Fluorescence.
2020, 30(3): 679-685.

3. Hoffman RM. Strategies for in vivo imaging using fluorescent proteins[J]. Journal of Cellular Biochemistry.
2017, 118(9): 2571-2580.
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WEIE.

LR, EHNIMRE 2R KK IR 2 AR LE AR e AT A SR, 7 IR AU 55 B
R 7 S5 A AR BN KGR R RT DL R AR, EEZR AT DA I B FE A — B A . i BRI B R
N, XU R T . BTEART Zare ANy, RORRE R H AR A Ek 102 Vim [Hg . AHEL
2T, fEAS AR A B BUEANCA 100 V/ime SR 28 T i ELIg R ke e Ok, B E AT ALK
HFREEMR (OHD, AW —AH BB FM—N2REEHE (OHD. HEHEFBA WS e R, 1
OH B AW s A, X B AL 58 470 & IR A1 0T Fa 2R R I A7 A, A AR08 A 1 #2308 J& 4t
—Ao IR AR TR KR Teresa Head-Gordon #(IZ 7R AR, WM FIESE T
TR 2 TH0 AN v FRLA IR AE

N T USROG SR T B AR B BRI, TR A A E R AL SR A ) BV
PEB 7 AR 2 1 0 e A, {8 P AR [ S PR B O AR T ) B B R AR AR R, AT
TR R T R R ) SR S AR RS T RS UE A 12

R OB ORI BRI RO

ZH R

1. Gong, C., Li, D., Li, X., Zhang, D., Xing, D., Zhao, L., Yuan, X. & Zhang, X. Spontaneous reduction-
induced degradation of viologen compounds in water microdroplets and its inhibition by host-guest
complexation.J. Am. Chem. Soc. 144, 3510-3516 (2022).

2. Zhao, L., Song, X., Gong, C., Zhang, D., Wang, R., Zare, R. N. & Zhang, X. Sprayed water microdroplets
containing dissolved pyridine spontaneously generate the unstable pyridyl radical anion. Proc. Natl. Acad.
SciiU. S. 4. 199, €2200991119 (2022).
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RIS (MSMS) B F BT e M T AR o> T A 257 ) 5 2 A% O BOR o 7 A B B
T 32 BRI I AR (R 2 S T S e SR> TR (HCD/CID), ¥ 3hREF A W RE IR 500 1
IR PR P AV RHERE A 3 . TR TRE R R R ACRAR, AR AU 3°kDa LR
LIRS, WESREFEE 10 ms LRSI [R50k 072 IRAERE, BR 7 a4
MEAEH . Ak, FATHHANCERSNE BB BOGCRR 2R B st BOOUE, K Tk mRe s
HNBOEE IR B - R BT (UVPD-MS/MS) F 5 A 6k 2 A A bR 10 28 B AR BB (48 A O 0
fRo FEH T R T s A B R 7 2R R AT Ak 2 B T RN L AOU e 2 45 A6 R T R o 2
PR A8 LR, SEB T WA B (R R A AL RN Bh &S 45 W B B R AL . T R T
[1-6].

B EE T & 50-150 nm TR SR SNEO AR 25 25 B S BLAE M) K o 1 HR BRI 45
Mrs BT AR R R ik D 9 SR AR TR B A A MR PR 25 T #7 R, 5 HCD A L g 28
RBFERT 10 MER, WA ETREE 2.4 5. 5N T B85S SO i e 5
PR ANEE R 3 VA AL i S L 51 R 2 1 S S5 MR A 207 4071, D B AR 2 1 SV i S5 A Fe it
T EEHAR TSI REOR S . i B R R L A MR B R P R R TR B - B
SR F 0 B R S SR TG AR 254, R 1 R R I DT 1 X R 45 T I P A AR PR, RS B AT
T B R BEIR A T 1 S Bz AR CD28- 1l PKC 0 (R4 THLE, i€ 1 %0 iR Bl AL s
Lys49. His63. Arg68, NJiE e if iy M ai Al 70 7B AR I & B T H PR it 18 R %

P T 193 nm ki 5 AMBOG U K I 0 B - I 5 A R P AR B R SRR R B, B T R
Ji 10 ns JEAD G A AL (PPOP) BN E RIE AR IS, SCHL T 8 MDA BB RR AL s A A 28
RNV T B b o R IS R I B A A SR N5 OO 25 M RAH FLAE 3 DA OG, 48 H T
5 S P AU S I P 23 W~ 5 R B 8T 73 (LRP), R VAR o 25 1 5 A2 470 (1) Bh 2 485 W AL T A L
VER AT B R s SRR T B T -4 oK R S THI A T AR FRS 40 25 70 00 T8 23 Aok 7256 e
T B EE SARS-CoV-2 S1 FI N ACE2 ZAK )7 454 Ft1i RBD Lys386-Lys462. &t 1 F| A i
WAL AT Lysd17. Lysdd4 [ b1 5@ B35 /N 75 S1-ACE2 4561 T HFERE, A B T4 m
2y AR

ZH R

1.7 Liu, S. Yang, L. Zhou, M. He, F. Wang, Nature Protocols, 2023, in press.

2.L!Zhou, Z. Liu, Y. Guo, S. Liu, H. Zhao, S. Zhao, C. Xiao, S. Feng, X. Yang, F. Wang, J. Am. Chem. Soc.
2023, 145, 1285-1291.

3. P. Luo, Z. Liu, T. Zhang, X. Wang, J. Liu, Y. Liu, X. Zhou, Y. Chen, W. Dong, C. Xiao, Y. Jin, X. Yang, F.
Wang, Anal. Chem. 2022, 94, 1135-1142.

4. X. Chen, S. Ji, Z. Liu, X. Yuan, C. Xu, R. Qi, A. He, H. Zhao, H. Song, C. Xiao, W. Gao, P. Chen, R. Luo,
P. Li, F. Wang, X. Yang, R. Tian, Cell Chem. Biol. 2022, 29, 1024-1036.

5.Z. Liu, W. Zhang, B. Sun, Y. Ma, M. He, Y. Pan, F. Wang, Chem. Sci. 2021, 12, 1451-1457.

6. Z. Liu, X. Chen, S. Yang, R. Tian, F. Wang, Curr. Opin. Chem. Biol. 2023, in press.
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TR IS KA B W) R 25 e M 280E 0 B S SRR = . AL SR Tk 50 FH 9 e 4 B A St =2,
Kb, 410081

3RS &2 A E-mail: Han.Zuilhof@wur.nl; dr-chenpo@vip.sina.com; mingma@hunnu.edu.cn

KM %5 1% (Paper spray-mass spectrometry, PS-MS) & —FlE AT L. s, R A ) s U5
% (Ambient mass spectrometry, AMS) JF73EM . T A] DAE— Tk = M40 B SE e it M BLAE ek, &
YN, ORI R T 2 AU ) B S AT R, B AR Y 2R O AR A |
WA, FEC T BRI R I AN R, R AR R R B R R B . I, 7E T
DR PRI R RIS, T AR T 5T wl e I R RS (AR 7S AR, B B R X

AT &8 B4 T8 5 PS-MS 773, X B M RE i T SO AR R . AT AR
FMFATSE, SIANFRENERNE&EE T, BREREE T RSB maIEs y, BdREERE
T 5 EHFR o A0 iR e P o3 1 e S SR E,  SREETH BT A U 1) R BB & BB TS5 E ST
R R R, SRIEACEE PN T4, IMSEm i i REE . BN AaHE: (1D wEEE
MRARMGE 55 0 1 Sk B T HERAL G () B BB IR AR 25 0 i s o A i B R AL A s (3D
BB TSR ARIE 25 0T it PR S 0 KRR R &5 (4) RS TSR ARE 52 o 1 i 7 A 1ol i Tk AEL Ak
%o DLERFANG, TRRiEid &8 e 1 okEm Hbra i amm RiRfE, 023 I 140, #Rsk
TR EFR AT s . R B TS T 4R ERTIR, BT LGRS A E I N
O] PS-MS J57%, FABEEAs S B e Re . S BEAI R BUE, St —ASE T LR R, &S
FFEM AT, AT R B S A AT

REEW: BT, ARWIESUE. SmET, ARSI, m R

[Target+Met]*
Targef solution  formation
. Ji
R
Metal sab-impregnated MS indet
paper
Utrasonication for Il. SIPS-MS analysis lT""iHl‘MEfl'
50 min _100
Blank paper L] §su [Targat+Mel]*
s £ 60 *rrargem.neﬂ-
I € 40 Hrrnmmweﬂ'
matal = -
= alt = 20 [Target+Met]
et sl 5L XK
200 250 300 350
I. Preparation of metal salt- il Ideptificatian‘and
impregnated paper Semi-quantitation

Scheme 1. Schematic depiction of salt-impregnated paper spray (SIPS) mass spectrometry for the target
compounds.
EEPUN
1. R. G .Cooks, Z. Ouyang. et. al. Science 2006, 311, 1566-1570.

2. T. H. Kuo, E. P. Dutkiewicz et. al. Anal. Chem. 2020, 92, 2353-2363.
3. H. Wang, J. Liu. et. al. Angew. Chem., Int. Ed. 2010, 49, 877-880.

I R 2 R BRI ST H B (THZS: 22276050, 22276049), 4 B !
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DN
B K2f S 5 RAIREM 7T T 510632

HIHEE R A E-mail: bin.hu@jnu.edu.cn

NIRRT KR 5 N R R B S PR B B A OG5, oo AU A B & 20
NG S AR . NRARIB S R AT B AR AEB] . B, AT Jvdefit T T
Bro DI, HEHET A NS W00 BE AR N AR B AT BB RS U AR 2 AR A T v A
R REE . R hir . AME SRR TR . SRTT, ST 5 AR T N AR A o 1 1) 4
S50 BA BRI, tesh, mF AR IR 2%, W Al e AR S 28R R & H bR 2>
P BBkt . FERTII AR, JATARE 1T AR5 W J0 G A B B i % 20 #r J5
%, KRR T A RS [1-6].

FEATAES, KB as NRRS b IR Hr KT8 G BURE 28 753, R N
TR AR S 25 RO BB 70 b s R AR MR A 5 29 e B A B 7 5 2 s
ARG M RN T BRI A IR B D B R BT 5,3 W AR A AR £ S Ao
wBESIE YT, DN SACH NS T % . SN R R . SREW], AR
TS PRI TE QRN 5 TG 7 A kA B O SE A T B TN R 5 A B T AR e

KB G AT NARERG ARG RO SR A

ax
><{.
&

B Hu. TrAC-Trend. Anal. Chem., 2022, 151, 116600.

B. Hu, G Ouyang, TrAC-Trend. Anal. Chem., 2021, 143, 116368.

SH Cai, D Di, ZC Yuan, W Chen, B Hu. Anal. Chem. 2021, 93, 13743-13748.

ZC Yuan, W Li, L. Wu, D Huang, M Wu, B Hu, 4nal. Chem., 2020, 92, 11543-11547.
YN Yao, D Di, ZC Yuan, L-Wu, B Hu, Anal. Chem., 2020, 92, 6207-6212.

PK So, BC Yang, W.Li, Wu. L, B Hu, Anal. Chem., 2019, 91, 9430-9434.
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S T T AR 2 SR ) T B TR B B TR R S AR R TR v o R LA ) 3o D R G 1 R R A
7RISR SIS g5 L . TR R ST T I B R R A2, V) BB TR U (R
M, AREEYI T EWiR, nTCR O A m 8L, BN, WPk, Of RDHB.
DANMICHCAZE /N1 25 )5 T-MALDI-MS 7 #r () 450E . {8 4 K I8 5 A B T FR{EMALDI S 5t
THASCEERE L, EETR 2.

AR R S 5805 (SLGO) AFIAZENT, g FLthl A sl Aty 5] A oA TR 5T o 5
IEWIE, TR BS . MALDI-MSSEEH, AW dh 535 V) ELRSCT i b, AT DL R
PHOMA P HERS  SEEE SN, i, A SLGOM M SIS ATLARTE H RZ A, HATLL
FERFUCSEIOIN FARAE M . oA IRAE T . AR ORIE R SO0 DILRERIfL LR IR . e Jmfs
SLGOTREE 5T I T A UM ZHAURAR 457 K B ZA N BB AR AT — 25/ N1 17> (1 20 A o

ORI AT S8R N B PR 25 )5 B T MALDI-MS 3 A A8 1) 77 . MALDI-MSSEEGHIE S
ECE I A F )2 S8 R I BRAR AR, R AT TRAE. B T REAVNRALS Y A &R
FE TR T BOBRER & CAT A S SIS S BN RS b R . TEIE E A5 AE R A AT N
HIATRE . RERERN 28 =R T I B R AL S EN IR DR, 15 305 I AL D) A A Rt 0 5 P Y
PEELT, TE2.5-25 mg/git [ Y I E = FhRe S i i i 5 ik 5 1A B I 26 A5G FIMALDI-MS
FAG AT K H BN A

RO, FATEHE— B T I ORI & 57 [\ MALDI-MS 7 AT AR R 75 7

B ExBEREIEEES (31671928)

SE R R

7. K.J. Grove; S: L. Frappier, R. M. Caprioli. J. Am. Soc. Mass Spectrom., 2011, 22(1), 192-195.

8. J.Yang,R. M: Caprioli, Anal. Chem., 2013, 85(5), 2907-2912.

9. Y. Xu, Y. Deng, R. Ye, C. Gong, Z. Liu, Y. Zhao, Y. Lu, J. Liu, X. Xu*, Intern. J. Mass Spectrom., 2021,
464:116573
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F2F, A, il
ZRABITE R A 2 Bt
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WEIES: BT ARAmR B, w RIS T2 2%, CE-MSERIEAW), 25,
Bt PR AR AU AR i 0 AT AN R I PR e L o X T R R AR BR KA i 24T . ECE-
MS 73 H1 Z BiT 38 5 5 AT A HURN & SR A A A AL BEA 4T, 390 1 BB A 2D PR, BT 202k
o RIEW ML 5 CE-MSITE IR N EOR,  SEIURE S TIAL PR k7> B Al v RN T — 14, 2
2RI 73 125 73T U — AN 8 SR T T

FAIRA =42 5L)/Z (3D porous layer, 3D-PL) F1gK4: (Gold Nano particles, AuNPs) L[]
BB N BE, B A B MEE (OT-column) , A3 R L bR AR W E N, 327
TEEM SR EEH . FEMEITOT-columnZEBUR & &5, £ [F— MR BYIE P LBl 2 CE
IYE, BN E R Rk I T tip S A E NESIHIUR, ML S TEH IR ESI-MS/IMS [ 7E 28 18
B (ELD o FIHZIER AR, BATHFHEER GR350 T 3D-PL/AUNPsIL [FHE1fi 1) &
U N EE, HiE T RO BT R A, 4565 CE-MSI I ITEL /i, Tome v & LR AT 2 44
MIRTAEAGIE AR, BRI 15X S JH R T 1A X6 WA SIS e 8 o R v R ORI, LA il R (174
B L ERCER AT 10 B AR, 4P B EEAE1.51-10.03E D+ KFRAK €0.02 - 0.09
ng/L) SFFER[1]: 5 T1%3D-PL/AUNPSIEIHEZNE, FoA M AL TGRSR & MZE I, B4
L CE-MSSEIELARER, X (i H BB R AR M EAT T Al d i — RaERE BV ] 58 A 30 43 A
SRR A D, AREEIRE . CEZBEAMSEI, MR AR S 188k [2]. A1
(RIE FEE AL T — i PR SO i AL B 5 CE-MSA I I PEZRBR BRI AEAR 2 SIS0 5 B 2L (I8 1
IEFH o

PLOT PLOT@Au PLOT@Au@CD

15 pairs ! \
Underivatized AAs y |
B W —— ]
r‘{““m‘m\* 7[-,,%* — /

0 i
Sad Taoas ey

FEIIES ————
& 1 3D-PL/AuNPs 1&1fiff] OT-column 5 CE-MS [17E4; I

EEPEIN

1. A. Wang, K. Liu, M. Tian* and Li Yang*, Anal. Chem. 2022, 94, 9252 (Cover paper)
2.A. Wang , J. Liu, J. Yang , Li Yang*, Anal. Chim. Acta 2023, 1239, 340750
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SR R — R E B SRS . PR OEY, RIBRERYh S B AR
a5 IREUSIE BRI R4k 248 SUE BT VPA A e A e A 5 1 BF 0 S0 B UL A R T BRATL
H AR BRI TS YRR LA B R S (R H R0 T R T AR R R R T
Qb B 5 R BRI R A A LR AY s ) A BRI » RN 0T, SR e e s A,
EACF B HTRERT K, 17 HoK 5 0N R 23 B 45 5 2 18] I P A1

NIk, AR R T OB R S A AN, SR HoO. HIEE. EDTA-2Na SEAEHUIXT
SRR T B KR A WL RTEHLAL Sy« RRVE MR HLAL 7y« eV 42 8 41 40 i3k AT FE 2RI 32
B 6T Al AL AR IR SR 2 5y, 40 SR A 22 SR A AT AL S R TR A T IR . 4R BUS 4
ORI Y, Sy A S AN AR S RN, ARG TR AL R AN TR, 42 BIFE IE = R 6 s R
AT E T, e R WG TSR E 0 7T R b (B D). sSEiess RER, RAZA,
B M AT SRAF AU L 2 (iR KSR E 7, BT IRy (WfEiR. £
WH D Mem g By CGIERREE . & EME) . ARy (& B HpD . nREA
gy (Eh & EENY) SRR G, RYEIXEePHTEE R, AT PP T R U 4 1 i S S AN
Wi fad. thoh, WMIEEMME FRESR, TREAFERY RSN A FER, XxT
HIF 057 SR 420 16 T RO LB AN 0 2 5 e s LA o B S

a) Electrochemical b) On onf
workstation Soluble  Organic  Insoluble Oxidable Reducible
T T [ MS-P H |
. ' Py Channel 3
Ag/AgCl Pt Pt N0, — [ MSN &y 3
HO e A3 { 1,0 L)
Six-way valve ‘ F "\:;’l'::"'“r“ N; \I.\'-I’: Methanol Il
: t Channel [ CHOWMOEDTA b T L
. Channel 1 —_—
Peristaltic Conducting ' = - fie——
pump Sample film r
MS-N, Ch: el 2
v IS( annel 2| | LT $-
1,0 CH,OH EDTA-2Na Electrolytic cell R _LI’-_'( Channel3 [ Agn = L
Chunsets N ; - Tim,
"‘ e t 4 t t 4 ts

1 () SRIBEERER, (b) SLIREE
FCHEA]: RV L YR B A HLUBRE T e i A
AW EFR ARBIEIEETH (No. 21727812, 21705016, 21864001) % .

EE PN

1. X. Meng, Y. Zhang, K. Q. Yang, Y. K. Yang, X. L. Zhou, Potential Harmful Effects of PM2.5 on
Occurrence and Progression of Acute Coronary Syndrome: Epidemiology, Mechanisms, and Prevention
Measures. Int. J. Environ. Res. Public Health, 2016, 13, 748.

2. S.J. Dutton, S. Vedal, R. Piedrahita, J. B. Milford, S. L. Miller, M. P. Hannigan, Source Apportionment
Using Positive Matrix Factorization on Daily Measurements of Inorganic and Organic Speciated PM(2.5),
Atmos. Environ., 2010, 44, 2731-2741.
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3. X.F.Wu,T.V. Vu, Z. B. Shi, R. M. Harrison, D. Liu, K. Cen, Characterization and source apportionment
of carbonaceous PM2.5 particles in China - A review, Atmos. Environ., 2018, 189, 187-212.

4. J. Q. Xu, F. L. Li, T. G. Zhu, D. B. Wu, K. Chingin, H. W. Chen. High throughput online sequential
extraction of natural rare earth elements and determination by mass spectrometry. SCI. CHINA Chem.,
2021, 64, 642-649.

120


https://engine.scichina.com/publisher/scp/journal/SCC?slug=abstracts&journalBaseId=a919700408034f2cb256bfa18985e541

B S kiR

AMEREHIRBGERE R AR R H AR HTHE USRI R B
HE", ik, ARE, EKE

[ RF A B A IR R A 7T e (B S B B AR U, R SR 228 s st =, 2
B AR &L 350 5, 230031

*Email: xzou@cmpt.ac.cn

NG R AT LS PR RIS U AR Ah, OV 2 B T i A S W g, 6
FHemBEETR, (L E R AR A EEE . AR AN F PO T F# 5 SRR (PTR-
MS) BRI R S FLAE f BEATUI I B W, WIAD ST T 203 22 Ao 36 IE P e RR Jds i 2 12 W A
A,

il i B . DA SR AN A RSB, TR0 (220 B #vsQ0fERE N ) N ST H1 5l
REAY, PR RN B 2R 00 3 N 82.8%4161.3%, FIFZAEAY, BRAIF 02 (27 £ vs88 it
N N B F BB R RN BB P R 551 N 77.8%H173.9%, B AIE A 0x3 (20l £ Frvs111{d FE A D
P 75 0 L Pk R0 L [ P 2240 501 )990.9%H164.4% ;B R IF 12 ks, DL B v 7R B 9 A W s
HY), fEF01 (9753 vsO7TMEBEND RS AR, T RH PR ERFN B B 2R 733 D9 70.1% A1
89.7%, FIFZALAYESIEF 02 (533 vsS3 @R N D PN & TR 3 I BH 14 26 A0 BB 14 26 43 71l 488.7%
F196.2%, IRUEH 03 (528 F vsS2f RN D P E IR 1 FH VE 2 R0 BB 126 7373l 81 76.9%41190.4%

AHIFFE 7R T PTR-MSHRIE T 1 4 AR TE A= PP ATk 1) B B2 8 FH AT, N2 P (1 i 2 12
AL T — PR R

Fig. 1 Proton transfer reaction mass spectrometer
KW B W AMEERY: PTR-MS

S ER

[1] Zou, X.; Lu, Y.; Xia, L.; Zhang Y.T.; Li, A.Y.; Wang, H.M.; Huang, C.Q.; Shen, C.Y.; Chu, Y.N. Anal.
Chem. 2018, 90: 2210-2215.

[2] Xu, W.; Zou, X.; Ding, HW.; Ding, Y.T.; Zhang, J.; Liu, W.T.; Gong, T.T.; Nie, Z.C.; Yang, M.; Zhou,
Q.; Liu, Z.; Ge, D.L.; Zhang, Q.L.; Huang, C.Q.; Shen, C.Y.; Chu, Y.N. Talanta. 2023, 256: 124256.
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REREE B M A4 & B IB-FUERAR A THERH DNA 155
r

PRIk, piRYE, Brbd, ], EHEAR
[ B B AR AP L O R AL S A SR P [ 5 e %, bR, 100080

JEIREE R AN E-mail: jfyin@rcees.ac.cn

IS5 8395 Y (0K R 55 1T RS i 5 5 TR L DNAR 5 A0 S 3 (R0 BR e WA AR B4, e A A fgt e
FA AR R B o SR G- B BOAAS IPA 5275 Qi 5 IODNASRAT I, 38 75 K DNARE i 52 4 i
T IR EUZ T . 2 VR RDNAZ B UIHORFER K HLREHIERREEAL T, e g M3
SIAE I DNARE M S AR A7 2 5 I AL B A BB gt AT HE LA HE T ARSI o

Bt o 4 0 R ZEL 2R P 3 R 4IDNA (10°~10%Da) HLidifig 1 75 5K, At 7t BIIT & T 2 Fhe 5%
D] ZH DNAPIE 7] 21 B AZ% FF 1R e S Il S B4, i & Y DNase I- SVP- ALPase (DNaseSAC) .
Ak Benzonase-SVP-ALPase (BenzoSAC) . T4 SN-SVP-CIP. 442K (SNSC-MNPs) F1H 2k X SNSC-
TipZ g I i 2325081, HrFDNaseSAC. BenzoSACHISNSC-TipZ il s N 2% #15 HL A7 22 FL45 H RN S 1
BUBIERE, @RS 3R FHEZR 5507 2R SRR T 40 H A 2 23X DNAKE i BLETE Nl s v 2%
PR B o BE T SNSC-MNPsER 2 37 28 U 7] 7E DNARE S VA TR 2 b3 AE, POEEFIDNA, JiE i f
P [ENSCH ARAE DNARG 1774 5 T 5N 248 73 85 o R [R5 784 22 B IR B N 245 RE 6 75 10-30 min P K- 5E 4]
I DNABFHE N ALY, A 4ERR i (BRI RCR (> 99%) o FHXHE Sy Uit U144 22 T 75 g L)1 1) 8-
24/, FTRIF ] 1D [ 5 A B S 0L 2% S e TN R [RI 4A DNAT B DR FE FI B V) 350% . 7ok, &
DNaseSAC. BenzoSAC. SNSC-TipFISNSC-MNPsZ i sz )7 2% AbHE 5 AR B A it G 7 i AR PE By
FRPERREE S BB HRAE, T EHBE ANHPLC-MSHEAT IE# A% AR 7=V e vk e b o K 9 g
RS TS RARME G, KR 7B L FE AL IR LR B 17]-HPLC-MS/MS (1) DNAE s 8 7772 o
FIRFFRIIF 7, W T EERE T SRS Th F0Fentonfh & (Fe*H,02) i 5/ lRDNA
(ct-DNA) SEAMIGZERE, WHFE T s ACHEEE (HBQs) B M /KR, X3 (BPs) ¥t
Ry Ju DA S N TR (CnghkdR) 7 SDNABULIT . WAL G5 S L FH ML 45

R R 2 BT 5 e il 5 I - € 0% - o 9 7 A7 45 Xt AR O it DN 5 AN L B AR AR 1 45 A
Yok S THER . RIER S S S B, b ids (ZiW). SAE5 Ry S1ERDNA
WU %E, BREKEEAERINE ST SR L A I IRAR T B

AW FRIRE R [ RRFFIL ST H (21974148, 22174156, 22021003) ¥ B,

EEPEIN

1. J. Yin, T. Xu, N. Zhang, H. Wang, Anal. Chem., 2016, 88, 7730-7737.
2.J.Yin, S. Chen, N. Zhang, H. Wang, ACS Appl. Mater. Interfaces, 2018, 10, 21883-21889.
3. T. Fang, C. Tang, J. Yin, H. Wang. J. Chromatogr. A, 2022, 1676, 463279.
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F=E0 e PEkiRE

SRR BN AR L SN

BB , BREERE N, TUK T, AR T

2. BHHRY¥; 2. WHREITKY
JBIREE R N E-mail: yubingqgdu@163.com; hailincong@163.com
2L EIEfEE A AR AR, IR, RRUsET FRAAfEESRERIER. 1K
JTRCR G iR SRR YT AU, D B 2 W g Be i B g A, 32 = IevRg S0 A 3K 2590
WEE, MR NIGIT AR R BRE Z R, I i AR ZE BN NI TT I B s 7,
FH B R ZE M R ELFE S AR ZEFI RS R 26 7], MZERER T BRARMOLE . A5 R%E. NAEsm
B, OO EENREME. AR EEERERT 2t 5a e, BRI TRERE, W
Hil B A TRAL . FZG I RE IR B 41T B — AN HGRT], AR SCHER] T — PRI 210 48 (K
D, M HEA RIFAEYMEEME. T, 82 ZEmeR, EREINERER, nlEdTmE 259 Bk ik
SRR, TEMOR AL SRR, MR IERAEST A (B 2), mIARA S SR 3 244 ZE TRl B 5 42
5 R BRI R

K 2. F s ik 28 R0R

SELHR: [1]].-L. Raoul, et al. Cancer Treatment Reviews 72 (2019) 28-36.
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ZEEYIREY microRNA WEIESESTG
LAk
I

E-mail: chmsw@just.edu.cn

MiRNA [ 57 5 KI5 5 2 Pl 003 U A 0, T AR A B0 s I AR AR £ o AT
— R AT A 5 ) LA miIRNAAAE, B — P @ miRNA K 5 RIA T Re 52 MR A 5. A 7 E R
HEHLFEAT B 2, AR A 2 M miRNASL AR 0B, 2 8 B el o 4 5 B AR T IS AT
Wik PR, B AN T 4E R ——RI P 3k =45 S, WA B4 I R A
M % & HAFmiRNA.

TAVET A A F e K R PRET (1) DURE 4Ry 72 B (DSN) B B ARG I8 HR, FR T —HMaE
R H AT E i HPLC-5% Y6 R B A6 = Ff H ARmiRNA I M 5. FEiZ3E Ty JER DSNA S 1 45
Gy TR T HAFmiRNARIE 5. )5, KRE M) HAFmiRNARAL K & VI EI KA A R
DNA#RER, FEHPLCKH B A R LE K B 4 DN AGRE HEAT 20 BRI /05 i 1, AT S B e R A ]
B I =FhmiRNA, HEBME RIF. Hefa, %0775 T RIS S 5508 B S R & AR 9
miRNA-122. 155F1miRNA-21.

R TIER S B AT RO ERAR, (HIBTE RS R T REER, SRR AR, REER A
ATREHE NN, SEMRE A ARk, Rk, AT B BT BT AR R B k(s
SHAERMN I IE. EZ%A, B R A R 1 G-DU R R REREE, PR T —
MNTCARZE “—8E” BRI DSNAFHIEIAY 1S 5mg, /2= H ARmiRNAs ] DU & ok &
FIG-UEE AL IRER, EHPLC-9806°F & o IRIS AT H FLIRE 1) = PR E4/miRNA

ZRIEMBIH T (D @G5 BRGSO, Ak THPLCAH 7> B miRNA TP ;
(2) R HEREARY AR, 2B 7 HEHPLCH G & L R BUG MImiRNA, JE7T & 57 (05T 1% B
A4 (3) EHRYEEITHREL T ZEAYFREYImIRNARR . SRS, 2280775508 1 E BRIk
AT AR N LA A i 22 R i RINA R [R] I i R BRI, 78 S iE S5 R 2 W U B — e 1
N 7

FBEIA: MicroRNA; Uil (il s 2 =il AEVibsEh

RN

17°Song, C.; Liu, C.; Chen, J.; Ma, Z.; Tang, S.*; Pan, R.; Suo, X.; Yan, Z.; Lee, H.K.; Shen, W.* Anal.
Chem. 2023, 95: 4113.

2.T.Qi, C. Song, J. He, W. Shen*, D. Kong, H. Shi, L.Tan, R. Pan, S. Tang*, H. K. Lee*, Anal. Chem. 2020,
92: 5033.
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B=H ek

ERANER (MOFs) #HH K E R E YRS
FHIN A

B>, X, HHE, KFEjn, TR
JEH TR R A H AR B, dE5L, 100081

E-mail: qixiaoyue@bit.edu.cn

EIEAIELE (MOFs) —MIHL-ANZREL, B ICHL4: & O A AL A 38 o B S8 i)
— R A JE S X 4 R RS 2 LA R . MOFs B @ m i bR AR . RARMIFLIE . AT i 30 b
UL G T E R P T2 B T 38 &8 RRG R 24k SiE 2. AR5
FUIE X MOFs FLAR AT ' LKA UGB Im SRR 2, SCILThRE4k MOFs [ tH ATl &, @it &k
FHEAER, SEIUNT 25955 7 FEEAS AE AR S 2 B o0 A 3 @i B ST E A, S0 i Re 40 A 1
RSN BRI 3R 4o DR, ThREAL MOFs 7543 B AL RIS R I T B KRN F AT 5. B MOFs B K
Ah, UK 3D MOFs AR S /: R T ke . AR A 2 Th e Rr b4 32 060, Il R A
JR A AR 3D T ENEE R AT SEEE MOFs B R AZR AR H) 26 00 Tt R H T 251k 0, f&
R TSRS, B E E 425K MOFs il %% A4 MOF's fter a] S B 8] 5 i 2590 /8 b A= W ks B0 ) B
I R 00 R 2 4 )

KEIE: SR ANELE. E. EVREY. B ALK
AR ZIE TR EEAA L2 H (No.BYESS2023417) Fldb gt 3 T kST E AT # A G 5hit
RITHH (1870011182123) %M.

Z53CHR:

1. X. Qi*, Q. Chen, Z. Chang, Y. Deng, Breaking pore size limit of metal-organic frameworks: bio-etched
ZIF-8 for lactase immobilization‘and'delivery in vivo, Nano Res., 2022, doi: 10.1007/s12274-022-4082-3.
2. X. Qi, Z. Chang*, G. Fu;y T..Chen, Modification of Metal-Organic Framework Composites as Trackable
Carriers with Fluorescent-and Magnetic Properties. Nanotechnology, 2021, 32, 105101.

3.Z. Chang, L. Zeng, C. Sun, P. Zhao, J. Wang, L. Zhang, Y. Zhu*, X. Qi*, Adsorptive recovery of precious
metals from aqueous solution using nanomaterials - A critical review, Coord. Chem. Rev., 2021, 445, 214072.
4. X. Qi, Z..Chang, D. Zhang, K. J. Binder, S. Shen, Y. Y. S. Huang, Y. Bai, A. E. H. Wheatley*, H. Liu*.
Harnessing  Surface-Functionalized Metal-Organic Frameworks for Selective Tumor Cell Capture, Chem.
Mater., 2017, 29, 8052-8056.

517X Qi*, K. Liu, Z. Chang*, Beyond Powders: Monoliths on the Basis of Metal-organic Frameworks
(MOFs), Chem. Eng. J., 2022, 441, 135953.

6. W. Chen, J. Wainer, S. Ryoo, X. Qi, R. Chang, J. Li, S. H. Lee, S. Min; A. Wentworth, J. E. Collins, S.
Tamang, K. Ishida, A. Hayward, R. Langer, Giovanni Traverso*, Dynamic omnidirectional adhesive
microneedle system for oral macromolecular drug delivery. Sci. Adv., 2022, 8(1), eabk1792.

7. X. Qi* K. Liu, X. Lu, Y. Deng, Z. Chang. L. Metal-organic frameworks-based microtrapper for real-time
monitoring of targeted analyte and mechanism study. 7alanta, 2023, 253, 123921.
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B S kiR

ERANEEMBESYEAERRIES B RS IR

BGHE L, HKE, B2k, A b
CLUVGFIBERLR 2252, ¥, 6460005 2. FPCRZZ5% 08, K, 401331)

*EHECRN: H2Z2T znxia@cqu.edu.cn; JHIE fuqifeng1990@163.com
KEER: SRANEL, BHEM, BMERGR, BE bR

AR, SEANEZ (MOFs) wEME mtEReEE (CEC) 43 & [l e FHi M A ESZ 2]
oM, SR, B ATC I K MOFs HL a3 [ g MR Z AR A AL (FLE<2nm)s BRI 7%
A4y #£ MOFs ‘B 28 NS R PR S BRI 5T, AL CEC 43 351t Rt 52 B PR, A DA 2 B2 24K i
BT BT R SR BhAh, AT MOFs H (i [F] e AH 1A G 78 2 B0 0UCR (T MR A B 1A RS
SIEPEREIRAE, RADRU LAY R 25 N T Fy . BRI, BT R BT R
PRV ANAE T 1 RE BT 8 MOFs WLl 73 B9/ T, 40 e AR A e 25 S5 sl (1) V2 R

FET b, AT B EISE MOFs B S5 B A U R S B R IR BERL 7 [l T J 1 — &
FIEFE: (1) B UK EAT L R AR MRS DL SR AT 2240 ELAE FH 135 = /¥l MOFs (mesoMOF-1) 5]
N B R Sy B AT, O FLAE S Y [ e A A CEC - b, AT HKUST-1 REH:,
mesoMOF-1 IRZEHMT B B R0R LA RIAR B BE R, (2 FIREMER S T HHE
%% 1 UiO-66-NHa 1 J2 HL (35 [ 78 AH, A4 A MG e B AR a1 [ 2 40 B s B 2% (IMERD
WCH CE 7E4M A i, 3R 17 MOFs HLE S 7) B 75 A1) 3 b AU iR S 98 775 (3) R AT
P FAN BB V2B AL - L 2 R FLEE FI ) HP-Ui0-66-NH, [ 5 7 B 408 AE N BE, FF0 AT iy [ &
BARMEHYE | HP-UiO-66-NH,-IMER-CE fE £/ 41 7715 . 1545 T HP-UiO-66-NH, 12 L4514
K RAFAE B RE, B EGE RE KB o prYEREAH L T UiO-66-NHo-IMER k45 [ &2 #3271
(4) T Rz 36 4 R HRAE BANE W BEJRA AR K B 2 e fL45 /1 HPU-3 12, il HPU-3 HL
o [ 52 FHAN AT SEEUG AN [R5 RSP AT R = & CEC 43 B 43T » 38 B A A Lk HP-UiO-66-NH, 5
AT i e B oy AT 1 e o LA LA AL RE R GiE R T MOFs [ 5@ FHEE 145 H s (i R B 4T 2 1)
MINFERER, EHRERE T HAE IMER-CE B/ 450k 4 i) S A 18

EEPUN

1. J. Zhang, Z.I.. Chen*, Metal-organic frameworks as stationary phase for application in chromatographic separation, J.
Chromatogr. A, 2017, 1530, 1-18.

2. Y.Q./Gui; J. Zeng, Y.K. Huang*, L. Rao*, Q.F. Fu*, Homo-mesoporous Metal-Organic Framework for High-Performance
Electrochromatography Separation, Anal. Chem., 2022, 94(48): 16720-16727.

3. B.A. Ji, Z.N. Xia*, Q.F. Fu*, High-Efficiency and Versatile Approach To Fabricate Diverse Metal-Organic Framework
Coatings on a Support Surface as Stationary Phases for Electrochromatographic Separation, ACS Appl. Mater: Interfaces, 2021,
13, 41075-41083.

4. R. Liu, Y.Q. Gui, B.A. Ji, Z.N. Xia*, Q.F. Fu*, Metal-Organic Frameworks-Based Immobilized Enzyme Microreactors
Integrated with Capillary Electrochromatography for High-Efficiency Enzyme Assay, Anal. Chem., 2022, 94(17): 6540-6547.
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ETHFMBEGERESADRREEMER “BMHES" kR
EEEYAE S N A

LR, IR, XK, YR, F2m
IR = /A SRS S PR B | W N 4 e
HYME S T W B E M E RS, WAbE A DA A NS

A R E-mail: wangzq2017@hbu.edu.cn; yanhy@hbu.edu.cn

LGWRE U 5 AR PR S AR ELAE T FE 8 29 A (0 A s AT 2, T IR 40 v
5 2P RE VR A AR I AEE P A N 25 M58 AL S W) SO EER 25T T K 1 2 H AR 2
—o SR, T RARRBUIRIAL A S O B & B 22 R ROR, D] BT e 26 T8 R SRV 1) o AR
B W, KBS T SRR . SRR O B R SR 2 — FheiE = L Uy
%, RER BRIt HE” —FEWR IR RIR ) P RE R SR 2 R - B2 N T o 2 B
fil, MEREICJENG . ERE RN R IR/ N T IR e . (B AR AR IR T “B
K Rt P R oy B S 1R (BN I W B 510 oy KA VBN 03 o NG SR i BV S L e
AP BN ET7, ARG HRTHI BT A BRI H Ao 7 7208 —Fh bt 55 B
FARE AT RRAG THERL SRS, AHIE FOR RN DE il B SOR 5 70 T M BRI 46, M 7RIS
VEMIBREG B TIE NG, S T ORARIEIEMI I A IR

2R

1. Z. Wang, Y. Zhang, H. Yan; Food Funct., 2022, 13, 2545-2558.

2. 7. Wang, Y. N. Guillen Quispe, S. H. Hwang, et al., Ind. Crop. Prod., 2018, 122, 709-715.
3. L. F. Nothias, D. Petras, R. Schmid,et al., Nature Methods, 2020, 17, 905-908.
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AN AHBEREH P RIBSRINERS SR

MR, wATamt, W E B
1) MR R ZGR A Z 24, T4 M, 510006
2 W KREEZ AR, TR, 528406

E-mail: zyfxliao@gzucm.edu.cn

R AL TR PR AT LB B3, PR R R, Z9M BERILSS, KT
AEImRAE T B 22 e A . iR EY) . IR Wil TR REE 247
FET B I — R AT R XA NS RV R AR AL, Y RN Bo VA S 55
R, TTBEE A KN T 2504 35120 BARMTEON, &Rt N RIS R fE . Flitk, %
T o A LS R A N K, B A% T T e e SN 2 2R A )
P L LA L . 2050 XRD £ BOR X 4 (U APRIEEAT RALE . LA, it sy
THRAURZA R HARYI IR B HLE . RGEMIPCAL 1 [ A B RS FHWE B 70 P B A IS5 24
FERALIIARAT T, LI T 2544 h R e R AN 22 SR S MR IE SR TE ' 4R 5 70 8 - 455 HPLC-MS/MSS
M GC-MS/MS IS [ 3B, AZ . WS i 25p v A U B 2 2R AR I 7 i

Z53CHR:

1. Y.L. Chen, Z.C. Lu, G.K. Li; Y.L. Hu. p—Cyclodextrin porous polymers with three—dimensional chiral
channels for separation of polar racemates. J. Chromatogr. A 2020, 1620, 461341.

2. Y.L. Chen, Z.C. Lu,<S.M.-Huang, Y.L. Hu, G.K. Li, Q.S. Zhong. Simultaneous enrichment of bisphenols
and polyfluoroalkyl substances by cyclodextrin-fluorinated covalent organic frameworks membrane in food
packaging samples. J. Chromatogr. A 2022, 1666, 462864.
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Email: Chenzl@whu.edu.cn

B PR TR b — A U Tk B G [ A T AL A A RS B
&

i
FERETFAELG 73 A (P A L EERE T o AR S AR A TR AL AR 120 7T 1] (R et e

gt EXBEREEIEE4E VIR (No. 82273808 & 82073808).
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AR RASURESTFAERNRA
EE, ZEE, BB, s, X, miEEE Y, ket 'k
1 [ BE 2R B &AL WM B 7 Fe. 25 W0 5 P
2 AR e BHEAEIRA A
JEIRIEE R AN E-mail: zhjl@imm.ac.cn

L %%)Wﬁixmﬂ%ﬁﬂfafﬁ?ﬂﬂik I PR AT 22 A 5 e A
%ﬁm?ﬁzﬂﬁ% (el T H A SR % HEA AL, DASEEILEL e AR o ) A TS AR AR . A
ﬁnﬁ?ﬁﬁﬂﬁﬁéinﬂﬁﬁi<WEUHRM$ﬁﬁii?*ﬁﬁ%éﬁ%ﬁ%ﬁﬁ“ﬁ
JRVAR R B SEL At 751 w2 s e 2 A 24 R PR 2 M i S o 308 o o 8 7 28 ) AR P 1 F 4 Bt %
REENLECERER, SCHLO M PO, FREENL T AL E 6000 ARSI AR AR IR R 2 o 125 M
SRS N2 P T2 AR RE SRR e, AEREANRE P B85 8 TR AR E B 12T 200 Fh R AR AL 25
ANFVRE 2 1B R AR 2% PR BRAFAE I B 22 5 . AT EORHZSEIS AL L, JT R T iR B K
1t Polymer Studio™, SEIUXFF it RAEKE K — S oM, PRAdSRAT il 73 AN S A A o (KDRS A E 35
B 73 3 245 Y s S AR SR AR R R R T

S5 3CHk:

1. Zhe Wang, Yanan Wang, Cai Tie, Jinlan Zhang. A fast strategy for profiling and identifying pharmaceutic
excipient polysorbates by ultra-high performance liquid chromatography coupled with high-resolution mass
spectrometry [J]. Journal of Chromatography A, 2020, 1609, 460450.
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ERA, AL, WD, SR, R
BRI T2

E-mail: wangbangjin711@163.com

M EYIHEZEM & (Covalent Organic Frameworks, COFs) & H A AL SR8 i Je e i3
B sk Z AR, B R Ae 0 RIS e P . th4h, COFs MERTHIA A FLIRF R, B AL
HFE WA AL, IR E A R S5 A ML oEh] COFs [FLIE R/, SIALIE RN AL
BN FLIEE RS AT . BRI A HIAEZEA KL (Tonic Covalent Organic Frameworks, ' iCOFs) J&
TR BT R RS A NUAESEA R, B S T 2B T REMAILMAINEZ RS, 75
BTER EaRlE. I, B, ARG VR 2 R R AR s BRI 7. Rl iCOFs 1
ghth BT IR, R B B A R A R 40 B I AR PRI ORGSR E i XCE A F P
ey, £ RS 77 R 7R 11 R .

AXFIH y-CD SRR A A T —F B 72 =4k COF, JEHIFBIR A LR PVC UK
JBE o P i) 2% £8) RS 20 A% SRR N 3 0 G XS AR AT IR ) A, s H B Lt i R P AT B
S S T8 T AR A 43 Far ) 2% A1 55 07 s AR R UR IR PR AR RS A 7, Sl L
I FH A A A St AR (8 JER A7 R A

SE R

[1]Geng KY,He T, LiuR Y, Tan K T, Li Z P, Tao’S S, Gong Y F, Jiang Q H and Jiang D L. Chem. Rev.,
2020, 120(16): 8814-8933.

[2] Qian H L, Yang C X, Yan X P. Nat. Commun’, 2016, 7: 12104.

[3]Yuan C,JiaWY,YuZ Y, LiY N, Zi My Yuan L M, Cui Y. J. Am. Chem. Soc., 2022, 144(2): 891-900.

[4] Yang H, Yang L X, Wang H J, XuZ A, Zhao Y M, Luo Y, Nasir N, Song Y M, Wu H, Pan F S, Jiang Z Y.
Nat. Commun., 2019, 10: 2101.

[5] Ying Y, Tong M M, Ning S.C; Ravi S K, Peh S B, Tan S C, Pennycook S J, Zhao D. J. Am. Chem. Soc.,
2020, 142: 4472-4480.

[6] Zhang Y Y, Duan JY, Ma D, LiPF,LiSW, Li HW, Zhou ] W, Ma X J, Feng X , Wang B. Angew. Chem.
Int. Ed. Engl., 2017, 56(51): 16313-16317.

[7] XuH S,Ding SY, An W K, Wu H, Wang W. J. Am. Chem. Soc., 2016, 138(36): 11489-11492.

[8] Shen J L, Zhang R N, Su Y L, Shi B B, You X D, Guo W X, Ma Y, Yuan J Q, Wang F, Jiang Z Y. J. Mater.
Chem. A,2019, 7: 18063-18071.
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5 FERIEHEAR  (Molecular imprinting, MIT) J& —F Bl St AERE R AEAR, |2 M %491
B[1]. HIESFENE (Class-selectivity) i fH H —ANELEZ AMERR 731 (Templates, TMD SR A4 55 EP
AN (Molecular imprinted polymers, MIP). X ffi MIP {7~ Hi % 24~ H b5 701 A B AT R 51 BE
[2,3]. X1, HATHEFE A SLIn A init £ TM. WHTE BRI BE R BAR 7> 708 = R 4i k45 5
AIesE. R, FRATRH 17— Fhid s e iR B 2 (I AR 70 1 1T S 32 e 2 T BE R SRake 4%
%, ZRIEFEME (Family-selectivity).

Bl 1 SRR T IR

w1 R, JATE SR 3B AR AR BT (GTD FBAE N2 R o il HEER, 753
BA GTL 73 T 5 IR PRI S M 2 8 RO M G RE . JF 51 AN RER 98 FE(We) A1 RST T2 (W) IZ P A
AR, XX B AE 2RSS AN G 15 5 5 AR DUE AT 22 S b AT A T o 3 4 o 9 J5E 46
FAEI AT 0 FOEFRER 7o SRR, 1557 B RIS SORANRE IR BE R 5 R P e Sh ik % g A
AREVER T™M, TMEAR R SR > M. R BN, ] A5 20U MIP. A LE R
AR MIP; XU MIP A CAE I U050 B A 1 GTL,  HAERRE — MBS R B B el
TR MIP IR 55 203 T PR MIP. X EEE5 R, A LRI 71, BB TS
MISSEPRPEA R AIRB TE L . R, A TARREMR RS I8, BRI FE 7 1 ENIE S 43
TR ERR T,

ZH R

1.Arabi, M.; Ostovan, A.; Li, J.; Wang, X.; Zhang, Z.; Choo, J.Chen, L. 4dv. Mater. 2021, 33.
2. Lu, W.; Liu, J.; Li, J.; Wang, X.; Lv, M.; Cui, R.Chen, L. Analyst 2019, 144, 1292-1302.
3.Chen, L.; Wang, X.; Lu, W.; Wu, X.Li, J. Chem. Soc. Rev. 2016, 45, 2137-2211
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B4 VRO, BRAERR T, Bk
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VF 22 24561 W9 AR P AN S ASK - T A 7 MR O P AR fA R s, (H
LR R R AH S Th U8 oy AE LIS R (1, 210 [FIIF, MRARF=Prh AR 24 T a4
BRI AR W) H 2 52 BUOGUE, 2 T Pl ok i S MR AR A1 71U B B 7 s R LA S AR 1k
ANEE /D BRI %% 52 F R [3] o Wi, ARSOR BRI AR 2 SRR UL F 45 5k A DhBE RIE R R X 48
TRV TE A Pl 2 R0 o b EL A IR o D DA SEL AR A Ak XL R i JEs 2 o 73 2 3 Pl AT
JE T B AR A S 5 SRR, T LA R B RT IR T 17 Pl A e~ 26 0 Il 3 A e R s £
TCso fEE R AL BHPERT IR o it — 2B AR FEH DRSSy s AR o~ 467 W 7 I AT IR s s oy A
JE LC-MS  (UF-LC/MS) FEARIHE 7532 H 4 170 5l 1 77 Bl A 0~ 2 W Y i ) R P B, X i
PERLLF (0 B3 HEAT A A BT 1) S BT 23 X B ik Ot — R R HAR IR, ASCERHET 1
T2DM K RS SEaa i /e, SRR m . o (RAIRALRA RAF R ROsE, AU Re R FF
A R SRR IILBE K, I 5825 5 T2DM K BRI 5. [RIIR,  T2DM oK BRI TC. TG LDL-C /K
PR, HDL-C AP R T e MEAh, X BT RN 733 RE 25 248 T2DM 5 g 4 T O Fer =A==
JE, &N fmiE FEE N TR (SCRAs) ZK-Fo BLE 5 RARH], X LEAEY) TRk 73 v] RE2 FERE R IR 3 20 1k
%53, A NIIRE R b B A AR B dhidt— DI K.

RHEW: BN BEAG: AEMDRANEIEUL; AR Ao

AT 2 E R BRIESEHES : 81903791 AL BRI S HEHES : 2019CFB254)%5: 00 H % B,

ZH R

1. H. Zhang, G.L. Chen., Y. Zhang, M. Yang, J.M. Chen, M.Q. Guo. Potential hypoglycemic, hypolipidemic,
and anti-inflammatory bioactive components in Nelumbo nucifera leaves explored by bioaffinity
ultrafiltration with multiple targets, Food Chemistry, 2022, 375, 131856.

2. G.L. Chen, Y.B. Xu, J.L. Wu, N Li, M.Q. Guo. Hypoglycemic and hypolipidemic effects of Moringa
oleifera leaves and their functional chemical constituents, Food Chemistry, 2020, 333, 127478

3. G Chen, BX Huang, M Guo*. Current advances in screening for bioactive components from medicinal
plants by affinity ultrafiltration mass spectrometry, Phytochemical Analysis, 2018, 29 (4), 375-386.
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PRMIFE 2, pafest 2, RRENLC, S8R 7, BR M, BRRLEE ¥, Oliver J Schmitz**
1 ALY R 2 M BE P RS0 =, WIRITTE R, 410081, Kb, HE
2. MBI R SAI R A s, WIRIINE RS, 410081, Kb, HE
3. HIEGRBEWITT S TR E R SEI =, WA SRR, 410008, Kvb, HIE.
4.  University of Duisburg-Essen, Applied Analytical Chemistry, 45141, Essen, Germany.
JHWHEL R A E-mail:  yingzhuangchen2020@hunnu.edu.cn; oliver.schmitz@uni-due.de

XA 4 YRR i 4L 1 OR B WL T AR S PR IR AR € 1 (NPLC) A S AR VBT €3
(RPLC) P 7 B, AR IR YA B I . R, —AEWAI A i BEAS IR T i)
e 7 A 2K L LG 1 e IR SR R MDA [1-4]0 O T AR R RIHE,  ASHEFU4R Y T —Flofr
R IEAIX AR 4 — 4B (il 2R 458, 12 AR Guilad i B8R A e A IE A € (TSAC-NPLC) MIME AL B 1
il (ACDM) 2R IIEE R, A3 200 0 R 1 IE M X SR A 4l il R Guh A 7 IR P 4t i FE AN e 2 1 1) e 1%
RGAEH YR IEAR 7 2 P ) P A 3R AOKANI (R E e/ A 2, DLSE I pe i s AR (19
k. R, O 7 oRsh il TR AR AR s IR AR T OR B e 0855 1 R A, R DR AR i R B AT
AR A I, R 5 — e DB IR DASE i IEAR G B I R B RE 0. E 20, JE RS AEREMRE 1 1 0
JS2FH A S A PR AR SR B AN A 8, i ORI 28 088 — e o vl LSl R AR B S v AT
WL OSSR AT IR, AR FUESE T =4V & PR 2 A0 FEd, B AR A LK%
B = A LI HE TR CARIEAN P 25 2L AE AR ) o UL LSRR OB TR 5, X i b 2 ) — 4EVRUAH
IS A AT T REMT. ERER (D, RTAEFMEN 4R G T DIEAHI RS B
JIHART ARG 50 IR IEARX SO S (il R SR IR AR O, TS A T IR 4R
G BT, N E & TR S B R T TR T A LA

1 A 25°C
I NP
3'\‘"3 A2 NPxRP

£?

g—z.o

51.5 E

3
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B 1. RAKAHFRZS IEAH x JOAH 4 4E00HH (il 20 28 Hh 25 4146 B R B
ZH R
1. K. Ding, X. Yuan, W. Hua, C. Duan, Y. Guan, J. Chromatogr. A, 2010,1217, 5477-5483.
2. P. Dugo, O. Favoino, R. Luppino, G. Dugo, L. Mondello, Anal. Chem., 2004, 76, 2525-2530.
3.Y. Wei, T. Lan, T. Tang, L. Zhang, F. Wang, T. Li, Y. Du, W. Zhang, J. Chromatogr. A, 2009, 1216, 7466-7471.
4. Y. Chen, L. Montero, 0.J. Schmitz, Trac-trend Anal. Chem., 2019,120,115647.
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B AR AEAE T AR iR, AR B 5 AR e AIVE A, T ELE A 2 AT 2
WA ARG S S RERZREBEMIEH. BEENRE, TSR KRS M 5w
AR 2 R E S A R A AR . BRI, BERENISE R i R s, EUITREAN . SR
MR R 3CHE, DRSS A AEWRE A Fp b IR SR R0 20 5 (A M AL, HE S B A 22 ) A T R o

A FRESI RS 5EYEIN “RE-EART DU CBE-RE R RERIERER, NI R
R U SRS TR AR N . WA E N DIRE G, JFk 15 Tl -hE ) 2 A8 r i
R, BT —RIGEWNAER SR, LS (FEHED (ENIIRE R B B R AW L4t
TR SR A IR A LTS5 (A G T i AR, REfE N 22 B8 FRE A A HeLa 40t (1 6 At i i
B RNE MR AEIL (B a) W DLFLKE T R SR 5T 1 SEG R R 0% X 45 A AR UL 4 e Y7 T
PR 702 (B b) B 20, SRAFER S SETCR M B8 = ot AR, M
AV RS 15 BIA )2 1 7 WA I 110 B 73 SIC BN e I ) Ao S PR A AN ' 4R s (Bl o) Bl

FAk, B FEIE AR FH R RABA AL R B2 A0 A Bl mT 30 W SR P S e A AR & R
TR I AL 5 T R A KR, K AR 4y SR IR pE R T R e M E A ( d), FIRK
FA I T8 2y R A B AR 2 R T L i3k AWK T e 12 R ok Mol vk 1 0 P 2 B0 8 S P S 1 B AR e
Py IR A E A E RO, A F) T E AR R B K E AR R = AP

Sialic acid

"'&7‘ |

* =

K B R RHERE IR = R S 0 B IR
1. X. Li, Y. Xiong, G. Qing, G. Jiang, X. Li, T. Sun, X. Liang, ACS Appl. Mater. Interfaces 2016, 8, 13294-
13302.
2.Y. Xiong, G. Jiang, M. Li, G. Qing, X. Li, X. Liang, T. Sun, Sci. Rep. 2017, 7, 40913.
3.Y. Xiong, M. Li, H. Wang, G. Qing, T. Sun. Appl. Surf. Sci. 2018, 427, 1152-1164.
4.Y. Xiong, X. Li, M. Li, H. Qin, C. Chen, D. Wang, X. Wang, X. Zheng, Y. Liu, X. Liang, G. Qing. J. Am.
Chem. Soc. 2020, 142, 7627-7637.
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IR G A et P 25, R REEERGFEM B, KA “HRE” 2, AP
Ee e RIC 75 S FHAREE OO T H &, TS =, BAFDKEIER. @M. 70208k REEAEFER
EHZH 2 —, R E AR T IR e P E B 257 fht, B T e R N
LR S RAFIRNTT R HT St H T RS 5 KR ARAR B, AP A i, BORAEAS H
JREVENTBRZ, £E 2020 fih E 258, PRZE O[S BEIE 1, 0 T v R B R PR i KT
% RN Z R DR BRI FE AR, S I RN . DU AR ™ 4 1
ZAMEIT RSB . WA L S RN TR SR, B EIE- TSR SoRE T B, BB AR
MHESAT K RV 2RI, TTRRZE BARRARM IR B T IRZ I HR S0 &
U EEKN-MBIIE, LIRS “ BBk BAAREH RS- BOB ek,
G T 245 L3 2 AR R T R AR R EL R AR Y, R AR AN R Y SIS ER T 2 IR B
BT R QAL G RGE VRS AR W SUONRRA VA Z R 294 i S AR SR 1 T R R
SO T RHEEURTE

S5 3CHk:

L ¥ IRE PR S LR 52 5 IR AR = AL B AR SR E [D]. B mi RS R,
2023.

2. Yang Yut, Huang Xing-Lint, Jiang’Zhong-Min, Li Xue-Fang, Qi Yan, Yu Jie*, Yang Xing-Xin*, Zhang
Mei*. Quantification of Chemical Groups and Quantitative HPLC Fingerprint of Poria cocos (Schw.) Wolf[J].
Molecules, 2022, 27(19): 6383.'doi: 10.3390/molecules27196383.

3. Jinbiao Hef, Yu Yangf, FanZhang, Yanjuan Li, Xiaosi Li, Xuemei Pu, Xudong He, Mei Zhang, Xinxing
Yang, Qiuman Yu, Yan/Qi*, Xuefang Li*, Jie Yu*. Effects of Poria cocos extract on metabolic dysfunction-
associated fatty liver disease via the FXR/PPARa-SREBPs pathway [J]. Front. Pharmacol. 13: 1007274. doi:
10.3389/fphar.2022.1007274.

4. ERAME G, PEANRILMEZ M, —M]. dbat: S EEZRHL 1, 2020.

5. MBIk, AR, ATAEA, 5. IRZESAL 2 o A2 3AE FH A 50 g S &b B R Bl 43 4 0], o
%4, 2020, 51(10): 2703-2717.

61 PhF K, BBET, XIREF, 5. JeT “URIN-ARA 7 ZYEAL AW B SR IR X 2% (AR o B b B 4 R I
K SFREVENIFFL[T]. 2, 2019, 50(19): 4562-4568.

7. HXUOW, KBk, L0, S5 kT HRIE ERE AN 2 Bl & Bl IR BRI T T[], i 2
4, 2019, 47(9): 1371-1380.

8. Yilin Zhang, Mengqi Wu, Jingrui Xi, Chen Pan, Zhizhen Xu, Wei Xia, Wenqing Zhang. Multiple-
fingerprint analysis of Poria cocos polysaccharide by HPLC combined with chemometrics methods[J]. J
Pharm Biomed Anal, 2021, 198: 114012.
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HMAEPEI (COFs) & —R i ML A I BRI B B A TR 2 fLas S A L
Raw, ERHARNTERECORST Z MR TR AR MR B A5 9US s 22 M COFs
FEFE TR TSSO EE SR, TSR B BT A R A AR, (B AR BRI AR E
Vo BRULZAL, BRI RS N R S N B 22—, IR D AL COFs ~ELEXE kil Al
b, BATRIE 7 BRI B % T AR RE A BUIL DI REALCOFs, I M DIPRe JL B2 FH T4 it AT AL AT
(R KT R

Bl 1 FR SR i 4 D RE AL COFs7R R ]

R IMAPUEZE. B BRI L FRARTACEE, (B

AR ZE R BIREFIE 4 (No.22076066) #H.

ZH R

1. H.-L. Qian, Y. Wang, X.-P. Yan. Covalent organic frameworks for environmental analysis, TrAC-Trend.
Anal. Chem., 2022,147, 116516.

2. H.-L. Qian, Y. Li, X.-P. Yan. A building block exchange strategy for the rational fabrication of de novo
unreachable ‘amino-functionalized imine-linked covalent organic frameworks. J. Mater. Chem. A, 2018, 6:
17307-17311.

3. H-L. Qian, F.-L. Meng, C.-X. Yang, X.-P Yan. Irreversible amide-linked covalent organic framework for
selective and ultrafast gold recovery. Angew. Chem. Int. Edit., 2020,59, 17607-17613.

4. H.-L. Qian, Z.-H. Wang, J. Yang and X.-P. Yan. Building-block exchange synthesis of amino-based three-
dimensional covalent organic frameworks for gas chromatographic separation of isomers. Chem. Commun.,
2022, 58, 8133.
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v ORI R 25 o 52 0 288 I v PR 37 5 G DR B K o B N i 2 e R L B4 . SR, 3AER
KR it B R SRR ST AR R ORI 1 RE i 0 A IO MERR B2 o DRI, S 57— T bt v R 20 B 20 M 7
VRRAFICONE L o R TR A A S DARE A 55 AT R A R AR DA MR, o 7] 585 I P — 7 2] 4 A
BoR o MECT ARG AR 7, B FE A ARG A LR IAUR . (2 PUE AR T FEVE D
AP 1) o S5 s o AEL H I AR R A A 2 ORI AE D e B A R IR AL R 2R = SRk
P ZE R SR AR B i, AR AN BB R LR oK. BRI, AURBZLE I TF A 8 RSk T e
s BT AR AP E S5 R . AT R AL R T ROR AR B SR, )% B AT e AR I AL A
A IR AT R AR, DLHAE AR BGR, BENL T RE B -0/ K BRAHTT i, XK
A it BT BRI 5 G T v RO U R 25 B 4 20 A B 7 LA o S 2 s SO A 1

KRB REPERARAERGH; AR R A HIT R LRk

Amphiphilic magnetic adsorbents

k., v s
\“r‘v\/;‘/t,\/v »;;‘Wo\/t/\m PO 3 i 5;;; g
g gy S " - S ’\%
A5 P . (S ;W,J"\J;. rovle JOP o
I} r &/\/ o 7\/\'% %
KR\ L i : )%
pEVES NE SeC £
Plastici
Amphiphilic silanizing reagent 1%72\ i f;;; X asticizer
ASUNV iy

Sol-gel

P17 Y A 5T A R P ) 6 S A 2R R PR 5K b 28 A 71 o 4 2

R F 2BV BRRF S EITH  (Nos. 2020JM-066, 2020JQ-019) #EBh.

ZH3CHR:

1. H. J. Song,"H. P. Zhang, Y. L. He, R. X. Gao*, Y. Wang, W. T. Wang, L. D. Pfefferle, X. S. Tang*, Y. H.
Tang, Novel bayberry-and-honeycomb-like magnetic surface molecularly imprinted polymers for the
selective enrichment of rutin from Sophora japonica, Food Chem., 2021, 356, 129722.

2.Y.\Wang, W. C. Zhao, R. X. Gao*, S. Hussain, Y. Hao*, J. H. Tian, S. H. Chen, Y. H. Feng, Y. B. Zhao, Y.
Y. Qu, Preparation of lightweight daisy-like molecularly imprinted polymers via etching synergized template
immobilization for enhanced rapid detection of trace 17B-estradiol, J. Hazard. Mater., 2022, 424, 127216.
3.Y. Hao, Y. Gao, L. Y. Gao, Y. L. He, Y. Y. Niu, S. Hussain, R. X. Gao*, L. D. Pfefferle, M. Shahid, S. C.
Wang*, Amphiphilic core-shell magnetic adsorbents for efficient removal and detection of phthalate esters,
Chem. Eng. J., 2021, 423, 129817.
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AR, BEDFUEE A AR S, Bihidd. BTG R S AYME R R % 2 uE, KRR
R R EEE . mEE . SR MR EA LSRRI T TnsR i S, 52
SR AT B S G EORE dh BT AL B BOR R U SR AR AR K — R AL i AT AL B vk, R
AR EEL TR, BA AN RAER, EEAERCR, BE Oy R MR RN 2 K&
MACHUN [E], SUbFER, HoRBAE T BRAER R0, B 2 N T8 dh A B R S A
By, IR, AW EIHH L S BRI AR 5 R AU AR 2 7T 07 17 o

VR I TN 9K BRI 28 - IUACX BT R PR D) REAL R S SR AL, 45 & 20 TR 1
RERCAE B - et S8BUH €W 325 ST 3 B AT iy S5 A i P R AT LS e ol i (LD o — 0
T, SO AR IE A A BGR A, ATESOR IR ML B 28 il St A, BTt IRl & 1 2 Mok
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PRZEHR], G B 2 AR R B TR IR D REAL O ZBE RS L SR3E . WIEE) , LB M HLYS G
Yo (MERGR . BV ROETEERSSPTAE R REREME AR 4R, 456 m R0 Gk SL A0 &
5 P A A R th 2 AOMERCR L AER S ORISR BT R L PR mR R
T, B AOK BT R B TR I M R R R T ReAb ' SRR RE, S AR AE I
A R SER, RRYET BERS LR AR R BUAE BE 22 AU 14 L FH 42 (AT 2L 1) 2 25 AR
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Z5 3k

1. X. Xu*, J. Gao, D. Cao, X. Li, X. Zhao, S. Yue, L. Zhang*, J. Chromatogr. A, 2022, 1667, 462882.
2. X. Xu*, J. Gao, D. Cao, X. Liu, M. Ma, L. Zhang*, J. Environ. Chem. Eng., 2022, 10, 108377.

3. X. Xu*, X. Feng, Z. Liu, S. Xue, L. Zhang*, Microchim. Acta, 2021, 188, 52.

4. X. Xu*, J. Gao, Y. Zhang, L. Zhang*, Food Chem., 2023, 404, 134654.

5. D. Cao, X. Xu*, X. Feng, L. Zhang*, Food Chem., 2020, 333, 127518.

6. X. Feng, X. Xu*, Z. Liu, S. Xue, L. Zhang*, Talanta, 2020, 209, 120542.
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[1] Wang, L.; Gao, W.; Ng, S.; Pumera, M.*, Anal. Chem. 2021, 93, 5277-5283.
[2] Wang, L.; Pumera M.*, TrAC, Trends Anal. Chem., 2021, 135, 116151.

141



F=E0 e PEkiRE

SHEE-BTFIBERARARER R ERSHET A
el
et R A AT IR A

JEIRIEE R A E-mail: gaojx@hanon.cc

e

BT (IMS) HARRFAE 1970 FLUEE TRk AL, WO SR Bk s IMS
E HL B RAE F R RTRE S 2 T RS, AR B TR S R B R M 22 AT 70 A . IMS e tH 1
e TT DLEE KA R B, HRWRMKE ng/L. 'EicR N TR B AR EY )
ST . IMS AR FE AR B (ms 20, REBUZ R (ppb A BXF T 43F 450 LA IR, 1%
PO BEERZE, X R ARG T BRI . AN (GO XTI R B0 R,
¥ GC 5 IMS BiFE AR, fff GC-IMS BRI 7 GC s sE, N6 7 IMS MR g%, 4
WG A T E 4L R R B R A DRI o R IURE i NAER G, SeZeid SR e i Had 4 5,
RGBS B FIEAEEAT IR, B BRI A AT RS H SIS 1) s PR AN 8 B 24T

HHAT, GCIMS FARNTAERAZ BRI 0 N SO, TR RS R R T 7= e 0 HT
BRI S AU e 7 2 07, 7R &S AR 8UE 1 GeAMS. BRI H T & & K= MsE
GRIX 535 QORBRSE I b B2 2 s TEAR = 2 A e W A 35 R AT AR B R I L A 4 4
FESE I AT, TTOAH T AR IR . SR vOCs 40T, AnZr & R Tl R bl AR R AL &)
AT 5 %%

Z53CHR:

1 Wang S, Chen H, Sun B. Recent progress in food flavor analysis using gas chromatography—ion mobility
spectrometry (GC-IMS). Food Chem 2020; 315: 126158.

2 Rocio Garrido-Delgado, Maria del Mar Dobao-Prieto, Lourdes Arce, Miguel Valcarcel, Determination of
volatile compounds by GC—IMS to assign the quality of virgin olive oil. Food Chem, 2015,187, 572-579.

3 Gu S, ZhangJ, Wang J, Wang X, Du D. Recent development of HS-GC-IMS technology in rapid and non-
destructive detection of quality and contamination in agri-food products. 7¥rAC - Trends Anal Chem, 2021,
144: 116435.

4 A, RIS, BROIAS, BEAL, BRSO3 DA i SRV E IR AR AR B B W AT o
MR 2019.

5 Xiaofang Yang, RuyuanlJiao, XinmengZhu, Shan Zhao, GuiyingLiao, Jianwei Yu, Dongsheng Wang.
Profiling and characterization of odorous volatile compounds from the industrial fermentation of
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B 5 DA E R (1) R o R = M 5 1 ) T 4, A i B SR PR AE RS N T 4400 JT b,
T UMK 2 (175 PIE RN R A Y, RS RGN R R AR, B IRE T
& BUM R R E AN, 2019 49 H, BRI TR S B E K R A B SRR ES S 2022 4 10
R (R mifn, 1R EEE AR EMAT s, BnRIRERE 2ok R
B MEA T EERMAL, Bkt, G 8w TS5 G s Jedz il (1) 23 240
By BOMTHN B PR RIR . AT, . LT N, TR RSB e H 48—
PR ERAE FLAEHE N T, SR BN TS YA PR E T B e —, PR SR s ) R B R R AR
WLI5 %) (Persistent organic pollutants, POPs) FIE &)@, Kb, BATE EA L T EE b & i
XI5 POPs 1 43 )& S5 SRS o0 &8 40 M ik i 7 A B2 .

WEFEMIER 2R, BRESR, MEEZ, WKL PSR, ENE RIS
i HOE MERALE BT IX IR E SN, LG MR (78D, DURPUEE R TR
15 L) S R A 7 B8 DRI e S SR AR, AR 5 S B e B A = R A iR . R TR
Xof ML R RIS Gt St AT AL BT R R R TE &, BAs XU R POPs FH B 4 J@ B S R, BB [a it 1 —
RYNIAFRAY, e B R A0, JaiESBRAE 5 ma BNI& se b B gk E &4k (g
FLIBEM B ARG EAMEL. D TFERESY) (MIPs). &8 ANHEL (MOFs). 2 gKiEk
(HoMS). B EIEREY) (Ps) KILMAHIHELE (COFs) 48D, H:TmRke il A B AR (44
KT YE AL . W E [ AR R B . W A A . BN BARRESE), WFFT T PSRN AL WAE i o 7Y
POPs J¢ . 43 J& S5 SURU AR5 e 2L TR, B 5 s SR, PR THUE, &5, mR
ORIty 3B B P AU 52 2% S5 SO e LR B 58355 e (PR T T R ST HERA . T RE R B A A O i
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BB BB IR 7 T BV R S AT KT ik R R R B 500 56 R 7)1 ER E
REW T Sl GBI Z R

MRME I 7 1 el Rt S A kL, B S DL E R S R 2 T, SRR TH 41 ERE
T, A RS SR Bk U H AR AR ENE SR A (I Fig. Do FEARIFHIE S B 7 A
(TEMD. HE ML SR (FT-IR) AESHTIE (TGA) IRBIFEHETERTT (VSMD. X-S2RHT
B (XRD) Z5RAFF BRI i o) R ARk LE . B B radae e, 5. ik
JARE S B RGN N . B, EA I H R R BRI E A SRR T Se bR S i E
5oytr, WFg BRI RGBT RBUE . S REEE.

AW FCRITHRAI A 7 20T DAL 3 bt ik R SEZERX s 21 (A0 32 38 1k 1 R A0 P B R B i B A
R, TR T AL SR ST AL B VIR PR AN TR . FEIT LRI WA S i . AR T R R
FFE S IR LA YT A SR PG I 75 2, A B TSI e AN T E IR BT i
W&,

Fig. 1. The synthesis protocol of (a) pH-MMIPs and (b) N-CDs@MIPs.
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SHEEHHELEA B (Hydrogen-bonded Organic Frameworks, HOFs) &l HLEL 4 & -G WA 2
PGB A B R — RS M 2 FUERE M RN, 548 8- G HUHESAMEL (MOFs)  F:A-AHl
HEZERTEL (COFs) MEL, HOFsHEA & & HRM . AN TR 5 T A i, AEAA
RS RS AR A BT RAMER. aTEIRT IR, FHEHORSAIE N SAH
T [ A A T PR A B

AU FLE AT HURE LA BN HOR-100) 1E A A i B e AR, R4 T 0 vkt 4
RY], ZAEL BRI IR A Y. IEMERR S TR T ER & R I R AR @fEee CnfEll
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BRERHEE, 3-FIRHEE, 4-TRAHES, 5-ZBMHER .
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PR AR R RO A E R TR BRI T R R AR, R AARI . YRS AN 2 T
PURIBT SR B FEAR . SHXFT AL, B Y ThRERIBE R 1, M SR AN ek R oR AR )
Iy 1, BEMAES 57KV RS EE ) 73 BAS IR 752, 0 T v R i LI 2 . A T 5 iR 1)
BEWT 70 LA B S AR IR 27 IR 11 LAPTM4B 2 S4B 1h . 5 R TR g%
FEORE 2 ORI, RPN THEAR. AR, FAZ XSS, LAPTM4B S5HIfENT IR XE, P
AR %, 28 2R ARG 31 LTI I AN B B2 SR T BRI R

MERFAFAE I Z A O A B PR %, PR T DU RS AR 1 LAPTMAB 437 s BE [ 26 AT
ZRRM BT TR SIS BT L. £ X LAPTMAB 1N 2.k IR 11 0 A AR 45 K 1 1)t 1
THEBUBAL, B I F T T PSR AR DX 25 (AT B RS AR B BT, ke e M U0 A1 2% K
SERIEN 2 O SRR oA, RN B 2R £ —REREAE ARG 1, i Click RN THE T
XU [ 56 A1 22 JIR i 126 28 o ST 1 T3 sl AR AN 5 I 1) 22 IR SR AN T 7%, WTAE 7 AN 2 ik
S A TTIER 2 MR- E A 2RI AR R SRR B RO R . 45 R R, A oT i
AT RIISR AR S 1 SR A BB 2R T, 5 LAPTM4B B A& 13k 3] 1 49 nM (Kp).
T TR TR, B R 2 GRS EUR 5 2 Mk SRR 1 M A DX B 35 2 PSR AR 1
F, SEBL T Ay md 2 R BN G5 SR P W R RO o DA R S PR W [F) 22 ORI R AR, 57 13
A LAPTMAB # [yl VA ST RIHT 773, AEARIR LN SEBIL 1 HE AR 2 13 114 e R Buier U A
AR 3R RO 2 RN PANIA R X A7 stk e 4 s JT R T A A | LAPTM4B 8 1
I I B FR AR5 240 -4 R TR EL AR FH 20 A7 o BT ATT 17 22 ko) LAPTM4B 2 FfE4H 0 2
SETHN S R R E B S A E AR BETTA R Tk T 2 O R IR B PR B R A AR T
VU K5 15 8 1 LAPTMAB /73T ML BT FC AR E RS e 18 B il S it 1 i
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DNA N°-FUFEARIZNS (DNA N°-methyladenine, 6mdA) J2& R %444 B A5 1R LK) DNA F Wi
gz — "1, I RMAEVE 2 B P 2. B 7 AT FE IR R R G AR ) 6md A (post-
replicative 6mdA, prémA) Z 4k 23, WFFAEATE K 1 RIE T ERGROS 2SR 2B N DNA 1)
6mdA (misincorporated 6mdA, i6mdA) **. HTIXFIMRIER) 6mdA {h g5 AH AL B iR %A
AT B A FE T R BT X 4 i, RATE % T 644 ADAL (adenosine deaminase-
like) & H MILRAKIEN K] ADAL toolkit, FH %€ HAZAMH 6mdA HIEE . ADAL & —Fhig
4 SR NO-H L AR EF AR (NC-methyl-adenosine 5'-monophosphate;; m6rAMP) £l N°-Fi 3
it SR EF B2 (N®-methyl-2°-deoxyadenosine 5'-monophosphate, 6mdAMP) 73 51 A= L
HfRZ (inosine 5°-monophosphate, IMP) FIfL S UL AR (2°-deoxyinosine 5’-
monophosphate) ] ADA ZKIEEF ¢, it RAH LR ADAL Al LATH R RNA NO-H LR A = A2 1
i6mdA, A2 LS KIAT B IREF F L5452 B Dam /311 promdA A K. 52 AR, %A
ADAL RAAXSX A 6mdA HI A Toim . JEIEXF 5%, JATHEE 7 NIH3T3, C2C12 M
MEL 4 il A7 7E R i6mdA . BEAk, FRATHEBIFEFELLR 4 i FEE INK) 6mdA K873 R IE TR
WROEREIRB N . BHRUL, AR ERATAIAN R 2R omdA FIERESL AL 1A 1T B

2R
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FHEILM A VLB ZE (CCOFs) PR FURE 1) 14 57 177 BN AT AF SR R L #4 i, L LA G A 1)
M. BT CCOFs HAFEML. ARARN . Wii2 AR 15 M, BHEAMH CCOFs #RMEN
HPLC FHERE EPEAH, K 580 il Ak hi 2% R B AR s AU Gk I R AN BRAR 45 ) 0, ™ B
#2977 CCOFs 7 HPLC HRNH o AT 5 il bk (), AR gZE i i 1 S5 A A KR B COF
(TPB-Dva SCOF) EKAE SiO, ERFE T 4 ik TPB-Dva SCOF@SiO, ¥ 5e Bk E &1kl . SRJF, 5B
B LI A INAE TPB-Dva SCOF@SIO, 2 5e ik B & MR EAEIH T Dh R EE A% T F 1%
FLMERE A KL CTPB-Dva SCOF@SiO;. 54li#1kl CTPB-Dva SCOF #HLt, CTPB-Dva SCOF@SiO;
ZFEER T SRR TR, S eSS R/, FEEIZARIUH T 5 m A 20 2 B AR
IR IR, B, BRR. LR, BERMERREZ PR ) T A L T A A3 T4
LFII7

S5 308k

1. H.L. Qian, C.X. Yang, X.P. Yan, Nat. Commun., 2016, 7, 12104.
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PR TN R 5T N S IR (RIRS THE 73 B8 /2 24 4 AR e B AR 0 T (K G B AR R R . TR
R BA AR, S 2R AR VIAESS, A SEELA N AR SE I RUBEA B i) e
B R FEL ) B A AT R A AR R SR B R IR UM SR M R, BIEAORT L 0 8 3 R R IR T
FEVR N B RO R RIBEEEE. NEIETZHA, KRBT E R, FraVimdaE s i mfE T
€ B BE BAE AT 8 YU _EHEAT RO Iz SN R T HR A, T e T8 e SE 070 A o Rt s 25 R
[ RS E PEEFRFE, R AN [ A2 R K/ INSEBIAN R BT 6 73 B i 4 P RE R =T R0 36 2R Tk
RIK, AWFE TG IR BB S LN R BRI ACIE T, ZEapPeH s, A e
FEEROR, B R MAEARR A s T IR R B RV BIRTEOR T FERI RN EW T (1)
FT M RED R Y EA AT, i atreies . ARSE, TR HoR, MR R
TUCRURL A AL B 40 IR 2 BB g . FERIARIMER T, BN R B AE #E X r Ik AR F R IR
R AT 2 S T B BE A AT B TR B s AERSISIAE T, B RE I 22 5 e s HE 5115
BB RUUBRAERE A I SR A I R TRl R 2 O - T B A, 1S
FEHE. B ZEFTNERE R CHEE AR IR R BN, SEILHKER . &
WA WREh I AR =AM (2) MEREABEIR EIKEAR, 3R K R4 X7 A
EER, I ARSI R R TR o X, FRI R AN E e B EOE K,
VR R AR 7 B R F A e A, SEBIEREIX L s X R 4 X 45 73 XRT 2, SEIUMAN RIEZ P T
YR B 7 B R v RO — A8 AL o AR T VAT B8 SRBBAE HILVBURT At A= i Ak v 2 T8 AL Bt R o
CHANAAR) ST KR B & B A ARy 5 (WIDNA. RNAL SN, T4 FE%
B AN %7 B BRI 3
(@) Outflow (b)
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SEANEIEMEL (Metal-Organic Frameworks, MOFs) 1E NS (i [ e A1 52 2 )72 . B
SRCVEA ZF MOFs [ 2 AR, (HRWTH &/ B PERE MOFs [ @ A4 AT — & Pk . &
UG R 5 R R 2 MOFs [ AHTE 20 B P 1H WILS . MixX Se LR H IS, MOFs [F] 2 AH 8 i 4t 1)
EN CANEEN RS B3 AR BEERE”, WA NIX S MOFs 45 MANES Ty, (=
FeIX A L R T AT Al MOFs [ 52 A1 Z [ 724 R 2, 1T 06 T 4 AT (e [l s AH
IR E . MBI T, N AT e e R AR B T, ey 8, A BT
NSRS, S ISR RIS . 8N ] AR R ST — R R 2 BT I7E MOFs 8 &
FHH N 2354 B 735 o BN RORE R SE RT AR R BT 0 9 SO AR BRI T ke 22 . TEASHT
Fo, FRATE R T = A B A A 44 MOFs [E 240 (NU-1000< PCN-608 F1 PCN-222). it
AR BRI A AR, AT MOFs &5 M i RF MCK R 15 B9k 2. fEke e
HURE SRR B0, 99K4% NU-1000. PCN-608 Al PCN-222 (a3 k¥ () 43 B M BEIAL T % 1 B 1%
K2 MOFs ikt . 7y BSHLEERF AR I, e/ e MEAURL R SERT LS/ ME BB T, I s it 3
JIEY G, NTIEE Ry SR . BT 7 96 B M RS MOFs [B 8 A3 18 ik v L
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Fig. 1 Illustration of enhancing the separation abilities of “low-performance” MOF stationary phases by size

control.
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Single-cell analysis is the main approach to shed light on cellular heterogeneity'?, which remains
challenging due to the picoliter volume of single cells, complexity of biological systems and instability of
specific molecules. As the major endogenous antioxidants, biothiols are closely related to redox’homeostasis,
molecular recognition, intracellular and intercellular communication, etc.® However, low abundance and poor
response of biothiols have posed great challenges to mass spectrometry-based analysis at the single-cell level.
Herein, a novel single-cell biothiols profiling approach was proposed with the integration of living-cell
chemical derivatization and mass spectrometry analysis. To assess concentrations:of-biothiols, four mercapto
group-targeted probes were designed and synthesized. After derivatization; the sensitivities of biothiols
increased by up to 949 folds. Besides, a novel mean for accurate sampling of nano- and pico-liter liquid was
demonstrated both theoretically and experimentally. The microsampling platform and noncontacted
electrospray mass spectrometry were established and optimized for<single-cell sampling and detection.
Further application in monitoring biothiols’ changes under oxidative stress is NOW in progress.

This work was financially supported by the National Natural Science Foundation of China (22125401 and
22074003) and National Key R&D Program.of China (2022YFC3400700).
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AR B AT AAES 5 00 RS ST ZH 23 P9 AR =F 5 R0/l v vl B AR TR B 80 1 1
BT A H IR G Z & B A NS, B ATHR I AT AR IRA R . A I T 1%
AL A B AT AW 0 S BB S, 1 YR AL 2 AR — s R R R A IS B, B
P P I B SR 5N e O e S (1) B RE A, R P R A T R KRR T AR AR TR AN N 2 X
2, FREE AR I BRI B S B TS % (AFADESI-MSD HoK, sRIhSEIAEYH A £
Fh B — A — R AU R rT AL, R T0E PR AT o AR 2R EL T 75

N T ESTHAR A ZEE AT, SRR S WREE AR R R I R A B S5 AT T 55,
DAt 52 FE AR () B8 5 B N PP A I i e PR B 2614 48 mmol/L BB WralRI K SR =
T(25°COAbFE 10min . A% 77 5 0 35 32 A QAR M SR LA 40 Py I it v 97, A0 3R 850 AT LAIA 31 nmol/mm?;
S HERR T BRI AT AR ORI T, e MRS R AT R VR H RS A B ALk S R
U, AR E R ZE N T 15%, J7i2de e . IR o SR AT AAE IR SD KN . B A ZH 2 A
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High-throughput screening of SARS-CoV-2 fusion inhibitors using

at-line nanofractionation platform
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Abstract: Given the raging pandemic of COVID-19, screening of specific drugs against SARS-CoV-2
infection is urgently needed. The conservation and low variability of the membrane fusion region of SARS-
CoV-2 make it a promising drug target. In order to rapidly screen the bioactive compounds in traditional
Chinese medicines, this study established an efficient method for the identification-of potential SARS-CoV-
2 fusion inhibitors via an at-line nanofractionation platform. Through a series of optimizations, the
fluorescence polarization assay was used to determine the biological activity of fractions in 384-well
microplates. The bioassay spectrum was drawn with the fluorescence polarization endpoint values, exhibiting
an accurate and reliable result. The platform was applied to the high-throughput screening from natural
products for the first time, including Lonicera japonica Thunb, and Lianhua Qingwen (LHQW) capsules.
Semi-preparative liquid chromatography was further used.to simplify the complex fractions, so as to better
identify the co-eluted SARS-CoV-2 fusion inhibitors. Finally, 32 potential SARS-CoV-2 fusion inhibitors
were screened out. The inhibitory mechanisms.of'some compounds were further elucidated by in vitro
inhibition test, molecular docking technology and pseudonymous virus experiments.

Keywords: SARS-CoV-2 fusion inhibitors; Six-helix bundle (6-HB); High-throughput screening; At-line
nano-fractionation; Lianhua Qingwen (LHQW) capsules; Lonicera japonica Thunb.
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HEEA, NMERAEERSEARNM S, mHRERR, TTHEZEN ptER,

AT R T —FPaRmE 55 R w5, KRR SR ER 244 b (1)) L B8 2B jl o AT e 1 b o VR
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5 DR B DhREFTAORLI D0 R, RS IR B A% S PR RLE A R 1k, FE GBI e 7 B R AR g
(I TRI SE PRAIE 1 HT A REAT L& AR SR PP BE AT VA S0, 40 981 2 OO IO 2 ST 5T 07 15 1R
P A sRALBRAT By — i SR A R AT AL RL, B TR AR E VR . S8R pH it 32
V00 LA R B A S 2 DL, A Bl [ S AR A R I 7

ASSC LRSI FE AR A b AN BRIR, K iR B2+ ) e /K it i 1) 22 FLRE R T
FERTHIT 1000 CIRALRESE 3 /N il 28 it A SRR IS AR AR I i 2 5 [ 2 A Si0.@GCTP.
B EMAME R 7RI BT LR M A s AL (188.9 mP/g), (RIS FERE M Y A2 1 A1 FL Y 3R T
B T — 8 ERERIBRARE, oA SRR BEIA B 37% o HEA SRR JZ AR (1T TH 25 K A HEAT
BT T 2R R 3 B e, AMBE N AR AL S P S (R A /KA m-me AHELVEFH, RIS X
WA SV R I R IR BE /). 1E SiO,@GCTP BAIEHAM: b, B, AR AL ATk
AR SV SEIL T RATIEE LR 20 1, B RIE 148000 FEARAL/ K (LA PRI E AZ Y (e 155D o
KM ZBMEHARRWAE T 2L R B ANTITE, PORE HAE R I SEPRkE i 7 B B
JTER R FE T3 T PR BAT T R (4 L T 35

{<‘ r}\ Si0,@GCTP
I

Si0,@GLY MO ]

GLYMO: 3-glycidyloxypropyltrimethoxysilane ‘ ‘
Si0,@ODA

CTP: coal tar pitch SiO,@CTP

B 1. #A SALBRAB R AR R IR A T RE AR B ] 25 AR I

Figure 1. Scheme for the synthesis of quasi-graphitized carbon/silica composite

155



FhEs S VUEKR

FesOu X4 P IS S4B IR BHEFIE R ST

i, EF, MR, DR
A2 o K rh 250y M 208 SRR A S2 e =, AR BT R 5 R P S 48 B A S =,
WEEIMYE R2E, Kb, 410081

E-mail: mingma@hunnu.edu.cn

AN HARFTE T AR R I — R E R B A LAY, AR A AR U3 R 2 2 vk A=k
o ANFELERI P ED BN R ZE R, & RGN, AEBRTE B H AR R R T EORTER
H 07> B A Tk, I AATER RSO BRAE BB, B 2R i mhon, B, KA
TRl 225 A e R () 17 B R U B T R R R« Hon R B A R IRINRE A5 1, 3dFl4s e, 8158k
BT O EEHRAE. B-ZRIAMBEHR I A M ECA L B A DUA = ORI fi ik, BEAEoTR
I ke, X EARNME T B aith. FesOufEM BT WS NI 2, (R HAE W
A, N T IR R B 2 B AR i R it R

ASCUAEARR . SRR PR BB AN R K AL BRA B FEX B, WEFE T FesOu %1% =P 1R FH 1B O o 51k
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Figure 1. Guest molecules induced untwisted and twisted stacking of Zr-BTB nanosheets,

which were applied in gas chromatography to separate isomers.
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OB FEEA TR TR TN R, ) 2 MR T 0 B RNARZR PR 22 S A . AR IC A Ah 2
[ EE B B 5, MOFs APRHESER T A ALY . oAU J T2 PERME 2 AR fih $h 2
LXVERNOWE, FETETFME 2 B8 o A s i AL R 9 . FH AR

AR BRI A B, AT JETFME NHo-MIL-53(Al), FH D-(+)-% & 8 H itk 47 FrE s 1,
&AW T F 1 NHo-MIL-53(A1)-D-(+)-F6i 4 b o %F NHo-MIL-53(Al1)F1 NHa-MIL-53(Al)-D-(+)-%] %5 4
HHAT T X ST RATH 08« 20 AM6RE . B i b o BRI L F348 B T A A .
K PIALTE il 2 T NHo-MIL-53(Al)-D-(++)-7] %5 4 [ 2 A B T 5 B0RAH Bl (HPLO) F 1AL, X H 3k
IYRE ST R . S AR R W] NH-MIL-53(AD)-D-(+)-8 A O 7 0 JF 7 15 Mkt &4 An
2 PO E ik, HAdt o FHAAEWA 2 POk RALE R SEI LR 5, HEEERA RGN
HEM, Ui KA NHo-MIL-53(A1)-D-(+)-#i 5 b Bt il 2 1) HPLC [# & A 2 BT 1 i AR R A7 E
SRR BA —E TR L.

SR
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PASRBEBN VRS, HP-B-PRBIRS 9 T IE 7], 8 id HP-A-2RMHs 5 240K = WL &0 F T 2R A
SN % HP-p-IAIRE 2 S B T34 DLL- A H AR, SRR RMIEAS SR, AR DL- % H
RIRHEAT AR ZE 9 UREN F) B R S0, O AR IEFEIE AT LIS B e.e.= 65.45 %,

HP-p- Wik = A5 58 7T 2 4 DLL- 3R H IR, G R AN IR AS SEag flefb, BERSXT D,L-
X R R AT AR ZE IR Bh ) IE R P SE0G, HO WK IEFE I AT BLIA 3] 6.6~ 65.91 %.
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H 20 L PR, WIS A R RIS E, ARG IR R RN 8 4 T B
R o A R ROBH R AR 7> B ORI A R R AR T, BT T e RSO i 5 )y B
R0, o BEE R BRI RSSOl B — N E 2

VEN R RAR 7 TAE Y, 1987 £E, Okamoto PRAIZLWH Hh ELEEVE By = (3,5- — HIBEIRIL AL
mME) (fafk AD), WFEAH, AD LLHME M BOR &2 H PRI B 2 & iR 2GR T
MRS I O E, S G COERE. @R AR A, SEEL TR Gl S )
BEORMIZ G . 0 EEEE R = (3,5~ — HIBE R AL UL H R IR) — S BEBK(AD-PES) AL AT 1 LA
MRBERAL, JFIEAT 7 RV . RS i e B, B AD-PES TR AT T-B0R (i
BEAT FAESMNE AR 2o X PRI VEREREAT 71RO, X TR 2 TSN H e i 1 2% A AT 1

Wit LIRSS RKW], AD-PES TS MR 25 1 /R M AT /R Bl — e R FE IR 70 AR
EEPUN

1R B, FHRBIMEICGE 2 lR)[M]. bt RBR2EH A, 2020, 3-4.
R RS EIR, 2012, 32, 1-7.
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ZAMELR TR AR SR AL —BRL, R TTIZ AR, TR, — AL
BE (i MOFs #1 COFs) # V2 B T Bk s @it 7. ZHLANS T8 (POCs) & HEAH TN
RS 0 S = AR AR A3 B 55 B o TR D HERR B R U — S B 2 AL AR 5
BZILESMEL (W MOFs. COFs. WiA155) ARIMZ, POCs s i 452 55 17 (A4 H 77 20 2R T 1k
ZALIEfA, 1 MOFs. COFs. A %52 th3L O de skie i s E - e 2 AL . Bl POCs BAT#LLT
VAR, TS ARAEVE IR T R, AT R DA A 2k ey . B s o i i o A 7L LA 2,4,6-
= FR A () 2K = RA(S)~(-)-1,1'-B-2-Z8 & id st 55 R4 &5 N A B T — P [4+6]1 3L F-14: POC, FHK L
FESHERE RS E A, RAESREBUEH & T T POC BASHE R, FRIC T HAA LM AR R4
THIERI 7y B RE . SEIRLE FR A, ZTFH POC &—Fh R IF IS A EEE e A, 13 FhohE e
PRFN 19 PP AIRTE 24 EARBIA R

SR
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EJR-ATHLIE (MOCs) 1EA %I ALAPRE, DRI B HICRARFAE DL SR AT AT IR 51 LT AR
T BRI S 2 Ry v, AR TR . 20 7R 0 BOUMPRL,. 298 An
AW s S A U R B AR RIS S 0o AT, BATTE T — R T R - HUE[Cuin(Lv)ia(H20)12]

(V=L-BZ R, MOC-V) HIT mi #F 3 Gl [ 2 i B S AR R A, BARIEM ke, 1EH
BEL J7ERE. RMBTIANE AL &85, 45 REW], MOC-V tiliE JUH A 2 IR ANE it &1 e Il
TR TR AEE T, Hh RN Re 12 T 524, BbAh, RAT 1,2- 3 P9keA0 o,m,p- &K
FE T O E A E I, O B RIFRR S M E B Bl PR AL
MOC-V {E—Ffigr A CSP A RHE GC R AT RAF 1IN AT AT 5t

SR
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Z FLE R (porous ionic liquids, PLs) J& — 283t Bk A ML IR -5 A BN PE 8 B 2Lkt
DRI AR S B P B A A R P DA VR 2 85 S 7 AT 2 00 . IEER, A 1 2 IR I 2
FLHEZER L (WIMOFs. COFs%5) T BANE A il 73 85 SR1M, 2 FLHEZER L & "B b 32 2
B E A RBOEBUR A A KE, X TVERAEE AR A B AR S A . G, K2 FLHESE
WERH 5 % 2 AL T TSR i 3] 5 AH B A 250 e b0 e 50, (] NF 9 e 2 vy T A ) 4% i 23 38 A
TR, AT, BATE R T — R T FHEMOFRI 2 LI ARD-his-ZIF-8-[Bpy][NTf.], F-H#1%F1H
2 FLIARAE Ny — P 284 ] e A 2% 7 B4l E SO R, PR3 T AR & SO a0 o B 1 RE
ERLELW, D-his-ZIF-8-[Bpy][NTR]EBANE F X IEMbEE . IEMEE S5 F . A0 E AR ME
JERRILE T RIFMIERe /1 OUHANEIER) , BedrrFE0 B BE. B, <R RATA
MEEZ A FE R I SNETRC AT 1A, T R AR E AR E . A TAE N2 FLAE
B AR RIE SR il v 1 S B FH T RE T — SRR R AR o

SR
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ZAMREAG LA AT S LR AR A A] h R B v SRR i, A AR B 4 B SR R A
WM HERE. Z2HLAHNE (POCs) £—FH C. H. O. N. BERERENICRARBIEA 5
F N s 2 R PR 3 SE = R LIEAR 7 E AR TR R B 2 AL T RE . XSS ST IR 7
T8 A O A 55 B G AR A /R F B AT i 2 FLIER A & o A 225 (R s ekl B> 1EH . (A
e, S5HEZFMELER R (MOFs. COFs %) Mitt, POCs EA B IS MNE . S T s 7ML B i AN i)
BEAME R 2-525E-1,3,5- K =HE5(IR, 2R)-(-)-1,2- 2 FE I e 1 [4-+6 34 TV i 4
G RME R T —FiFE POC CC19-R (C7oHsaN1204), 4 HAE T HEEPEA, et 5750 a o e S
AT EOEaERER TS & T FHEEEAH, HHT SRR EER s FIEEY . P RR, %
TV e A R I L TR 1 R, ATIR VP2 A RFIE P TG, Wl B2k,
Me2E. APIIRE. M5, B RIFHIRFTE SCRIN H AT & .

SR
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RIMEEY BT HARF RS 5 070 A AR, — BRI BT E L.
T2 WA (CPMs) VE— SRR NLURIA, HA MBS WIPERR, BA P e
MBFRGE GO R . SHEEIRIAEEL, CPMs B A NITERIE I, TR I s AfS i, Ha
JROD BT o AHIETURE — A CPMs 1N TPEIEHE, 8 I SR AE-Jei i o S BB 5 1 B AR AR T ) %
FHEREEA, HH T @ SO R T B L. BERSs ERW, Bl & ik A (BLES
Bt/ BRI AN AR (LA BRI S64F T BRI RAF RIS 0 6e 0, 200l F 15
PR 17 Fh AP AR AEIZ P RH 2> B N A TR 8 73

PN
M. Kwit, J. Grajewski, P. Skowronek, M. Zgorzelak, J. Gawronski, Chem. Rec., 2019, 19, 213-237.
H.L. Qian, S.T. Xu, X.P. Yan, 4nal. Chem., 2023, 95, 304-318.
M. Wan, Y. Zheng, X. Dai, H. Yang, J. Zhou, J. Ou, Y. Yang, M. Liao, Z. Xia, L. Wang, Chem. Mater.,
2023, 35, 609-616.
C.X. Shi, H. Li, X.F. Shi, L. Zhao, H.D. Qiu, Chem. Commun., 2022, 58, 362-3365.
X. Yao, H. Zheng, Y. Zhang, X. Ma, Y. Xiao, Y. Wang, Anal. Chem., 2016, 88, 4955-4964.
Y. Wang, J.K. Chen, L.X. Xiong, B.J. Wang, S.M. Xie, J.H. Zhang, L.M. Yuan, 4nal. Chem., 2022, 94,
4961-4969.
7. Y.P. Zhang, K. Li, L.X. Xiong, B:J. Wang, S.M. Xie, J.H. Zhang, L.M. Yuan, J. Chromatogr. A, 2022,
1683, 463551.
8. Y.P. Zhang, L.X. Xiong, Y. Wang, K. Li, B.J. Wang, S.M. Xie, J.H. Zhang, L.M. Yuan, J. Chromatogr. A,
2022, 1676, 463253.
9. Y.J. Ding, L.O. Alimi, J. Du, B. Hua, A. Dey, P. Yua, N.M. Khashab, Chem.Sci. 2022, 13, 3244-3248.

W oN R

170



FhEs S VUEKR

ETRE-RREEARN R G AR BiRHE & SR B E H
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TGS BRI B AR RS SR, FEAN R R G ) £ B B ] AR A R AN IR ik
T B 2 EE i AR R AR E ) QSRR AFAY L RE TR 2 (4 1k R LM PR A I IA), LA 7™ B I R 5 Kt
PEO, R B FE B 4 2R Ok B I (] 48 s I BOR 7T S 80 R 40 (R (R B M dh =, (E3 A ReE - A A
RABEBARE S CRPER BRI ) 1 €% 7 V2 ) S it

AP logkow J6 F-8.1 ~ 11.6. MW & [l 89 Da ~ 1449 Da 1] 343 G HLA> F, & HAE 30 b
N T S ARTBURH €8 5925 (MDD b (47 B BSF T, 38l A 7 s 78 3 2 500 {3 B e Dol R e Bt A 5 Fra 2 i
FEH T — Rl T B AR AR AR R SRR R TR € (o B e I T 7 v

SRR D SUR A ERE RS RUANRRE S Bh B A AR B (Figla), il kA
TR BRI I B HE R T 5 (Fig.le, BEEA); 2D YRMUBHEE V1247 I R SR B AH A il 22 5K (Fig.1b—¢),
PR TR BB 2 (Fig.le, SREAHE

A a. highly similar CMs Ene, error = | predicted RT - experimental RT |
é ) , ﬁ EU% %%&%ﬁ?ﬁ* E(J ,f% ll% EH‘ IEﬂ 20 g:ué;;_mal_zminz . slight simi a:[y
%)ﬁ\ i}l—l”ji‘?zrj_:‘ Z: Ia @;iﬂéﬁiﬁ Hﬁ*ﬁﬁ E(] é ‘:7 2 Mc\:eralésmla'\t,‘- ] ‘ H :
WA SO SR | LT oy L el
Hoer gailwlﬁ ,/ g Jetesz: chldpaBilina !!--AA!-!.--
INTFo g ol f oo - €rror = | predicted RT — rpRT |

I 25%-75% T 5%-85% — Median line

c. slightly similar CMs

24{locallC1_A585_21mint
CM30 e

MRS 77 CM 03 HILEE
BT CM 05 1ERZEHNTT i -
(Fig.1d), 4 LRI 2% (7 B ol T
SRR, T LE it € )y v e
AR BN TE] (ST  E .. -
RD), FIURELREIF SRR e suury s
TE 4 L v 0 T ) o

AT ELE, TTLARHE RS AR 5 5N

(TR, T €t )7 SR AR O P (B TR 25 BMIE T 3.7% (Fig 10« ¥iZ AR 5 QSRR BEAHEF,
HE TR TFUSCH e (i METLIND Mg QSRR A88,  FT FAUICF 25 001465 M 431 1R 3% B o A 0
LB B A R0 o P 2 T B (ST R I B e 5 200 0 B AT > 16.7%
HE44 BT 3 LA IE RS S B

Relative error (

Experimental RT (min)

12

-

Input CM

Fig.1 RT projection and calibration results for the validation set

JRHEIA: UGS, CREASTE], ARG, B, KU

3R
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it

T T ZAAET BRI E dr i b, 5 T WUk A BVE AR R B35 2 %, SR T
TS WA 7> B AR R FE N — B 2 A U — KB e i . B K (CED) BRI 2% m . o
MR FEA D B RIS SR O T B I il ik —, SRS
Al — i (VCD) 4%, AR SEBLTFE 731 o6 A 70 B AT H Ve Fi2 A1, 2]
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Separation of chiral benzotetramisole by capillary electrophoresis and
identification of its absolute configuration
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T2 HIK: @ —Me] DUNE SO MR aU TS 1077 Tk X% 3B U3000
R A CBFE: TUonsR . EBhdEEds . R, UV-VIS filllgs. (il T1E
ui): fiEAE: HE Ultimate® LP C18 (4.6x250mm, Sum); WEIAH: A AH: 0.1%%8%
B2, BAH: HEE; BEEEYE (0~5min, 5%B; 5~10min, 5% — 30%B; 10~25min, 30%
—40%B; 25~35min, 40% — 65%B; 35~50min, 65% — 100%B; 50~51min, 100%
—5%B; 51~65min, 5%B;); MK 220 nm, HiE: 35°C, #E#: 1.0 ml-min-1,
BEFER 20p], S5 ZT7 VAT A TR E LG AR SRS . S50 PTEEL I TR

JE 61 5, RERTIEE M I Te SO, B AR R AT
KEE] B (s B fRAUEIE:
1-28.407
400 -
300 |
200 -
100 |
) /_/—-'—h’_lL///
-SD_I""I""I""I“"\"“I'"'I""I""I""I""I
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.
5 |Eafk 1 B I ] WEE 7] AL U i (EP) R (EP)  RAFREE (EP
min mAU*min mAU
1 28.407 151.572 435.073 39366 n.a. 2.01

B 1. YRmERE
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400
] 8-27.950
,300-
200+
] 6-23.243
] 9 -28.830
3-15.007
100+ ' 7-23.933
04
'SD—I T T T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 250 30.0 35.0 40.0 450 50
s |iEaFk £ ) L3R A W Brd (EP) S (EP)  [RAFRE (EP
min mAU*min mAU
1 12.647 3.833 50.066 211928 14.86 0.79
2 14.577 0.700 7.248 150083 2.95 0.97
3 15.007 8.811 93.767 178989 6.28 1.28
4 16.057 2.391 18.205 110038 22.69 1.28
5 20.970 2.555 16.641 121446 8.47 1.04
6 23.243 26.610 138.869 97839 2.40 1.43
7 23.933 13.043 72.382 116511 11.17 1.20
8 27.950 82.524 304.497 64358 2.43 207
9 28.830 18.610 103.090 164180 n.a. 1.21
B 159.079 804.765 1215372.00 71.25

B2, REAMESEE

[1] " E 245 88[S].2020 4FFR.—&E.

[2] DHadE, s 22 iy S5 20 SRR SR FE [J].CICM Hh BRI R B 92.2018.10.141-144

[3] ki, 2 e, T BRER R 25 e A [ 000 A = AR M i SR B 4 Ak K 5 5 05 ). 7 [ B4R AR 26,2018,09, 1146-
1150.
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MBI EFRERBEBENNEESHRRAEXSFERSS
230V

R, BERMGAEMKRY, BT, EE, MR, FRA!
(1. WL H e R R R A ), 44 321016)

BE: ACKA R HERBRESNARHE& THELSBEAS FERBE X
RABERBEBIEER (Welch Blossmate Phenyl), FFiZEREIEIEENF

PN
TEMADFEAFRIISBESHT. LREETHIRS FERFRD F

R . BERSHOFK-BKINFER, U TZERFR. BREME.

BETE. BUESE THAMAREEIESH, NMHETOBEXRS FEE
B AR ERBGEIEER, SLIERPRARIEZRE A, SR
C. /AREE. BRYER. a- I AEEHREREESE 6 MinEXD FREMFR,

ERTZMBIESHGHNEETER. SBEREURESHEENER
ERREE. (RERENMSBEEIETANEN, HESHEEERAR
HEEEEHT T XD B, LSRR Iz AR RIEEIETHER
RIf279 3.5 um, FlLARJ9 450 A, LERMEFRA 15m7g, BEEJI 1.0%, pH i

M9 1.5-10.0 LIREBEREZAEFFE, ERERID BRIENIESEH

§

BEUNREERERMYE, SRIHBEEZASRIERII@IEE (SEC) 1

3

tb, EIEESITIEER, PBERF, EPERECNSEBNSBE
1% 3.87, ICIEIRENVY 42087, (REARTIE)S 8.8 0¥, o-FLEEBEMFEIRE

175



FERY 2 PUER

HRDBEARSBEEIA 2.55, EiSHEREDN 75760, fREERTIAN/99.3 o4,
FH, ZEEERARENS UEREF ARNME RSB ERSW; 230
TR XASRERIBEHENTEY RS FEA ZHNNAEE,

WERERRS FEEE/ 12 kDa - 250  kDa,

ABSTRACT: In this paper, a new type of large-pore phenyl reversed-phase

chromatography packing (Welch Blossmate Phenyl ) applied for the separation
of macromolecular proteins was prepared by a "one-pot" copolymerization
method. According to the the macromolecular protein characteristics of
molecular size, aggregation morphology and hydrophilic-hydrophobic effect, etc.,
We studied the chromatographic parameters such as the pore size of the packing,
the type of ligand, the bonding density, and the durability test under acidic

conditions. Six standard macromolecular protein samples including

ribonuclease A, cytokine C, lysozyme, transferrin, o-lactaloumin and carbonic

anhydrase were used, and various chromatographic parameters such as column
temperature, chromatographic parameters were investigated. We also compared
our packing with other wide pore packing in similar particle sizes totally porous
particles of the effect of column flow rate and type of bonded phase on the
chromatographic behavior of protein peak broadening, retention capacity and
separation using reversed-phase chromatographic column separation experiments.
Results show that the new phenyl reversed-phase column packing has a particle
size of 3.5 pm, a pore size of 450 A, a specific surface area of 15 m?/g, a carbon
loading of 1.0%, pH tolerance of 1.5-10.0, and a surface porous and other
characteristics, which can improve protein resolution and quantitative accuracy in
a shorter separation time. Compared with a chromatographic column with a size-

176



E NNy

SR

exclusion fully porous particle packing (SEC), the column has a shorter analysis
time and higher resolution. The separation degree of transferrin and lysozyme

reached 3.87, the theoretical plate number was 42087, and the retention time was

8.8 minutes. The separation degree of a-lactaloumin and transferrin reached a

separation degree of 2.55, and the theoretical plate number was 75760, the
retention time is 9.3 minutes. The column uses a stable porous layer packed bed
to prolong the service life of the column. The new large-pore phenyl column
packing prepared in this paper has a wide range of applications for biological

macromolecules, and can be used to determine the molecular weight of proteins

ranges from 12 kDa to 250 kDa.
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Figure 1 Chromograms of the six proteins separated by a large-aperture phenyl reverse-phase

chromatography column (Blossmate Phenyl,2.1x50mm, 3.5 m)
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T 2R E R, SRS T R SECR. MRS ER &R RE TR mfEm,
FEIEARAN AR (il () 7y BEREaUR e 7 2R PR SR 0 BTk . (R LR T 2RISR . 2R
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L AR VEH R K URAT IR, 37 76 A T R A 0 RS A U N A e 75 IR e 1 35 1 At =
BEFB 58 R B RZ IR A DU FRIAURE JU) 2 < RAE - FEAS BT AL B AL PRI M-I TR A 3-8 R b Jeh il
B A A R SR ) o AN ™ F e A AL R A D 45 SR R, S R A AR RS, fE
5 R OR300 7 A T Rt e IO PRS00 P ), B 0 B BE RS L BE R 4% o LRI T R A IR 2 7,
SO RERRYE, 20 I R RO B AR VAR AT B S IR B e 8, AT 25 BRZS TR 1A TR »
XRpITVEEERA A T HEGIRBURL I RICE K EERIAUR, ¥ EoR R 5 T8, BiFis
SEVEE A I SO AZ IR S BT HE o T AT 290 A RSORSE P 1) 5 R 52 M0 T i 2 FH ) S B A
E

AHFTEH, R A AR B R H 2% 1 iR pE D A = 2R GRMRL (FesOs NPs), 1E N1, 18
it Stober 1£7E FesO4NPs K058 4 MHE (Si0) JZ, 53] FesOs@ SiO, NPs, KIFEZ S H K&
Fodk, FIFZEST ST (TEMD. H A4 (SEMD. HRaNFE REEIRTT (VSMD. RLEE /- ST A30x kAT %
fE. 45K Fes04@ SiO» PIKBLER EA AL PEIREE . ¥ S gk kiE (300~500nm). =ik
70emu/g FRIVEAITEEE « D057 f 70 B DA AR RE 1 o R AR 7 5 1 22 A K WL ERA T 9 AL IR e A
BEH TSR e s AL, (Rt HY T3 b [RI SRR B 7 A xs b, AT FE RO AR B R AL TR 12
BUE R EiAF] 115.017ng/ul , B%ikF| 11.5017ug/300ul, S5T7g b [F2EH 7 5 R AR — B 2 A
o SRR, ARWFFH] I Fe;04@ SiO3 NPs 5 4 1T L AL RIS I 72K -

KB ZERIEEL Fe304@ SiO2 NPs
Z5 3R
1. V. F. Cardoso, F. Anténio, C.. Ribeiro, et al, Advances in Magnetic Nanoparticles for Biomedical
Applications, Adv. Healthc. Mater., 2017,1700845.

2. H. Deng, X. L. Li, Q. Peng; X Wang, J. P. Chen, Y. D. Li, Monodisperse Magnetic Single-Crystal Ferrite
Microspheres, Angewandte. Chemie., 2004, 44, 2782-2785.

3. W. Wang, A. Zheng, Y. Jiang, D. S. Lan, F. H. Lu, L. L. Zheng, L. Zhuang, R. J. Hong, Large-scale
preparation of size-controlled Fe;O4@SiO> particles for electrophoretic display with non-iridescent structural
colors, RSCAdv,, 2019, 9, 498-506.

4. M. Zhang, L. X. Li, B. C. Li, N. Tian, M. J. Yang, H. Zhang, C. G.You, J. P. Zhang, Adsorption of DNA
by using polydopamine modified magnetic nanoparticles based on solid-phase extraction, Anal. Biochem.,
2019,579, 9-17.
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Exploring fatty acids biomarkers of obesity for children based on
GC-MS with on-line derivatization and multivariate statistical

analysis

Zhi Huang', Ping Guo', Ying Wang', Ziming Li?, Xiaochen Yin?, Ming Chen?, Yuming Hu** and Bo Chen"
1. Key Laboratory of Phytochemical R&D of Hunan Province, School of Chemistry & Chemical Engineering,
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2. The department of Toxicology, Hunan Provincial Center for Disease Control and Prevention, Changsha,
410005.
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Abstract Background Biomarker represented dynamic change of individual metabolism is crucial for the
precision prevention and treatment of obesity. The aim of this study is to establish a rapid method to detect
plasma fatty acids profiles and identify fatty acids biomarkers with obesity:

Methods 94 children (50 normals, 26 who were overweight and 18 with obesity) between 5 and 7 years of
age were recruited. Fatty acid profiles of plasma from children were analyzed by gas chromatography-mass
spectrometry (GC-MS) with on-line derivatization. Then, the multivariate statistical method of principal
component analysis (PCA) and Orthogonal partial least squares discriminant analysis (OPLS-DA) was used
to identify biomarkers for obesity. Results A total of 11 plasma fatty acids were detected. C16:0, C18:0,
C18:1n-9, C18:2n-6 and C20:4n-6 accounted for more than 90 % of the total fatty acids. C20:3n-6 is a related
biomarker to distinguish normal and overweightor obesity. C16:0, SFA, C18:2n-6, n-6 PUFA and PUFA are
related markers to distinguish overweight.and obesity in children. Conclusion Plasma fatty acids are effected
biomarkers of obesity for children and GC-MS with on-line derivatization is a rapid and effective tool for the
analysis of plasma fatty acids.

Keywords On-line derivatization; Multivariate statistical analysis; Obesity; Overweight; Fatty acids.
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Figure 1 Graphical abstract
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FEARE T, JATESZIFIA T DNA K-S EHR, 456 UHPLC-MS/MS 704, NE A,
/b5 DNA FF A fE I3/ A it A50FE 1R [R] IR 3145 SE AR R S 10 5 SR 0 7 nT A7 B 7.

W

53R :

Smithies, O., Biochem. J. 1955; 61-(4), 629-41.

Bachvaroff, R.; McMaster, P. R., Science 1964, 143 (3611), 1177-9.

Bishop, D. H. L.; Claybroo.Jr; Spiegelm.S, J. Mol. Biol. 1967, 26 (3), 373-&.
. Dowen, R. H.; Pelizzola, M.; Schmitz, R. J.; Lister, R.; Dowen, J. M.; Nery, J. R.; Dixon, J. E.; Ecker, J. R.,
Proc. Natl. Acad. Sci. U S. A. 2012, 109 (32), E2183-E2191.
5. De Smet, C.;Lurquin, C.; Lethe, B.; Martelange, V.; Boon, T., Mol. Cell. Biol. 1999, 19 (11), 7327-7335.
6. Hao, Z.; Wu, T.; Cui, X.; Zhu, P.; Tan, C.; Dou, X.; Hsu, K. W.; Lin, Y. T.; Peng, P. H.; Zhang, L. S.; Gao, Y;
Hu, L.;*Sun, H. L.; Zhu, A.; Liu, J.; Wu, K. J.; He, C., Mol. Cell 2020, 78 (3), 382-395 e8.
7. v Wang, Y. G.; Wang, M.; Djekidel, M. N.; Chen, H.; Liu, D.; Alt, F. W.; Zhang, Y., Nature 2021, 599 (7884),
308-+.
8. Zhang, R.; Lai, W. Y.; Wang, H. L., Anal. Chem. 2021, 93 (47), 15567-15572.
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T P =AY R-loop 53#R

Di R4, B, BEm, mIEw, Tk

o [ B B AR A A

I EE &2 E-mail: HLWang@rcees.ac.cn

R-loop #&—25H DNA: RNA Z+&1AF154E DNA 4Rk =B RR 450 . B fERE R iR
¥ GIEEREE O i E2H . DNA SHIFEE SRV R R G AR AR B 2R . 8T,V R-
loop [MAZTE R g £ E i BE R ALt Fee PR A se e, R B R — s N\ A RE R A K.
DRI, VHERf A€ 7 R-loop TEFEDRIZH AL BN T 1 MR FL A ATRHIE . ZhaS T BORg AT L SAH G EE ) 7 T e
HAEER L.

AR T —FhIE T % DNA BB R-loop 43 Bl e 592 . R FH 28 40 Mt 2 Bl 7 A AR AN v
RN, TE R-loop ik [ HEE DNA A=A famsng (dC) EJRMERE (dU) M. TEAGE
ZEL RIS A FRE 11 22 Tl v R B 10 ot SR AR B A A2 1 ¥) HPLC-MS/MS 73 #7 J7 vk I =il -, FRATT
RIET dU IR, LL RNaseH AFEWER R-loop 45 KA Jyxt I, Bt 7E B 4A /K7 | dU & &
ALK AR GIFIE & R-loop. UEAL, TATIEBEMPA TIEE TS gDNA 54 DNA SCEME T
%, WIS G EnEEN T L EYE B TR AR, DA BRI 5 2R A A B R A K AR R
5E L R-loopo

SR
1. T. Garcia-Muse, A. Aguilera, Cell, 2019, 179, 604-618.
2. B. Liu, X. Liu, W. Lai, H. Wang, Anal. Chem., 2017, 89, 6202—-6209.
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ISR MBS & AR aYZ R ALK E

FI7, #ER, ik
B BB AR A IR EEHE T A O IREE, TIOR8 S {2 Bt
JE IR & A\ E-mail: HLWang@rcees.ac.cn

5-$% I Ak B g (5-hydroxymethylcytosine, 5hmC) &9 & W R WL brid, BAIERHE
BT . 5hmC MU S5 T Yk FFgnfe . 2R RIA W o, 1 B w] AR B i
—Fbr EY Y. =AW AR A 8 B i (High performance liquid chromatography-mass
spectrometry, HPLC-MS) 1] DL R B HLAG it 73 4 ShmC 7K~ 224k .

P38 F1. 5% (Pentachlorophenol PCP) & —F B R A A MLIS Y, HA mEME. FFAM &
VIR B E, FEFE R EOE . Sy, SERAN M 2, PCP 18 4 BkVE FBluk) 32 FIE R B AR AR M B JE 71,
FE 7R AR H 5 30 77

BT, EPNIMET PCP KHARUMI st i 7t 2 A hE vtk stk . IR B S5 7 1, (HA2 K
T PCP AR B 5t FLHAME G ShmC KTt st i Bk, FRATUABE S f il fin iy, wt
I LA BE D £ R i ShmC ZKSF RS20, SR 7T BURHLH)

Z5 3k

1. Bachman, M.; Uribe-Lewis, S.; Yang; X.; Williams, M.; Murrell, A.; Balasubramanian, S., 5-
Hydroxymethylcytosine is a predominantly stable DNA modification. Nat Chem 2014, 6 (12), 1049-55.

2. Li, J; Wang, W.; Moe, B.; ~Wang, H.; Li, X. F., Chemical and toxicological characterization of
halobenzoquinones, an emerging. class of disinfection byproducts. Chem Res Toxicol 2015, 28 (3), 306-18.
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S FEREMEIS R TA B - FER MiFE

EARMS  HHE, HEEC, Rk BKGR 'k, ERE O

I Bl R E B SRR TR, 2. ) ER RS —WREkEb, 3. BilstiE KeE Ay
BHEARAR B

JEIHEE R A E-mail: billy_zq@sijtu.edu.cn

Mo gL IMAE (Thalassemia) , 3% ISR 40 M 3% i R0 21 85 (AR Ak, & — 8 1) st 4% 14 Hb
PR, ERA 2.87 AR SN . 4.61 AZBRIRA T B35 A 1.51 12 Hb 28 iR B35 (1] th
HHE B LR P P 2 AR T R R R RVR YT [0 REREAE 3], (HHVEYT S B st DAL, ASHTAI =
5 206 T AR AR 3 B A R B S R A R B e 4], KRR & A iE 2 s, wEsith
PR, PORSE, (HEBMESERENER). WHEARE (LC MELNE XA HIK(CZE)fEMAEA
T AT H A R ER A . R, £ B A B SR AR DR L R v 1T 52 B2 VAT Hb e [5]. 4R
BT E AR pH B IEF 25 5 %2 3 pH B EEA R E IR mI6]. N T s AR, JFk T e pH
BEEE (IPG) , (HANSRAFTE H AL ZE . Bt B ACRAER K 1 @ [7], A EH T RMAEIG R G . AT
iRk FIR AR, JFR T EE) PG kE IEF (mIEF) FEFLS ), B FILCE AT

ATV S R A MREAS B ik M B2 HE 9 ML 1 pl, {3 ) £040 i 2R 2 B 900 1%, hnA
RAIRIEN 0.4% (VIV).  pH5.2-7.8 MR R, U 25 uL ARl o BT A, R
£ 200v FELE R A 1min, 400v HLE N 2R4E 2min, 600v HLJE T 284E Tmin, &5 REEAE 12 70 4h N 58
M, fea Amin BEAT AR AT HT .

SR AR, S B Hb AV A FIAE AR MISRAS BITE M 4 B, 4083 KK im T LCICZE/CIEF.
AN B I 2 ] [ 0T 24 ANFESL, IBATRFIRANTS 12 080, A5k B AT B AR AR AR 22 50 5]
N 3.32-4.91%#1 4.07-5.33%. ¥ mIEF JlllE4E RS LC (n=327) A PCR (n=307) #ATELEL, FLil
SE T 634 MEM . 2L 3.5% HbA A#MHEINT, mIEF 72 R BUE N 100%, 455N 89.1%; U
RZ% Ho A2 F1 F, Ul mIEF A1 PCR T &% A 96.7%. 5 H a7 kA0, %077k A 5.
o R R SRR R R (D0 A5 iR JLAE B - b Hh A B I R I AT B 1 A R A VAR IR R A

[1]. GBD 2016 Disease and Injury Incidence and Prevalence Collaborato, Lancet, 2017, 90, 1211-1259.
[2] H. Gabr, M. K. E. Ghamrawy, A. H. Almaeen, A. S. Abdelhafiz, A. O. S. Hassan, M. H. E. Sissy, Stem
Cell Res. Ther., 2020, 11, 390-398.

[3]J. Gaziev, A. Isgro, K. Paciaroni, M. Marziali, G. D. Angelis, M. Ribersani, C. Alfieri, M. Andreani. Blood,
2018, 132, 5777.

4] D. Z. L1, Y. D. Yang, Best Pract. Res. Clin. Obstet. Gynaecol., 2017, 39, 41-52.

5] H. Srivorakun, G. Fucharoen, K. Sanchaisuriya, S. Fucharoen, /nt. J. Lab. Hematol., 2017, 39,101-111.

6] C. X. Cao, L. Y. Fan, W. Zhang, Analyst, 2008, 133, 1139-1157.

71G. Q. Li, H. G. Li, F. F. Dong, Y. F. Bi, Q. Zhang, F. Z. Kong, X. P. Liu, S. Saud, H. Xiao, F. Luo, Y. Peng,

H.J. Ly, L. Y. Fan, Y. X. Wang, C. X. Cao, Anal. Chim. Acta, 2019, 1063, 178-186.
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2412 Protein A-SEC/CEX 2D-LC Z4RIEEIxBRERM

Bl MEHEL xw!
Ve te R ORED HIRAF, i, 100102
*E-mail: Bin.Liu@agilent.com

JoHiA]: MHC-2D-LC, Protein A-SEC/CEX, BATZREHIA, T, HfF R

BT YR O EDUA (MAD) HATX 0 T SRR A iy S 2R 1 o X el i A MR AR 7 H R
i)t B SRR B R A YR 2 1300 MNEIERRZHAL, #ES mAb 4r T34 150kDa, I HIN T sk
DA EENE, 2SR T ROV A5 . 1X 2 R S R T DLE— D SRR R B B e,
Az e T R K SRR AR . DUZREE R AT DU ARy Bl 1 — 0 T R R AR ¢ X BB S5 b AR
, #EEAMINEITIE. Zath. ARAEA SRR . B, ARl T NIRRT E ], mADb
0 5T B S PR R T AN ST RIS D AR ST 22 R . X G O s ) P A PR R AR

N T a4 CQA HIFRERAR AR m T R%, @ AE B RGPS AFER I rEoR, 2l
MW. ZEBRFI). RIEE, AR i vEss s R, MAA RIS E] k5
ZINHT . 1ff 2D-LC HAR, #i/e MAA JE IR 1) it st

At S L JE MHC-2D-LC HR, ¥ Protein ASERI (1 . AAFIHERL (% (SEC) LUK
BT AHERE (CEX) S5k, ST mAbSE T SRAER DL Fr BL A M AL Aes S35 14 23 BT
(1 E sk iaifE. FIH Protein A-SEC J5¥2:, %55 2D-LC 7 EATTH £ i 5 R EMR B 8. RBUE
%5, SEC 28 4/ B K RS R ifs A6, Protein A-SEC 48 4k T Hi Rt/ 7 mAb £4
KSR S AL 5 BT G B 2k SEC R At — B SRARI NG, BEMS BE L S RAEFE i A 5 (1 o &
J& . FIF Protein A-CEX J53, | 8] LA4r HIV) %] Protein A WMt & AN [ BT #3 CEX Hp Bl P 48
SR o L. AR E SRR S R LI AR ], Al U] FIe S A7 B 1 45 RARAEREA
Protein A PR S5 84948 SR It 45 2R

& FH Agilent 1290 Infinity 1| 2DLC AH 540 7T LK AR 7= BT A9 K It T8 J B e dh e, 72— 45T
FE BT R FIFH 2DLC JRFREE — 4558 FHl SEC 5 CEX ¥, 375 RAEAR DL b AR A4 (1K)
A5 B« Protein A-SEC Al ERERBURARARERE, BIFT3R1S SEC B RLF70 & Protein A-CEX 15
U] Agilent URFH) ASM 1, FIEEZEAVEE DI BEMRE protein A h KEHI#:, DAIFE CEX &1
T AL SRAT OR B O I 1) R8N
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[proten A_SECHResmS | DADIA Sg=280.4 Ref=aff
1121314 ][5
102
300
2754 K é . . A ‘jf’_
— 3 X
h F1—ZEprotein 15 K
228
200
3 s
£
<
g 150
2
& 1254
&
1.00 {
0.75 ¢
0.50
ARIN—
0.00
21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
protein A_SEC-HiRes-mS5| Cuts 1-5 fom DADA
x102
8 A rE— s N
# —4ESEC &, 15
7
[}
=)
2
g 5
o
H
o 4
2
&
H
4
3
2
, o g
3 S
o o
. ¥
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 2 22 23 24
Retention time jmin]
‘Agilent-IEX-cut IN-with ASM | DAD 14, Sig=2204 Ref=aff AgilE N IEX cut TNwith AS V1| DAD 1A, S13= 2804 Rerart Al S IEX oLt M Wit AS | DAD 1A, S 13-200.4 Reaft
=102
as
- “Eprotein ABIEE]
ZEprotein 5=
25
R
g
F s
o
o5
0o
025 0850 o075 100 125 150 175 200 225 230 275 300 325 350 375 400 425 450 475 500 535 550 575
Retentiontime [min]
Agilent 1Ex_ou A | Cun o1 from DADZA AGilent 15X ot 1M _with ASM | Cut &1 from DADZA
x10 1 =
2.50 g
=
225
= B HFIEXHIKE
1.75 = =
1.50
125
2 100
E o7s
g o=
o.2s
c.00 2. <
o=2s
050
o7s
-1.00
150 155 160 165 170 7.5 180 1es 190 15 200 205
Retention time [min]

SR
S Schipperges, S Schneider, and U Huber. Determination of Multiple Attributes of Monoclonal Antibodies. Agilent

1.

Technologies, 2021, 5994-3521EN

Fig. 2 Figure for the Protein A-CEX
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X H Agilent 1290 Infinity II ELSD 347 EE&IT AAV fREB[RA&
AR R0 PEI 32 E

Boktex, ki, &6
ZHERE. (PED AR

I EE 52 A E-mail: cheng-hua.yin@agilent.com

KA T FFH Agilent 1290 Infinity II ELSDAPoroshell 120 CS-C18 i 4% (3.0 mm><100 mm,
2.7 pm) XFAAVIR BRI IS YR R IEEE (Polyethyleneimine, PEI) 5% B HEAT @ &0 A K
Peo FAERHE 0.2% =R ZBRKEBA 0.2% =5 LR ZIEEWONTEN, i FIBEE 261
JER ) PEL AT 4 B AR I . 2R T . R, HEE RIFmIZMEX
R RSP MR AR, A 25 Al e FE AT P B R PEL BR BE A B A
PRAL—BI R 57 D A T

PEl 4.0 pg/mL¢

|

_—

[ ] a &t
i
| |
] L] 1

Wh: AR 2ug/mL
orth: RINbs

P 2. AR LR A PEL BRI ) 2 ug/mlL (655 T JEH0C 0 2 4

CEDEN
L. ZHEEACLE I 255 R S A 7= T 2R A Wi v 7 &, ekl ChED GIRAF N CE, H
WS 5994-3710ZHCN, 2021
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£ LC-MSD 3} ADC Z¥IF BN/ Ny FERHITEED

WA, S8

LR (PED AIRAF LIH— A

HIHEE 2 E-mail: meng-jie.shen@agilent.com

PUAMRIEXZ5Y) (antibody-drug conjugate, ADC) J& K /Ny -85 3 29 5 i se P fi i i i
(linker) fHEL, FIH A FEFEPUARMSE R Rtk JHR A R AR, FOUN 78R, R SERR 4N
o, EA a2 R S . MMAE (Monomethylauristatine, B H 3 BB AT E) &9 )
TR (drug) Pl FTEADCZW T, I8 Ik TR BE T FIMMAE B2 1l SR Bk W i -ve-
MMAE (Linker-drug, LA FfiifRAve-MMAE), PRSI b )52 2 2 fdrugfiLinker-drug
B 2s, (B4 Al feA /b B B I MMAEFIve-MMAER BE7E 7= b b4k, BB /Ny F1EZ
YIRS AR A T RE 2 MADC B . i /N PR M, SR, SmADCHYIT)
VB Rk, WEIADCZGY i 85 1/ 4 18 2 1 & AR . AR Agilent 1290
Infinity 118 &= 2 A (3% (UHPLC) ZR4GiAilAgilent 6125C H JUMFT T 1G4S I 2%, ADCZE ) i
BN T B EMMAERIve-MMAE R E B | R i ik 77— RA#0.1% HIRM N
501 % FHERI/KIETRAE NI SIAE, 18 Agilent PLRP-S, 2.1 x 50 mm, 5 um, 1000 A &if4:, Ff
AT MIE UM RE IS, DABRIE 7 VETE 200 N XTIF 57N 70 T-MMAE Fllve-MMAE 5 5 i 347 43
B, R 248 m/z=718.3 (MMAEF][M+H]) 1 m/z=658.9 (ve-MMAERI[M+2H]*) ik #
BRI T R, deAh, da b R DT B AR DN, I DI\ R RT DA e
MY, 1Z 7RI, MMAEFIVC-MMAEZE0.01 pg/mL-1 ng/mLik BV, AHo¢ RER?K
F0.999; H7vkEEMELF, R N0.01 ng/mL FIMMAERIve-MMAE R bR TROESLHEFESED, (R
IS [A]RSD 73 71 J0.17%74110.08%,  HIFIRSD 7377 91.03%H11.67%;  [H]i %5 485.0%-102.2% . J7i%:
=, FEREANUEFIDE 195 NS BRFE i 2B, F548 FH Poroshell 120 SB-C8, 3.0 <50 mm,
2.7 um AIEH S MMAERIVE-MMAE BHT /08, %7k R EA RIFIIRIESE R R 5 B Al
. AR, MMAEAIve-MMAETE6.25 ng/mL-1 pg/mLFR G, HH% RERZA T
0.999; DLZRIERAK SR E ELEHERESEE, MMAERIve-MMAE 45 B I []]RSD 43 1) 250.22% A1
0.03%, [HIRHIRSDZ 7 N2.22%H14.11%; [H]Yi %2 7£83.8%-99.7%. S5J7ik—HHtL, JiikHEATE
FRE S TS RR, (HZ AR E A RBUE . AR ST B R BT 7 iR T S A ik 2 4 1S ADC
2y N R TR R R T R

EE BTN

1. P BURZGIBEIRTE S, A 9hE #0170, 2020, 452(12): 185-188.
2. llona Pysz, Paul J.M. Jackson, et al. J. Chromatogram. B 1146 (2020) 122075.

3. gk, FA4E, wMS, XUE. A/ CN 112285238 A.
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T AL Bh YR FE P38 B R AR —BEH B R E St 52

TER, KREFE, DR
UK S 7 T REES B, )L 430072
JEIREE R A E-mail: ygfeng@whu.edu.cn; gf zhu@whu.edu.cn

Bile acids (BAs) are a kind of the gut microbiota-host co-metabolites with the abundant structural
diversity, and play an essential role in maintaining gut microbiota-host metabolic homeostasis!!!. Recently,
Quinn et al. found that gut microbes mediate the conjugations between free BA and amino| acids
(phenylalanine, tyrosine, and leucine conjugates of cholic acid)?. The new findings imply that a large number
of new conjugates of BAs in host-microbiota co-metabolism remains uncovered. In this study, we described
a new derivatization-assisted alternating dual-collision energy scanning mass spectrometry (AMPP-dual-CE
MS) strategy for in-depth profiling of BA metabolome in mice (Fig.1). We discovered and characterized
novel conjugation types of host BAs, amino acid conjugations (alanine conjugation and proline conjugation)
and acetyl conjugation. Additionally, new leucine- and phenylalanine-conjugated BAs with the different
sterol backbone were also discovered and characterized. The findings in this:work broaden the knowledge of
BA conjugates, and provide the substantial insights into structural diversity of BAs derived from gut

microbiota.

AMPP-dual-CE MS

AMPP Derivatization Alternating Dual-CE Scanning\\

4 - ] ‘

o =
r* o ::" C) ..D Es Low ilbenevgy -_\:
BA AMPP v 9

g °
Qy-w l e - 2
R Ne - >
LoD -
BA-AMPP al €0 Tor

[ a3
High CID energy

g%f

R Mok

Fig. 1 Schematic diagram of AMPP derivatization-assisted alternating dual-collision energy scanning mass
spectrometry (AMPP-dual-CE MS) strategy for profiling bile acids.

SE R

10. Perino, A., Schoonjans, K. Metabolic Messengers: bile acids. Nat Metab 4, 416 - 423 (2022).

11. Quinn, R.A., Melnik, A.V., Vrbanac, A. et al. Global chemical effects of the microbiome include new
bile-acid conjugations. Nature 579, 123 - 129 (2020).
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2 B R AR EIER A EM DAY GEEM R
SR, R AR B0 KIS AT SR, TR - R A

VR E BE AR, AR PR G 25T R T, KRR ZGYTE MY S Th e K s s, b
e, 100050

R RBORSE, EMRE S KRG TG, JER, 100081

E-mail: zeper@imm.ac.cn

AU ZH 2 T E A WA 32 SN R =30 Ja WIE T /D o A B AR AR AR, FER R AR K &
RZGWE I 2 T LRI Fe b R ¥ 7 SBAE L 49 26510 0 29 b 140 v 2% 8 0 0 78 26 e - LC-MS AT
R LT MU S, SESEE, HETREDEEZ, KEEREDERES,
FRARU PR 45 0 OB TE (A ) R ARBH TR | — P R e YA R 7%, R LC-
MS/MS FI IR PE R AL (DDA) ARaCERAG/NE MG . AT B O B Ml VLS BREAR 8 S48 B AL
BEEEN R ER, a3t 1620 MR, RIS e R 4 5 4 = AR
YIBEEE, BENAE FIING e, BN TS 27407 ANE T [EINE T LC-MS A MST 5 R HdE
e o #E—BFFk B3k T H MSTannotator, BETE =200 PN 5 MO B0 E N & T IOVERE, 4 ) FRope s
B, SEIL T mE RO R S FE A R

2 BUBEIRTE (T2D) S 7™ 5 gy N AR A, Wi 2 AN B Hif, HAE TR
YRR AT S S 12D, SIS 2 . 2936-Na /&= Mot AFURE PR % 254, a0 i) AP
-1, 6- —BERREE (FBPase) BRARILKE ", 2450k 7t Rl & BLA AE 5 PR ARG, (EBEAR1E FIML
B ATE A, SRS, AL T AFADEST-MST A%} T2D KA AN 2936-Na 45257697 /N R
BARZNW)IT e 25 () 73 HEARUT L AT 78, v T2 I 3L 3 PRI = R M 434, 4878 2936-Na
I FF RS g, ARUIEES BT R B 2936-Na SRS O FFAE AN S 2 /> g8 B AR @S 10 A8 ks #E )
M TR RDTER AN S R R R, R I b 20 e A . AR IR . VTR AN
AR RS B S N, 323 AFADEST-MST H1 LC-MS/MS £ AR 2041 2936-Na 252459477 ZDF K
SRR I 2 AR RS B, RIS B 2936-Na 5 2 PR AR AT R A F R AN 2 AU AN B B R /K, i
Z Pl T o 8 0 PRI 4B 2936-Na R B8 I8 i R 45 FF AT Fr L [ - RE B e R 4% 32 I B g 4
F o AW 58K H AFADEST-MST F LC-MS/MS FEAR 25448 B 45 7 PEAEM R 1 R B 2936-Na (144 P
23ARU S0 2 S S A AR B AR AR, BB T 2936-Na W AEFEMRTERI LS, 2071t w]
T At 25 W 2k 25 AU A 2 7

AHEFATBIE 2K H IR 2 [ o HRBHIES B i 2 T (No. 21927808), RIAZYIE
PP R SThREE R S A R EH E IR (No. GTZA201807), Jbii ikl Sk SR 45K 11 X1 15
H (No:BJIJWZYJH01201910023028) %

] AR E R R AU YERE . PURE IR RE Y. ARG 4
EEPEN
1. M. Roden, G. I. Shulman, Nature, 2019, 576, 51-60.

2.J. Zhou, J. Bie, X. Wang, Q. Liu, R. Li, H. Chen, J. Hu, H. Cao, W. Ji, Y. Li, S. Liu, Z.-f. Shen, B. Xu,
Journal of Medicinal Chemistry, 2020, 63, 10307-10329
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HARMUFITENGSHAXRERETAU R EEBERES
L BE BB 22 3 R A4 AE

MR, SR |, SKERRE |, FRIRR-BTAS A

1. P R REA B AL RN B 22 BE 2 T RIRZGDIEVE IR 5 Dh e B X i sk =, bt
100050

2. PR RS B R S A E X IR EH e %, dbat, 100081
3. RIS EVRE S R AR TG, dEs 100081

E-mail: zeper@imm.ac.cn, zeper@muc.edu.cn (Z.A.)

HB RN A ATAE4L (on-tissue chemical derivatization, OTCD) A6 XU FE . MEH B N IE
PEACHM T B R, TG 55 FL 5 3 AR (mass spectrometry imaging, MSID A6l R U 1A 75 %
AR RAENAR I AE s B i A o EEREAEA, B RE R AR iR, DA
W, SR R A R R EVIFEOC, RAEAE MR H R i S RE APkt . FRATIEE 45
& OTCD 5758 )14 BB T B 1% 1 R Cair flow-assisted desorption electrospray ionization mass
spectrometry imaging, AFADESI-MSD) £ 7 — Ml ML 88 P9 840 R o A e B 1 ) 7 s AR 9T
HEAT B R RS ARER N RUBERY, C4E 100 mm®. 300mm®. 500 mm? A1 800 mm? A~ [F) A ) il RT 4
ZUABAU MR AR SRS R P AE AT AT, d I 4 & OB 5 RS PR T A AN 2 T 4]
SINBEEA Y ki, HRATAELRTSE AFADESI-MSI f i 2 VA A0 IR I (AR B s I s i@
I HEA 434 AR R N (t-distribution stochastic neighbor embedding, t-SNE) Fl LA #& (random forest,
RF) DASZEL MST B AR TIX As HE 2 1] o 25 SR I OTCD RE nTARALI R AL 2R 127 MR TEERT 71 A
BRIENENTER, WEFES T AFADESI-MSL e 2 25040 5 ot ks I R 5% . t-SNE 5 RF H -5 X
J IR %00 5 A1 ] DX S B a2 5, FRRER R 162 AN AR BT S IR %0 X3 TR HL 11 ANEA0 IR BT Bt
Jiye 2k e b g o I TR SN R AR R (R A% o DX AR o bR S TR AR B EU AR, FRATTR I L
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N TORER FASP 755 RINE M AGRA LG IS, [RIRHE RSB FE 4 2k, FRATTR
J& T — R 8 A B R A B (MICRO-FASP) J7 i, £ i 5 JE B AN T 0.1 mm? B AN 72
AWIRFE R PR, RS ERE AR FE 77 L R U . MICROFASP iU R #s AT LS [eA C18 8%
5 B B8 T A M (SCX) IR M. 2 T4 e 02, 2H U A AR R AN AR T 2 o SRATZEERCE 64 1pg
K562 ZHffi# 134T MICROFASP AbFEAI R pH SAHBL SCX 732 . T/ T HUR Bigs R, &
NG IRRTFEE S oL FIVERR, R PUR AT RO AT RE . Ak, IR E B E A B
HERESRRE SR, BRGSO SR D SRR AT R OAE SR A5 Yo SRS pH ARG 520K
Ipg & ARG AR a1 B0y AN 23, B4 50254 120 4% LC-ESI-MS/MS 73 #fr, %5 3] 48890
S IRERAN 4723 NEEARF . S8R 5@ T nanoflow = AR (il 7 07 EAHY, (B2 K T K
ARANET[A)EFE. RFH CE-MS BEFHELANS 739 J5 (18 HEAT 70, %552 31 3296 AN A1 21985 %k
B, AN S RE SR T R CE-MS BT L Rg % 3 1872 NE AR 8510 4k B, RIEMIIET
MICROFASP 77 ¥ (1) 12 6 [ J0 4 245 ot A 34 BT 65 7E s A= R il RO R B B 1 IR A 2 o0 M 7 T
HA T ) 18 FH A 5t

S ik
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b, g e A RARIC R (BIRIALZER 00D SR R4, AT DURE ) I E S S A e 1k
WIS o AR, ST E LR 70 . JRI7 R T R 2 B B P g i S A R
AEERE IR AR RS 2 HIREEVE IS FE R, MBI i & A%, FREZ FhiE 47
SRR, R R R R I S SRR EA R SAR Y S R AL R A T L

AR CAI G RE I E-6- PR SRR AE SO REAS, GBI R ERIREE . TREhAEERRE . RIS
BEFMNAL, SERIE S ST T 1T S HHRT R R R AR & B A R 3 A A
07 5211l R P i BUR S A= v/ i i e (NI =< T e e e 0 S N DRSS W SR/ U = NG EE T B
BB PR A . SR B 10FP B R RIS R BT HAH G R H(R?)>0.99, KR
FEI>40.01-10 mg/L Canf1afizR) , HAEALIE R T 3N K- 1 [l R 5 M 77.07%-115.18%, H
P HIERSDIATEC% LA, IF B b 73 H A 4 0 AR PR B AN R AT (vt . DASCe-T 2 B /R B 11
B R AT T AT AR A BRI EATLAS DU, A0 5148 BRTARE oo o e 26 0 60 267 0 -6- B TR S5 T MR R AR,
o Y5 Rl 296.15-3704.21 mg/L, “CIAIA R A2V Bl 2912.10%~25.56%, 4RI 1 53 52 43 A7 1] &=
Kl

K 10 (@) 10 FbERARIIR IS T (b) dHBEREAR S 7 PR 1o = 20 A 1) =
RPN
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HEE AR AL AR AR B PR T ANAE NS0 5 A dr (AR ST T SE RS IR AIR, B9
WRIZI. 20 I T DAL S S Ak S8 oA 0 i TR P b & B s A Thae . 8 E 52 E A
HAEMBT M. BRI, BESAERIBUKT e, HAAG AN M ERRA, M
11187 B 545 A i 3 2 1A AR LR 5 B i B R 2 sl e LA B, A iR 4T AN
A R B LE Y T RE N 2% SR SE B Ah 780 SR, PRI R F R A AR (UL E R ).
REZ . SEVEHTE, HSkZATR0Y 50, A5 540 & F AL 2 M i e BRI EoR ANy
b5l A

A TARSE T2 Thae S amre fh TS B e 2t A, ST 2 A i TRUAR R AN 7 BAS I — P T
T, SR SR AR LR P H S AL R B M B TR AR 5 S R DA SO
WAL BRI RIEAAER nanoL.C-MS 58 B ER MR I FE 2 BR B AR 70 B AT RAEREI X
TS A R A A AE Ze TR T 6 5 TR 5 T R0 Y PR S RO AH 5% 7 S Atk A2 F 7 7
BT T AR AR A PRI DIRE BRSBTS
HHIE, S5 AT LA SEBIL O MR A DR R ST MR B e e, AR SRR IS (B 1 B S N sE 4. AL
P Py 5 AN B RN R TR, AR5 A TR i - [ 7 P S L % - I A 2B, 4120 I
BLY 500 4> Hela 20 ifL (75 £ 24 - 5 11 S Ak /e e - PR B IR B e B, R 5E 1) 457 MIRBG, TR 136
FRE . 45 KRR YR IR LR s AL B 65 . LA T E A R 3 A R AL A0 i 9 g ity
AR AAEL T 6 BT 5 e A .
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F TR AR TS Z IO A F 23S . FARIR 1 DA S Bl b SO RS 2041l AT e A
MR B R B0, @ kW AR 2 I T, MR
20 TR G ICA =4 TSR GCE 6 X ZRRISER D, Rt AREMREZANSHOETE
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Abstract:

Rapid and effective separation of nucleotides (NTs) and their derivatives is crucial for
studying their physiological functions. In this work, we comprehensively evaluated the
separation ability of a zwitterionic hydrophilic monolith, i.e.” poly(N,N-dimethyl-N-(3-
methacrylamidopropyl)-N-(3-sulfopropyl)ammonium betaine-co- N,N’-
methylenebisacrylamide) (poly(SPP-co-MBA)) for NTs analysis, including its selectivity,
chemical stability under extremely basic condition and<compatibility with hydrophilic
interaction liquid chromatography (HILIC) coupled with mass spectrometry (HILIC-MS). The
poly(SPP-co-MBA) monolith exhibited excellent chemical stability, as evidenced by the low
relative standard deviation of retention time (0.16% - 1.05%) after 4000 consecutive injections
over one month under strong alkaline elution condition (pH 10). After optimizing the separation
conditions, including buffer pH and concentration, organic solvent content and column
temperature, four nucleoside triphosphates; five nucleoside diphosphates and five nucleoside
monophosphates were baseline , separated within 7 minutes. Additionally, the mixtures
containing one nucleoside and-its-corresponding mono-, di-, and triphosphates were baseline
separated within only 3 minutes, respectively. It is good HILIC-MS compatibility was also
confirmed by the satisfactory peak shape and high response of nine NTs. Overall, the proposed
poly(SPP-co-MBA) monolith exhibited good mechanical stability and compatibility of HILIC-
MS, making it a promising technique for NTs analysis.

Keywords: nucleotides separation, zwitterionic hydrophilic chromatography, polymeric

monolith, strong alkali condition.
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B R BRSPS A R BAR U N E L, IRAER, FEE SR S TS5 DNAM EAEH B
K&, HT IReEDNAS TRIP 2 20 . HET, A M IIREEDNAS T Sk A TR Pb*
DNAzyme FIA% F@ B 4 . DNAzyme MY 54 R I& Bk —FE B AT R b iR sl ae 71, i Bk BA &
R EALTEYE, ERE SHORER . AN, KZHDNAzyme A &8 B T, RAERE SR
BTN A RIS, ReT N AT B b 28 ST 1R Al

BYE HIK-BOGIE S RO MR A REE R POEM SR SR, ST R —
S AT B PO AR HH RN ARZ H I EI HIGR=5 DNAzymelE AL, 2508 S RNAVIEIA &
IDNA JEAEE 15 - AR Iidh AT A9 EE I TMRARIE . I A7 AE H AR YIPO> I, 56hR1C I DNA
RIS FHA B 5 DNAzyme i 25 G T U RS 8 DU e 25 6 A8 AR e I8, BT K
INEAET BRI, ARYE PO I ) B EIDNAZyme [3X — M I 4 S AR AR N & B B 1

RGBS BAZREAR, A EDNAzyme 13X —RetEFE 4y mT USROG IS S5O ES . B
Lﬂ JE& BT T BN UK AT LR AR IR BEDIS 19729 LA SR ) 5 DN Azyme 8 % 1% 11
R ST B0 B o e Ahs W OB U DN Azyme 85 SUR] DAZk 45 5 JE M 8% 45 & T BB i P>
WG], CAMRHTIE RN I8 0 se i & Ak, FE s AR SR SR B4 IkBOL T %0
XIPO* HEAT R, S5 RERIZIER ARSI REE (LOD=200 pM) FLEEEM:. Kk, FHEEE
T T BN ik o B T 9 HADNAzyme.

J\

Metal Cation Mediated Capillary Electrophoresis Separation
o

E1. 3T RNAZE-VIEIZIDNAZyme s & B 17 S B E ik B nmE

RN
1. H. Needleman, Annu. Rev. Med., 2004, 55, 209-222.
2.J. Liu, Z. Cao, Y. Lu. Chem. Rev., 2009, 109, 1948-19981.
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R TR A IE R 1

B, BATENL 1A IR R KA LRI EE AR . RSB . FERER KA A B TR
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HG T AR IR, SRATTRAURIAS: I 1 21 8 (AR ot R R A A rh AR AR AL
Fo B, FATEIT Vi (20 uL) 2 5V (100 pLEAKA EFEEFL. R 3 FTEH, K404
B Vi (I, ML A SRR B R ME, SR BIAT SR iR K B, — HI Vin, W
ALBLR BRI 255, BN SNREE LT, 4K S B & BRI/ B 07 2045 R il
ZERWG RAf, BE— DU TR s .

BRSPS IR AKAL ERE, 3R T MIRZEMACRIRY, AR B BT AR A5 L IR AR SR K AL
FEARI G, HRGRELRAERTIVIE, R TERRAGRENIERE. 28R S R AE
FEEAT S EVERI N R 3, IR KRR A 2 IR A A 48 5 e
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R R NS, HAERRIE 93500 4K Rk ).
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PUERM RSB, AT T —FlEi AL DES i3k L AHAEEY (DES-L-MSPE) J5i%, FE45E
HPLC X8 KFEH 1) 6 Filt NSAIDs (BVE 5« 25842 SR B 55« RUESFRRAN o5 25 IR
HEAT & SRR AN B B SE o 2 LAEXS 2 H AR - AU R = 34T T B AL, B35 DES
ARSI L] . WP A B FESA A pH. EhvR S AR [B] . i A 70 R (145 o 7E S A AR 2% A
N, EE AT S5 AE 0.005-1 pg/mL. FLis 5 A ZF IR ZE 0.0015-0.6 pg/mL. ZEIAELE 0.0025-
1 pg/mL X IFERENTE 0.003-0.6 pg/mL 2 [A] B RAF LR PE R &R, HAH G REAE 0.9972-0.9993 2 [i;
%71 RS L BR AN 58 PR 23 51 0.0002-0.001 1'pg/mL A1 0.0006-0.0034 pg/mL;  H P A1 H [A] 4S5 5 1)
RSD 73 HI1E 1.2%-7.8%A1 3.3%-9.6%55 N ;  SEBR/AKFENE H, 30 EEIK INEE i Ze - 89.2%-
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T N FREE KR T2 HoAth 5 2 B 5 vh R & NSAIDs 19I5 B W70 N FH AT . RSk, i i % ms
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1. N. Bhala, J. Emberson, A. Merhi, et al, Lancet, 2013, 382(9894), 769-779.
2. A. Rastogi, M.K. Tiwari, M.M. Ghangrekar, J. Environ. Manage., 2021, 300, 113694.
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il AR ESATORET IR, T mde A SaFr. ;g E%E., & BARHWRH

R TREGAF B, EAFSRATAIE T, AMFIGEBLAN TR, SR H T AR S Ry FEAR
BRI F . 2N A HE R (Covalent organic frameworks, COFs) & — £ i@ id b 52 )4k £ 424 AL
i 89 H Fdkah % M4, BEA s ik @A, TREGILER T, FEAK. SEa AR
R B FR L, EOWFAURE T H TR . HAHREA R4 ME COFs 897 L1
BN S AT A IRATREIL T E R Y. R, FAE K COFs £EF Foidt 2, £ L2 B AR
TR 694 ) AR MM AR B KRS vR T o 901, AT R E AWM 69 B ARA R, S RAE by KK 69
% & COFs % VAR UL 69 T ALALAR M) o B pt, AIRAR 2843t Bk 58 58 COFs A2 69 P22, #F 4] T R
Bl AP £ 8938 % COFs, FF3+€M#AT T B54h, @i sl A2k, #E T4 &5 K COFs 6994
AR BT 5l ANKEEAR, #)& H COFs ALK B AAL, KT BARRS 69 R I A= =T ALAL 5 AN
Blha, KAV 13,5-= GFPELAER ) E A 2,5- 0 (HAAL) MR ZFEI A RS 24K, B
R EFIAF R, BRFAE. REEFAZE. REEE, REBEFEAE, FHdLA 54540
SR A MR F49 COF-TPDD, 4R %&FR 2¥ GSH #4f2] COF-TPDD ¥, wA# % COF-
TPDD &9 Kp#ukE, S8 T RFaFuERN RS« ®E, #WEd AT COF-TPDD-COOH #9fa
BT FA R AN AR MR TG, L FEES A TRAR KT 8 ET R ENRE L.
BAVA 4.4 47--(1,3,5-="%2,4,6- = K) =K fe F2 2,5-ZCH AR PR A R E4R, @it ik
— RPN ratEah E A E M, BRAETRT AT &4 ah KK S R A COF (TD-COF). TD-COF £
K RIFO 5 AR IR, THEARAFBEF RS E T, 452 R A4E SEINFE, ZFET
L E A 69 2 A M Fe F A, BJE, TD-COF 53 LA R R4 R A B SH" R, &
AT — KA F AR E A #H(Gel TSA@TD-COF), &3 THEZ R A4 E SEWNRKAREE. &
F GelTSA@TD-COF #4934k S84, 5434k TD-COF A8k, © 4@ 45 5% M, T AT FE4Ha90% 5% 4
T RIG, £FIFAKBEP A=A A1 N AR I X Rk —F 9E T TD-COF #= GelTSA@TD-
COF 9 % FR 2 A ¥4
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SR BARAE SR AR A2 ARSI A R E 2D, W] 0 8 5T 45 4 56 58 1) Th RE 2K B AR 1
PTMssE PEAIE BERT AL, 3B BN 8 A AL AW T P AR Lo R . 131 B ) B — SR R o 1 R %
JRAEMRRRNBIE TT, WA g Aod LA 4B SR 7R F ] B B 2808 BN o B BB 78 B 1 o 4L 2 1) £
Ko A B PRV AR B A2 R AR R LA A U 8 2 X B P 5 P D AT 48 5% B B2 A0S R, R M g i
RAES LR AR o S AR R, R R 1 e SR BOR T DL Jim S8 R A A 2 1 B2 Ok 4
SETRBLALSHORE BRSO A HERYE . DRI, R 1) 5 IO RERE [ I e SR AR R AR AR I
PRRATHE LA AL L A AT 20 1 )

A TARH 26 1 — A H RS SR E DR R G RORE, ATy S i [l I S A I A MR A
DEEETG . DURECRAMPIE OGN F 0k 5 42 AT D8 = SR SRR g KL 1 AN
PR SR e RN = LG SE TR EATFEANF pH 26 A AR SRR B AL IR SO AR PRI BE 77 5
I, ZRPIRR AL S G50 T AL R IR AR 77 o Pl 46 (RDBUIR R R 1 oK 2 BRIt R )
JeI . BRBRAREMANRE 1, B IRSEIL T BRI ERAR AR AN SR K BB BRI RIS = o R P s AR
P T RETE AR AR B BOE BRI T &, X =2 AEPDRE o SRR A JOR R S A R R R 4T 701 20
e

(a)

=

Fe,0,

magDVS-cisAzo magDVS-VBA

(b) pH-Response Photo-Response

Simultaneous
Enrichment

Palmitoyl-peptide

- L
Enrichment » A o«
cdies B -®:
Y 0 . 2,
i s

Glycopeptide .
Enrichment L~ Glycopeptides

Palmitoyl-peptides

magDVS-rransAzo magDVS-VBA

Fig. 1 Preparation of (a) photo/pH dual responsive magnetic nanocomposites (magDVS-VBA) and (b)
application to the enrichment of palmitoyl-peptides and glycopeptides.
EEPUN
1. U. Dreses-Werringloer, J. C. Lambert, V. Vingtdeux, Cell 2008, 133, 1149.
2. W. Choi, N. Clemente, W. Sun, J. Du, W. Lu, Nature 2019, 576, 163.
3. H.J. Zheng, J. X. Jia, Z. Li, Q. Jia, Anal. Chem. 2020, 92, 2680.
4. D. Schoeman, B. C. Fielding, Virol J. 2019, 16, 69.
5. A. Kuzmin, P. Orekhov, R. Astashkin, V. Gordeliy, I. Gushchin, Proteins 2022, 90, 1102.
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(PR BRI, Z524BE, 9N, 646000, E-mail: tcm_anal cqu@163.com; wangdandan 93@163.com)

K. ZALEYER, o TENEESY, By, WHELEY

A FE LA FesOa NRETERBL, ARILIGIE TN AHBIIET . AU A AR 731 N-5 79 2 P AR i
NINRERAR, H% T R 2 AL AER o TENE R &) (Magnetic porous cellulose molecularly
imprinted polymers, MPCMIPs). K FHIAH 7R A0Ee . M EM BRI X-STEATH . R3)
FEhRESRTE . AT AT BET X MPCMIPs 347 1 RAL. L EFE . S SRR SR i 7T 1
MPCMIPs % XU A KUY F FIXUG) AF PRI B BE o 2 FLET 4 PRSI NG B 7 AP RHIPE R
MPCMIPs % 30} A [0 B 25 5 A% 00 A3 R B 2 Bl A% G o1 BN SR A1) 5.9.4.0 Fll 4.4 fi% .
T R AR . B ) SRR RN R ) AR T T W 2 ALY R A TN R St HAs o+
(IR BT ARF I, S5 SRR W] MPCMIPs 22 i SV AH TLAT PR XU K 8 . MPCMIPs AT R
Fasg MEAN AT A, MRS ANME. e, 856 s oo G -Ris B AL, K MPCMIPs F
TA Y K SRESK AN A R XY A XUy B XU AF 1 58 SRl s 546 G0 A DL A BUE AR L
MPCMIPs ¥ 5A7 5 i I £k . RO ATHER 1 -

Malic acid Le

FeCly 61,0 o
oy L]

P o 9 F
oy - Removing << @) -~
s 3 A Rebinding (AR~
. ( L ; O]
R fi ~% L]
}&xa,lg CALS S wve 487
N .

: MPCM@MPS | BPA AIBN MPCMIPs MPCMIPs : !

e, s
S0 —_ i — ! 2
Con Rple, [ " on -
. ey P Conent
i oo XY !
NG —a . P
) — . Conncd true
: ®, 'gﬂ\dsorpﬂnn Magnetic Desorption Analysis o R T
\ s Scparation 4 + o v "1 3
i Conned titts “ “c e “
¥ & “ — i
| T 7 ;\F‘E: ] - 1
N Gy C le ¢ d
SN 2 . .
< :Target compounds <+ € : Interference compounds vl Retention time (min)

1 (A) FesOsv (B) fRIIFEF. (O ZALLF4ER. (D) MPCMIPs 1%l fin &l (E) MPCMIPs AHLfr
i ORI R R R B T MPCMIPs (R HE7L4E R : (F) SEM; (G) XRD; (H) VSM; (D #i4s
W2 (1D B XU SEAL & PRI 25
EE BTN
Z. Wen”, D. Gao”, J. Lin, S.Y. Li, K.L. Zhang, Z.N. Xia*, D.D. Wang*, Magnetic porous cellulose surface-imprinted polymers
synthetized with assistance of deep eutectic solvent for specific recognition and purification of bisphenols, International Journal

of Biological Macromolecules, 2022, 216, 374-387.
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JEIREE R A E-mail: hujing2019@scu.edu.cn; houxd@scu.edu.cn

H T PR R AN E T RSB U NGB, TAEoR, POKARIIT RSl R e
SR T RHEFATRIIOGE, |02 N T G5 G408 . S 7 2 BRI b ot g K kL H
IR R, EUIHEI Rk, Q5. WREMANAMBIE R. PERERIZRIHT T 5. AREHAIX
H (DBD) & 70 —Fut R O RIRL 3 TR ARG B 78, i3 s TR B . S REre T AR
SORAK . DBDAE R FHEARBAIIFEAR. Skt Wil T ISRl SR AR s R AT
G RIVRALSS . ORI T ARG PRL A SO Sl .

FEATH WA AR UIH, . Oay Now 285 o COpy Ary NHaMIHRS B AVA 7S AT LA SR 7= 2 DBD
LE TR AR T, S8 PR R A A BN R o R, 38 oR s S AR Fh 28,
WH, CGEJEPE) « Ar (PP 0. CEALMED |, AT DL &5 5 FRngae i, SEIUA R RL IR
A, g )R/ &R S &R kD E TN B BRgk. 2900k AR5 E GG
Bl &JRAYIEZE (MOFs) A HIMELE (COFs) Z#idtimih L LAt RI%E., [Fi, DBDZE Tk
FOAR TR SR BT 5 B AR P AR BT B B R BORS RS BT S5 500
PEVIFP S GO R R T BAEF, SECEAEEEER 00748 4k, AT 52 88 58 2 ITE PR A, ik
HLTAE R, BT AR IERE, WiRdEE . AObIhRe S . W REDBDAE B AR, AR
B TRETED R S BR AR DL R A RIRA B4R (h2a )i, A, Rz, B, EEEEH
FeRey ol FIBE RIS . K2 BUEMAGUK AR il i DBD A 55 Rk b B3k AT B Fe i, 1M
TR MR . s, DBDBURIBIAEIRIE &5 B FAR I S t:. DBDIRAAER 22T
A0 T80 P AR A S5 B A T ARR BRI R T T AN 52 W AR () B AR P R, T 3 A S T A A DA SEZ R
o HbAh, BT 5P AR IS R IS A, JUPA Y. ik, DBD B AL 2]
s ME ORI BRI AR RS S R SRR (B .

=

Fy oy o

R ok e 3o T

:::.o

=

. ‘&
.

e

L

K. 1 DBD% B 6 il 5 RGNk B R = .
ZH R
1. J. He, X. H. Wen, L. Wu, H. J. Chen, J. Hu*, X. D. Hou*, TrAC-Trends Anal. Chem., 2022, 156, 116715.
2. J.He, X. Jiang, F. J. Xu, C. H. Li, Z. Long, H. J. Chen*, X. D. Hou*, 4ngew. Chem. Int. Ed., 2021, 60,
9984-9989.

207



FhEs S VUEKR

ET RN ER KR DS B EE RS

BB, Xlige, AKVE, ORI, FRmgsm, FZE
ALK 0, W2 50 T2 W E M A s =, WAL E RE T, 071002

JEIREE R A E-mail: blg@hbu.edu.cn

X R 2 o AT 43 B e W RN AE A4k, AN B AT R 2 R s 0 E e A, 1 H2
BT 9 AH 3 14 i 2 249 B AN B B AR F AT B 2600 R IR e B D I8 L PR 2 VR 22 RARBE RS R B
HLRGEAER, B KRS H KR -8-O-p-D-H A LA PR, YUd. Pukssey
WEPE 2, ORI Z HE-8-O-B-D-H A M LA Bulg . B LI R4 TE M 2

ASCEE S IR PR o A 22 54, S B Sk R SR AR R 1Y) N-[4-FUE-3- (=5 5B
IR IE] FH O P A TR AN o- FR S DA IR L (R S AA, i 4% 1 ARtk A B 7], el s T3 A 2 B2 o) 2 oK
B X P ARRE T R AT R o AR M R B TR S ) e A A A AR B . mem SR AH EAE
5335 HPLC Ffdil ¢ HPLC fEZRIXH, SC3 1K) -8-O-B-D-Hi & BH-H F1 K 15 2 HIiE-8-O-B-D-Hi
EINEE IR A Ay S aidh, g5 RumEpTR. mE A TR, SEAHREECET RS 1 A AR L, 2
[ A A5 i ) € vl P e PR R T 2 20 ARG B 25, T R PR T e TR FRUE B R b, R TTvT
T R SRSV R P FRE B AR R A 2 s i & i el B an & B B, AR S 5.0mL B, 7
A HFRUE) SAH AR B REFI B RE, HIGE RT3, BT T2 il . 4t adimidar
AT E AN 250 70 B ) A& PR A AT T % e FERIH HPLC iEIE 1 ali g, Sl
B3 51h 98.3%F1 92.5%, U454 5.68 mg/g A11.20 mg/g. B4tk 7 SN ERE RS IR 4 il £
HE AR, AR IR AE AR R b T BRI Al AL AR AR R e, P T R A i Al
N ELZ SR I ZE R B AN B A PR T BRI PR SR T

900 1

|
1400 —

] 1= AN - R-O -5 D R R SRS 7504
oo 20 A ER BEARR-O-R-DE R
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00~ 2 eRmmLE
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4504

300 A

W e E
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SR 0 i 2
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0 -; 2'< 1'2 l'h 2'[) 2‘4
i 1] (min)
EH R PRI B B 5 B B o B & T I
AR BEHIRAE B AR RS BRG], HEREEE 15 pl, A I% K 254 nm, 3% 1.0 mL/min; [ B
(a) NRIEBYHEFF (50 pg/mL) KGR B EBHELF (100 pg/mL) IR & X IR FIATR G K, BERERE 200 uL; (b)
KT OTER, SRR 5.0mL, R K 254 nm, i 3.0 mL/min.

k-

1. S. Mohan, M.M.E. Taha, H.A. Makeen, et al, Molecules, 2020, 25, 48783.

2. X. Li, YJ. Liu, S.F. Chu, et al, Chem.-Biol. Interact., 2019, 310: 108722.

3. R.B. Ammar, T. Miyamoto, L. Chekir-Ghedira, et al, Nat. Prod. Res., 2019, 33, 280-286.
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| AR B & AR R B —, RN EENAEY LR RIES R
BEM TR A LE AR it = FE U HAE PRSI 55 32 BT, 78 7 Bl 5T 23 25 S s
PR AL ERR., AR, 64T WARERIGEL B ANBREEME (Zr-Fc
MOF@Au@GC), 5T 35/KM BEAEREPIE S REIK. G, Zr-O 4@ R — % gk — H iR
(Fc(COOH),) ARLARIISEKME Zr-Fe MOF 49K fr, &M A H K (GSHD 1 L-2P iz ik (L-
Cys) Ht—BiREsEki. 7ERIIKE 4R, Zr-Fc MOF@Au@GC ) —4ESi K b 1+ 5 bk
Rz 2SI P, BRI LRI SR AL T & e &0 s, HF HABMIR GSH F1 L-Cys BA WhFEfE
FH 5 X JiR PR 5T ARk B IR ) ' SR RE 70 B BRI, TEREALER L HRP I 1gG BEAR 23 5l & 42 2
39 F 44 FipERL . [FIRE, SAEMERER IR R B (011 fmol/ul). EFENE (1:2000). ZE%H
& (200 mg/g) FHEGMHYE, WA T 5 4R AL T R IE ATl R AR TS S 4
PERE, REMSRINE] 655 FIHEAK, XFRLT 366 MikEEMA . RELREY], Zi-Fe MOF@Au@GC fEH
JRE AL R T AR R 7, 1T DAL TG PRSI AR DB 12 7

R EATRERIL . BIE S, SROHTRMOFs). RAMIAERL. NS

SRR

1. K. T. Schjoldager, Y. Narimatsu, H. J. Joshi, H. Clausen, Global view of human protein glycosylation pathways and functions,
Nature Reviews Molecular Cell'Biology, 2020, 21(12): 729-749.

2. 1. Puji¢, H. Perreault, Recent advancements in glycoproteomic studies: Glycopeptide enrichment and derivatization,
characterization of glycosylation in SARS CoV2, and interacting glycoproteins, Mass Spectrometry Reviews, 2022, 41(3):
488-507.

3. G. QING, J.YAN, X. HE, X. Li, X Liang, Recent advances in hydrophilic interaction liquid interaction chromatography
materials for glycopeptide enrichment and glycan separation, TrAC Trends in Analytical Chemistry, 2020, 124: 115570.
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gt FISCBLRIRFERNI B AL, EIRA TAE GBI AR MIERR, HOA R
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1. Q. Wu, X.D. Hou, H.T. Lv, et al., J Chromatogr. A, 2021, 1656: 462548.
2.Y.T. Mao, L.Y. Hou, L.G. Bai, Microchem. J., 2023, 181: 107831.
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A Jf-DNA fHEAER] (protein-DNA interactions, PDIs) B %Ak K HH%, 7£ DNAE
Hil. HAMBESSREP RFEEEEH. X PDIs (IR #E. BRI B T1E 4 12 IR ERENT
PDIs 77 B AHSCHLER . [RItL, AR e R PRl ST A 752 3T BE A 5T -DNA AH
HAREFB IO . TR AT IAR TR T B2 R IR B oy I P BR . LU AT B 1 ot -
DNA M EAEHEE ' R T BAE BIK- WA B R B TR ICEHEAR, 487 T RecA A
M BEAZ B A A 422/ T DNA FEAS 3 OB 73T HUGI, B H T 28 000 384 43 3 A T i 2R e 2 4
B 23,

KRR T —BEEEMMRIER, 1SR 28 B R (A% BRI = R0 e 1 e e A oAt = 2 1Y)
¥ Bt DNA 50k, EH0L PR W N E 52 R 1 DNA B . 8 7 % 2 1 -DNA-iF
(9 LA AN S SR R B IR, TE 2 Fh 44 ssSDNA H R I H R e MRV Ui 3 R i PR ROR . 45 AR
FFHEOR A B AR 7K FE A X P A BRI AR o i — 2B 1, %A AT AR BT E AT IR R &
HIEE 5 DNA PR AR BAE R, ] 78 [ 4 260 R0 RN 2 AR BAE e TRl . 456 s =
WP IS EREARTFBAT R %, X PDIsE &Wnett. e kahSEEM R EE

EEPEN

1.Yuan, Z., Zhang, D., Yu, F., Ma, Y., Liu, Y., Li, X., & Wang, H., Chemical Science, 2021, 12(6), 2039-2049.
2.Zhao, B., Zhang, D., Li, C., Yuan,Z., Yu, F., Zhong, S., Jiang, G., Yang, Y. G., Le, X. C., Weinfeld, M.,
Zhu, P., & Wang, H., Cell discovery, 2017, 3, 16053.
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2G5 (PAHS) ZEBAWARE N EARNGUKEEIAEY, BB EERME. ALK,
A AR R e B0 1 SR A, S TR B B e A LSRRG L b, AT B9 5 % 358 1) A 2 R e
'3 ) PAHs AUE TIERUEY) . Y. S S EEE AR AR, TR IR0 IR 5 R B
YR T A R AR AR TR Ak, A =R PAHS i RIS e kT8
2, BRI BIlE SRR EIRE R LSRR SRR, TRIOR B A PAHS 1B R 5Tk
KA EHEAR I N E L

A TAERFH 1) MOF fiT A=A iR LIk, SR B il o 25 TR AL 2 S IhRE, SEIL T
PAHSs [FI = 80 b o JE TR — RAIRAE, 32— 00 A LGS PAHs AU ALER . Fo AR e
MARIA 282.62 m* g!, BUKMILLER T PAHs St T 7E MR AL 5 o a8t XPS Jo R A fidh 20
TR AR T 2 sp? ALk, PRI e DA SR KAE PR 9 R B WL (R A5 A4 PAHS 1
RO B THEEIRE I PR AR S RS B A R R R B AR S S ThRE SRR TR R B
FI R PRI 2551

Z53CHR:

1. Bandowe B., Wei C., Wei C.;Han'Y., Ha Y., Polycyclic aromatic compounds (PAHs, oxygenated PAHs,
nitrated PAHs and azaarenes).in soils from china and their relationship with geographic location, land use
and soil carbon fractions:. Science of The Total Environment, 2019, 690, 1268-1276.

2. Huang B., Liu M, Bi X, Phase distribution, sources and risk assessment of PAHs, NPAHs and OPAHs in
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Ionization of Glycans from Alkali Metal Salt-impregnated Paper

Ping Guo?, Ke Mint, Wei Luo?, Si Huang?, Zihui Yang?, Ming Ma?, Shubin Liu?, Zhengfa Fang®, Bo Chen®*,
and Han Zuilhof 3*
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China.
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Abstract Ambient ionization of glycans is simply and efficiently achieved by spraying froman alkali metal
salt-impregnated paper surface. Monosaccharides, oligosaccharides and ring glycans easily-form abundant
alkali metal adduct ions, and give simple and clean high-quality mass spectra. The-enhancement is specific
for glycans, compared to a wide variety of non-glycan compounds present in a matrix. In addition, molecular
weight of unknown glycans can be further identified based on the ion mass difference of various alkali metal
adduct ions from a certain compound when using a mixed salt-impregnated paper containing five cation salts.
Successful determination of glycans and glycoconjugates in plant extracts, honey, blood and urine
demonstrates the practicability of this approach to complicated matrices, especially biological matrices.

Keywords Ambient ionization mass spectrometry; Paper spray-ionization; Glycans analysis; Alkali metal
adduct ions.

Blank paper ¥ Salt-impregnated

100, [G+LiI* paper
;\:r Electric
% 80 field

0 60 [G+Na]*

=4
T 40{ | [loer — o
g [G+RBI* et
g K \ i)
m/ . formation
0160 250360 350~ MS inlet

Figure 1. Schematic-depiction of salt-impregnated paper spray (SIPS) mass spectrometry for the detection
of glycans by using a mixed salt-impregnated paper containing Li, Na, K, Rb and Cs salts.
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Cell heterogeneity is broadly present in all cell populations!!). Comprehensive single-cell metabolic profiling
is critical to systematic characterization of cellular phenotypic heterogeneity, which in turn-has significant
implications in signaling response and disease diagnosis?!. However, it is still in its infancy owing to limited
metabolites coverage and disability of universal isomer discrimination. Herein, we established a novel single-
cell metabolome analytical strategy called In-depth mass cytometry (ID-cyto MS), which combined
ultrasonication for online cell lysis with organic mass cytometry®). 289 ‘and 214 metabolites were
successfully identified among MCF-7 single cells in positive and negative mode, respectively. ~20 s single-
cell detection window was realized. Extended analysis time enabled multiple MS/MS information acquisition,
which allowed isomers discrimination at single-cell level. Benefitting from above advantages, ID-cyto MS
enables deep single cell metabolic profiling and cancer cell ‘subtyping, which lays the foundation for
exploration of sophisticated cell phenotypic heterogeneity.
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Extracellular vesicle (EV) is the generic term for particles naturally released from cells
that are delimited by a lipid bilayer and cannot replicate'. Exosome is a subtype-of extracellular
vesicles. It plays an important role in many biological processes such as intercellular
communication, tumorigenesis, signal transduction and immune response. In recent years,
exosomes are becoming ideal vehicles for drug delivery due to their good-biocompatibility. As
new biomarkers, exosomes are showing great potential in liquid biopsy>.

At present, there are still many problems in the field of exosomes research under
development. This project hopes to develop a simple, low-cost, and rapid method for exosome
capture, and to achieve rapid analysis of peptides and metabolites loaded in the exosomes by
MALDI-MS?, so that building a platform for disease biomarker discovery and diagnosis.
Presently, the nanoscale, magnetic material was synthesized and characterized, which forms a
“core-shell” structure with a particle size of about 300 nm, and the affinity peptide was anchored
on the material for exosome specifically capture. The exosomes secreted by tumor cells was
separated and characterized as model exosomes, and the capture efficiency was determined by
fluorescence and western blot method.. The MALDI-MS method was established for peptides
and metabolites detection in intact exosomes. The fast capture and MS “fingerprint” analysis
of exosomes will provide a powerful method for disease biomarker discovery and early disease
diagnosis.

This work was financially supported by the National Key R&D Program of China
(2022YFC3400700) and the National Natural Science Foundation of China (No. 22125401 and
22074003).
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Single cell analysis is of great significance in revealing cell heterogeneity and obtaining more comprehensive and
accurate biological information ™. As an important part of single cell analysis, single cell mass spectrometry (MS)
has developed rapidly in recent years, but there are still challenges in detecting metabolites-with low abundance
or low ionization efficiency 2. Adopting derivatization methods to enhance the MS respanse of metabolites or
adopting appropriate methods to reduce matrix effects can solve the above detection-challenges . cis-Diol-
containing metabolites are widely distributed in organisms and play an important-role in maintaining life activities
1, Therefore, it is necessary to develop certain methods to conduct in-depth research on cis-diol containing
metabolites at the single cell level. Compounds containing boric acid units’in their structures are widely used in
the recognition and capture of cis-diol containing compounds due to their high reactivity towards cis-diol. Herein,
this study reported an in-tube boronic derivatization approach for determination of cis-diol containing metabolites
in single epidermal cell of 4. cepa bulb using 2-bromopyridine-5-boronic acid. The micropipette needles with a
tip diameter of about 1 um were directly inserted into livecells to sample metabolites. The capillary needle was
then used as a microreactor where 2-bromopyridine-5-boronic acid reacted with cis-diol containing compounds.
After derivatization, the micropipette was directly acted as the spray emitter to analyze derivatized cell contents
using the non-contact electrospray ionization mass-spectrometry. The characteristic isotope peaks of bromine and
boron elements can be used to better identify the derivatized cis-diol metabolites. The research results revealed
that the detection sensitivity of cis-diol containing compounds was increased by at least 50 times after
derivatization. There are significant differences in the contents of cis-diol containing metabolites in the inner and
outer epidermal cells, and the cis-diol containing metabolites mainly included flavonoids, fructans, etc. Taken
together, this study utilized-the non-contact electrospray ionization mass spectrometry and in-tube derivatization
to determine the cis-diol containing metabolites in inner and outer epidermal cells of 4. cepa bulb, which is
conducive to analyzing the cell heterogeneity, and also conducive to the in-depth characterization of cis-diol
containing metabolites.

This work was financially supported by the National Natural Science Foundation of China (22125401 and
22074003) and National Key R&D Program of China (2022YFC3400700).
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Figure 1. Workflow for the proposed strategy to unveil the holistic ginsenoside transformations of Panax notoginseng induced

by processing.
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ABSTRACT

Highly efficient, economic and environment-friendly extraction of target bioactive components from the complex matrices of food
supplements or natural medicines has always been a challenge, whether it is for the purposes of bioactivity assay, batch preparation,
and more constantly the quality assessment of natural products. Mechanochemical assisted extraction (MCAE), as a green
technology, shows distinctive superiority in application of high energy mechanical force acting on the raw materials to dissociate
the target components from nature products in aqueous media under normal temperature and without the use of any harmful,
dangerous and costly organic solvents. Furthermore, the one pot reaction of MCAE provides a quick process, good reproducibility
and a direct transfer of the solution into the instruments like a reverse-phase HPLC system for the subsequent analysis. This review
represents the recent advances in MCAE dealing with the mechanisms, types of equipment, impact parameters, advantages /
disadvantages comparing with the other extraction technologies and the application in extraction of food, nutrition and health
products derived from natural sources, focusing on samples preparation for the purposes of quality control and physiological &
biological activity assay. Different types of equipment that meet the needs of experiment research and industrial production, and the
conditions and impact parameters depending on the diversity of the target compounds to be extracted from the natural raw materials.
In one word, MCAE can play a very important role in the sustainable green industrial production of food, nutraceutical and health
products.
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Rapid screening of neuraminidase inhibitors using an at-line
nanofractionation platform involving parallel oseltamivir-

sensitive/resistant neuraminidase bioassays
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Abstract:

How to rapidly screen novel neuraminidase inhibitors (NAIs) with high efficacy and good capacity to
prevent drug resistance from natural products remains a great challenge in the battle against drug-resistant
influenza virus strains. In this study, an advanced at-line nanofractionation based screening platform was
developed to screen potential NAIs from Lonicera japonica Thunb by involving two parallel bioassays, for
determining both oseltamivir-sensitive neuraminidase (NAS) and oseltamivir-resistant neuraminidase (NAR)
inhibitory activities. 20 potential NAIs with both'NAS and NAR inhibitory effects were screened from
Lonicera japonica Thunb, including 11 phenolicacids, 8 flavonoids and one iridoid glycoside. The proposed
at-line nanofractionation based screening platform for NAIs was also used to rapidly screen nine batches of
water extracts of Lonicera japonica Thunb'or its fakes. Clear differences in the number and content of active
components were easily observed,demonstrating that the proposed method possesses great potential for the
quality control of herb medicines;

Keywords: Neuraminidase  inhibitors, at-line nanofractionation, high-throughput screening, parallel
oseltamivir-sensitive/resistant neuraminidase bioassays, Lonicera japonica Thunb.
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materials based on boron-affinity metal-organic framework

Jiacheng Dong, Xiuling Zhao, Yagian Zhang, Tianrun Wu, and Yang Chen*
School of Pharmacy, Bengbu Medical College, Bengbu, China

*Email: yangchen@bbmc.edu.cn

The identification and quality control of Chinese medicinal materials are essential for ensuring the
efficacy of drugs, with the cis-diol compounds being important components of their therapeutic effects. In
this study, we propose a method for detecting cis-diols in Chinese medicinal materials using a boron-affinity
metal-organic framework material as a solid-phase extraction agent in combination with high-performance
liquid chromatography (HPLC). We successfully demonstrated the feasibility of this method by-analyzing
various cis-diol compounds, including rutin in Sophora japonica, catechin in Ramulus acaciae; chlorogenic
acid in Eucommia leaves, and gallic acid in Pomegranate peel. This method has high specificity and
sensitivity, which provides a new idea for the identification and quality control ‘of Chinese medicinal
materials.

HPLC

Elution

e oy
. - g 4 : V4
" %
Pty . .
m B-D-MIL-100 ‘ Interferences Cis-diol

Scheme 1. Schematic diagram of extraction analysis using B-D-MIL-100.
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Figure 1. Chromatographic diagram of Chinese medicinal materials before and after enrichment (A)
Sophora japonica, (B) Ramulus acaciae,(C) Eucommia leaf ,(D) Pomegranate peel.

Keywords: Boron affinity, Mental-Organic-Framework, Chinese medicinal materials, Cis-diol, Solid phase
extraction, HPLC
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High-throughput screening of Monoamine Oxidase B inhibitors in
natural products based on at-line nanofractionation post-column
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Abstract: Parkinson's disease (PD), the second most common neurodegenerative disease after Alzheimer's
disease, affects over 6 million people worldwide. Monoamine oxidase B inhibitors (MAO-BI) play an
irreplaceable role in treatment of PD, making rapid screening of hMAQO-BI significant. Natural products are
a major source of active compounds, and it is of great research significance to high-throughput target and
isolate active compounds with potential hMAO-BI rapidly and efficiently from complex systems. An at-line
nanofractionation screening platform was developed to rapidly screen and identify potential AMAO-BI from
natural products. According to the oxidative deamination properties of monoamine oxidase, a sensitive 384-
wells microplates fluorescence bioassay was constructed and optimized. This platform was applied to
preliminary screening of 28 traditional Chinese. medicines, and Chuanxiong Rhizoma with lower 1Cs (at
23.80 pug/mL) and abundant active peaks<was identified as a candidate. Extracts of Chuanxiong Rhizoma
simplified by semi-preparation, over, 70 /potential active peaks were screened out in a dose-response
relationship. Identified compounds exhibited good inhibitory activity on hMAO-B through accurate peak
shape and retention time matching between bioactivity chromatograms and MS chromatograms. Compounds
I* and II* in the activity peak were identified as a pair of phthalide isomers, exhibiting nanomolar inhibitory
activity against hMAO-B, with Compound I* (ICs0=103 nM) showing comparable inhibition of hMAO-B to
the second generation commercially available drug resagiline. Kinetic studies revealed that compounds I*
and II* were competitive reversible inhibitors for hMAO-B. Also, compounds I* and II* displayed low
toxicity and good neuroprotective effects in SH-SYSY cell assays, and compound I* exhibited protective
effects equivalent to those of resagiline. Further, docking experiments coupled with molecular dynamics (MD)
simulations, revealed that active compounds were well accommodated within the active site of hMAO-B and
interacted with both substrate and entrance cavity residues.
Keywords: Parkinson’s disease, monoamine oxidase B inhibitors, high-throughput screening, at-line
nanofractionation, SH-SY5Y cells
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AR R A A B AR R A SR AR £, AR DR B FRIAE BT A 3 Hh S EILAR J A R B E AR ik
Pk B8 SR A R A BT A e 10500 AR DR & R A AR E 2 SRR RS, R B4R
FERIR I 7 RBE NG B DI RR AR, 256K ENEEOR, TEARMER R T Hi) & BA R e Bt 4
W e 25 v AR A o 2 PR ) % B S K AR ) T ETRE AL, i e Bt 731 BV R K AR TR0 8 ) 22 Fi A%
JRIE AR ] A A RO A, A T RS, dE RSB ik, AL TR
HHARZE P 3 IR o 7 A2 1 A R ORI 732, LRI BR A 4.3 ng/mL, MIAR IR A 92.4-109.7%,
RSD <3.0% (n=3), MARRFEL ISR 5 A0 & R R A i, T Ciss HLB S8R M AL B 71 o
&b JE O G ST (VRS INE 792 P LASK I PRAE A 22 P 43 M BRI B 647 -2 05 W £ TR 1) A RS
RARZE PN 43 e 8 S5 A SR E O S WL T — Rl PO IF 78 S B AN 732

EEPEN
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ETREMES OB AR5 B R H R HEYEN
M7 EMR

EEEM]QQI, g’[ﬁﬂﬂ%_%u Ejﬁﬁy i”f—itg\gy ]5[75@ 1.2*
(1 23S0 Fi2 W B E S E A siie =, Wb RF 2520, fRE, 071002
2 b AL TP A e A TSI =, WAL R AIL TAZERE, fR5E, 071002)

B S5 Je S FAR I IMATE 16 97 16 A E /N4 fitdee 7 T B A R 4 (R R T 28 (HR T i3 A
WZESE, PSS B K IARBYIMATE ST 25 I 2 CRAUE I PR & B 25 1) o0k . SR, 29 ACBHRE L 1
BT Sk, A TR S AT AR B TV O RO S EILRT 3E JE 245400 e U 1) SRR DR 2R o [ A ZEE E T 1 B
PRI BRI T, BONE IZ 8 R S PR B vk 2 — M. SAEGIISPERIEL, /NS B0k [ AH
FWAAEEE. Halfh. BRAMRENRS P, s O E ARG, R BT R B
BRI B AT IR BURCR o By BEA i b T B LB R s AR MR B OSOAR B AR S S AR R
Bt R R IS By AR T AR FH ORI R R 1 7 —Fh SR R« TP 9K FLAS AR (10 3 IRy
BRI (PFRD , EFLAIFL27 P12 I T i 1 35 20 K00 RN A 285 1), DR 1 K %) 4 f v AR FA PR
AL . BT R R R AR LU, WORPFREAA BAR H10-20 pm i s k450 (E1A, B) , &
&2 FLI G MR OR T BRI B R BRI Bk 3R T o T8 S5 Il R AT T b, SRR HHPFRIFI T
FvERE L T AR (B1C) o« RITAER TS HIPERIEAMLFI R, Sh5A 55 [ AH 2 HCR AR A
RO R I T B, L T PRI RS Je S AR I MAR Ped el 773k o 5 HAth 4 F [ AR AE L
VARSI 7 2 B 5 A T 9 B 77 FH &/ (15.0 mg) s B 5 1R [ 26 (98.8%~103% ) , RSD <4.87%
45 3R B PR 25O A [ AH 25 B2 mT DA s RCGE LRV BT 56 85 Je e AR IIMA, 38 37 (1) B Co A B -
FHEE RE VL AR S8 JE I HAR I IMAZG Y a4 T BoR SR (L D)

Valtage (mV

&
sq
Alectinib
N 1% A M4
N PRl v N—
- L} 2 4 o L] w 7

HLB  Cis  SAX

PFR  silica
Time (min)

K1 PFRIISEM (A. B) . PFRSRHMHAIAIELE: (C) « B JEFMMARIEREE (D)

ZH R
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2. S. Seidi, E.S. Karimi, A. Rouhollahi, J. Chromatogr. A, 2019, 1599, 25-34.
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Abstract:

Influenza is an acute respiratory infectious disease caused by influenza virus, which has the
characteristics of high pathogenicity, high morbidity and high mortality. As:the core target of RdRp enzyme,
PAN endonuclease has been used to develop RdRp inhibitor for antizinfluenza virus because of its high
conservation and anti-tolerance. Magnetic beads-based ligand fishing has been widely used for the screening
of enzyme inhibitors from complex matrics due to the advantages of easy magnetic separation, easy
preparation and modification, large specific surface area,, etc. This project aims at developing PAn
endonuclease modified magnetic beads for screening potential RdRp inhibitors from Artemisiae Argyi
Folium.. PAx endonuclease was immobilized on the magnetic beads with both covalent binding and affinity
binding immobilization methods. By comparison-of two immobilization methods, it proposed that the affinity
binding method directly immobilized enzyme from bacteria lysate and high efficiency used for ligand fishing.
The excellent ligand fishing efficiency -indicates that the proposed method possesses great potential for
screening potential active ingredients from'traditional Chinese medicine.

Keyword
Influenza, PA endonuclease, magnetic beads-based ligand fishing, inhibitor.
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AR FLIR S (SSL) & —FHiavh i & it b FLALTT o T Ho2 DAAS RO R IR R 5 LR BE R L
FEAL & B 2 A SSL > T ALKV &4, HIGE I H BRI 70 7 S5 MR R, - B A TR X it
J T SSLA & AT BAARRGIISE « AW T S il g S P & i SSL A B B KR Je , SRR
THFOIEEOR, N KM R S AR & &, RN E M P SSLE & &, UALR
INSSLEARFE SBEAT VAL, DURRRAE B AR B v, A T VAR RN K T-90%, A M
RSD/) 5%, #RARANIERIA0.1 mglg. #E— MW SR ATAUAE Z IR B BRI AR
12.8mmZHTEE,  NAI80.59~1g R Y77, FHSMLIKIH PR - (P ke 7 A P =98:2) ¥ i 191t
B AT SSLIFIH AR FF LA, SR 5 FHSmL~10mL B Gl AR SR itk Pe 2 AT it g = B g E AT B0k
e IFiscsR, B AISSLAE R Mk T by, Mo SEBL  SSLA g 70 1

RER] . REARMEILIRDN: TR O BAHACHL

2% 3R
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TER— PR ERIE . R PEVELE ] S R B A VO Cs UM A% [k 8 — EL AL A R [E N AR —
TR T R R R AR AR, BAT PR R S SRR L ZE T TR
LRI AR R, AT LIS I i S S A2t g € ) B A AU 0T Hh IR SE At 4 i A
FEAEALARIR, PRETHRIN S5 AT BV RE,  HLATVOCS TR s

PA=ZER G fn i R, fEAMIAEA AR, BRI BIRE 2, AT 2 H T VOCs U % &%
FO AR U AN [ R B AR (IOPCs) » £t —HIIEEAK (DMSO). T4t 1 10PCs# JiE m] LA
X ELFETIRE . AN I S A AE N B T AT eI AL B B0 . DMSO-IOPCs 2 5 T B Al A I
G, HNSEATHER ALK, dGdkAe T REL., PR RS R IR 55 8110
ppMANL102 ppm. 177 £8P Ab R (13X Foh 3 AT LIS 22 A =1 A OGP BIRAAR 347 1001, LR i i
FE I B 2200 o X Fh 1 1OPCs X 1-2K Z BE R Pl S A AR I = PR3 K7 (EF) N3.3. iXFHIOPCs
VR TS CE YR 28 S0 B A U g T 2 TR R APV g, mT R R L TG ) A 2 R A
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Chinese Tea Samples and Implications for Human Health
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Patulin (PAT) is a mycotoxin, with several acute, chronic, and cellular level toxic effects !!!, produced
by various fungi. A limit for PAT in food of has been set by authorities to guarantee food safety. Research on
PAT in tea has been very limited although tea is the second largest beverage in the world. In this paper,
HPLC-DAD and GC—MS methods for analysis of PAT in different tea products, such as non-fermented
(green tea), partially fermented (oolong tea, white tea, yellow tea), completely fermented (black tea), and
post-fermented (dark tea and Pu-erh tea) teas were developed. The methods showed good selectivity with
regard to tea pigments and 5-hydroxymethylfurfural (5-HMF) and a recovery of 90—-102% for PAT at a 10—
100 ppb spiking level. Limit of detection (LOD) and limit of quantification (LOQ) in tea were 1.5 ng/g and
5.0 ng/g for HPLC-UYV, and 0.25 ng/g and 0:83 ng/g for GC—MS. HPLC was simpler and more robust, while
GC—MS showed higher sensitivity and selectivity. GC—MS was used to validate the HPLC—UV method and
prove its accuracy. The PAT contentof 219 Chinese tea samples was investigated. Most tea samples contained
less than 10 ng/g, ten more than 10 ng/g and two more than 50 ng/g. The results imply that tea products in
China are safe with regard to their PAT content. Even an extreme daily consumption of 25 g of the tea with
the highest PAT content (124 ng/g), translates to an intake of only 3 pg/person/day, which is still an order of
magnitude below the maximum al-lowed daily intake of 30 pg for an adult.

Keywords: patulin;tea; HPLC—DAD; GC—MS; mycotoxin detection
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FEIKF=FRFE T, WA BT X P28 2R G0 P JRR IR 77 m B 71 55 24 ok B Lk 3 v el A b 40 A [ 1 SR
(CPZ) AIRIT RSB IR R Wy ERR AT A, [RINHR —Fhs 2, AT, (AR, BREE. kn iy
H, IAh, CPZ i w] LARRASEN I SR N I FAIG A g ia i R b 9 AETo 28 2] 8T, i e ARE A
AT RS T5 Gk AR T S BUK it 25105 B, AT 52 4828 (0 (R A B DL SOK AR AR R Bt . 4 4RIE, 36
BRI /K ) CPZ Wk R h 28 = A AR, I /e SR R A 2 [3]. CPZ WIZEAMEA T 2 AH, 5
HMERIRRZIA N A A 2 PR = PI[4]. 28T, CPZ TE/KAEAEVIE N IR IS MATE &, 240 &R
BYIR AT R il S BEE AR RN, R N SRR FEAE AR TEAE AU o FL RIS FH BRIV €008 - H R 5
(LC-MS/MS) #Ea) 73 TR & I8 2 YA AT PR, 08 1 RN RIS AL S o DR AS I 58 R FH 1 20
5T AR L ) AL B [ 975 5 U7 R R GRS A AR b CUATRUR A CPZ AR, B 7E I W] CPZ 1E fi fA
AR IR, TR E AR EMEACEI, TS 7K P IR 58 SR (R RS A FR ik 4 5

AR A SR FH e v ROBURE € 1% - DU B A/ FL I BUIE B BT 3. (UHPLC-Q-Orbitrap MS) #F 5 CPZ EFRFE fi
PRI 2R . X 25 25 2 R0 REZHAE S AT 20 A DA A 22 S A, 588 RSN CPZ AR, XA
I CANRE R AR AT E BT S RAEMAILE . AL b2l s S th 6 Fi 14
s 14 BG4, FE e T %) 70 3R R DA SRR B T HE T AN R I R A A% DL A AT RS A
CPZ fEfAR AU E 2R AL i B DA U N, e U PR A 2 AR e . a5 2005 1.
2y 4y T REHE, FEXT CPZ KHEHACHI A NR TN (CPZSO). 7-33EE A% (7-HOCPZ). # FH3A
P (DMCPZ). W (PZ) #HATEE JAFZ )5 1 RIS, CPZ 7EFHIEAMIILIA b R 73 R WG 245 i 7K
HR LIV 4.3 580 3.7 1%, KW CPZfEMARN HA LY E £ 1. 53312 CPZSO, HAEMIE . T,
LIRS St FF VR FE 2 1 1070.35°14486.2 7709.3 pg/kg, #BI i TR 2GR EE . 15245 )5 7 K, g
RNERIBIEHAZGY), 11 CPZSO WIS 53.2 ug/kg, LI HLPAIRITAFAE S CPZSO 43 51l 2 B 2547
WRIE) 56.2 f5F1 7.7 5o 25 R KM, CPZSO /& CPZ W Ehr EMEACE . CPZ AR EZ R AETERFAE
HUGENAF . SRR BAE — e #1%, RI& FULP 230 0 AN A i B2 A TR AR . 5
AT SR R S OB (0 3 - DU A RAT IS ] B3 (UHPLC-Q-TOF MS) K43 #7245 CPZ Ja it ik A
PIRVEACE AR ome, EAT AR R R AR AT 7T, 25 IR 5 A P P ARSI BE AT LI, JF AT 454
B8 . Gk R LAY FRA S ARSI E RA BB ER. O/ CPZ &P, H
WA RE R, S5 EE FUH R A 2Bt . 5B R &R R & 2R DL VL Z 3 AH 5K 45
RIS LY, XWMIUE T 45255 A R WO E IR, CPZ Al Rext i g HE A — &R .
ZH R
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ey
R AR L RAE (ARBEEERE) P E IR R FEENKRAM N “BRAER”, #IAREZRID
B . MR EAT, KT FRHZMES PP Ll “ /S KBRS 3, Hod UAZG & AR R B 1)
MR ERZ . BRI RN ENRFE NS, BT, AR T RoalET 12
A BN IRAEAD 5 . CER R BB Creticulata “Chachi’ I AR 17D 50 R (22 AR H 1 J%
HHEARVH R ARSI, RN 66BN e S LS B & B A P A g T, RS
ROBAR % (HPLC) ARG TR SUEINE, R A i 80Bor €l A IDE DUARA R AT IR BT 1% (UPLC-
QTOF-MS) &5 FEHE [ QU 2H 25 AR JEHE R A AUV AT 70 A R 0 ize 22 A4, K FH T [T A
AL EL - Bt S B FH B R (HS-SPME-GC-MS) Wl 5 ¥ & YR /3 O R AIA S 5 & . S5 5K,

BE A TR A K, R Bz €355 R PGS B8 R IR e B, T RS i, X 5 H 8 B R B B DA
S A G RN R IR S R B TR KA 2 TR PG R DRI A T JEL R &6 SR — B0 . W Sy,
R AN BT S AT 1 4 SRR B AR K 1~14 S T0 B 2Rk, e 17~23 SEHHEF#MK, HCA 7 R B
B 1~2 4F . 3~14 4FF1 17~23 FHIMR R 8 A2 xRS #E4T HCA 204, KI5 1~2
HEL 3~23 FFEFREE R SR N2, BRI 1~2 AR 3 4 K DL R ARG Ry FARAEE R X
AR AT 04, T . S 9 Z AU, S5 1~2 PR AR, SRR 6,8-—-
C-HI B M . BEIR . 5-FFHEJRFF. picraquassioside A KT T R AL 3 4 S LL_E R B Fh -3 & %
i, BN R R Btk T A AR B I R B R - Y FH AR B I 4 S B A ORI DR a6
2 P2 PR PR ) B B TR T B E T, HEIEATTRBR “BRAE R M. X 4E
RN HEAT 734, 2- T W8 T BRSE 4 Fhplcsr & Bk ah T 0, HENEATTRBR R “ BRI 20 ” e
AT I AR B EL S i s -2 FRJRE-5-(1-HF 2 38%)-2-30 M- - 4% 4 Pl & 235 80 T
&1, ENEATE MR e B2 E IR AT i 2t 5 F R BB ARLE N R 14 F DUJE B35 TRK
KL AHIE TR AN PR 0y (1) 24 B [R) SR B ) B AT T RGPS, AR 7 “PRAE R

I e, H I ARG (AR R G, ZRG DRAER, DA 3~14 - H .

2 3R

1P nf 5t AREEZAET M]AER0 AR DA H A, 1994, 52.
2. RN 2, HE, 101255, 2021, 46, 6403-6409.

3. X. Bian,.,..,, J.L. Wu, Food Chem., 2022, 373(Pt A), 131399.
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4 N RNA NO-FEEARIZES (mBA) PEAE ] AE T DNA NO-FIELARIE (6mdA) IR 1715
N AEFRThRE b, FIHEAT NI P2 RN 1 H 22/ DNA 6mdA—FF, HHR 5 A K 6mdA L AR DNA SR
TefIRaE, FEBREEACT, AT THEDNARI S HI R . AW R B E RN B2 Anc B R FE R
fIUHPLC-MS/IMS /TR, RINAE K ZE0R v FLa0 7 4i i & i W RNA meARE ) L F A2 5
it B emdAMI R =, HAN S H3E— 0 SR B ADNA 6mdA K24 (EILD S 3X Ut BHA7-7E BHLIK
BMAAEE 1R 45 A IHINC- H L R ARG 25 s A7 7E . JE— 2D sia ki, L ERADAL. MR EFRIARL
(AKD DL AR (N ZRMMTHLD LR T iR A . Ed A aimane o
NIH3T3) HZARIHE 2 A R4 SR PR, W& S EURH 1SR FemdAB AN . BIRSLIR g R T
YRR R DR ZH 6md AR ML A% 5 BE K — BT L o

A fN\Hz Enzyme mixture Labeled-6mdA
NN
¢
RNA
['*Ngl-rA 7 days ” Labgled-m6A
¥ A\Y/A\V/ N S
. DNA
) Time (min)
Cell labeling DNA/RNA extraction Enzymatic digestion UHPLC-MS/MS analysis
B C
[5Ng-mBA ['SNs]-mBA ['5N,]-6mdA ['*N;]-6mdA e ['*N,J-labeled
” n \ @ - ['®Ng]-labeled
‘\, Standard* 2 2% [PN:] ] [
g I
9 150k 1
’\ l , “ NIH3T3 2
— 100k~
o
A A A A F2C12 £ 50k ] I
100 100 o = Z
| | iy M 20T B s 2
« 80K 16k 2k 2k £ 307
1~ 4 ~~ mES o 151 NDND NDND -
o O 0 0- A 0 A E 0 : . | v ! ! | |
— — — o m6A 6mdA m6A 6mdA m6A 6mdA m6A 6mdA
3.0 4.0 3. 4.0 4.0 5.0 4.0 5.0 =z
Retention Time (min) mES 293T  C2C12  NIH3T3

K 1. A2sE RN =R B R 454 UHPLC-MS/MS 43 BB B2 DU A IE AL P41 i & 4 RNA m6A % DNA
6mdA FIHF A

EE DU
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BT 8 45 FENE My EE %4 B IR MR O - h £ ML S YIRIZEEUE
M7 EHR

ERMELT, FUAFE, TAERR, BT
(1 252 55y o Wi E SR E i seih =, Wdb K250, R, 071002
2 bR AL P AR 2 e N SLIG E, WAL R AIE DA AR, fRE, 071002)

EFERR (PFOA) FIAH LR (PFOS) R AR 2 RIEMH A IIG I . A HEE &5
R R S F LAY, TR A SR AATRAEEREDERE, ARG A RS
MIAETE R0 A BN BTLAE 24RE 5 R E PFOA A1 PFOS A EUT VAR 58 C BN RHIF L AE 1
WAz — B30, BR, TEEFMERRUERE Y, TR SMERIRG M, AEAIL- g e
L D 20 PR A7) o) 5 PRI A, A7 B 0 305 3R AR 5 e A2 o A 9 DAV U 2R T A B, e T S B
A, AR (PFNA) MBI, 7RI FA R 7 — o B2 5 D Re b o BN ey E i (MITP-
PR). BRI AE Y, S5AEEZAE (NIP-PR, B 1 A) ik, ENZEAFARL (MIP-PR, K
1 B) HIRIARTE 0.6~0.8 um i Bl N 5N 3515), HIRTEAR G T Boh = 8544, HRIT 20 M -5 W Bt 7 78 43
efpho @IS SRR B 52 T ARG T AR S PIE R, MIP-PR X PFOA F1 PFOS [0 fff & 12)
T Al 4 B AT (B 1C), ] MIP-PR % PEOA Il PFOS B A 5 m ik #4403 H AT MIP-
PR 570Mr 2 RIS . # B AN B A8 3t FAE A o AR A 1) 5 1 37 B 7 B i 1y 1 S R A Wi
BRFR), 25 4 BT R 2 BB A A v 5B £ 1% o G T i R = B, 57 7 AR 994 i R PFOA 1 PFOS
FIREEURG I 5 9% 5 E B T EMEL, TFR A MIP-PR-DEE J7iE A P . e Bbhom, ARSI .
MIP-PR-DFE-LC-MS /MS # Hi FRAE (0.006 ~ 0.022 ng/mL), MNFEFEITZER S (94.7~109%), K525 FEhT
(RDS <9.5%), AN 5t 4= f A0 A 0 BN R AR R Bt 70 Ao e 2 41 17387 JEL, S i PFOA 1 PFOS
[R5 BR AL 1 3 g i

&

&
<

3
=

Adsorption amount (mg/g)
s 3

0
PFOA PFOS SM SMZ FLF THP
Selective adsorption

SM: selfamcthusioe, SMZ. wifirsetionsnnle
FLF Morfersced; THP tuarmpberncol

BT AREIEIR BRI (A FHENZEIR BT (B) (1) SEM &, SE IR (O
ZH R
1. X. Gao, W. Ni, S. Zhu, Y. Wu, Y. Cui, J. Ma, Y. Liu, J. Qiao, Y. Ye, P. Yang, C. Liu, F. Zeng, Environ. Res., 2021, 201, 111632.
2. F. Cao, L. Wang, Y. Tian, F. Wu, C. Deng, Q. Guo, H. Sun, S. Lu, J. Chromatogr. A, 2017, 1516, 42-53.
3. J.Ren, Y. Lu, Y. Han, F. Qiao, H. Yan, Food Chem., 2023, 400, 134062.
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B UG A RO B dh B RARHIE . BT B N R ESRIZET e S 7 e
Ay CRMREEIRT , BMRRITTE ARG EY]. T, BRSO T EE AR IR
PARIN T T2 B Rt . $RTPAIFRAEAL KUK, XL LU BT LA B R i XU 1 (A5 1) 4
e k. AENIIR . BB AR A AT AR, o L R AT R 1,21 U
OISR, O 2N TR T g, FR, m PR erelo iz, e
B HT IR WEATR T RS AE A4, AT ARSI €t R IS AR B TG A A A o
R - i ] B

AHIF T TS - B A HUE B = 40 HE T S A (GC/Orbitrap) s #EAT 1 A I HR AR TP AN 24
WHE R MBI BT, FRIRR T # R AL SV AR & AL . AR TR
B IR L AR edk, DUBCNISTE % Flge-orbitrap metabolomics%id A, 3% 5 1000 it =4, £
FENRWIMR . kMR W APR. ZH. fERS . HERUMEMAE BMMEREAR 4, VLA
NISTHE Al [ idhomeflavor it 12, 3% 52 H145MIER M &Y, BIEEE. BR. R, B&. MR,
TG UL ST TR Slwmin/ N ZRFN M, SO B AL SERAEY (B
TR EY) (K2) REYA IR R R0 e BT R R, RS 2 18135 17
TEECRAR I, nE3FT R, BN EBESRA AV BRI 3 5 P R A — 5.
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HAHEE " ko', XK, EHE
1 BB R TER SRR TR, 2. RSl REAE M REARR

HIHEE R A E-mail: cxcao@situ.edu.cn

F AL R WAE N N R i M B ECRE, BRI REH R (1] WA 2 R
M) PAD 1 i o S P B LR 2 o PRIt P PR S R B 45 2 Bl B T BB 2 U™ E A S AT ) A
WIFBHTMO IR PR LR, REARSE IR T e RBUEBEF 2] W T KR, TR =Y
TR AR I R IS o X TR RN TR R 2R 4 e O v n£r ab b & 061 . SR A e X
SN YRR - S DA S HEL WK 5[ 3-6] 0 I ey vl R R S v v LR U AT, (R B S R A AR A
BRI A G, HRERTRKELIE . AR SR LZEMRE, MARSEARR, AR
IEPENILLE I (Mb)/ILALEE I (Hb), 256 Tk 55 HL S AR (mIEF) 15 AR A 28 19 26 (CNIN) O] PRI s b AR
Wl

B, BEATIRES A R R AR UK 7], . B 20 pL AL mIEF fkE, = iRE7KAL 20 min.
TNEEAES G, 7E mIBF &R TN 4ml A 2R, Bk EERASECS i, FERTE 100v BLE TR
90s, 200v HiJE T2 4E 90s, 400v HLJE N2 4E 90s, 800v HEJE K A 360s(3L 10min)7r & Hb 1 Mb.
5 PG SAR %%, PK 405nm AbC S FTA TKGE IR 46 10 8 ALK FE 14

HR, FETFoGE AT AN . F—. %8 8 PEREMMM 6 NFEHFIL 14 FiA
75, @ik mIEF 3843 1000 7K Mb/Hb HIJK Kl 25, 8 RAEM 1000 5K KA, BEALZEE 700 5K &
TR, 4 300 sk TR 5=, FIFIIZR R 280t sk BT 4 5, it B ms)
it — DI IE .

EFXT A AR Mb F Hb, KJE T — FhisE 51 55 B B8 AR B ik 45 6 i 22 IR 28 0T~ R PP SS 1) ikt
W O W BOARMR, IRAHERAR KT 99%. AR 7 EAEAR KT LAY i 2 H At
B SR R .

EEPEN
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[2] K. Yogesh, S. Chandrakant Karne, Trends Food Sci. Tech., 2017, 62, 59-67.

[3] A. Rohman, JAVAR, 2019, 6(1), 9-17.

[4] M. A. Sentandreu, E. Sentandreu, Food Res. Int., 2014, 60, 19-29.

[5]M.Y. Zhang, Y. Y. Li,, Y. Y. Zhang, C. D. Kang, W. T. Zhao, N. Ren, W. P. Guo, S. W. Wang, Food Chem.,
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E-mail:yin.xu@altasci.com.cn

WE

SR BT 5 v OB Y SR AR P IR HE ) SR AR N 505, DT RSB T 2R
SRR TR B 70 1, R (0 W7 4% S O 2 S T A R i 4 T

RIC T ATV R AE ) BRAEAN [ ) 25 26 I, AR MIANIRE G AN TR 251 RIS SETE,
SSSACRiNG A eI 0 = DR 4 I L elR e S B U W B o S G T v el A S Y
AR E T A RO AT IL 2 2 4.,

AR TR R 280~ TR AE ) T (R BRAT AU 7 08 T ot o RAT R D e ARG AL PRI AR
R RS E VE SIS N R AR M T IR D B PR ) % S AR e MERIT FUAR B T B SO BRI T AT
AR HE S 25 1) 2K T

: L
] . ]
o o] =
o 0 S 0 o
NO, NO
Ty %%Eﬁﬁ%ﬁ%ﬂﬂ?
Mol. Wt.: 346.3 Mol. Wt.: 328.3

R B, ARMEVIRL, RS, RREtE, W& T2, @, HATRRE, mRuRAH
SRR

L o, BRI, oIR8 mrRGAE (v — o R vk I e £ S OR A A i R RS . AR
PR S S A R - & (], B s A 224, 2020, 10 (11): 7037-7044.

2. REEER, TINAE, MIEEEE, 5. SR G- DU ST AT I TR 5T BV R 4 s A b~ o) 24
Zefi [J]. (a3, 2012, 710 (30): 1026-1030.

3. EZjZE g1 hE I M. Jbnt: P E R R H kL, 2020: 1533.

4. EREATE AP ) £ SR By B U7 1A S5 M . 103204814A[P]. 2013-07-17.

5. MrEaal. WiAH il — S BHEARTE & M e R R A [D]. FBM RS2 R, 2011 1-67
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*E-mail: giaojungin@nju.edu.cn, hzlian@nju.edu.cn

G-VUBEMR (GA) TZAFAET NE A, JuH RIS 3 3 XU Rty X IR, B+ &
BV ZINEE, RMEAT Gds MBI TR, WAL T G4 Wik A WA RE . 241l BFIT Gas
(¥ AR LA, X T 24~ G4 S5 [FIN JEA7 (K R 1k R h 8A>-G4 S5 I pT A2 A2 A
Ao JEEER, ARG i (RP-HPLC) ZMifEAEM R 7 T L2 S EAL, 1E G4 2 545 H
fEbT o B R BT A1B), E TR SR RP-HPLC 43 35 7 VA 3R BUH = 1) G4 2 B85/ M AR
B SRT, WA TR TR 59 IREE . WERLERIAXIR R TCRE N J1, B il it s -
A BE . BTRE Conic liquids, 1Ls) S TR RELE:, 48 HPLC v, ILs A F/ERMSS &/
[ E AR GBI ECERE AR, B R SR BT s R AT, EEXT Gas IIERERAT
VSN RV LIRS B

FATRE B TR TSI RP-HPLC /s AHENIR, REHEE 7 ILKE. st pH . 1L B
BT AR TR AR R I Gas IR AT AR BEFURIL, ILs BIINARERS S5 1858 Gds (1
TRE, JERENS W] B s I TR AN 70 B RCR o EAh, FE— @ IRBETERE A, G4 TR I A SanAH
IL IR 2261, KA B TASE L B N Gas (REA TN . 7ERTHT 7 Gas Hr, FRATAIL ILs Xt
AR Gas (IR MRS EEAFAE 22, WondE Gds HUTE 22 57 5 ILs VAR (R RAH RN . Kt
TRIREE R, BNV 5 2l e A A PP 2 [ 2 AR L ILs X G4 fREFAT IS & %
TR HAE R SE R, e B BV E T o5 £ . RS SRR, BRI T A RGR 5
RP-HPLC ' G4s )70 B %, AR G4 S, 5l A H T X B A Z MR Gds 145 73
BT ATAEE K ETFRIESI AT Gas [f) RP-HPLC &5, bbby A EMES TR IR E R
HK) Gas IEE M T, AR TIEdt G4 45l 5 YD RE 2 8] (158 R 5T

ZH A

1. M.L: Greco, A. Kotar, R. Rigo, C. Cristofari, J. Plavec, C. Sissi, Nucleic Acids Res., 2017, 45, 10132-
10142.

2. T!Phan, FEBS J., 2010, 277, 1107-1117.

3.J.Q. Qiao, Z.M. Cao, C. Liang, H.J. Chen, W.J. Zheng, H.Z. Lian, J. Chromatogr. A, 2018, 1542, 61-71.

4.Y.Wang, M. Tian, W. Bi, K.H. Row, Int. J. Mol. Sci., 2009, 10, 2591-2610.
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RACKZEAE R, L TEE T AR XSO =4 11 5, 110819

HIHEE R A E-mail: shuyang@mail.neu.edu.cn

BT 2 AT R R R AR T T N ORI R TS 22, R REVR T TR R AF
A 5t. B 2 Ml bn ) AR ROE A TR A DL, ASA5988 20 P (R G TR 31 LB 2 0 B 1 3 32K
A g ASCHE T AT XOE BRI DNA B4R Hil, FI TR aie iR o gy mdtisit . Bk
T 5 5 X0 BC 42 45 L R 55 20 S 3R T ZE WD AR S AT B AR T 5 Ak A 2 S8 s B (HCR) » % F- HCR
ke, 7258 DOX 715 & GC BlEXT Mk =X, 3 37 85" dnsl N\ G DU T i
BOLHGH TMPyPs, FINEM T Cy5 96, HTHRREE AR SLRE RRW], TIREILi
DNA % it HCR 7EfE EREAT4%, DOX ADLEGHIEEHE HCR )it N, SEBL 1 pfnss
P o RS IE . AHAESEIR R, 1% DNA 24 BB THSR I I Ot S A RS B 1R 0 AT ) 3% 105

R JERCR . 2 sCHEUR NV (HCR) 29431
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Fig.1 (a) JhAE DNA K Je [ L 41285 B 5 (577 258, (b) DOX 7 DNA R b S5 6ok
¥, () TMPyP4 7E DNA 3% b 8 1148 5h il IR IOK: .

AR ERBREFIEESRIE (22174013) BB,

EE PN

1. X. H. Liu, D. S. Mao, Y. C. Song, L. C. Zhu, Albertina N. Isak, C. C. Liu, G. L. Deng, F. Chen, F. Y. Sun,
Y. Yang, X. L. Zhu, W. H. Tan, Computer-aided design of reversible hybridization chain reaction (CAD-HCR)
enables multiplexed single-cell spatial proteomics imaging, Sci. Adv., 2022, §, eabk0113.

2. K. W.Ren, Y. Liu, J. Wu, Y. Zhang, J. Zhu, M. Yang, H. X. Ju, A DNA dual lock-and-key strategy for cell-
subtype-specific siRNA delivery, Nat. Commun., 2016, 7, 13580.
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R AEAEEGUKRRRL, ARG, o, 2R, LBt

2R WFBER OB BV R AR 2RI IE iz —, (HFEEMR. 45BN E
FE I BB ARATERE AZ R M SR T R T EORBRAR. BB P R R IRANIZ =
AT BRI FU SR AL T OB, TEURERAE F R B S 4R B RN T Rz Fh. LWitkss i)
REMI R . BT, 2 RAGE B ZRR BB IR 32 255 B 77 L2 R FH SR ) S S AN 40 59
e RIMZHERAR BREtEZE. REEFRETH K- ¢ -GG Mz REH 5 B x £ %
ZRBEAT B . Bk, WSO E R BT, R I B 2R J A LS AR
LA SRR JSAB IR 20 9, A& AR AR A L1 i

I FH it B AR 30 2 A S TR 1) 4% TR S I 23 T EN TR SR B (ML) RE AT A5t wke E TR 37
RELIE, AL A SR R, ReIE S AR T I 8 E S e TR R A AR A bR (POSS) &
—FhIET GG RE, AR I —PhIh Re sk v] DA = SR S R B M RE[2]. DA ALK
ki (FSNP) T RAEAE REGIAOR R R 5 /N, BAA SR AR R R B 1t e A ) A e M.
FSNP ‘i # [ 72 25 A4ob k) o F T sles AR TR IR B R BB 3mSR R i L R TR 3] %
POSS 1 FSNP 5| A\ ZMIKAC L MIP il £, A IS MIP IR B S PE . s 2 .

AHIF T8 SR = P e = H L A R IBR - CTRIMD 1] 28 B Ak B 2, L3R T 7 ) XL
At MIP $28,  DAE AR ACIE MIP [ NIPEASE 89 . FA TR 72 2 N 5 /LA 2RI, Rl
TERE IR B A, B MQIFVKacTET MR NAR, I F Bt J5i e ik SRms R ARe e Ve 3R o/ 2 3R
ZFEM UL E R O E . BREERCIENEBEZ . 4- CHFHENEE . POSS. NN-IF H EEXU
IR W R 4-FER I OB A, DWW, BRI+ ZBNEELR, 5\ FSNP, 1
F TRIM ‘H232 3 MIP. FRATE4IA4 8 7 FSNP 1 POSS (& & AR A, Bk 5 hfg ikt
il DyReFAAR PN SEFNAZ R LR B AR 52 . 45 5 i 7n POSS-FSNP-MIP H A #0581 ETZE AR,
ENZE A 14 3.5, /& POSS<MIP I FSNP-MIP ] 2.7 F1 2.3 fi5. EfeA: 2544 i % 1] POSS-FSNP-
MIP AR BRI [F Ry 84.5%, ERTEIR 74 4, FHAEHE R Ih 1 M & BRI AR A i AR
BARIE (B Do 320 BAT AR T iZ A KRR A E S 80], sLi s RERERE
MIP A0 BE [ AT P %A Rz AL B 1, T4 MIP ALBE 5 K ST R 20 BRI 3 12 Nz RE M
13 MZZIKBG 9 B MIP A2 JEAG I 2 (1) LBk 8 B S IA IR B R R AL BRI 4.5 £ 5.8 %
(B 2). Ah, 2 MIP Ab3 R 2 e Rs 2 S BRI IR BR O R 2 A0 3 4.9 570 5.2 fiF. b4,
BRI A AR T M1 B2 R K64 2 REELA K Iz 3R, R UZEE R AR T DUR T [R i
EAERE R Z Rz £k,

A SIS R FH 5 R 8 JHE SR B L B2 B LR E AR 1] 5 IR A2 28 TUIK BB AR A, 4%
POSS 1 FSNP 5| A ZIMILAZEL MIP il rh, A dRE 1 MIP 8RR I EIERUR, i3 1% B A B
{57 55 2R3 rh 0 RE SRR IR B B A 4 1 o 1% L TBEAKIZ 2L B30 38 A A X K R 0 T Ak B8
BERS T HOE Xz R CBEAETRRIRTN RE ), A EBONEZ R E RIZ 2 D SR BT
WEHT A ) TR,
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Fig. 2 Venn diagram comparison of number identified by MS before and after treatment of the imprinted

monolith to rat liver.
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1. D.J. Ryder, S.M. Judge; A.W. Beharry, C.L. Farnsworth, J.C. Silva, A.R. Judge, Identification of the
acetylation and ubiquitin-modified proteome during the progression of skeletal muscle atrophy, Plos One,
2015, 10, e0136247.

2. W.J. Hao, W.J. Chen, Chai M.H., F.F. Yuan, L.M. Huang, Z.H. Wei, X.Zhang, Y.P. Huang, Z.S.
Liu, Microfluidic platform based on site-specific post-imprinting modification of molecularly imprinted
monolith with Connizzaro reaction to improve identification of N-myristoylated peptides, Sens. Actuators
B Chem., 2022, 356, 131338.

3. G. Nisansala, Z. El Rassi, Poly(glyceryl monomethacrylate-co-ethylene glycol dimethacrylate)
monolithic columns with incorporated bare and surface modified gluconamide fumed silica nanoparticles
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AT S, R RV 2 R AR bR CA, B, ARG BRE L O U . BB T
EHRMEREAREN]. FET R (MS) B8 E i 2H 5 S RiE nT DU IE ek 5 0 s 40 i 25 1 3R
ik, [FRE AR AT DU R = 0 B E A KR IR MR SR e (2] (Ha, —LEE TR
Fric e TKF FE TR B, B0 45 B 7K AR =40 R0 s A A IR B, 91 G W ke A DR B RT Tl R A JOA B
HAEEYAENRERIE (KT1aMD) , Bk, WEIRAEYIFRE S BT FOb ot N E . hit,
KEMAKI R & SR T IRBCE S, BN LM R3] Z4EpPR4] BEPEARL[E]. R
ERPRH R Rk R, (HREMALDI-TOF MS/M T2 B, TF-oR—=Fh W 24 A=Wk i th i i s
B AR B IR B 1 2 S AR R SR THI I KRR

AR RF, EF T EARERGEHWEIMAX (MyaAXm n=1, 2, 3) Mk (TisAICFIVLAIC) F
HIE FIMXenegKk i (TisCofIVLC) , FHFE RN T-HEIE AU K BL/BE R A IR B & 4R, 18 S 45 SR 6
LT %, MXeneZK g SRR IR 22, INITTEAAR 9 EEIRTMAXHM KL, HA w8 5 2 T,
MR 5256 10F B 15 H Tis AICo 1T Je B H XU ' R WS AU IR BRI B RR AL IR B ) 20 R, FF HL Re e L R 47
PRSI SR PR AN B, B S A IR AE R/ S ERORE o 2 1 o 4 2 Al 1, TisAICAHK AR R Y R 4F
VAR, AR 1 0 2 22 A R AR (it 1B R ml B

KEET: MAX MR WE . BRI, FEERE. APre i

BTS2 B X B R E G I E 5.

EEPEN

1. M. Perluigi, E.Barone, Aberrant Protein Networks in Alzheimer Disease, Nat. Rev. Neurol.,2022, 18, 255-
256.
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37°C."Pu, H. Zhao, Y. Hong, Z. Wang, Y. Zheng, M. Lan, Hierarchical Dendritic Mesoporous TiO,
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Eng., 2021, 9, 5818-5826.
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Covalent Organic Frameworks for the Hydrophilic Enrichment of N-Glycopeptides. J. Mater. Chem. B, 2017,
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PR N LG RGBT, T T BB . IR B ) SOOI 2 R R IR
2, ROFAENZRAGYINEE, EiRR BN ZN, RSPl 8%, HIH
A R FE VSRR (4~ 12 pg/mL)@, A ROk G 5 R A R ON . IRk, IR H FR ot ik
ITIRIT 23 (TDM),  LAFS B2 w7 A PRI A R R B R A %6

B AT, ORI 24 1 259 55 5 FH ARSI 7524 S AR S o RV €0 R AN o B FH VR B
S, H_EIR 7 RE K HARE B 4. A SO TR e AL b I PSP EE R Bk 7. AR 2
B NIRRT, ML2ERE 2 I REE S5, SR FH e A5 AE €2 it - — 1 D 2% 5 % £ IG5 5 if S A R i
TR o %R PR AIRR B 32 24E 77 ¥ ECoreShell SOS C18 (ID2.1mmx50mm, 2.7 um 90A) #%-5¢
i EE, fERUECH 0.4 mL/min, AEHENER, #EFEE 2 oL, WAIAEA 0.1%0 F RSN 2
HATERIETEM . S5 R WARIZE LA PR B (R 0.444 min, 5 75-F LR B I (AR 2.921
min, FMEERATIENT Sming R E T B RS, (BTN RR, M. RS PETRK
FE s T ARV E LR VE RN, F5AE R bR ith 22 (51U 5 #2509 Y=24006.5534X+550307.0436, 1=0.9800,
KPS G, 1340 B AR AE 28 5 [R5 7 F2 08 Y=0.5985X+9.0364, r=0.9835. &ELLHEFE 105
K, REPEPLRE ] RSD {E4 0.95%, &AL RSD {E4 0.78%. 75 EIY 3N 80-120%.
45i8: E3200LC-HTQ2020 5 Bk F 4 Al ECoreShell SOS C18 2.7um, ID2.1mmx50mm i, Af
DA R N IR PR S 6 PR FE R sl o B Ry, REE S, BHEMELT.
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[1] ¥ase, XIREF. Puliin 2 MU N 2x& a7t e [3]. A B BR X JEk g 2% 45,2010,26(07):502-
503.

[2] T3 RELZ 5 R B T-FIE FH 250 85 RO M [0]. & #0852 24,2019,26(2):59.
[38] HEEL, M, ZFFE 5. UPLC-MS/MS {24800 N I3 w4 25 7 TR B e L R I F [3]. 7 L I
PR 243 2 44 74, 2020,36(12):1715-1718.

[4] moclg, RRBHARGE, P52 HPLC iEAMREPusiill 2 N MiE o - 5 0o 1 14 afn 24 7 5 [3]. 0ok 24
*#.2020,32(3);49-52.

[5] £h, T/1-ZE, Z5iEH1%5 . UPLC-MS/MS LRI E AL ih R 6, SChniksrs . P51
IR 2 1 ~F v FE [J]. H [ 24 /55,2018,29(2):194-198.
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BESR, PhooHt, EERA, BVE, Y
KA CGRMD T Es B IR A E], ILHHM, 215123

*E-mail: Tong lii@eliteHPLC.com

B BA BN AL SIS ZE AT it RO B VA YRR o P BT 700, FE VRO €5 7 B I 20 5 LT 1) Bk FE R
0.02%~0.1% 7KW, AE N IS IE IR 2 —, B IE KBS [ CRAFR G A Al e, 5 ke s
GG M3 EAN T /KIS, BRIE B, 1M B AR A TE 2 Bl 5 #h g 275 ) “C
e BABRIEME, FHEANERF AN ER A RER, L= — AR, Rk
TEfEMAE. R, ARSCHEER T 4 MAYIIERZ SRS B, VE B0 A ) i A%
7l

TR 5 2 VA €3 3 BT RT3 FH B 2R P,  ARZE Gy Uk AR R TR, o PN A 7 ZERr B T ), iR
TIRZATLURE 2-3 K. Ft, ARSCRFELE SR BRI 5 22l H IS DA R B2 A R 77D, oy
IR R A AT 05 FE T S T VA RO T DA I O 0 T 0 R AN A ) B A 0 8 B A A T =
R, 1AV JECE — e I B 5 S M R . SEIR 45 B s 1) BB LB IR IR TIR KT
0.05%, 7 Bk FELECFAR RO A 508 2) 4 A PC-300. PC-950+ BND-10 £ GML-2 17 7 mk H 41
Ay AT LR RS AN F SR OR s 3) PC-300 KN RCE 5, KBTS 78 4) PC-950 %%
PN FIAE LA Y 8 AR, A (i A K N EME A S, Fe R B DR A Vs P

B ¥R T Sephadex G-10 i SEAHRE R AR kA7 T, AT LA A2 KA 8] AR A7 0B )
ZOR, AT UBRSENE, T, RS

RHE: AN TR R B R B AR

BT WEIR SR R v 22 1) Tl P
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2 PC-950 HIH 7% SR UL TE E
A RSTEFRESHAITRIE 2021YFC2401102., 2021YFC2401104 £ 805

225 3k

Lo SRR, BREREY, B, B BN B0 S ARSI B FE [T ). 22N A AR AR 22 B
#, 2019, 19(01) : 1-4.
PROCLIN 557 [T]. A fw k24 s, 2004(01):23-24.
Affatato S,Bersaglia G,Emiliani D, Foltran I, Toni A.Sodium—azide versus ProClin
300: influence on the morphology of UHMWPE particles generated in laboratory
tests. [J]. Biomaterials, 2004, 25 (5) : 835-842.
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FENE S HHEAZR
ET UHPLC-MS/MS BT 6 [R4549 DNA S-FAE PamEnE 54
WEERY, TR, FEaHe

h E R A B AR SRS A R0, bR T E X WE R 18 5, 100085

* E-mail: hlwang@rcees.ac.cn

DNA EKMBAEAZIF 5-F FE I MENE (5-methylcytosine) ¥ M JE R ZRIA I . X Yeta R 2RyE, Yeth i &
M — RAVEE N EYSE. &%, PRANRRRE T ZF000 8 FB LIRS SmC fEEE K ZH DNA &
B M mADIRE, WEET EEEN T, ARk, B THUR RN T ESEE . 1, B ek
AH U 5 R R 1 72 (Ultrahigh-performance liquid chromatography tandem mass spectrometry, UHPLC-MS/MS)
Rl R s e e s AER, B2 DNA BRI A E & I SARHE[1]. EMEHIZIERT DNA 157K
AT EEN, @ WA B R S PR UL K ZH DNA, SR I B BE ARGt i R, F DNA S
BEff 9 A2 (2] M S AR A A AEAE S R AR, WrF BT, P talt . 2R IS X3 (Matrix
attachment regions, MARs) 5§, XSGV 4057 45 #4 7E45 DNA Eiil, HgSE i b R X 4R B 2
YEH o T DNA EARTEIX 2L A% 254 E KPR Re I E AR R IE , FFELE U5 7 A 1 71 0k X 431X 2
A% 25 14 1] DNA &1

NPT AZ S5 14 DNA &1, FATVKRE T —Fh g5 5 200 B 17732, I AT 85 U)i% /M) DNA 1
BB R (Micrococcal Nuclease) WAL 24 ta Jm gbA7 B D), S8 f5 il i IC3h/ e Eh i $2 47 73 0 o
B G IR s XS A% S5 20 53 DNA SmC 37 . X — 1A AMMUAE/T B MAR DNA, i i
4 MNase R EFIBGARISA], ER]40BEH Qe b g tiii. B SmC &1, LREXT AL 25 AL ]
PRV SR M NE . S-SR PR NE . SRR NE T 8 B . RV NI A SRR AR G € T S5
DNA &K PRI REFE At 173 T &

—_— —> UHPLC-MS/MS

Low/high salt
extraction
Micrococcal
nuclease
(MNase)
\./\/ W ~ \
5 _— - —
MNase digestion

B. 1 WGt s 45 4 (1 73 2 3 B AIDNAB i 73 #r it o i 1

REEA:  UHPLC-MS/MS; TFYsfaishtt); FMBFE S 5 H L fmsng

S 3CER
1. M. Helm. Nat. Rev. Genet.,18: 275(2017).
2. W. Lai. Anal. Chem., 90: 6859-6866(2018).
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sKEM*, FEE, KE
[ RHEBEAL AR FUT

JEIRIEE R A E-mail: zhjm@iccas.ac.cn

TFHRZBERFTHIE IR, AR REARRE, 5 AR AEE VI T
X TR ) — R0 e S K A 73 1 RN 2 S5 K 5 4 — K, (S TR RIS RS AR EA AR A B A AR AR
Vg, — PR AR B RN, ol A A A R I TC RS R AR N . (R, SR A 24l
—XTWURTEER 2. AW MORHEE AR A Bl ),

B0 A7 2 2 AT A T PEIR A WLEE AN BT H Ak 2 s WX DL B I R, eabs B T RAI45H
MLF 4= 07 E AR AEE CRIEDUREE . BURIERIFS . BURER G RAEMZHERED, ik
T AR — TR R KRN, MR TR TSR NI DL R e T 1
PR MBS RRRAE . BRKIRTELE I S92V S T He ) 45 & B IR -G B 40 A1 2 SE D i F-HE AR 70 R
F1H) 548 (Chinese J. Polym. Sci., 2015, 33, 1633; Anal. Chim. Acta, 2019, 1073,90). & J& T —Fhfij 2.
AR B A T T O R T T, SR T SR T AR AR 4 F AR ME R (Sep. Purif.
Technol.,2019,210, 175). DL EJREE, §ilf5 RAVERLFOH A FHE it , LT H Bty
RS (T T M A

W

2253k

Ward, T. J.; Ward, K. D. Analytical Chemistry; 2012, 84, 626—635.
Scriba, G. K. E. Journal of Chromatography A, 2016, 1467, 56-78.
Okamoto, Y.; Yashima, E. Angew..Chem. Int. Ed. 1998, 37, 1020-1043.
Ikai, T.; Okamoto, Y. Chemical Reviews, 2009, 109, 6077-6101.

Shen, J.; Okamoto, Y. Chemical Reviews, 2016, 116, 1094—1138.

o DN RE
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ETF UPLC-QTOF-MS BiRES UNIFI RRiETFEPEHFEE
A Y1

FaE s PR, (e
VRRIM R S S B

HIHEE R A E-mail: heyu@fzu.edu.cn

hEGRIBETHEMIRR ST, AT, 7. Wt A RE S REEHBYE, t
e R X T HA PR 22 A AR S . HE 21 HRAZBUR, BEE UKL A BoRFE P R 258 T P i R H
m) iz, TR 2GS ST VE BB AN K. B 2020 SEHTE MR BRI ALK, hEATER
IR e R R Gl R T TR AR T B EE RN th TR UM R Z, A iE 2
PSR A 032, AN A R B2 A 22 25 dh O 2V SE IR L S8 22 4, AN R A5 R RIAE T
HALE2G )T RE DRI L P R I 8] B P B A0 2 (s T i ™ A 7™ B . rh g rh R — e il 1
YIS ATIER Y, R KA A B AR, XA BRI 2 8 E ARG, B L
A B BES FPE. BIAAMR RS LS S SRAE Y AT S8 S L R IR e A
TR mng B nE SR S BN . RS B A, BURZ BB UL B EERT 15 AR A
AR REE, SR NE IR, BAEAAESUR FOR AR, HX A th AT e s E 1 fE
o T P2 R ST T ROR A B A MR A A, AL R PG L R R R T
A3 RIS 2 RE DL R R B0 B R 9E B RO

AT T T v OO - DU AT AT IR BT R (UPLC-Q-TOF-MS) A&l 43 Fi W o &
23R IAT B, SR Masslynx BUEREEEE, FIRT B @ A4 2 E V008 7 A& UNIFT 35
RARHIRE R B EAT 0T, SEHIGS rp 5528 o 2 A MR ) AR A8 1) il BRI IR &, DR REZG IR
2 PR 1o R ENR AL . BE LR R, AE 43 R LR R 2 LG A Y 58 Rl B E
i, EL35 6 il Ly SRR SR AED R, O R PG NE S E IR 16 F B kSRR LA K 27 Fh HAf S A
Yo .

St R RO RS- DU AT AT TR 3% (UPLC-Q-TOF-MS); UNIFI; hELzs, &34V

EEPEN

1. J. L. Capodice, B. M. Chubak, Chin. Med., 2021, 16, 24.

2. S.Y.Jeon, W. Jeong, J. S. Park, Y. You, H. J. Ahn, S. Kim, D. Kim, D. Park, H. Chang, S. W. Kim, Am.
J. Emerg.Med., 2021, 40,184-187.

317 21.Geburek, L. Rutz, L. Gao, J. H. Kupper, A. These, D. Schrenk, Chem. Res. Toxicol.,2021, 34, 1101-
1113

4. W.W.Li, C.K.Chan,Y.S. Liu, J. Yao, B. Mitic, E. N. Kostic, B. Milosavljevic, I. Davinic, W. H. Orem,
C. A. Tatu, P. C. Dedon, N. M. Pavlovic, W. Chan, J. Agric. Food Chem.,2018, 66, 11468-11476.
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ETRCHEEMARAENRNIHEEEEEREETR
T2, A, S
BRSSO, 2, BRI TR, 1, 200240

JEIREE R AN E-mail: lyfan@sjtu.edu.cn

bt 4575 L R VR — M SRS 00 DAY SIS Tt R v 4 At R SR o 5 B R T ALK IE B AL R 1
W E (PR AR AR, PRUEAT D7 (EARGE . WISl A A A, 34 SO T R R B AT
PR GEIAE VR FIT i 26 (0 e AR A AR LUARIIAVDS, SEJRAEZE, IR /R 5 SO R LT P, 1
FATEAS A5 T, R T AR £ i B U SRR o BRIz Ak, TR A B0 2 T e fe I
S CEY I CH s NLE AW S (EVAE P il ek = baaviilb 90107 B S Roge of 1] 53R 5 ) i IR (2P
HERRE R . 1A TR RE R RN 2 RS R n O T H TR RE B iR ML R —.

i LT 22 1 I RAT B PRIEE R SR IV MR, AT v ) 46 Sl Ry BUARTAR L s AL S R S
JETERI DK GAC 2 LT YR IR, AR AL S8 T35 4% TS 8 BE 8 s v I L A6 B v 1) R A, (EL H T v
7 22 AE R R LB WU T ARIE A BR - IR, AREW R SR IR R ARAR R BAT R 205 AEIETE
RAFHRE R MBS OREE0 pH A IR i 7 5 R ABHAE T, A8 B RE TR s RS K ) o b AT R4 N
1. B, ARIEKROEE, DRZBRN, “AMERYKRRBORAI R IR YRR IR 42 2 B0 25 734
R, LT BORE AT B POR LY, T RS S A 4R s 5 0.

XK T R IR RE, KPP RR VR RE S RIS AT RAL 5SS, R I % v i
AR YIS, BT A R 5 B RGPERE . AERLIDLSI bR A ST 52 I 0 R 3R R 6 oK
T Y I A A A S FLA R R BCR AT I A, G5 5RRHT, BEAE SRR A I, 4K 2T 4
B RE S A B B AR, ERAN REAMEITEERERE, Rl AR B o0 R DL R AT BB 1
TR RIE 52.43% AT T 5 QKL U MR [ I Bt RAF B ETE . SR HERVE S IREEICR, W]
SIS PRI o T ALAL I 7 RRE B f ke U PR UL A F 12 P T 5%

PVA TiO2 Nanoparticle Starch ® Indicator
» T e “!.!I!!"
Solution Electrospinning Fresh Spoiled

BT B RE A AR R A ) % P s R

REEE: FPRYIL. BRER AL, LSRR, BRI

AT T2 H K A SRR 40 H (No.22074091) FE Bl

EE PN
1. K.L. Yam, P.T. Takhistov, J. Miltz, Intelligent Packaging: Concepts and Applications, J. Food Sci., 2005,
70(1), 1-10.
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2.Y. Meng, H. Luo, C. Dong, C. Zhang, Z. He, Z. Long, R. Cha, Hydroxypropyl Guar/Cellulose Nanocrystal
Film with Ionic Liquid and Anthocyanin for Real-Time and Visual Detection of NH3, ACS Sustain. Chem.
Eng., 2020, 8(26), 9731-9741.

3. D.H. Reneker, A.L. Yarin, Electrospinning jets and polymer nanofibers, Polymer, 2008, 49(10), 2387-2425.

4. S. Roy, J.W. Rhim, Anthocyanin food colorant and its application in pH-responsive color change indicator
films, Crit. Rev. Food. Sci. Nutr., 2021, 61(14), 2297-2325.

272



ET - SHENRFRIS RER IR B Z RIRKENT B+
IS

BB, XM, T
FREBEBERR A2 52, REEHT IR R 25 R B EOR B S 06 =, REE 300070
*E-mail: huangypl100@163.com
Z BZACHA IR LA e HAZEY )2 AFAE R B R B (PTMs),  BATTZ I (AR ELAE ] —

L2, P2 @ e R B R A AR I TR T AR AR R 2%, PTMs RS, Flit
FE S 73 AT 2 AT R 53 K T BOM B AR iiAT 70 88 ' SR A B o A1 XX P Al PTMs, H AT E 284138
T2 E I, Ko IR IR AL SR T 5Tk i e ROoR A e SRR (B R VE 2 AT
S — 1 Bz B Ak, SRZ [EI BT W AR PTMs A SR I 80RNE, (53 AR Rz 2z
[ FR AR ELAF P FE AT e A BRI b

BT L = IR P b = IR YR IR R (TRIMD BEAAMDON B 28, 78 SR EAIR & — Uiy
KAWIRL (FSNP) 452 FUIRAZIR MIP, 1521 H] TR %A 4Bt & A Az AL A ORI RE = bkl . 2E
TRALENEFNG, AT T — M OB UK, FPAJ MQIFVKacTET VR it . e R A
Z RN S UK, HE BRI LI, X {15 MQIFVKacTLT BB A EHIA 1 HEWS 7>
AR5 C AR R AN 2R A i UK (P A SR A RSN i AR AE MIP 17 A2 T TN 1 T2
JiE, R A REN A N 37 R, X DL iz SR E A T T SR IR ST IR
B3R SR BENS A RO TR BV i BLIE L 7374 5T LA A5 TR0, e ) & & 2B K 701 0 70 88 ' 4 - FSNP
RiAE N BRI, B E BB AR A B 0GB AR IR B PR RE . S B R LR
AR o FEVELNE 5L T il 25 S BN B AR 2 HUR AR5, A% BT B AR AR XA IR R R Dy 84.5%, BN
T AL 4.00 E U INARBEARIRAR B S 06 508 12 B2 B AR AL REAE M AR PA B P I 3 R 1) 8 BRI
Chni 1) 4 BN R AL Y K BT R R Z e A0 S R B A I R L, i BN B AR AL A B
JEHLEE R 18 M OB E AN 15 Mz RMEA . MERE BRI GHEE 4 OB ibEA
A0 MZERMER . G5 R, AL 2 BT AN A E VIR i IR R B RAZ R
WE AN E LR TART B R T USSR B, I % 2 D = AR TR
BB

12 14 16 18 20
Time (min)

Fig. 1 Chromatograms of spiked sample and the corresponding loading, rinsing, elution solution.

S5 3R -

3. K. Shimizu, M. Gi, S. Suzuki, et al, Cell Rep., 2021, 37, 109988.
4. G. Wang, S. Li, J. Gilbert, et al, Cell Rep., 2017, 20, 1335-1347.
5. J. Brandi, R. Noberini, T. Bonaldi, D. Cecconi, J. Chromatogr. A, 2022, 1678, 463352.
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=

RAET VX F# SRS FEIRREDRE &R E RN
YU, R, 0B
P 9 o D 5 1505

JHHEL R AN E-mail: liuchangcai@sklnbepce.cn

VX 73 45 16 55 47 P-S-(CH2) 2 N(iPr) 45 R TR L R R i 28 A &4, L mTidsed 2 bk TR Bl
NZEBRFERIEDAEEEIER, RS 2 RE AL (CWC) EAEE IR, VXN 5
AR AE P K AR e e, T FE R IE 5 AR T (R AR I L B R 2 S S SR R 2- T R R A
LR EE AR AR SO &3, R T SRR TR VX I A4 T HERRIIE, AR RN e
AT PRI AR 5 8R0S A AR AR W BRI 7 VAR ST, H FR AT A AR A O AR R 5 2 1
VXE BN TR EY2- (“REILER) ZIEREEE (DIPSA) HlH BIHEIT CARkIE KIVX R
EWEN FEEDARE LR 25 (EMPA) o JREEH = b4 52 Silica ] AH 25 BUH: 3847 [ 41
ZHL (SPE) LASZIIRAE H DIPSAFIEMPARFREUFN 435, A hilicfi4E 5E s 7 DIPSAFIEMPATE
PRI 5 HH 1 4 5 AR v R ARSI, G e R R B (R I N I B 0 AT ) U TR ) G A o R
Wi, i 5 AT B AU RAT A B AR B8 B AT R T T iR 5. EIRER M, i
Y22 Silica-SPERE i i Ak FE A4 B IS 2 350 5 1-60%; M i B RIF L J&PE, DIPSAFIEMPA
FEXT IR B B[] b 350 A i B B S R 1 S -0 ;- DIPSAFIEMPA 43331l #£0.05~400 ng/mL#10.5~400
ng/mLiE Bl N B RIFRIZRTE, 78R FE R DIPSAFIEMPA KIS IR 7351 AT i£0.01410.2 ng/mL; DiPSA
FIEMPAK P /K [a] HEHff B2 35 R 92.6%~107%, “MXI bRl ZE (RSD) <13.4%; FaE M i A7+
ANFIERE (-20/4/25°C) FIFE28K N ) R IERLZE 3K #4552, DIPSAFIEMPA [ HER & 1 Bl 78
82.9~119%:2 1], F&% E<11.3% RSD. AW TVXE RN T AV EPIDIPSAFI & BNy
T AYIFR EVEMPATE FREIE 5T 1] (R & R BB &3 71k, S8BT R VX IR 42 45 -1k
T IR

ZH R

1. Z. Witkiewicz, S. Neffe, TrAC-Trend. Anal. Chem., 2020, 130, 1-10.

2. C. Valdez, R. Leif, Molecules, 2021, 26, 6-15.

3. K. Andreas, K. Jim, S. Michael, Anal. Bioanal. Chem., 2018, 410, 1463-1474.
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MOF E B FHARFHEES EERERFHERETR

TSR, FEL BENEE, MR, 5KE, KGE, Sk, ETHg*

e R A XK R 22 4 5K IR AR P 2 E SR B A sEIe =, =%, 730070
Hilt & A AL SIS T B S SR =, 22, 730070
PEALIHTE KA A T B, 2201, 730070

E-mail: wangxuemei@nwnu.edu.cn

LR LRGBS R B T LIS 2 S E e, EEmEm R AEN, A NAZHE
JEACEE T S, TR R R s A R T R 4 52 OB K B0 LR R R 48
BTSRRI 5 HAR AR A IR R, SR, SRECRE . MR WS LSS E SRS,
BEZ MR HERNE, N T o —FR, FE AR ES RS TR 4%
V2R (EDTA) B ANANEALET: WIANRIEAMBEA LA, 5 K2HER 5 TR0 e 1
AW, BWRHEDTAR LIS LRl E 4R B 145 4. J811, HILEDTAL &8 M &1 S A2 KV 1
BRI T HAF WIS . B ENHES (MOF) & — M B (2 F0 bkl HomhER () = 4E4L
TBEEHK, 5T A RS R 40K s P 1 s o B AR (R B AR AR . KR EDT AR 3175 & 4 1F IIMOF
MR, W MOFRE i & 4 R B 1M (MOF-based Heavy Metal ion Trap, MOF-HMT) AJ LASE
P AN R E 4 (R R

PAN/ DMF

MIL-100

ICP-MS

_ Detection Adsorpﬁon

PI1. MOFJE B 7B 9N K 2 248 I ) il e S LI PR o < J e i

ALV =TORIRBC AR IMIL-100 B4R, # BAT T I 2 S VEREEDTAZS THA BIMOFHESE |,
PR 9T 2 B P & U MOFEE B 1B 5 35K TE I R G IE (PAND YT, fil% 7 —MES
GORETYERE, IR 25 BRI I B B 1o SEAR T 25 (B R MOF 2 151 I A K 21 4R 50
BRREIR e i SRR ) B B T AT IR RO e, IR ERCOR, RERS R, HATEEAEH], &
] L R0 L BRI R 14 2 < SR I PR A

SR

(1] YRR, XU4ERE £, 2A5E7L=2A07k 2017 CH—hO.

[2] I. Ali, Chem. Rev. 2012, 112, 5073-5091.

[3] Q. Sun, B. Aguila, J. Perman, et al. J. Am. Chem. Soc., 2017, 139, 2786-2793.
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7 E%FL MOFs@COFs 5 FRHEHMEFERN S HTRHNEEHH
REHIERR

WAL, A, N, W TEE, SKEE ARG LT

R AV XK R 22 4 5K R 2E S A seie =, =%, 730070
Hilt & A AL SIS HT B S SR =, 241, 730070
PHALITYE Kb A T 2E e, =2, 730070

E-mail: wangxuemei@nwnu.edu.cn

EIRAHAELL (MOFs) AN A HIAELL (COFs) B EA nI T ALK s 20210 2 AL
Gk BORI R TIAR AL A & S TR i, 23T KA it 7 okl Horb, B2
Z LA IR 58 MOFs@COFs S5 M R SR G 1 —FH KR ELH, PO KRRy =M K £ D)ty
RH R 00 2 1) 22 FL 5 R RTK 17 B T AR 0 Oy L B e S B /K R R R A AT BT )
(POPs) (¥ s SR g it 7 ECRIBT FUHE /0P KSR R SRR Jy AR A B (SPMED 214 (3%
JZ, 454 SPME #AEfa iy, WHiHED. FIERAIAGTR G o SeBL R A I TERE LS4, ATk
JA b e A AR it T A B 25 3 A U

AILLA NHo-Ui0-66 izty, LAor B BN AAE AR % COF-LZUL, EREAT T EZAL
ZERMIFIAZ5E NH,-UiO-66@COF-LZUL E &4k}, 2 il id MRk & 75 30K % 78 MOFs@COFs 7§
DR S AR A I AT 4 iR 2, T R Al SO IR P I 2 397 k2. #% 58458 MOFs@COFs
I3 T B EHS 1% 55 8 — 1) MOFs Il COFs A1 EHHEL, - MOFs #18L E & BRI IE S5 44 253 18— COFs
MR ENEZ IS5 %, B COFs A Bl THE AR RHE R B A LIS St gk A b nen AHE
TEMSE, MmN E R AR, Bk, ARSI & R 7C 45 1 MOFs@COFs 71 BE Ak
I IR Z LB SLRRES MR TR AU A R N RAE T, FLERRTH . BRAER, #
PERIE, Praaftdh, &M 2 AU R AVE A LTS B s SR T ik .

Hierarchical porous MOFs@COFs material HPLC

.
Lo o .
h A8
{

Y o - L " r
NH, Ui0-66 & . . g S Adhesion
™y !
o - ‘ /

v NH,-UiO-66@COF-LZU1 Fibers

!
| .
‘. __,) Enrichment l ’,/'

Y Cid Capture 3%

Wastewater
with PAHs

1 I — =
— |
oI l

Desorption

Kl 1 73 = Z A58 MOFs@COFs 73 BIF [ AH sk 23 BT 248 FH T /KA o 22 34 55 J8 1) v 28504l 3R A il
EEPEN
1. H. J. Peng, J. Raya, F. Richard, W. Baaziz, O. Ersen, A. Ciesielski, P. Samori, Angew. Chem. Int. Ed., 2020,
59(44), 19602-19609.
2.Q.Z. Wang, Y, J. Zhao, Z. Shi, X. Y. Sun, T. Bu, C. Q. Zhang, Z. X. Mao, X. H. Li, L. Wang, Chem. Eng.
J., 2021, 420, 129955.
3. W. Filipiak, B. Bojko, TrAC-Trend. Anal. Chem., 2019, 115, 203-213.
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ETEBAFEARBUERTREIRSYIHERE

WRi, PAE3E, [F3, X4 &E*
[ BAZ AR E B P E o s =, Jbat, 102205

JEINEL R A E-mail: liu_shilei@lacricd.com

PR FRAR T B . BARIZIEENE . BERs R 2 FE s R 0 #07 N & AR 1k 2
VIR . AR A R R, A NE G 2 R AET, BESEARSERY T RE
T IRSE o AN 5% 7 ) 8 0025 9 4k PR AR L P A I 1) 2 R b B [1-3), (H I A si 5
B2, A5 B 0B AL I S 8 AR R, HE— 2D BRI T B A Y E N B RS SN
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Development of In-depth mass cytometry and its application
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Cell heterogeneity is broadly present in all cell populations!!). Comprehensive single-cell metabolic profiling
is critical to systematic characterization of cellular phenotypic heterogeneity, which in turn-has significant
implications in signaling response and disease diagnosis?!. However, it is still in its infancy owing to limited
metabolites coverage and disability of universal isomer discrimination. Herein, we established a novel single-
cell metabolome analytical strategy called In-depth mass cytometry (ID-cyto MS), which combined
ultrasonication for online cell lysis with organic mass cytometry®). 289 ‘and 214 metabolites were
successfully identified among MCF-7 single cells in positive and negative mode, respectively. ~20 s single-
cell detection window was realized. Extended analysis time enabled multiple MS/MS information acquisition,
which allowed isomers discrimination at single-cell level. Benefitting from above advantages, ID-cyto MS
enables deep single cell metabolic profiling and cancer cell ‘subtyping, which lays the foundation for
exploration of sophisticated cell phenotypic heterogeneity.
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HPLC method for simultaneous determination of free total and
low-molecular-mass thiols in serum derivatized with 2,2'-

dithiodipyridine
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Academy of Medical Sciences, Beijing Hospital/National Center of Gerontology of National Health
Commission, NO.1 Da Hua Road, Dong Dan, Beijing 100730, P.R.China.
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Objective: Thiols are a class of non-aromatic organic compounds that contain sulfhydryl functional groups.
Human serum thiols are composed of protein thiols and low-molecular-mass thiols. Low-molecular-mass
thiols consist of cysteine, homocysteine, glutathione, cysteinylglycine and y-glutamylcysteine. Several
clinical studies suggest that serum total and free thiol levels are significantly and negatively correlated with
the severity of coronary artery disease. 'The reduced free thiol levels may be used as a potential and
independent predictor of coronary artery disease.” Therefore, we developed a.rapid, simple and precise high
performance liquid chromatography (HPLC) method to detect serum free thiol levels.

Methods: The method is based on derivatization of analytes with 2,2'-dithiodipyridine (DTDP), followed by
reversed-phase HPLC quantification with ultraviolet detector at 280 nm. The sample preparation step was
optimized to achieve an optimal DTDP concentration of 20 mmol L™ for serum reaction. Phosphate buffer
with pH 7.0 was selected. Derivatization reaction was incubated for 10 min at room temperature. Zinc sulfate
and methanol was used as a precipitant to precipitate proteins in serum. Aliquots of 50 pl of the supernatant
was chromatographically separated on an Agilent Eclipse XDB-C18 column (5 um, 4.6 x 150 mm) at 20 °C
with a flow rate of 1 mL min"'. Mobile phase A is'0.1% formic acid in water, and mobile phase B is 0.1%
formic acid in acetonitrile (A:B = 92:8, v/v).

Results: Six chromatographic peaks were separated well and detected within 12min, representing 2-
thiopyridone,  cysteine-2-thiopyridone, ,, “homocysteine-2-thiopyridone,  glutathione-2-thiopyridone,
cysteinylglycine-2-thiopyridone, and y-glutamylcysteine-2-thiopyridone, respectively. Among them, 2-
thiopyridone reflects the total freethiol'level in serum, and five thiol-2-thiopyridones reflect their respective
corresponding free low-molecular-mass thiol levels. Intra-assay coefficients of variation was less than 1.5%.
The calibration curve was linéar in the range of 0.25-4 mmol L™! with correlation coefficient more than 0.999.
Our method could achieve direct ultraviolet detection of five low-molecular-mass thiols without complex
reaction conditions.

Conclusion: A rapid, convenient and precise HPLC method was developed for detection of human serum
free thiols. With short analytical time and simple operation, this method can simultaneously detect free total
thiol levels and. free low-molecular-mass thiol levels in serum, and can be applied to further analyze the
relationship between serum thiol levels and coronary heart disease.

Keywords: Thiols; Coronary heart disease; High performance liquid chromatography.
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Biomarker for Alcohol Intake by Scheduled-MRM Tandem Mass

Spectrometry
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Objective: Phosphatidylethanol (PEth) are a group of biological markers of alcohol intake with potential
clinical applications. In this study, we developed a method for the simultaneous determination of PEth in
human whole blood samples by scheduled time-zone MRM tandem mass. spectrometry acquisition
technology.

Methods: The methanol/methyl tert-butyl ether/water was used as the extraction system. A Waters XBridge
C18 column (100x2.1 mm, 3.5 um) was selected for gradient elution with 2.5 mmol/L ammonium acetate
isopropanol solution and 2.5 mmol/L ammonium acetate aqueous solution/acetonitrile (v:v, 50:50) as the
mobile phases in a ratio of 6:4. Negative electronic spray ionization in Scheduled-MRM mode was applied
for the MS/MS detection, which could segment the signal acquisition cycle properly, select the exclusive
open time for different ion channels, and implement different ions on the dynamic scanning.

Results: The method verifies that a linear correlation coefficient greater than 0.999 (0.9990-0.9999), with
linear ranges of 10-2500 ng/mL. The limits of detection and quantification were 0.66-2.81 ng/mL and 2.19-
9.38 ng/mL, respectively. The spiked recoveries ranged from 91.0% to 102.2% with intra-batch precision and
total precision between 0.4% and<7.4%. This method used an intelligent split-time acquisition method to
assign appropriate scan intervals to each ion channel, increasing the effective acquisition time of each target
ion channel and the signal response of each target analyte. Whole blood samples from 598 volunteers with
regular drinking habits were analyzed using this method. Total PEth concentrations ranged from 51.13 ng/mL
to 2.89 ug/mL with an average of 363.16 ng/mL. Meanwhile PEth16:0/18:1, 16:0/18:2, 18:0/18:2, 18:0/18:1,
18:0/20:4, 16:0/20:4,16:0/16:0, these six homologs accounted for more than 76% of the total PEth levels,
which can effectively reflect the total PEth concentration of the samples.

Conclusion: The proposed method can be used for the determination of samples from the population and
can accurately reflect the distribution of PEth homologs and alcohol intake status, which is expected to
provide a new and more objective technical tool for clinical monitoring of alcohol intake and evaluation of
intervention effects.

KEY WORDS: Drink; Ethanol; Biomarker; Phosphatidylethanol; Scheduled-MRM
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81501842), Beijing Natural Science Foundation (No. 7182145), and National Key R&D Program of China (No.
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COF TR IR A7 AR K AERE AR A 3R THT, 1538 7 —FhaR1H =7 5511 COF 3R H 2H 2% % 44% (poly(GMA-co-
EDMA)@PPDA@COFrape-nva) » I8} il 4 I A AR AL HEAT VELN I RAF 42 7 .COF 7R MR 1
)78 T .

1535 T BT £ I B ARk 5 28 R 53254 (BZDs) Z AIB KA t-n MEAWEF, 4 I/ i a4k
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ARk SPME [M#EES 0 (R B FRIRIZRAL. EAAAH ACN S EM =M AR &8 WA, A
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Sof MEVRORE e () BZDs B RIFHImIU % (81.4% ~ 98.0%), 5 - SZHL 1 MW LA M ORIEE Fy i) 6 F
KR ERER L) REEPE. RIS bR Z G HUPEPE. U TEYE MR E RS A
REPATI . A TAER COF ThREAIEARAE: I ] 25 2 T —Fh B BB, FERLEN 2 b IR b iy A 38 45Tk
FRAt T PO AL BT RE S T AR 7
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Grape seed is the main component of the residue of winemaking industry, and the grape seed oil
extracted from it contains a large amount of unsaturated fatty acids, and also contains trace active substances
such as vitamin E and phytosterols, which has high utilization value. In this paper, the pilot-scale extraction
and refining of grape seed oil were carried out, and the influence of the pilot-scale refining process on the
content of trace components was studied. The main research contents are as follows:

The supercritical CO; fluid extraction method was used to extract grape seed oil ftom the red grape
seeds provided by Ningxia Huangkou Winery Co., Ltd. The level of each factor, was optimized by single
factor experiment, and the optimal experimental results were obtained by orthogonal design experiment. The
optimal experimental scheme was obtained as extraction pressure 28 MPa, extraction temperature 45 C,
CO; flow rate 700 L/h, extraction time 150 min, and the extraction yield was 9.93%.

The grape seed oil is refined and processed in pilot scale. Through the scale-up experiment of the best
refining process in the laboratory, the scale-up results are different from the laboratory test results. The
degumming rate, deacidification rate and decolorization rate were 21.30%, 40.95% and 84.89%, respectively.
The quality changes of grape seed oil in the refining process were studied, and the sensory quality and
physicochemical properties of the oil at each stage were determined. The results showed that the quality of
refined grape seed oil was improved, the color'changed from yellow-green to yellow and the acid value (KOH)
decreased from 4.83 mg/g to 3.79 mg/g; physical and chemical indicators such as iodine value, peroxide
value and saponification value all meetnational standards for edible oil.

The grape seed essential oil.was deodorized by EM bacteria. A total of 23 volatile substances were
detected in the deodorized grape seed essential oil. The study found that the synergistic effect of the bacterial
liquid could effectively enhance the pleasant smell of the grape seed essential oil.

Key words: grape seed oil; supercritical CO; extraction; refining process;
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Fenugreek is an annual herbaceous plant of the genus Fenugreek. Its seeds, stems, and leaves contain
various active ingredients such as alkaloids, saponins, polysaccharides, volatile oils, flavonoids, and
terpenoids. Its extracts and chemical components have various pharmacological activities ,such as
hpyerglycemic, hypolipidemic, anti-tumor, antioxidant, and so on.

In this article, trigenolline, dioscin and 4-hydroxyisoleucine in fenugreek leaves were extracted by
heating reflux method and extraction method, and after extraction, macroporous adsorption_resin was used
for purification. We used n-Propanol: methanol: water = 4:1:4 was used as the developing agent for thin layer
chromatography detection, and each concentrated solution after purification and-elution was detected by
ultraviolet, and finally used high performance liquid chromatography (column:VP-ODS mobile phase:
acetonitrile: methanol=75:25 flow rate: 1ml/min) was used for detection and analysis. The detection results
showed that the sample had a clear absorption peak at 254nm in the chromatography, and the retention time
measured according to the standard solution was basically consistent.with the extracted sample. In order to
determine whether it was the measured substance, the added solution was also determined, and its
concentration was significantly increased, which could be-basically determined as the required substance,
but because the extract content was too low, the conventional method could not detect it.
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B R A AR RS 12, OB R AR N E PR iE I LA I TTA SRBUREE 5, ST 82
AR A A B . R ETT A DU TGS, B3] B ATk ok H A S a4 A
MIESR 3, HETImEE, AN B AR SR A @A, RN TRy B LB 245 v R 1k
G, TZNAT AR AR, RS A ROE . YR ORI E < BOM 5 AR
A EEAF OGS T8 B ATV AT B 2 R R I A, IR SRS A1 T Ak R 4L (OPCW) (1)1 5 56
1, YGRS E BN B R R ) — R SEH RIS . A T DU R AR
AEY), SHHEEAT Qi SLs, BRI E R 2R ETT- N T ROFIEY, RIS G ik
TG, MIVESL T Zna et e st aik, 85N RS 2 FE s seieF,
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AR (OPNAS) 1EA—REEFINGRMI AR, 185 LA BT A o) 15
IS B, ] 2 E IR ) AR TS 1, 38 RN AR TR A JE BB R AR 22 R D RE IR ™ B R L. 24
OPNAs# 5 TR 5, 2Pk A= il L SRR B 2R A 1) (MPs) , A OPNAS 1 S5 I 2% 5
PEY . Bk, HT RS MPs TP 5 WREE M, SR EF G, RESRBE 5%
i N e b A R R (3, PR T 38 F 335 F MPs [ i1 QUEChERS  (M-QUEChERS) Ji
1%, 5DART-MS/MSE AR, % T P85 5L 5 41 MPs[#)M-QUEChERS-DART-MS/MS = 18 &l 77
Bo FIFHRENMEA LM B 7> B REIT . 7L PERE SRR s, DA 3R E R R e TR A AR LB F S5
MBAL DIFesO A% O BETH A R T SIOELTE (1138 B A K Fes0s@nSi0.@mSiOz,  LL K i #4549 m?/g,
BEAL R 959.6 emu/gt, K bR BURA KL FH T 5 - IR B 58 5 P MPs 1354k, 7712 ILODs 5LOQs >
5l 92.50-5.00 ng/mL510.0-20.0 ng/mL, #&HL[EIY % 470.2%-103%, _RSD41.97-10.6%, 20 minp4AJ
SERTOANFE i () 2% SAG I . AT ZK I BT A MPS I U5 5, BRI -5 8 VAR (- R i R R
WO SR 25, i AL, DART-MS/MSE A ILODS S LOQs LW i 25 57, BAANEE Sl
I E] U] AN T FI30 minZii 2212 s, AR 1A IALER | Rz vk B T Bk 4k 22 slas 21 21
PREEAE 7K 25 R i 22 5 MPS TR bR S B0 A I - CIRAR R B2 2950.0 ng/mL) 5y Aff i 2 95.2-
116%, RSDM1.16-7.83%, iEBH] [ iZ ikt b SR SN, BeIEH T IR MPsH miE & 4T .
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thahfe, BAMEAMERERRE . MRS s 02, SRT, H AT 22 90K & R ATAE il 5 1 72 5 2
8 T2 FERT A B, A S A =R IR (ATP) FICe(NOs)s 6H0 AT IR A, KK
Wik, EHIERTET, H&ER5EGKAE (CeNPs) o fEpHNB.0MIAET , Fnhil 4% g K b4k
HA L S SR . SRR P ATEAESEA RC (V) B, Ce NPsEfHEILH0.% /L OPDAE %
A2K R (OPDoOX) , ZHFRAEELANA] WGBS (UV-vis) 1440 nid HEL—AN B (R AR IR YA et
L ILFIRF, OPDoX7E 7%ttt ¥ H1565 nmit B A 7K 16 . M1k R P AETEAARS, Ce NPsEEfE L
H.0 18 S B VCA U S 4E 4 2 C (DHVC) , T # AL IOPDY/D, f##3OPDox IR B (A
POEHREE N, HULFI, T DHVCS50PD v A i IRk, FAE 98 i B 430 nmkb B A 7%
HA55, HBEHEVCHIIKIZEA WG N, WENRIEIE340 nmAb il (B AS W K R L0 ik 5 AN i 8 3
1] OPDOX MR FEE BRI 2 e o AR Wi/ o DRI - 36T Ce NPSHIZKERMEALIERE, T 2Lt
FE IR AR FVCHIRI . FERRAMET, P eEbE BRI R 23 51 8 8 uMAN6.8 uM . 12 4% i 28
A RIFEBIME. Bt AuksEr:, Bl BT 28 5 i 42 R Cl i R sl .
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FHE AR 4 (kq2208426) « Kb T BHE IR I H (kq2203003) FIK: b 23255 A A 51 115 H (SF1954)
5B .

ZH3CHR:

1. Dhara K, Debiprosad R M. Review on nanomaterials-enabled electrochemical sensors for ascorbic acid
detection. Anal. Biochem., 2019, 586(02): 113-115.

2. Wang B, He J, Liu F, et al. Rapid synthesis of Cu,O/CuO/rGO with enhanced sensitivity for ascorbic acid
biosensing[J]. J. Alloy. Compd., 2017, 693(03): 902-908.

30U, EFR, UMM, BREEOR. A SR AR B TR O B F AR R IR i PR R IR L
MR . BEERS [I]. 0 BTk =, 2020, 39(06): 640-644.

4. BT, TR, 2R, S, MIRE. RE T A/MELY HRBTOGRENNE L-HiA R[]
RNEFR, 2020, 41(03):331-338.

5. Ruiz B G, Roux S, Courtois F, et al. Spectrophotometric method for fast quantification of ascorbic acid
and dehydroascorbic acid in simple matrix for kinetics measurements. Food Chem., 2016, 211(6): 583-589.

295



SoNERY  H AR

EREAEEOME & EEEROHERNRARR

ThiE 2, AR, ERNE Y
Ve [ B2 B 22 AL 2V FR T AT A R B PG AR (e A A B YR AL 2 B A S = H R R AR 2
s s, PEHEGR M RKF R 18 5, 730000
2rpEREERFEAEF AR, PRI A X E R 195 (FD, 100049

*E-mail: sqdong@]licp.cas.cn

e RO B S H T SO TR B i FB ez —, TFACHT L e b il [ e AR 73 25
P ARG EEAEN . HATCI R 17U Eibin. REWSENTR N2 M Elsop, Hrpgk
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BTN, EEAT RS RAT G A, JLAN, Zein FEZGYDIEIE R G EYI LI
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EEABM, T & RIS SRR A SR EA, I B K, K. BT
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PN BEFE AR 73 7N E B DNAZ TR IR BAE FF 64T 2 28R IE[1-4]. B H i 5 DNA
FEAEBAAT TR B R R RS, VAR it 2 A B T g LL?J%%D%QH}E%/JK BOLHE TR
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T BANVE B BANVE UK T3 OCRE R S5, A& AN R AR H-DNAR &
Yy, RWHFEE A -DNAZ BRI EAE T EZ A iR seAh, BAETRIZ RHER AT CLJS D dh
ARy PR (6] AERE S I E BRI H . R RS A WSS [ AT LAY 55 & 1 5-DNA
fgs &R, WAL RE SR E s, Hin g amiaE .
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IEER B A LR DU BRI LR TR, JF HWR & m . SiE. RIEMHE. KFEdar. &5 0
RS i, BIEC A 2 R TR 4 B 4l . SR, SRR S Tosk Bk, ik
FRIE S B R 2, PRI O AR DR A 5 e I P B SO PR IR SRR R IR B B

N T B OR R B £, R R R T # B BRI SR TR IRV R S IR SI N B R K &
SRR 2R T (A R 26 IL I 1) 6 [RJ 3% 6 /N BE TR ( Berberine ) 4578 ( Theophylline )« 48 2 25 (Melatonine )
R0 (Betaine) FFIFEM (Atropine) 1A HARGEY) (B 205 BT AEVIWILE 5 & VRIS K 2R 2%
LI AER IR B R

N
)
S0 Cleocin:cl

- PSDOVEB-CI
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HN._4

~ '
PS-DVB-SPABA ~ >.COONy’

K1 IR SR S VIR & o 2 B
Figure 1 Synthesis of sodium acrylate polymer brush
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Figure 2 Chemical structure of five alkaloids
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