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Abstract: Biomarkers are defined as a characteristic that is objectively measured and evaluated as an indicator
of normal biological processes, pathogenic processes, or pharmacological responses to a therapeutic intervention.
Biomarkers can help the decision-making process for new drug research and development, provide guidance for
the early clinical development of candidate drugs and reduce the risk of failure. Therefore, as a key factor in the
development of new drugs, the discovery and research on biomarkers has increased the interest of the pharmaceutical
industry and regulatory agencies. Guidelines on the development and use of biomarkers have been issued by drug
regulatory agencies including the EMA, FDA and ICH. Biomarkers are encouraged to be used to facilitate drug
development by these relevant regulatory agencies, and also to be used to monitor the safety and efficacy of drugs
in post-marketing drug surveillance. The application of biomarkers is encouraged at different stages of a drug's life
cycle, including at the stage of basic science research and target identification, prototype design or discovery,
preclinical development, clinical development, FDA filling/approval and launch, as well as post-marketing was
reviewed. The identification, development, and application of biomarkers in pharmaceutical research is discussed.
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Table 1 The application of safety biomarker (SBM) in the research and development of new drug

No. Application category of SBM

Application

1 Projects with identified safety issues at the early stage

2 Discovery of compounds with poor safety at the early stage, as well as the compound families
(homologues) in which adverse reaction would be occurred in the future

3 Improve the protection for the safety of subject

4 Clinical trials were monitored using the generic toxicity SBM, organotoxicity was detected in

the event of reversible injury
5 Achieve personalized healthcare

6 Patients were classified on the basis of possible adverse reactions (ADR) of drugs

Reduce uncertainty in key decisions
Reduce organ damage due to drug safety
in the late stage

Improve safety of the subject

Pilot projects with potential safety risks
should be stopped at the early stage
Improve the targeting ability of drugs
Improve safety of the subject
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TEAN [8) N AR B B A (8] 25 ) AR B0 ) 5 F0 245 38 B ) 2%
) 72 5, Ebert S UOVE ] 51 45 E i J 16 97 IF, < 30 MR
4 4L SR - AP-2¢ (transcription factor AP-2-epsilon,
AP2-epsilon, TFAP2E) = H 344 J5, Dickkopf fHoK 2 H 4
(Dickkopf-related protein 4, DKK4) %% /K-F Tt &, 45 W
T T R B E H L S 2, BE B . 2
YinTE R 23T 2 AR KR, AR AT DL
o Z@a 2 e . Bilin CYP2C9 f1 VKORCL
FEIR 1A 57 I BE AR R 40% Hi 2 A] A 3 0K T 24 77 B 1)
725, M CYPAF2 J A7 5 PR 28 % 4690 0k F 24 771 &
WA BRI FE M A, 25 1) 5o 5k R 3% e R0 ) 22 i [A]
WAL S 256 BN R F 2 3 A SR 24 4 6 DR 21 22 i 92
M —/ MR . lorio FEEAIE i X 11 829 AN i & &
B, 29 Fh MR 1 2 2H A RS (PR AN M SR AR L P DL
AZ B AN R R IE) 85 M, SRES e R AH G 1Y
SR bR R O] L R A I sk Ok F AR A S Bl 1A
G SRR 1 001 A iR 20 i vk o B A R AR,
A FH T 265 N0 R 24 M Uk R TR0 . A A A R AT
PATEIZ: QO W £ 48 Jfa ik T DA AR J5L R 1 Ji 83 1 Re A0E

@) W L 300 R (0 SO 5 G U AR O B &5
ZAEWIRR B o BT 2% 75 0T DL FE AT 1) AR R 24 ) UK
PE? @ XF T T 2459 B N7 (P RH . DT R 2 SR AN
FREV D ITIE S 2 NIREV RS TS 2 A W

XFH G, AR A% T T,
254 P AR ok R 24 R0 TR D R )T B D
TE R E FBE 05 5 5 08 B A 25 4R 8 71 2 i RE A 9%
B [RB I8AL A S5 X Z5 W0 08 () e i, BT R 3 2h )
BN AR L (1 25908 R A 2z A Ve 7T 1 T SR
MR 2459 55 IR 41 5 IR E 90 25 SR 45 6 8 RO B H R
e A4 ff A 2R A FH) 5 A e Bk s A RS Y 1 K 1 e
29N R 2 A VR F ML T . 7E | I PR
56 rp AR 24 4 B DR A 2 0 A B A A DR AR
AN i 18 R 2 AP 0 2R, SRR I R AT 9T R
A 25 AR B 32 A DG 366 DRI A, ] A 0 24 4 A
PEAGAE R IR . 75 NI R 78, SR FH A RE PR F 52
WG, L 25 W) FE DR L A AT e BB AR AT R 28 (7 XX
U R A RSO AT BEPEAR) (04 e JE 8 N BE, HERR
WEEARA SRk e (A RAEA BN o] gedt ) AT,
BEALG 100 B RS AT 70 B 5 95 1510 5, {66 245 280 5 n WA A
AT 3 T i — e 5 R 9 (1 [ AT AT R v A B )
LI IR R8T, FF T AR 5 5E R 43 #7592 B Ak )
&, AR PR 3 IR o B L i R . 7E IV IR PR
BT 25N BB HEAT 2450 255 TR A 2 (R VP AR, R
IAINAS BRI LR I AL AR 64, 568 2 VbR 28, i 5 2
YRR e EH R . E e G E NI
Jig 25 B DR 28 S 0t 9 T DU Sk B KR 8 3 ) ™ B 22 4
PEFAE, BRARVETT R LB, IRtk BB m R
DB A 250 . 299 3L R 2 2= vl 7R R B 2590
N B A RN IR R, AN RN R AR AR 24
i R AR .

bR AT S R A E AR SIS E R, &
FWTHE: O ARESHRRNHERE @ K
AR RS R R (B Bt ket 35k [R] 7R o S 4k 11 25 W 5
2, @ AUERNEL © ZY1E S B0 B2k
ZAM; © IR BT RHE. #% 20184E6 H,
5= FDA MG B T T IR O 1A 995 55 19 Fof
PEIRTT B 204 23R 28 E R 75 AN A Dbr &4
3.3 ZHYEARKRESF  Goldstein 2413 T LC-MS/MS
(1) teHPS90 (81 & 4 #AIK 7 B 1) 8 (1 i 4 24 0t AL
KT BYIZ ki@ b, 249 PU-HTLIGIT G 5
teHPS90 AH H.1F FH (1) 85 1 JiT; 45 SRR B, PU-H71 FI4K
G Je (B Y2 A EI ) BEA B X BCRAS 5 il
P A EIAE AL T B — A PU-HT1 5K & & e P A
1 FH, 703k B8 20 SR S B AR N Stk B2 08 4 S Uk AR 9T
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FM R R R A R T RIF IR .
34 WYRBIAETE ZWACHIH ¥R LMALS 25T
B AEPIRE A BT L 5 1A B, T A A4 6k 24 40 1)
AU AN B S B 28 5 1) — T TR 22 5 2 X XS
FEAERET R 25 43 S, e T X 4 24 R AN A AR i R A
(metabotype) #1247 Jx . % A (drug response pheno-
type) kA7 EC B o A Sk 2k AT 245 Mo Ak e EE PR VAT L TR
e R 25T 2H 5 14 07 6 IRl 2 PRt — SR A2 I
H i BT 20 HER-2 BH P 1 7L IR 55 3598 97 BUR A
[ (HARE) BENERED, 58 2H: ik
K 41 20 (good responders, GR) A Jx Wit % Z 2 (poor
responders, PR). GR vs PR: VA% Ji& & & 1 1, A& R
o EWAS; 3B bR BTG K BT R
BT IR £,
4 EYIRENSHYIRE

4T 24590 I & 3R ik BE 60 4 X 25 W A 2 ) T ) 3%
Ak, B 45 0 25 W) A N (25 %0 I PEAR, el =2 Il
PRIT RIVEANY o AEAR B TR I 25 Ve T A im &
G BEAR RN, 5 25 W) 2 4 VN 80 B DA G .
BT HEMbs &Y (BF) RI&KF (F8) BE524Y+
FRAR AT & B AR AR G 40 A, B A2 i 5 4R
Vb DRI AH Rk ) 25 o AR v, RIS I 2y
IR 587 W T AR BLEE T, VR A S S B
(254, WK FH AR IR 2 S 80 55 7 sXre) 3 AE Wb
B PR I 7 3 T T3 RS B AR PR L8R
ORI TT 4 (b 2 hE b 24 ), TR F R RS
B S S IR B E bR EEE, T
Y B VEAT o T 24 5T B A ORI 5 A oA 1) A S — A
R E) TR . 2 85 B 77 i AR A A 0 ROk 2
AR 5 Dot it P 368 5 P L 7= b 2 25 2 A SR
T EHIN T @ e A e R R R B Al Ak R T2
s s A T & sk < (B A EAR S 2 R
MR . 250 i B I 5 5 & A R B AR AR B 2
H R N G—— R 9 I R R B o AR
A S5 BERAE 25 VR WL B R 5 1 F 1 AR i B2 AR 9
Ji . 1 B BE - A AT 2016 SR8 T 2 R s A
B MR ATAE T P 258 A0 257 (0 254k
ZSp 1| N 2T 730V € ) NS a2l ) e ol i S o s
R O R, 5 245 Th g e B DI < B4k e )
Ji, AE A S rp 24 2 A PR RN AT R s s T 4 o k47
RS, WS FRE, —HHEAARRNZEN. 5
T2 D RO G I T 25 B B bR B (h 2 B B 4R bR
FRAT) BEZ R B R I AE bR B K AR AR AL )
JoR A, X5 R A K I bR B I R BN SR AE A
& KI5 T 25 Dy RO 91 TR 24 5T bR S A A AR

. HEREARIEMREYFRIE KBS 24997
RO PIAR G, MRS %A Wb B 10 Rk KPS 25 R
PR AR S (h 2R B AR EA) SRR O, W]
i 5 25 o B b R R AR RS R PR A e )
5 REES5RE

AR E AR R, 1 DA RE S RT 2
T B TR b ) A IR SR A I D s R B =
SERT, KLITE A JUHT 1500 4, 75 ¢ 3 i « s 2% Hr 4R 5
SCHRY— i, A TR RN T VAl G A% T
T JHCHEL 0 7 S R IR AR O, A5 U T B K PR A A Ay
TR AR, B BN A 2 VR AR AL RIAR
WS RGN AR CHE R, R T EMRE
VT Bl s R 78 2 R et R F AR T
WA RS A W O B AR AU, R R H AR 4y
FRARFHARIRE, MR (A5 A F B
AN TRV A 2 1) 1 22 S k) (R0 7 S SE B . E T
KT AR BRI A I B B 8 SO K, R
247 bR SRR 22 (1 B FH AR bR VR N i ST R
M TH 22—, M 78 2 4 A o A i = vk R
FEREEAER . KUk, T 00 2590 4= A 11 A P b
EWEFRITE IR, N Z I T S5 5 o 7 vE
SETTVESSUE RS RS, N FH 8 55 DA S A I 4 P A 4R
BEFg T 0 JE N R, I SRR TR A A AR A JE
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