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A Chemical Biology Teaching Experiment: Characterization of the Non-
Covalent Interaction between Functional Small Molecule and Proteins
by Electrospray Multistage Mass Spectrometry

Yumeng Zhang, Yuyan Chen, Yan Liu~
Fujian Provincial Key Laboratory of Chemical Biology (Xiamen University), College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, Fujian Province, China.

Abstract: Myoglobin is not only easily available, but also an inherent complex between protein and porphyrin ligand.
Therefore, non-covalent complex of myoglobin was selected as the research model for teaching experiment to lead
the senior students to practice the direct screening strategy of enzyme inhibitors by electrospray multistage mass
spectrometry. Through comparing the effects of different sample preparation conditions on the MS determination of
the complex, including organic solvent content and pH, students will understand the importance of sample preparation
for MS analysis and grasp how to use MS/MS technology to achieve online qualitative analysis of functional small
molecule ligands. The experiment here has been used for a few years as one of the teaching experiments in
“comprehensive chemical biology experiments” course for undergraduates majoring in chemical biology at our college.
With continuous teaching practice and optimization of the experiment, some good teaching effects have been achieved.

Key Words: Electrospray multistage mass spectrometry; Non-covalent interaction; Myoglobin

FEDIRE/N 7 3 5 & R I AR A LA PR FE 05 T, g £ 400 ) 7 75 2 B g S P A —
FE LG 5 5 T BAT A BB R B SO S FUEBORDIH s R PR =2 BT
FEE /I (pmol—fmol) 3545 i, TEARILAT RS Wbt 72 U7 i ks tH EOR IR I 70, 5 H/DAZ e 5 AR AR Bk

Wef: 2021-02-28; FEM: 2021-03-30; W% &K F: 2021-04-23
TEIRE#, Email: stacylivu@xmu.edu.cn
HE T EEANAHIREELTH (J0630429)



K % 1k %% Univ. Chem. 2021, 36 (12), 2102062 (2 of 7)

BRI IR E (3T S sh f1 Al B2, JE L “Intensity-Fading ™ 81452 [0 5 15 6 I 43 Rt ] LA 203K 15
S A AE EAE P A A AR S B .
1 FIBE AP R DIRE/N 7 5 & B A EAE R ZE A SRR

L W% 25 L & (Electrospray lonization, ESI) M J& J5t 4 Bl 0Ot i R FL 55 (Matrix Assisted Laser
Dissociation Tonization, MALDI)&# 75 D g/ 5 85 5 R JESE40 A BAE B o FH 00 50 8 o i 5
T

JR VI 7T D e /N 7 5 8 A 5 AR AN AE B AR R D B SGB fRUE B L B AR “ RN OIRAE T
BEAT RS I 38 AT DU RN R (9 G0, HEFL HL R Cone Voltage) B4HE I AR IS
HEORH SR BT FH IR o ) 2% SRS, SRSCBLER B RAE “ R RE RSN, EAR. 205+
BEOR, RGBT ERAR. Bk, ATREEA. 2 IRTE R 8 e okl
REE, ARG SRS, KEA. ZRIETE0.1% HCOOHHK0.1% HOAcH & — & Ll Z
i Bl B PR KV VR R o SR, IR IR VA TR ) D7 ot & B B RS R S A I AR5 AR, 9
BB BHERMER, B IEINEEWRREt, N SHRE S mmE. Bk,
pHEIL, AHAF S EE, EORST6N s TN EERE ZFEP. BT EOFENE
ME I pH AHLEFISL, A fe% 3 80E A B R R EH AR T & A R AR EA iR e 71
PR, 0T 1 6 4 R P R AR R AR AR F R A T AR S A I R 7R 2 LR A ) BN 5K

WL H (Myoglobin), & 20 CE BEULRLG LI EZE A . UL E, WLALE Bt AL
AR F B EER M b, A E VLA FR BE S IN . IPR B A28 A5 R 4 2 5 R A LA 3524
T WAL B H 5 i i 20 540 2R 2k nh bk 5 35 B AR A BEAE MR A EE B 269, %
i kA B AR S B B B AW T DS A R

2 BB

Lhfe/ N7 5 8 5 A T AT R 7T i o i 2R F 0 s I Y 1 R i 0k o 8 T B BOR 1 g
BT 0E 75 A 0 N B R (B A, IB)MIE B E(E1C) Mo BTA, S B G k-4 1)
RIE AW, SEO/N G FREHI R Bk, BB, SR AR “8” JE-HH e a5,
LA A R, SCBLE SRR, A PO BRI S8 Ny TR E1cH, B
B IR A0 “aRE T IR ARSI R 21 A S B ) 7R A 9 32k

A. Detection of enzyme-inhibitor complex detected

q
£3-18
“1 -

by MS
enzyme-inhibitor
complex

B. Detection of inhibitor after complex dissociation

b | =
+ q =5 + —T o =
removal
q 1 unbound
analytes [«

ompounds

detected
by MS

£ >

inhibitor

C. Detection of reporter molecules P—
by MS

£:-8'8-8.6
> . — . . P
- = =

analytes & substrate

BT 2 R A ol 0 o SR i 141



K % 1k %% Univ. Chem. 2021, 36 (12), 2102062 (3 of 7)

ARSI B INLAL B O R B 1, ORBEDL BRI 0 77 1) B 0 8 T3 e (1 1B, 3 I 0 A
WARAFII LA, 25 EpHI B KA HLE X LA B BV 2 S R i ms 25 i e 3t i 2 5%, kA 2B
S E BRI RS LRSI E R . teah, 8 R PURE & b R SCA HLIE R3S, Sl
S AV 5E B RBUE D7 TR —— 2L R A5, BIBknh A, tHREA R &5 E A BN R
B, /N T RO BRI A 1) o 1 B 0, R ILHEAT R R AT, DLIRAG R R 0 45
HfE 2

BRI AR IR A 2 R BRI A2 A aR a e PR Rt — D in R . B
JAHCA S8 DCIEAT T MR VB SR AF R D RS  S  IN E SEMe 5 E, Bc S) N ) B4R
i 30 12 FH) SRS P A 2 DA K — R 6 /N 73 T O AR PR SE AR W o St I £ S B A M) T 2 A R T
MR AE &Y, 2B T B mi % 2 ZU50E SOR Zhae b 70 55 & B R A IR AR TLAR T Bt
FCHISEPR I H o

WAL E A NASER T U A = MR BT R . e, WLZLE F A2 — R H L5 b
W E AR, I HEAS B it 8 S 20 3 A2k i AR SE I M AR T R &4, nT DA RO 40U - 410 1)
FIEEY), FERIETTE, FEHRA, AR TAERFEABIE S Hes b 0, K=, DUREE,
i R 1 09 B 11 i SR 0 (R A2 PR DR AR RS IR TR, 2% 3K P i i P ) 2 420 Jo i 0 A B ) e af £
AN S UL E A (M) B S WA R, JFE LM LR AL, I il o i iR
SE ML 20 2 A 5 S PR A I R, A Bl AR R P T R R TR S AR O TR SE I A% O B G =,
VAL R et A mT AOARHER T, FOR PPN 4E R AR SRR &) “ KRR RS R Il 2%
PRIA RN, BEREFNIZE AT OSSR T AR AR i A SR

3 LRHEME
31 B ERAAN
311 L8

1 [ A7 & 52 38 JR 1A W) AmaZon SLHLFE 25 BB 5T 1 s K 25 0 R F: ZR 2 FITRE 2 R (E S
BT224S, FEHiE:%00.1 mg); WEWRAI 4 : b K AEMX-Su] i IR 514
3.1.2 &K
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'; average: 5; Rolling

Target mass 1200; Dry temperature 220 °C; nebulizer 7 Psi; Dry gas: 4.5 L-min~
Average: 15,

2)MS/MSJHE: EB TR MR R AR, FEON40 uLomin's HHETEEI200-1200 m/z;
Target mass 616; Dry temperature 220 °C; nebulizer 7 Psi; Dry gas: 4.5 L'min!; average: 5; Rolling
Average: 5.
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