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Abstract: Enzymes play crucial functional roles in all biological processes. Enzymatic inhibitors can regulate
enzyme activity and may become the starting point for drug discovery. Mass spectrometry (MS) has the advantage
for rapid qualitative and quantitative analyses of compounds and enzyme reactions, emerging as an important
analytical tool in enzyme inhibitor screening assay for drug discovery. This review will highlight recent advances
in the inhibitor screening assay using MS and related techniques, including frontier affinity chromatography,
immobilized enzyme beads, ultrafiltration, surface plasmon resonance, capillary electrophoresis and microfluidic
chips. The existing MS methods for screening enzyme inhibitor were divided into two types: affinity screening and
activity screening.
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Figure 1 Two models for screening enzyme inhibitors by MS. Affinity-based assay detecting enzyme-inhibitor complexes and detecting

inhibitors directly. Activity-based assay: detecting the substrate or product indirectly
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Figure 2 Schematic representation of the FAC-MS equipment and principle
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F1 B8 I 40 IR A DL R JEAT S AE 2 d . B
Wang Z: U0 i 33 #1 5 LC-MS/MS SEBLE R BT, 1F
P4 @ (G T B P, G. jasminoides $ B4 S i 6
JR B LELZ MR T Y SR A, Hoh 5 G W) HARGE AT IR

FHEORE, REEMLEWETEN B, XLLFE
W AR SEEEE A A Y4 R 2 88 R0 o i
A, I LA T O R 4 B R S A A
g I TH AR TH B 45 A 2, B G. jasminoides H 3 LL 4k,
E T LS B E SR B R A AR . SOE TR 2
FEIE N EAN I, HE Ay KBTS R 22 B mE
FRFRPE I REE, X T 2 A0k R I AT AR AEAE B ik
2 EMIFE

il 52 N HHEC 7= 0 A R Tl T 9 T BB AR O
i P 7 39 368 3 g e I 7= ) A i B e I JER A 7
{18 A8 A SR 41 D AR 7 228 420 O )4 b RS o A TR G e I
AT 75 42 S SK V7% M 07 128 73 PR P — R B 4l e
RO, B LRH RN S PR AT TS AR, — AR T &
g, g AL RS (BAE VB B REH
O A W s S I J SR B TR
21 BHUWERS

LR T F G810 T T RR B e R AT I R B, R
J&i 24 R NEIE B — 5 (I TRV — o R R AT R,
$e Je A I T PR SR AT RS . LC-MS T LC-
MS/MS TE 25 2 ) 7 i 14 B4 1) 550 o o 32 S o
22 M 5 % g0 i %% FhOFL i (MALDILESI & MS.MS/
MS) i 12 i (i 7 T8 7Y, oo 1 767 W EF L4810 3 M 4y
AL BELIRE) 7). B LRI e 2R Gk W 0 ) ) 7
PR R — o BRI T BRI U, (R Uik
AP0, X A AT AR SR AR X EE D, & —
S A HEAT ORS00 . I 43 ot B8 R 5 1) e T SC R
2 FLATF 90 AT T £ A 7R T et 7 ) 400t 751 A % R
HRURBEAT NGB E5, 3 1700F R

Table 1  Off-line screening enzyme inhibitor based on MS, including research field, types of enzyme, discovered inhibitor and type of MS

Research field Enzyme (s) Inhibitor Type of MSFefl
Pompe disease & type Il diabetes ~ a-GD EGCG, acarbose MALDI-TOF-MSE8!
Obesity DGAT2 Compound 15, 16 LC/MS/MSE
Cancers Fatty acid synthase Orlistat LC/MSE
Neurological conditions & cancer ~ JMJD2c & AChE Aricept, tacrine, galantamine, 8-HQ MALDI-TOF/TOFBY

Antibacterial
Parkinson's disease

Cancer

Anticoagulants
Alzheimer's disease
Alzheimer's disease
Alzheimer's disease
Hypertension

Antibiotic resistance
Lung cancer

Gout

Central nervous system diseases
Anticoagulation therapy

Purine nucleoside phosphorylase
LRRK2 kinase

Cathepsin B

FXa

Acetylcholinesterase
Cholinesterase
Acetylcholinesterase
Angiotensin-converting enzyme
AAC(2))-APH(2")

Tyrosine Kinase

Xanthine oxidase

Kynurenine aminotransferase |1
Thrombin and FXa

8-Bromoguanosine, 8-methylaminoinosine
7-Azaindole, adenine, cinnoline, indazole,

triazolopyridazine

Cefmetazole & cefaclor
Dabigatran, rivaroxaban
Phellodendron chinense Schneid

Physostigmine & mangosteen extract

OP pesticide

Captopril & lisinopril
Paromomycin & quercetin
Gefitinib & erlotinib
Rhubarb anthraquinones
Hydroxamate

Argatroban & rivaroxaban

LC-ESI-MS/MSE2
RF-MSE

Droplet-ESI-MSB4
LC-MS/MS5:58]
MALDI-TOF MSE7
UPLC-PDA-QTOF-MSE®
LC-MS/MSE!
HPLC-ESI-QqQ-MStd
MALDI-MS/MS[e!
UPLC-MS/MS2
UPLC-MS/MSHI
RF-MSI6
UHPLC-MS/MS4
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22 HELHDWMARESR

Jo VA 2R 43 BT 2 458 0 12 T 01 1) 7138 5 HPL.CIeS,
BN KRR O SR AR . LT &
G B A m .
221 EMWMEBIK-FRIE (CE-MS)  E 48 ik
(capillary electrophoresis, CE) B/ 73 B &k % i L 7 #r ik
FEPRE AR D (TR S . BalE R
PR BE ) BR (CE-MS) K g [ 52 75 B 4185 1 3k,
T WGBS ] 52 AL B A s B 25, S8 F5 45 T B AR T
CE-MS Z5& B 40 & FLUK 1) = 23 15 R 0 A3 (9 v R,
B, 7R 2 A AT A TR I RN, B4R
HBEAT B S5 A 90 9 3 Bl L EKCOR 35 B2 AT (EMMA)
FYNAE HERE SR [ B (at-inlet) A8 [ 3 5L %2 (TDLFP).
EMMA 7% 245 2 i o i gl A X i a0, i
SRR — Pl R N AR T S AR B 7R AR B 4
B, 5RO B CAERE BT 305 N BANE, 2 Fh %
JSEPITE AN A 78 53 JOBE, R 5 0 B 43 B ARG, A
AT A kA 2, KA, iS5 R TIENE
YR NI SRR, SRS N — BUIR U, DRI
FERIARR, XS EE e SRR, B9 KNG, I
LR A B A . B AN R B R, R R R AR
TE B0 (0 30 R vty 38 V8 VP R N ) 7 T A0 P B
)7 HO S VR A B T I [ A S 8 S TR A J
Lo A 4 O E B AR DA AR e N = VA A R
(e NE | RSPl R = MK /B BUN = NEEE il 1 R
TRA G KB

Wang S5 C8ig i 1) R 4 55 42 )i B A R e L3
AN [ R 3 A 3 R AT VR A AT ik R T S . o AR
J&i, SR =) o 2 S I O R AT . xR E i
VKRB IRRE (1) 7 20 R e 200 X 35 e 9 28K
[ 52 1k B 405 FL K SN 8% (ICER) 2 25 4% i i 75 A AL
T RIAEAE T AR e R DL R B ) S R R PE . Vilela
10 F 3 — WK -2 A1 1 (BACEL) [ 5 75 KA il A
TE RGN 1 N R T, SR 5 UM RE B R0 AAF 81 1 R
IMV2236 1 N JE17E N BACEL-ICER i 77 A2 K5 58 70 1
B = Y HEAT E AR, MS M5 I BACEL [ B = k
BEATBEHNHIFITRIE . )5, TN I1F S (Kyap) X%
TFEBHTIRAE. Vanzolini 2500 ACE [& 5 T B 404 it
1 3 72 i [ 52 A6 AChE TR R 2%, SRS 17 Bl SR
1AW T ICER W7 & g I 18] U5, B 408 9 Bt I v [
X AR HEAT SN R AR =4 AT 43 15, it LC-1T-MS/
MS 0 7= 4533k 11 W AChE 4 [ 157 . AChE-ICER
(1) = LA A2 BTG R P S RN 3 AT N (). G SRS
P — B /N Bl e 23 1, T DL S AR T R R v

UL B SR AN O B AN Pk 10 min 22 4 .

CE-MS 1% A 43 A 9 4 il 401 41 7] 7 2 B 70 1l Je 1o
&) 715 RN ) S 2%, AT NFHEFRBIRE &, kb 7k
FIHAEE, fRife TP, AR E S, FHE)
97 FE - A o 50 7 v 3 R O 0
222 WRIESHE-BE O EAK R S X
JSE 3 125 ARG W 45 e AN 458 B 0 B il B 0K R85
b, 34T A A S T T SR G B ) S S R R
(B IM BT 70 o AR Fa 0 A o A s T I 2 A
T, AR5 RN B RN A, FRTE SR
HEAT SR o it 428 5 A Ui G Bl 410 1) 70 L AT FEARE R AIC
ST R BRI AR A0 Bl S S MS Tk
FEEE T R BRI 55, il T A% 8o Mt 7 vk i)
i) A, U0 R U R B A . Chip-MS AL 2
JS2 FH T ol A g 7 R PR 12 B R 0

de Boer Z5TANKL 0 1A HY T 2 HLIE 25 7 1, it
R 045 B A 2 8. tyer S5SNI g A0 A 1
Xa 5 JE P N GE [ E AL A, i SR A A 9K i
AE T 23 B9 Ja v NS Fr, d o O T A N 4 R 7 ' A U
FRIPE T %5 52 R AE I 177

VI, P B AE BOR , Bn e JURD P9 R AT I
TR 1) 3 58 22 4E Sy HT A AL 2 A BORT 43 T 1 8%
o SR, AR RS e BEARATY SR THT I B A, R Sl e % T
TRAEERS, TEE— DR R . B
B i o PR RS A 1T R AT DATE 22 4k AR AL 43 T b R
WL . XMLEE Z 40T RGH BN — A 4
FRUS s f e (A ik g, ml DAL BSOS 1 1 4 A
VA A R R e Y R T A
3 REEERE

DA Ry B R 3R 4T 25 400 3 8 A BRI 3 487 243 1 7
BT —o ISR WSS 1w S
FREFH GRS R B SV R RE . 5 ] S L
VRS B AT B A LS R G AR R AN R SR A
JIECHR S, FRIC A BV SR AN €3 L[ G AL B R R L R
TF1 45 B 1 PR LR B AR B A0 A vk R 5 HR
SRR R AR SR A T 4 o RV BB FH B AR A B o
e AR JE G, T8 AR I T % S AR R R B 11 £ A
FoAh o 55 S AR RN B 50 45 5 e D 4 Al ok, R
A>T SIS AR T L) T SEIR IR, EARSR I T
IV P AR I 7 AT SR A T 5 T 85 5 e i DA RS oy
BT YRR B — Bk i . (EARE BB B0 R SRR 7T
AWTERN, & AR WT T, B LA o v Bk A 4
AR PRI 45 i > 308 3t 0 71 5 39 397 243 A i S )
Tk
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