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Antibody druggability screening process and evaluation strategy

YAO Jiangning, LV Yingtong, ZHANG Yingjun, ZHANG Zhengping, XU Tongjie*
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Abstract: Since the approval of OKT3 as the first therapeutic monoclonal antibody in 1986,
there has been rapid development in antibody technology and antibody drugs. Monoclonal
antibodies, antibody fragments, bi (multi) specific antibodies, fusion proteins, nanobodies, and
antibody-drug conjugates (ADCs) have been introduced and play a significant role in the
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treatment of oncology, hematology, immunology, respiratory, metabolic and other related
diseases. The process of antibody drug discovery involves multiple rounds of biological
function and druggability assessments to identify the best candidate sequences that are safe,
effective, stable, and scalable. This lays the foundation for the efficiency and success of drug
development and clinical studies. In the phase of antibody drug discovery, “druggability
screening and evaluation” has received increasing attention. It involves drug discovery and
design, screening and optimization of lead molecules as well as the validation of candidate
molecules, with the aim of detecting potential physicochemical risk factors and evaluating
controllability to ensure the quality stability of the subsequent drug development process. This
paper classifies and defines the process of druggability screening and evaluation in the antibody
discovery phase, covering monoclonal antibodies, bispecific antibodies, nanobodies, ADCs and
other related technologies and drug forms. It also summarizes the quality attributes and
high-throughput detection technology that should be emphasized in the druggability screening
and evaluation. The systematic elaboration of the druggability development process and strategy
provides a reference for the druggability screening and evaluation of emerging innovative drugs,
significantly improving the efficiency and success rate of antibody drug development.

Keywords: antibody; discovery; druggability; screening and evaluation; high-throughput detection
technology
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TR 23 Ry B PR A PE A | B 24 4P i 226 0 o
VAL 3 BB, LG PERTIAPE A R e B
B, FERORRZRZ | BE ok, LG IR R AT R
PN, R F N = BU R L SR g, e b HOC
Ry R E S TP, [RGB R
PPAb AR s X b s I o, N T2
A P H Aok A 1T J5T ke M 0 3RAE 5 W e 28 i
AT, RGN SE 5 ST, LASRIS R
ST IEYE . (AT RN, PRk
BRBITBE , 824 P 7 32 VA T 208 0T R A o X i
AT AIRR , THEXHMEIE S FLR G AR, 4T
SHET (AN RS S gt . R ARHE), B ED
I T AR 25 W o T At RS TR XU (R 3%, 2
PRI, E TR T A MER I &N,
L1 RN

A R B B A4 468 35 5 41) (an % 52 98 U7 326 e
RVFAGG, TFoe @ i Ghiik, BIXHEL T
FIPEATIEE X IR 1gG1 8 1gG4 108, (A
B RSIE7/E ) DEN NN el = i) (A Sl o Ked s TR
YRS ) RN XTI E RS B NP1, Al LA
BT BORL A BRI R s X THUR S & F B
(fragment of antigen binding, Fab) , Lg% {4 ] 25
X H [A | BX /% (single chain variable fragment,
scFv) I T 14 % (single domain antibody, dAb)
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i AR BN R 8, nl LA 4  1gG-like YIRS,
AT DA REE 18 A R IR R AT B R 3K G By
Bery b or X — WO 305, AR TP 315
IMAZREEAR, ZRnE (R R # T
YRl 158 HA —E AR

W B B AT P B SR O 3, A0 AR 25 B 0h
PE [ B BX S % W B 2 R (enzyme linked
immunosorbent assay, ELISA). =40 i 4% AR
(flow cytometry, FCM) A1 REIE AR AR . T
FEANNE), 34 AT LASE B o il 0 A EAE A,
n 3 F 3% A5 8 F SRR HOR (surface plasmon
resonance, SPR)¥] Biacore™ 8K & #1|{% #i ul # Jik
TP+ R (bio-layer interferometry, BLI)
(1) Octet™ BLI ALz , Kl 5 F AR S $EHT 5
MRS . SRR . B3l 1 RN 4
FEQRUES H SR RTIR T , Al o iy AL
JE AT G PERIIA DA, AR Rk Al
2 8 ] 3 o v R BRI, A A FRHERE (&
T - B RO AH {633 (size exclusion-high performance
liquid chromatography, SEC-HPLC){ | | kit
T 12 N - 3R TN M4 T Vi 95 12 HBL UK (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE) % 2l B 4 45 B HEL UK -+ B S AR
£ (capillary
sulfate, CE-SDS) (401 Labchip® R 57555 . bF
ik it SRR Ak i BAT — 8 AH DG, Tk
RIS, [ BEPEA 2 1 F0 SR A B A
01, AU DAREARS B A 7 A, iR S
HA B R G R B AR e 1, A Sh
G PG ) B il , st A D SR AR I B R ) i &2
SHEERKRA,

I 1 1 ) 91 P o A SRR S B AR,
FEVLB B T R 58, PRI AR 1, ]
DA b ¥ Jooks 2638 , o AT LA B AR A1 8 2H HOR
eI, PEANIH AR AR, (E15

electrophoresis-sodium  dodecyl
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T LIRS « 0 P ARG D 007 AR 438 5 B AR Sk
JoT A8 22 S e P51 B PPA SRS, A ] AR R iy 22
S 2o B A3 - 5 A0 AH 83 (jon. exchange-
high performance liquid chromatography, IEX-
HPLC) Al B 142 & 241 48 55 H1 2R £ (imaged  capillary
isoelectric focusing, iCIEF)&5 i b A 73R 1L,
AT AR 43 B K /N 2 SEC-HPLC HIE 24157
JEEHL UK R AIE 5 0 1 4 04 91 FH T 5 4 4
X 25 %) (antibody-drug conjugates, ADCs), HJ
TESC BT BEEAT IR, WO 0 IR IR E
Ph, ik SEC-HPLC 2575 W46 I SR A 71 A B
L T8 K A ELAE - e OB
(hydrophobic interaction-high performance liquid
chromatography, HIC-HPLC) ¥ &% Jit i 15 46 )
ADC MBI i M ARIRAL s 0y oA L 3l i s
R /NGy i 7% ft AiE T ELISA BT i vk ko
I i R 15
1.2 pREIERIE

22 D) AR BRI A -, A B i e
IR S E TR % NP O =81 S N i -1 £
SRR SO ELAE I EA T 4028 23 B A
EXSpTA R AR NI S, AT ARG ,
PAREARAE AR A HE B A 2 P g DU, R P B A
HAMRE XA N IR AR AR L , FLAR B4 A
PO AE R ER 53, B0 2 5 7E DU AR T Y B 28
EHEI N & 2891125 % S Gl e oY B RN
et B9 NIRBUIA, 5 BEA T 26 A0 A U . A
[Fi] (14 98 A% Bl it ] BE 23 2 oy T Aa e 1, ISR
P AN | S Ry R E T T
FOA PR TE B — B[] R (CAn S5 L TR . S
b, REEMOEARMEZEIR .. REAFIER
BB SO A S5 ) W 25 T SCTE AL, 45
Foad e Al RE SR g, A A AR IR AL
TSR S A R AR s HAMRE DX Mt
W . SRS B TR AR U TR A
Al REST R IE M, W AT RE S| A SR AR Y 7 A
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Fo)UhRESEN . me&hak i oA SR ik . 4
A ENE L B A T OR
P, ik o R — BN 5 A AR B
BR8P FH R ARSI A, 0 HLA A it FH 1
AR TR AR R A Rk R
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DU ORFE S AERTI | 248 . Shnas 2 fe b py R
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PERAE D7 I PR AU AN B DA, 55 A0 I A 7
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i B R A . SRR AR ) 5 | PRARAE
SRS ADC H/NF TR R AL, KB
O3 T VAR A B A A 1 A | P 0L B R
s W RTDIBEE SRR | SRA . ARG IS
SEHG s X Tk BE AR AT A, A A A T
ISR, T AR RN, X LAV 3 S
YR T 3R LS B R R AN L, e B, AT
VAT F b J5E 114 e 20 A0 e 2, o FH o FH G o
AR, ISR AT R AR AR, W25 W AE
Ak P BRI, MAREARTEA SR RE
PRFIRE A 3 i L ORIAR A RS A1 AL U
FOIL | IAEUETE | AR ML R R T S
M BIARRRE S o BT AR ROERER , N AE
o WA 3R R v kA

2 Bk AT BB E A
21 —REHEIASENFERES

UK — R A5 M 248 A N 53] C iy 24 5k
PR R I (LM P 91— S5 R (R A DG L 45
Tt AR T AN A N/C A B R T8 4y
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& R T RS R, RS
J T ARG 532, G rh B DG 4 £ ] IR S
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br Ak 19 B i J5 & 1 (post-translational
modification, PTM)2& 48 & F & MG L AEm
f2E i T, iR R P e L B S 18
Wi, FEA N-BEALA O-ME AL, Forb, N-#k
FeAb Ry e . fecE DL R SEAR R AL PRy
N-HESAL R AEFESUA Fe ) CH2 X A RATE
Wie-X-22 TR PR, X N BRI 2 B S AT
Al 2 B PR o WAL T NPT AR e I, 4EFRER
FE5 e . 7340, BESAL IR RRER S PR I 75 i
& o TEAY= G, BB 2 s HT iR
Fo Z54 & MPtiRnr 45 f B vy 321K (fragment
crystallizable gamma receptor, FcyR)FJZEFll 17, 4
o, B s T B S PR S BT 4 ) B
v ZAK1lla (fragment crystallizable gamma receptor
la, FoyRIa) 55 M7, 1 1 345 o (A 41 f 20 it
5 1 40 M 7 /E I (antibody-dependent cell-
mediated cytotoxicity, ADCC)!', K ELAk il AL
— R 3 AT, A3 e R A | b
AR B R 2 SE MR K o SE B BRI R I A 5
T R B 32 BRI G A o B v B
B BT R BRI TR A , 77 A2 /IR (i B
HL UK O B3 5 AT B o0, Al AR BN LR 741
WAV AR A5 L o VI S S0 04 A DU 2 3 e
THG R BEUDRE N-BETE IS ok, FREL A
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BRBEIEAL AN, & DL B B ia A H i
BRI AEAL . R AT 1) B ot iz . N R s BB A C
TR bt i R 25 O 5 o X AU T RE S RE BT IAR Y
MG FHLAr, RIS AS[F] ey BR pa e . MRS
BT 5 2 B IR 7 91 i 25 DU 7 VAR, A
PRI I AN GE R ST AR Sk il A T T
AR OIE-FIE RIS, AR A X4 R,
THEBIPESSAE IR 0 AL R L] i S 2 A
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H B IEATRE , AIRIR S5 i B i S e, T
Ui 5 B35 P RE SRR AR A RS 1 o FH AR 5
B E T T VE IR 2R I, B ]
FHAR RN B B AL 1O o
22 RUFFRER

ORI SRR T i F0 7 B AL AR LR s T
B9 o< T & J& PE (critical quality  attributes,
CQAs), TEEEAN L3It e FAE P i f h 5 25 U
Weds o B E PR S (B8 3 A0 f el L 45
S FIRERIE R A D™, R BRI &4t
e Ry LM BB IR A SRR, TT RE F AL Ak
2R AR A 2 B AR S EBUATE A 7 i AR rp
SRR R B 1 AR
Fhuik . EEERAGY . BREERAY . U EEEM
BREESER Y, ADC WIRRPLE o A A A K
557 -A 5038 v} (linker-payload ) AH % 42, Hip
Fi AT H AT R a2 — , BRPTEEH]
T S B IR DA R BT — S i K A R e
(payload) A] BB 2 BEFIRIA I ™ A o RAKIIE
BCAT BT [ AR G Sk S g, W 8 3 2 A i
BB, T BE A AR 2 0 A 2 T )

HAT, B HEBE - 2 2R (3 2 W e
PRIRAFN R Be 2l 43 e i T 73k O TEAE R SR
FAFTRGRR L 5y, SRR, Al ESE
SRR TES W 0RAS .+ e SR R - 2R
TR DR v Fg P Kk B B A A O R P K ) 7 A
SRR SRR Fr B, o, BN BER HL UK
DA A Ry A el AN 7, By B R
5, A EHEE AL, B0 Labehip® R ANUES R T
ORI ROR , W FE i i A JURHNE & 5 #E 1T HLUK
GrBT, HAREY 96 FLILT 384 fLAR, MRAHIIE R
TREIEEE . DA b 2 e bk Oy vk AT S AR R HE
BEL- = OB A5 AR B B AR F, W SRR
I BEL- 2 5800 AH 2,335 1 3 [W) 77 il A A ke AR
PRt EE . BRILZAN, FOM - i RSO A
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(reversed phase-high performance liquid
chromatography, RP-HPLC) W] AR $5HT 14 A B 19 i

IKPE2E ST AT 43 8, 5 B I AT DL LA e 2
i, (A5 BME B B IKIEM L, K
ik, ATVEOESE R Ben i B ik o
23 HaFRMYE

PUARTE A R L 7R rh 2 R AR e AL
Ak AL R Bolb & 2 R RS B ek A
RSt , BURE S PEDT AR P R T R 7 4 A A LAy 2
S, XU M BT faf BE A B B A, i
T A4 HL A 43+ A 1) 5 S5 4 RN 4 H R (isoelectric
point, pD) it A, Horp S5 el A AR 14 H A
SRR R PR H A AR A, S5 L S (0 1) R B R
i AR AR o TR B HL £ 28 1A 8 77 £ S R B A 7
T 2R T2 A i S A — i R s ]
PR H AN A 7 20, RN XA ) Ha i S
PESEAT W 8 5 A CA iz TR e
ASRBIRGIN , 2T X EOR AN R, WO 6%
b el g a1 o N = N1 a2 L B @ e i )
il £ BRI H fr A R A T IS S gE . B
25 H, B8 fE (capillary isoelectric focusing, cIEF) . fi{
REMEFHRER RS RUE . Ak
PoFA, W o fa 28 iR 2k, &
40 45 X 717 H, YK (capillary zone electrophoresis,
CZE) n] AR 4l i 4if A A4 B0 1 22 2 42 o B Hi AR
Py AR, HACHTE TmaEa, Hoal SR
T E LA o
2.4 BRIk

PR 10K 1 -5 AR 1) 3R A RN UE 0t 1) A7
Ko BRIKAHEAE -5 SO AR 0 1S 2 i T K P
ZEF AT B HOR , 785 ERIR AT 401 R
Sy K 2 LR R R, LR T A B K DX I 5 i
AR R sKBCAAE AR, AR s e b
[ 2 AH, SRS BRI SR A B vk B LS B BE e
T ADC 430k 1T AEM /N, K YE
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HR, HASFZ5 e EX e (drug-to-antibody
ratio, DAR) Y3 F i /K PE A 22 7, Al i ik
AHEAE - OB 43 23 25 LUK ADC 731
() DAR {H /% DAR {E5M i o R T BiKAREAE -
OB LSS, SR - RO € nT T
PUARR B 25 - 740, (H S Bk BAE -
PR SRR 1 RN SRR AR L, A - R R
o 3% 0 1 I 2% 14 R R AR B S (potential of
hydrogen, pH) . =il A=A WA, PriknlGE
FAE T AR SR, TOEERAE A AR B 4R R
SRZS (MR ) R 4, DR st /KA B FH -
RCBORH 335 2 H i i R A I it K P 9 Ok
ADC H/NoF-5% BA AT LLGE 2o SR - = RO A i
s HR I BT Yy A TR
2.5 HRREM

PUARTEA Sl B 5 pH . fb2A 28 R S5 4%
P47 P R IE A A AT S 1T R 25 m RS, RS2 R
U o DU S AR P BRI TA 4 22
7§34 5 #472% (differential scanning calorimetry,
DSC) . 2Z& 71 41 4 ¢ )t % (differential scanning
fluorimetry, DSF). ik k=228 1 Fn (5 — (s ik
(circular dichroism, CD)% . 227~ A4 # gk i 2=
TN G ER SR 38 1 X B A T T
T, R AR PR TS 25 R R G
A PR R R TP W PR T 25 s SO
PR T PRI S 5 R B K Ry 7 5k L 1 2
#%, S BOMES N TESOR IR It 2R
FH O GE R R, (AR RE 2 2o N0y
FIRILEE B Y R A R AR LA
AR M S AR TR R T 2=
(F AT H AR, AR TIRERN 2, H
BORE AL TR ASE ST o B A R AT
AR 0 e s N S AL T E o LT =S i |
i3 % Ah X (180-250 nm) Al 3T 42 4 X
(250-320 nm) ST BEEE 1Y 2% . =2z,
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2.6 RIFREMN

SERET S W E TR R 28 B B A EARE
I, F LM YT B 5 532 1 A6 7K 35 AR FR Ao 43
MPAE o #7 B SAHEAEM I RBNHEF T, W
W) 25 3R BH L0 A0 PR AR R e P 5 45 R 5|
71, sy A SRR o BRI B R % vk
J& SEC-HPLC, Al#lso Ty, Hrw
PRI BRERSEEI, RIS E 2R, AITE
SEC-HPLC I AEHUR R A% , W02 £ BELHK
EﬂL(multi—angle laser light scattering, MALS), HAA
YeHL AT (right-angle light scattering, RALS) A1
FEEHEUST (low-angle light scattering, LALS KM%
FHFDNRE L0 53453 (molecular weight, MW),
B3 AN Tt R REEIR . sh BOCHURE
(dynamic light scattering, DLS){# Fr4E s ilr-%
DRI Hr 40 7 72 3 2ok U A2 25 | B O D0 B Ik
SNHEWT BRI RS, AT T 0.3-10 000 nm ARY
LRI, X B G A TR BE L, A
MR RST, A5 BB AT SR A2 I 4 (the aggregation
temperature, Tog) "> o
27 BRBE

FERIAIF Ak R v, 75 R A 24 09 5 2 30
OB IRIE . A, T KT PRSI R 1
TR, V2P BT R BT G
o ABHTARZG Y50 R, R R T S AR
AL 2 mL, fEARF B0 A 0 7 B R
) B MR BEE o AR A e B AT e Hhy T 2 R
) 7K 5 A B LA AT B AH AR S IR . R &
¥ (polyethylene glycol, PEG)¥ & 46 & il ik
FIHEDI TR B 2 WL i B2, ATy il ity
P AR AL RE B PR B R AR R,
I B AR PG HOARTE = e BT BV A BE LA — 25
[THNS

Frit =z Abh, BEH 4k B R (the osmotic
second virial coefficient, By A4 HUA H.AFEFH &
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% (the diffusion interaction parameter, kp)5Hi{A
R BEA TN 2, Boo 11 kp I IE (B RN 67 {43 A
FHFIBIRG1 T, H kp RGBS Bu ME, fE
BETEARIR FE A5 T RAE T RVERI IR/, By
il kp AT 43 HIEE TS OGE (static light scattering,
SLS)FIZh 7 JEHU [ (DLS)KM . DLS AR
BRI, U DynaPro™ Plate Reader AJFfE%s
96 fLAR . 384 FLHL. 1536 LAk, FEAHRATE 4 uL,
2.8 FE

R0 AR 28 BE R i AT R T o — Ok
SRR, B BRSO T R BRI o %t
TAUIT & Ay v v B TR oA, AT P ol 85 B
MR, FE B RTEE T, HERDIE AN [H
VPR IR, A m-VROC® 11 [ sl 1
BRI AR UL T EE 15 pl FF 5 R AT A 26
B b4k, @il DLS i & i 5iom BAE
FE (ko)W s B HREADS, AN R B
AIFEIRZ — o
29 EAR-EEREEER/AEFRMEE

E{EH
B T HUAA G R aEsh, EER-E R

AHEAE S TR AR R . BRI AE
TIh, ER AU R TR B T R HAE A N 1R
FESVEZS GADC, PIAEF BB, % 1 5 -
B A AR FH AT PEAN o 38 SO AR 4053
(cross-interaction chromatography, CIC)R] £AEHT
TR 5 A T A BB AR TR, BRI ]
(0 HE K AR R SRR I AR 2P BLISA ik
Al I BT AR 5 R R % 5 KL (baculovirus
particles, BVP)WAEREFYEAMEMN, JFFE—ERERE
MG R P B R AR A
AHH AR H 94 K KL F 5 3% (affinity-capture  self-
interaction nanoparticle spectroscopy, AC-SINS)
P U= G rig 10 el W7 (I NOE 7 R/ K%
AREAE S WORIR L, BEditiR)s, Eid%s1
PR K A 2L R R R BT i B AR BAE R . Estep
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23 I AC-SINS 1l HIC-HPLC %% —#4t
PRIEAT T RAE, HUEW] T AC-SINS Al HIC-HPLC
R RIUFAHSCAE o
2.10 FEFAA

FR AT PR EhRE, B SRS T
LG REST, IR E i) — RS
XA IR R HTIA, TEiIRGPUA . ABALLL
Lo itb— D MG S By, Y A TR A
Kl , FEARGESE & TR BT, FIMTHTIAR S A
VERIBI I 2# 5 E . MIHUARR T SR FE5 S
Ab, H Fe ¥ 5 FeyR 55324k . Az JL Fe 5214 (the
neonatal Fc receptor, FcRn), #MA&(complement 1q,
ClQ)ZEAM I S IR R UG, Hirh, FeyR
SEZAIRIEE G AT RAEBTUAR) ADCC . FUiAK
36 240 A 3 %) 48 A A 4 (antibody-dependent
cell-mediated phagocytosis, ADCP); FcRn 45 Clq
3 BB T BT I L R MACRORS ) 20 i B R
HH(complement dependent cytotoxicity, CDC),

SRy AT e Aok IR g R B | 3R A S 1
ARV | AW TR S I R T VA o il
K 922 W B S K B I BT AR 1] R T SRR M
ALR N, FIHEEFR G BUASHUR S Z 8 F
VAR R AR, MR84S BE TR 4 5o
5590 RMMAFE TR, BESNRAFMAET, A
SOG4 2 5 B A R A R S U SPETE
4 (R SPR M)RER L EILT- W, 4
TAEAG AT RS G R 2 R BB R T r 4
TERBE, AU X — AR Sy W5 S
A SR I T R BRI A S RO
Kitazawa 57 FI 3% 11 45 8 40 AR i 1 4
/R TR SE B8 BR (Emicizumab) 45 45 BE Ifil [H 1
IX/IXa FIEEINL T X/Xa B EEAIHLE] . BT
TWHEARZILT AW 0 7455 2L AR R e
JSCH A= I, A JRtse (40 DI ol A M A 1
%, FFVARGLRS sh 9 IE 2Rl S o, DT e et
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Hh S BRI D RE

3 RgE5R%

WP 03— F 250 5 U Bl
AT RS TR 172, D L2
BRI . R RGP B
R 5 005 S0 , DL RESLAR 5 T
FRIRE , 38 R TSI R, R TT AR
DR, SRR P RS L.
ARG PEHRS 2P VP RO T 453
KA, (£ I BB AR A 3577
it — T BRI RIE 9 1 S LA T,
SYBEE . ZHRIEEAG SN TR, MRS T
o s 8 R 40 FL 91 2 B 5
Sr TR LAAT B LT 09 F1 2 OB 16 R
L 6 I RPEPFAAR 750 T 1 2 PSR 21
i, RIRSEH T L% | RITF 4 SR
LEFEE

SR L TR R R, SURZE e 5 14T ik
SRAFELACHERE , (L3 A7 AE— S R A
TR, A 2GR | R T
AR, BT RATRZE P4 T, W LA
MRS SRS T2
3 T I 2 B R A 5 3 TR S
By 2 DS , 0T IA TS 07357
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