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Genesis, development and application prospect of antibody
library: a review

Heping Dai
State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China

Abstract: Antibodies are immunoglobulins specifically introduced by immunity response of high animals, with the responsibility
for recognising and cleaning out specific antigens. Antibody is not only a powerful weapon against pathogen invasion in the
organism, but also a tool for specific molecular recognition used in basic scientific research. The diversity of antibody molecules
resulted in the concept of antibody library; each individual animal is a natural antibody library. In the post-genome era, in order to fit
various “omics”, especially for proteomics requirement of high throughput technology, some gene engineering antibody libraries and
antibody alternative libraries have been constructed based on phage display technology. Yet, more and more in vitro display systems
such as ribosome display, mRNA display have been used for antibody library study, and that present more advantages than phage
display. This mini review outlines the genesis, development and application prospect of antibody libraries according to the published

reviews and research articles, and offers up to date development and application prospect of antibody library technology.
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1 Ui o IR R SR B %

H M Susumu Tonegawal'! (FIAR I3, H A3
BT PR A UR Z R R ST AL, 345 T 1987 4F
s RS, ATZ R B s SR
ARSERR ol — A HUR R . — B FL s i ik
BEAC B AR S by 2 o T 2% S BE AN PR SRR L, B AR
il ol R B IR AT AR DXORIE A XA A, dmt A
AJZR XA V2 RURIME A2 X C BRI T4 /K DNA
AN DI, AR AR A o A R R, X ST
REEH  Behig 7 e (o R R LA N AT E TR A%
Tl A A A PR S e sl Rk SR TR, SRS e ST B Ak
TRPUAEFEMZEE, dafhit, 7e/hRh, &l
FEEHE . B LA G AR 20 i 58 A8 BT = A ik 2
FEMERTLLGA ] 10°~10", XS SR PUIR AL & 77
TEFH—AAME, BSOS PR B A o

Fp—F B WA A — AR L, By
LR YU R B kAl AL TR, R
A YHNEPUR SR B A2 R B As S, R Eh
—RINES SRS S . ARS8 5 B
M AL, oA B AN, SRR
A, B AICIZ B 4000, FREOREE, DIRTE
IR PENL BN, PR R A S A

(BT SR ENOE IR E 5% NP RY S 3L 7/ N
YER BRI BTIR I, it stk i, 75 ik
B bk AN M R IGFE L 7 A R AR S R )
SPEpUAR . T — D UE A REAA AR Ik — PR R
TEME (4~6 DREIERH W —DMHUERERE), HIiz
PR PTG RYRE T B A0 ] BB th A RIFP2E R B
20 L ZH SR A LRE T AR B AT BB R —
72 22 Ff il AP0t 50 b AN [R] 40 J5E ke 5 7 1 22 i
Uik, BT LUX LR PR 2 s BTk

B REHUAR RIS, AR bR S
/N L B bk EL AL A S AR N B Ok, 5

AR A, ARG B A bk, FH ELISA ik
TE 43 UNRE S 45 G DU Y B S R S 2SR A, DA T 4R
PRI R o BRSO REDUR BRI H o2
PR SR NI, e AR T # A, 23
IRPUR PR AR BT

B TARBUA R, JEAE 1985 4ERETE 1A
IR AP S Z JF 1Y 1990 AETF I e 1A S R
AR B KA e S0 IR 1 R R R R A A
LSS A TE— A WE R L, (75 B R IR
AT LA 3 55 AR AR 0 T AR B A B e kR,
T P YRR K AT TR TS LAY 3, T T A SR R
B TR R T4 LR R R, i AR ]
IARZ L Zh W) s, ELHE NP i REmE . 41 % i A
G PR UK D 40059 mRNA, % EA cDNA,
ML 519, FIF PCR £2R, K gmin Ak i
A ARER A B BE R RS ok, 5 g I TR R Ah S R
P3 LRI, LARLA 8 5 AT 2R v 1A 3R 1
JR 7, N AH T ) S v 5 ) Wk AT A R TR P AR S
HFRr PR ERR T AR RE RS, FHE M
AT 5 DA IS TR 1 JR 7S 0 4% S Hh 2B R A S 2
A P I PRI BTAAS , R 4 A S e VO R it R -
PRIAFFU, AR Xk, Zoad JLRR IR -V -
PGSR R RE A, R S 2 R G S 1 i A A e
WS BIR KA E S, BB NP E 5B ok
9 E B o W TR AR R R PO R B B A0 T PR e Pt
TR A AF A, (i 5 1 B 5 R e A 114 3R U )y i
TRIIE Ty wIREE A SR, W
A, oA AR EEA RN . T 5EA R
H2ERCE L BT Fr i A R A 7 BT AT R A 4
AR o WA R R BLAE O i 51 20 i 2 1 Jj /s
A, WAnwE . BEEE. ANAIMESER R . A i
INBAT BN RS, B mRNA JE/R . DNA JE/R R
GRAE, HOEG AN A R R R R A A R b i
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AT FRIL, §E PCR BN H PR S 21 79"
W, ORNTEEAE EANM, B LATER 1 A0 Y R PR
P, AT RMEHURE R ZREER ] 107~10™, R
[F Y 7R R GE AT AGERR o F 7R, 7 Growall F
Stahl ZEARPH A B IR, ASOREGR . &
12X HFT 2 TPk PR i 25 Fh 23 1 JR R &
ST RIA, A SNSRI RS .

x1 BMOTRTARSR

Table 1 Various molecular display system

Molecular display

systems Expressing hosts References
Phage display Escherichia coli [6]
E;cherzchm coli surface Escherichia coli (7]
display
Staphylococcal surface o
display Staphylococcus [8]
Yeast display Sacch'aijomyces [9]

cerevisiae

Human cell display HEK 293T cell [10]
Ribosomal display Cell free system [11]
mRNA display Cell free system [12], [13]
DNA display Cell free system [14]
Covalent DNA display Cell free systm [15]

Microbead display Artificial synthetics [16], [17]

AT — TP 2R AL T R RS S A58 5 B B0 A R 4
AR, FRIHEABTIR I, TR A 3 2 R 8 7 40 i
WREAT o B el S A, B H BB S —Fh i
1) DNA Z5- 5 3l & Ff H cDNA B ABEREAR I A
VASCAE MBI 55 —T5 i, XA A0 T 35
VU B ABETUIRRL &, R cDNA A% AREREAH
Mo HPUAR PR rh AU T LIS B A S &
W, e ORI MRS , 2R BUZ A IR
PR BB M fl . PSP (Intrabody)
i e R R A A BEAT Y, BT AGRAIE 1 BT 3R BB A
HEA AP

2 UREE R X

TE i PR T 9 22 se BT A ML sE B T 1R 22
NRSERRE H 1gG1 B, g B RARBTMIE th 2 4
FHEM 2 RBREEITALN, 7 T2 150 kDa. i T
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IrFREOR, TE—SLT7 By 2 B TR, g
RN BN (MR, BOH Touk 5 32/ N
> TREEG S HIV GBEEN) 5 ik 2
TR e PUN P A Al s, R e btk —
NS, U TAR R A R R TR, 4 S fid
PR X — /N BRI v e, AL — 2] LA
N UA, DU DR IR BT 1A T T Ak T 14 i)
M, BETF R RBUR A28 F 2 i W . A
IR B 5% 50 45 oA S YR IR B PR BR A, Gn B gk
Pifk (Single chain fragment of variable, ScFv), J&
B — A~ 22 R /N IR G 42 T B RV B R AT AR X, A
—MHEEZ IR, Sy ZITE 28 kDa 2247 5 f 42 Fab
Puik, 2 iy EEE RN R EE 0 R AR ORI A A X2
B, S FE% 54 kDa Aoy A SO E Rl kS
BRI ATAS X, SrFim2y 15 kDa 5555, X SEHiIA B
BA 5 RARUA BRI v, —FEr R
1 (Affinity), (B2 i T BN 00 5 H0 5SS
I EMT SRR RG4S 1 (Avidity) HERIR
Puikss . R TREEAR, S THNEZ N
NI R Beg AR BRI IE E X Fe FrBe5 7
I FHURTI AR I B, BRUIR I HTR N EAL,
52 P[] A oA At 5 73— R4 T 3 B3R A1 D
MIRETT, IS HARRCEME, X7 R SRR =
% SCHR[19]1F1[20]

A WBUR R IR T 25 o s e i sy
XFER PR E T BA KR Al SRR rEbUR,
CIRSE &K DONERE N e =T DR E SR i
A AR H ) BRAE AR T 5 DAY, AR PR
I PG L8, Wb 2 X6 AN (] (8 40 D ) AN [
MIBTIAR IR . S T RBUA R I, A Rk
PERIE TR et sy . — M=, g KRt
VA 5 S DA 225 S P B 3 0o 3l 00 1% - i T 2
A1 Ik 8 240 B R G AE B 200 B v R BT A4 T AR X ()
mRNAPY, PR 7EBfEh 4 LAY B itk L 40 i 7E
HEASME AT, C 2 FEF LS, K RETR I A &
PUEH B R ARMEASE, M RE SR 9 B S i 1Y
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KR, TR ZREE, e RSB IARY
HEAATE, AR R e 9 sh Y, R A i
Y B L At SR IOk, A RERIES TR 2
BEVE . RARPURPE MR i T 28 3] 10°~10" LA I,
A B CRUETT A 1Y 22 FE M 78 308 8 Bl 2 &% P bt
JEURE S PO AT R, DR O R AR PO R A A 1) T A
AR, (HIEN MG RE) 2 . KA RBPURE
R 01 3 T — 4 A 4t 22 v I R S B BT A B AR
TCE AR PO, Lo Ay ) s B W A DR sy 1 2
FURIPLR, SR BIA TSR R PUR, BAGRBIA [R
RS TR SEIR P 8 58 AR IR BT RLES B 0 A
A, RERRRDUE RS Gl HOoR, 7REH
o 20 2 0T 5 A0SR EL A R K I I R Y Pkt
JRES 5 YR SRR T 455 X 2 A 42, 3%
YA EEEMBEEN X P 3 ANEANUE X
(Complementarity determining region, CDR) ¥IR%E
F SRR 754 % . # CDR X 1) 2 i 1k (K17 51 ik
ritspliert, XEHHEFTRENLR A, [H2 R CDR
DXANIHESREE A AAS AT LA RO AR s DA A ) 22 4
P, XM AT ERAE R b AR 2 B P A B BT
PR PERR 9 N T A BT R 2023

FUAT, BT 25 M BRI SR BREE A I BT
Wy X LEHT A A e — &5 B S T 1 5¢
EAIE], (HAEHEREE M b STk n] 22 XA AR BLA5
Fale ITHRALBE, FEORUEHE LSS 1 A AL B
il b, R Y TR T X R AR 4
IHEATRENLACZE 5, MRS B2 AL T B4 P 0 HE 28
1 (Scaffold proteins) SCPEEPY, Folés H /R 76 1
PARSRTE , T 0 e e e U 2% R Y 2 1 A
B RSHESR R FORIRT 2, ARk A B AN,
AHPEANE, BRENN—REWZERAN, H
EATEFEHEA TR A 1) ERREts, fEnt
S fe T R VR BE AR R A S, IR I R AN
s 2) EHE TN, BAREHE BT
3) EEWEER, BB AR AT DL e i R
K, R FEALEE F SO R BT TR R G A e

B, CRRR AR, LA B E QLR SO 2 )
A o — LB S PR s 200 A9 HE 2R 2 A 2R R
SCHEFAS RN TR o 8, s T IR SE s, B
M T REAE RS2 W M2 T, ArEasisl I
Al o BRI, T RUE SR8 SO B i LT
NE R 2HN2E T —LEHELUE o 50k UK [24-26]
XIHESLER A BN PR A BUE

*2 ERZAZM
Table 2 Examples of protein scaffolds

References/

companies
[26-27]/Adnexus
herapeutics

[28]/Affibody AB

Amino acid

Name Scaffolds/resources
numbers

Adnectin  Fibronectin/human 94

Affibody ProteinA/bacterial 58

. .. Lipocalin ~ [29]8/Pieris
Anticalin (BBP)/human/insect $60-180 Proteolab
Aptamer ThioredoxA/bacterial 108 [30]/Aptanomics
Avimer A-domain/human nx<40 [31]/Amgen

. Ankyrin [32]/Molecular
DaRlky repeat/designed 67+nx33 Partners
?“““.Z APPI/human 58 [33-34]/Dyax

omain
. [35-36]/BioTech

PDZ Ras-binding AF-6 <100 Studio LLC

. EETI-II,
Knottin AGRP/human/plant 30 [38-39]/NascaCell
Affilin  /Brorystallin/ 198 [40)/Scil Proteins

ubiquitin/human

73 b — Mt A Y 72 RNA/DNA idE AL
(Aptamer) ! X JE—Flt A T A1 RNA 2 DNA i
BUFH B, ik SeREHLT 51 0] UJE R TC R i 42
RNA/DNA i Fit F SCFE ) Z R mT Lk E] 107,
RNA/DNA 3 it 7 il DUBRFE R L, XN+
& YRR 53125 1 B A5 oAb 737 7T DL 5 fe 52 1Y
W RRF . VEME . PCR 44t #, DA SCE Hh i ik 31 4
SR IER . 5E PR ERORA L, IS
FEAEZHMS, B, GRF S5k —HEE
RS RN TR MEES T, (HENERE
MBS AT EAY W £ &R F A
7R R AR SN ERAE L 2 G, R Z A AT
PR, SR EEEEY; RE, ERT b
AT e i, DR OHRR E ME E, A QA IC 4 I FH A
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SCHREGERM AT A RLR TS
3 HUARJE B R IR A ]

P PEB AR IR Ak T AR DU P 1 5 S 1
PR P A R, AR BRI RE AT LRI AR
B, TERAMRAE, R S B 1 SR 1 S I
AL RBUA TR, BT THURERBIRE T A
ARER R IIRE . 2> T R YU SR R
SCEEEZ TR —269718 ;1) ER3Fi2W T
B, BT Y I A | i 2R b s A
A BRI R 2) LS
BB TRz, 2 koK BB
HAEry e 3) MR R RS WM 7 TR,
IS A 2 Y S IR R, N T2
AR NR RS W 4) MENAS AR AU, 1
AT RE SR XA FEMRNENER; 5 FEhEA
Hh R SRR R R AN PR, B TR R R
g M B8 5 6) /N T BUAR TSI A A
(Intrabody), &#4TFRFTRIThEE, NHF HIV., @
iE . PR IRAL TR RN AR B AR SHIA T T) AR
KAWL, BB Z AL b, T eg Mgl
B 5%, XU AR 7E A S 5k 137
PR TR ALR, S

I AR BT A P I 8 R el LA B, Bk
PEHRZE B HUIA TR, A 20 280130 0 B I H 15
A Z W G, B HAT R IR, SR ZERAR R
IV 1R e A R R Ok . TR, U R
R SR B SR E s, TMHATRZ
HCH I BRI D DA o 2 i TR P o Vi B 4
SPEEE G YR, LR b, BN LT SRR
B8 F G0 S [ I BRI B A 2 A S AR H P AT
N, AUEA B C—EmBCEIPLE, W] LLE R
MBI PE R . 1A B A, i A R
SN BT o 25 N Ty AR DL e e 3
PERETT R, WIXMER SRR KA. B B AT 4r
PR R B 73 15 R R ek A 0 K B0 i [ AR AL
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PUAR-PURSS & Ve, i SRR, WA E
REMTET, &R FATERME . Mk 2 P
[V P AT T s 4% A IR SRR,
J& AT G Pk . B 2L S0 = 7R Uy MR
T IFBIPER TAERS ST — R R R NS, — 2
Heas TR EARIETE 96 fLAR . NC B, sUth |,
50 A S PATEAE R &, XHUR R TR 7
S 7 1L o R Uk R R o A Y 7 S
i B AR M SO AR B EA T e o X T T e
T 7% SOk,

4 GUAEH RN FARE

WEH 2= AL AR A J AT A A R Y
TR B EARERG L TR — DY T I BT
11132 A B X AR AR B o3 1 AR A R L AT T
DAL SH o 0 A P 5 1 T 2 A ST — — X I R R R G
R, KAl gy U B P OR B 2, i
BCER T SRR ) A B A= RS Bl S R
SN IV S DA E S THEIE R NIE RE N <A
Y, B T RN T3 al W58 A 259 TT & DL a2
, FEAUARE A T R R A R el Al
Tk, 8 H BRI Y AR LS SO
PRI 28 B ERIN 7 45

(B2 I RTS8 0 i 208 T 4 7 1 B AR Y
JEWMER K . 2IHFCA LR, b A AER LA DU
PR PEHEAT A7 7 6E 54, i A e U
T AP R S PO AT e i Rl A, X2
AT A2 4 PR 7 T IR R GATAE I 2 7
Wi PR R, HE AN 32 2 A7 A 2R S B 1 22 S
WA AR EAE A AR R SRS &, TR T 4 i 1)
25 R 2 (o4 0 32 2o o Sy P [ 24 T e 96 2 1Y
RN, HI T F ORGSO SRR B
RES o — MM, — BT A 2 A i e 4 5 2
200~1 000 g T HFATHEE o MBI, ik
O A 1o 1 32 P A RS9 ) 2 ) A i e A
Yot £ AW ERA LG, ZIRZSHRM
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BRI, PR A R ST e . HT, Jodi i
Ay T ERBUARZE A DNA/RNA 3 it 7122 PR AN M
FAMI A, B BRI X4, T DNA/RNA
BT S AR A Y, A5G HRTC & Rk
AT DNA 3l S0P AR , A W] R e R i 8
I¥1) 5 14 2 1 171 1501

FEIRE, BHRnERA —AEA A Rk
VERFE I (4, X 43T AR PR PR 1 1 45 5
HEE AR L 22 BB R, R A, —Flgi i
PUAAR R 1) A £l 3 Al B R IR I B 5 B BB R0 2% 1
g, I H AT FPUA R AT S 20 T, TR
Rl G AT O FAG A R R ) 2R — R LA
171 A IO 12K 0O B AR B B b e, 4t
AR PR3 36 11 e o . SRR T 5 A R SR RT
WARKM L R2 mC, 5@ R E AR . 2
MY RHE N GO G ERSS T, N nT DARAS A
BERUR s S8, PUUREE H TR AL 2 1 02 BT 4
S, RN HE R R TR RE 1) A 0 A A ARG T A P
AR, TR PR BE 15 Y 14 A SR IXURS: DA T8 00 g FH A%
AR, XA B 58 R A 2 T XS R B 75 Y 2R R 1)
A ) 0N AR 14 B A 43 - I 7 A T R R AT, B
PERDIZAE XA SR AR . M, FURE T
IV A N FH I R4, DO e 1 R ) R,
N FH T A5 21 fiff o
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