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Genetic engineering antibody fragments — A novel tune for the antibody family
CUI Heng, GAO Lei( Gynecologic Oncology Center, Peking University People Hospital, Beijing 100044, China )

[ Abstract ] With the advances in molecular biology and the clarification of antibody genetic structure, a variety of small-
molecule antibody based-and genetic manipulated-genetic engineering antibody fragments have emerged and been widely
used in scientific research, clinical diagnosis and therapy. Among which, bispecific antibody with combined biological ac-
tivity and therapeutic targeting activity, immunoconjugate with enhanced function and targeting cytotoxicity, nanobody with
special single domain structure which is widely applied in biological technology and clinical research, and intrabody with
special intracellular expression are the most active fields in antibody fragment research. Genetic engineering antibody frag-
ments have received extensive attention and approval over full-length monoclonal antibodies owing to their desirable charac-
teristics, such as weak immunogenicity, strong tissue permeability, minimal toxicity and simple preparation. although the
safety and efficiency of most antibody fragments in clinical research still need to be further identified, development of sci-
entific research on genetic engineering antibody fragments, will inevitably improve diagnosis and therapy of human
diseases.

[ Key words ] antibody fragment; genetic engineering; bispecific antibody; immunoconjugate; nanobody; intrabody;
anti-tumor effect
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AR5 R AR R ) A B R T A
BBAFTEAMI R, AEXE, LA 22 MFEGRE
R ME 85 Rk R R AR ek
5 % MR 5 B A e T, T 200 A TR
G TIRARR BB REBFIEH BT HAA
FEAWKRZE,EMAELAADHRRE:(1)E
Jety SEARE H A DL B Sk A LR A BB (2 )R AR
K, B&ME, FHELE - HRE;(3)EHR
AT 40 M AR B R R G e ) B (4) AR
haBRER M BB REREUAAE LS, BLA
S6 BV A PR — R B B HUR T L R
RWFE, B, 2 FEWFRAGH S ik
WAy kAR T AR AR E—F
HEE EHET, TREARERFFIIRIEARERE
EN:RC I i & S I 2 o R (R
AR EARUTTE. RANKSFTURTE
SRR AL DA D RO S e Y o L
AKE EHNE B ST XA S, AT & R
TR R f R Ay oy I TR B, X
A BN IR T RS GUR 8y — S50 A T 1 R R B9
GG I T HH M F R, RE T U R A
VERE, 4B R T HUAR B9 B G E o

1 EEIERERBRZEE#H—N Tl

TR FE PR G A3 ALR R AT L X 4R 0
Fv B AR —4Fa T UMAE S FER/DNEAR
R & &k R B, R A ANGF k. A
AFIREEMELGEE TR E T BT,
1.1 %—RDoFHRAE—RREESH K frag-
ment with antigen binding, Fab )#= % 41 Fab

Fab Bl B BB EH N V), + Cpyy 1o
FY Fab W% EBHTRR5H 5 AGUERN « #
AoEdE Cy B4, Fab SR E, Rl &HE, LAY
TE YU [B] B 08 45 6 7E M, B R F A BR
1994 £ 12 Fl FDA #% 7 % — N E 4 Fab F B[4
3 47( abeiximab, ReoPro ) b 77, % & & DL i /N 47 48
Za b/ Ma K #5, F L OE fn /MR R & Ko
T A Hy AR 3 Bl N AR B T 0 LR ot By
WA, METEARNKS ' 2, BT ER
A M 2L B 4( lucentis )2 Fo TR B B R W&
%k #H( cimzia )45 F 2006 4 K 2008 4 K 7
FDA #y 4t 78l R #F 5 o, Fab & 48 7 s R AT X
U R Bk % #(30/54 7).
1.2 % =KAo TF HAh—3F 4 7 4KR( single chain
Fv,ScFv)

ScFv & V,, A1V, A — /3% 8 k3 T A R 0
EANDFIAE, B A H TERR G A AN & D
Fk i o 1995 4 % — /> ScFv # N g K #F %,
2000 -2008 £ H #F & B ¥ & H T S AR E #
ty44% , B HT B A 19 A ScFv G R FF %, H 4 3
AIENE G R R B, 324 7% A ScFv 7 & E
Wo EFRFPRAARTHRE Y B £ E Alexion #l|
%h B 4 UL AR C, %8 R 89 AJR b ScFv
Pexelizumab( 3= £ # 5G1.1-SC ), % /= & EE 4 T &k
B k% B A AR 8 T/ 30 W R R e T B
1.3 % =Ko Fautk——23F K3 4k( single do-
main antibody, SdAb ) F= 4~ F 12 3| # 45 ( molecular
recognition unit, MRU )

SIAb FEHRYG T RENTEE AR A%
—MH VN TFHERR B, ERRY N A
B9 1/12. 1B 45 H, SdAD IR MK 4 2 5
R, B2 b B, X M M 45 SdAb 72
Jib % A0 e R R R B R R A
FE, B SIAb Lk AR P MEEEE AR
HyfgmEFENNTEMBAEZES, KT, H
T SdAb & T R W Gk HE B, 45 7 R A,
GBmEMBHM REEMAER A RER. B
SdAb T 7 K AT B B R BB AR 4 Al L B0
M FEREA A HEIRRIEFH
TE: 6] .

MRU & i AN B 3P X 4 6k 89 /8 2 F K
R840 T ETAKSFH 1/80 ~1/70, # R
#UMRU B GHE L AW, Bl THE
FHHEFERE B ERE AR, £lFRL B P A
AR LA AT
2 BEEIRMGRBEZHITH—RERBENK
iEFN B

I AN F IR E B RS, S E
FA R R ROU R B S A T AR
8. BREHS4 AR TRHE T B3GR
5, B o 30 A JE B Fab( 56% ). 19 ##J8 B ScFv
(35% )5 A B & = RN TFHME(9% ), &
TR G 3 3 4k AR AR Fn AR 3470 7 K 58 3
HETBRZEWE=ZRBEE K, B A BT
BHERMAMER T RN L REFUI BT T
BRmREtx ¥ ROFZHRETH LT, RAH
3T X —FORTIHHE TN K,

2.1 MEFF MK
Mk 5 M B R ( bispecific antibody, BsAb ) & 3
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AR T RBEEE - N TEHEHLE NI
R S, B — AR 4 S MR A R 2 4
AR, 55— MRS SRR, K 5E 6 & B
ABGMETHTEAR, RE BT MEN, XHEH
WAt A RO R B TR A AR R B R B A
W B 96 7 20 .t % BsAb 28 1t U ¥ & B S 4
AT ERE MERKREIRNIRE ARG £H
REXAGWHE, HANWEL BsAb AN ET
A H A X R Scky W 01 ( diabody ) 2%
Fi R minibody ) & BK T o 45T, % 3 W A E AT
B A ELA T Pt BsAb AR H A
BE MR R E,

I # Michaelson %[9]%%1 LTRR 8 Sckv F &
Bt & T 9 TRAIL-R2 . 470 By & 4% 3%, % 11 7 B TNF
KR JE % & TRAIL-R2 #2 LTRR % ¥ & 89 IeG #
BsAb, ZHAR M ¥ T K, R4 LB Ak A AT
S LA mEE AR, EDNREBHEER F R
ZEATEEE L ZHBDHEERR, ZATESF
[5] Bt 2, 1] o AT Bk A R R — A R B 8 R e X
AR A M oh ik M BsAb AR ER R . Ryutaro
%[10] # T A B % #F 3C( human rhinovirus 3C,
HRV3C )2 & B R 5 60 &, 4 W 5 M R4 41K
hEx3-ScDb( Bl EGFR #1 CD3 % #£ /& ) &k & 2| A Fe
X3, & K IgG ¥ BsAb 8y & 7= & 4 fh 3t #2 {5 3, 47
B g ORI B M T B O b %
M HERE AT TR T RN R,
1 T b PR A AR Y 36 9T M BsAb #2
e s

R R, B & BsAb 1 B AT R 7
o EUEME LR G E S ENMEAL KX, E
W4 SR B E KT BsAb B9 45 48 6, [ T BsAb
WD BENEF AL, NTTHRE T BsAb By # 1 £,
WY T AR B, Lu %% 3%3F T 3 #r40 EbB2/
CD16 # BsAb, &3 2 /N4 & ErbB2 # Sckv &
B4 E A —ANE AT NK 40 0 8 2240 Fab F B AL
B, LI H R E R, % BsAb f 45 4 9L 15 % SKBR3
41 fig b ExbB2 M4 45 M3, AR K B KR BT A
A2 % B2 2E Bt SKBR3 48 J, o 40 JL FE 1E o b4,
7 SKOV3 5 # 4 8 /N RAE A & & I, 7% BsAb &
HExbB2 ScFv-Fe @i o E AR R E®R, FHRERY
HE— B RN TR A o o B g AR G T Bl B
B . Rossi 2P 7 — 2t 3k @ 4L CD20 I¢G1k( hu-
manized anti-CD20 immunoglobulin G1k, Veltuzumab )
A i R 2 470 ( epratuzumab ) B A VR 4 6 4t
CD20/22 # BsAb—20-22 #1 2220, © ML E %

Z IR ST BB T S R 40 e A AR A L, K
FARGUREA TR 2R Ak B8 40 e by 3 B, Boad
Bl IE® B 40 0 69 16 I 8 59 o
2.2 RBLEEY

%% % 4 4)( immunoconjugate ) DAY i BN £
K, G E BT k. AT IR KT % i 54
MR B2 ELXYE LEEED
(44% ), eMNABEFAMAH S, Lo, ok #
Z( immunotoxin ) &4 B %] 7 5 7 IR By AR =2 —

REFFEERF B FR AL FRHAE
Ha ot h sl &rhpmeta. ANEEAR
BHEAER KEFX AGFRFHEFZ, U
REKREZ 2EF W EHYER, WHARTR
IR R RAUR E R B R RUR AR A AR
FERFWEAT. B4 AN KRB BT
EEMFAERMNEEER . AP AN F@b
2 # Z( denileukin difitox, Ontak ) €. 3k FDA #E L
LR

b % 2 i %6 FiE 4 F( epithelial cell adhesion mol-
ecule ,Ep-CAM )7 A £ % ff g A 4 o i k3K, B
WE RN REFER LT HER. FE D RT EH
Ep-CAM # Fab Bt 5 H AR WM H F A Ba#l &
#H BL#y %, %% 7 %( C215Fab-SEA ), BX & % W % ) B
] 90 i S B AR T8 CSTBL/G /N R A B A
KEKFTH NN EFRY, D77 RA WA A
o

Bergelt %1% FL, 2 #4175 L & O( listeriol-
ysin O,LLO )1k Jy %% 2 % B 40 i 25 ok 2 3 4
B L%, v By S R M pH B K L B AR E
B 3 B B 20 e UE M SRR . o LLO 5 47 Lewis
YW B hmEF R B RTRE - RUEAR
A%, 73 2| %7 & %2 % % B3-LLO, 23t LLO 40 JR A i+
t#y MCF7 20 i 4 4 5 b R 45 16 B, T LLO 4R P i
O S N ¢

REFERTE RSN EE R AR B M E
BRGAMEFERAEFETERE T AREFRN
R, AT mRxBER, UAKNEEE R
hampEEXANFA R ZEFRNEME, L
BTk EE INF Hx W TABEE R AT RERK
( soluble tumor necrosis factor-related apoptosis indu-
cing ligand, sTRAIL ) 41 it 2 1 5k B A 22 09 % 0% &
% ScFv54-sTRAIL, ScFv425-sTRAIL #1 ScFvCD7-
STRAIL, 75 DL k& # & 2 B & K B 5 & CD7
FE P B B 40 0 AR, X 3 AR FR T RIR
B HAUR Kk k40 Mg b &Y TRAIL %4k, &t F 0
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WP R A B BB M. A, DA AN R B
VB3R E R s e i e NS R o
ZANENT AR R Emp ",

AT R R G A A R A AT AR T
otk fr BB S S AR R R B R
Ve AR T R A AR, R TR RS
- A g e At 7 R LR
AU 2 4y g S B T (B K, A A R B 1 R AL R R
4 B AT R 0T s IR 4T
FIR o 5 o 18R, 18 bR R 25 4 09 B 4% A 2 Y
R AFMRAE R EE AL FERRLH NN
R 2 4 B 7 U AT AT IR 25 4, AR B OE R 8
R AT 2 A B BN R, N T A R A B B 4
Mo Bz, &Fh x4 A A0 BB AR Z B R IR Y
NL Ty B S 3 Am R A B ¥ M, N T AR & RS
6T R
2.3 MR

1993 4 Hamers %> /40 3 , 3% 3% i 58 7 oy 40 46
H—¥RAKFEEGEHMEHEEEX 1(C,, ), mEX
MR ERNTER MERE - NMERTERA
R BB V), RE W EH L Nk
K" ( nanobody ), ¥ & ELH 55 I fik By 5 /D B A0 R 4
iR Gk

29 K YU By S o A iR B — S
Thaet . MK E AT EAKE RN E AT
e, 72 =7 20 B A AR, A B R B P AT R R AR LUR
o, bRy B FEL R R R E
BB ARG AR R A B R AR R AL, T
NEERERB AR AE R ERE RN R &,
BT DA R EAR WL 2 4 R T o F B A T AL R
WA AR FERAF . HARTERE A O F i
Fii i 1, AL T 44 K R Ry 36 T 4 M R R Ao
Fi i Jeg B T 24

TERNATEREEDBEA G REFF T @
By B B % % % . Delanote 2V & B 3% I¥ th 410
L-plastin 47 K 04 1E 5 24 fr 28, @ 3T FHL o F-AL 20 &
G G5, T A I H PC-3 4 i 2200k R Y R | 4
Mk BRR, RTAXEXFELFRELEAN KL
B iR AW, X R A T RNAL K #
A AL SR BT 0 BR R R B B

ERFOVH A E, HTARINESRANE
EAN HEFFEEMMENFEERE S, FIEEE
AFAME K Y, Gainkam %7 F| A A4

B % 48 " Te )47 12 89 3 EGFR 40 5 31 k(" Te-

7C12 ¥ Te-TDI2 )¥EAT T A X< M JE BB W 5%, 4

3L SPECT/# & CT m o % R & W, B A 45 K itk &
BAAEARGHO M EERE R REN DX+ R
W EERNERTATHFEER N R 2 ED
%o Ryan F 5l —H UL EEWHRE H &
REH A AR KR, H R KR, B
Gt LR AT R X R R, 7SR B R D
I 100% By A R A S 2 M4 IR 4 6 A 2R R
Ze g L, AR O 38R B A 2 i A

Endoglin( CD105 )7 % # 5L (K5 0y Bk & & 4 %
Bt Rk, R & KT By BB K . Ahmad-
vand %% | 47 CD105 44 K 41 f& AR-86a 1 A i1
FAERMFF, BEWH T AWK ARG HEAE
4 1 A LE M B K . AR-86a EF1 N B L F BR R
b HR 5 R 25 . Bakhtiari 44 40 MUCL
YK FURAE N AL B 5 A 3, CD28 F1 CD3 zeta 1E H
BE M, 5 1963 —RMERK A ZHREM,
B A MG Jurkat T 40, B & 5 £ KW
MUCL i B MCF7 48 fig 3% 1=, #2 7= 91 MUCL # &
FUERE M BE T 48 M Ay i 40 A B O, B BT Y
s BR 2 B BT % o
2.4 LAl W AR

B FHREER EEMEESFF,ELE
il IR S R o B ol - s i 2
FL 0 AL B 0 M F B i R R RORL, B O 4B M
F( intrabody ). B AT A A EE N A FRA
H BT .

41 fA% N % R IR A B 45 4 & A( PABPN1 )N 3
% R & B o B 2E 8 T 5] A AL E 7 A B( oculopha-
ryngeal muscular dystrophy, OPMD ). Chartier 3
7 OPMD th R 8B AL A 1A 7 6 Fr 470 PABPNI 4
WHR R RT3, R B R ,3F5 SR B
OPMD ty AL B L, L P B E 2% M, 40N
ey AT % PABPNI W RE, RENAE &
Wk, M E A RRERRFTEHR BIFEBTRER.

Hayashi 2507 i sh & % 7 4t x4 y 2 Wb e 2 41K
F B ik 4 nicastrin( NCT ) #y ScFv jE W o1k, & 1h 4
WERE T, R ERIL NIEYE NCT WEF &
FobE R R, T E y 2 WA ARy e
BN AABEN., TR RTE %%
BEAHNAERETEEN L, TFRELL,

3 ERIRRMRRZEEH—RER KRBT

5%

N B TEN REREE,ATAKTS
PR RE A RS R R RN, AR A RS
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FHTUNLEET G 5 RERTE G WRE N HE
AL, G RFR BT RN E QB ERMLR 5
ErBEEAN N EREMES, EHED KL R
G AT T AR R, TR
W RS B TR R, LR £ 2T
WERRBLXKZERES BT EE, 5EHT
B, L&A H T Fe 443 ( fragment of
crystallization )/ B % B 3 it , 40 40 7 4 1 1 4 J
A~ 5 By 28 7 %5 18 J ( antibody dependent cell-mediated
cytotoxicity , ADCC ) =5, M A& & 1 #y 28 Jig, % 18 1 ( com-
plement dependent cytotoxicity, CDC ), i T 4% & # #r
B, TR S EA Fe 2R FRAN, H
MR RER,ARK, B E, B TREFEEHE
R B, A AR IR BB — W FERT &
SO BEHY, dm e A 20 R e BT A R B IR
Forf EF AR £ R vm 48T, B H T
RGHRMEGMELAWERE. WM, HoER
MAEFEETREETER LR NELE 6, &8
REAGAKE, FFEETREME. EWMBECTHR
T B EX R O, LR R BT R T A Y R
THaERAGERNREY, WA wEHiRE.

4 BERIBHMERRGEH—AEFRHRE

B M 2006 4 FF 4615 F 2 B 245006 97 8 M4
AR MR MK, LR F BB XN R
WHEETREWD . HBEAETN,2013 4841
BB E TR 28.52 LT 54 &
B 5.8% ),2007 —2013 449 8 & 5 3K F Wk
18.3% FHEMKHEER AT 2 AR EH. KA
BEABFENRS, WERAT AR RENES
BT REA AT RN SEE, BA, ETH
R B 6 97 2 VAR B | S MR O Rk 4 M R R
HEZRKREERRAEB,RERLZHBATIEKRIT L
R R N R R R R S R Ul -
MAELZHE AN S UK ERMTEmETHRRE, &
MHEdAE, EEH T RIER A B LKA LR
B AR IEE Y 6 AT, R Kk A I R A
EHWEE.
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Thl #1 Th17 R7E g T EXN R EEWIE B E R LW HEKEERTH

FHE CIPN-B LI RIATT 2 K MEREAAE A9 1 B 25, SR 1T TEN-B JE AR XA 2 & PEREALAE SR 5 A 2. st , Ve 4t
X TEN-B I697 B4 R N 25 S AT T AR 52, 1 7E £ A ALREC multiple sclerosis, MS ) M SEB0 M F B Foyse P ki 46 92 exper-
imental autoimmune encephalomyelitis, EAE YRR T — 2

ZAEFE R B, TFN-B BEVSE Thl HHAEE S0 EAE &4E , (HEINE Th17 40H075 509 EAE P ii e . Horb  IFN-g X} EAE ()
BT R0S RAN if4 W R /K S IL-10 A3, 78 Th17 5 S0 EAE PERGEAI AR IFN-B VAT AT IL-10 (7= 2k A (T R0 5 I A1
S IFN-B BB /D IL-17 W74 BRSNS XXt R e R . i —2B W58 30, IEN-B X IL-17 A9l L &
XoF IL-10 B35 SAE R T IEN-@, BIBHINT IFN-B J5 , % EAE fy7 2B RERI W 2 . I, %F MS S rBFSE & 3, IFN-B JE K
Ik MS FR KON R ISR AR S KO TL-17F, FLRTE RS 5, W AR R i S R B2 4 . A B4R IFN-B 7
Th17 i S8 EAE H 2 P 43000, 11 MS H L35 sP i K 19 IL-17 5 IFN-B AR RS 2 AT

[ BRFHT #59%, 25 #. Axtell RC, de Jong BA, Boniface K, et al. Nat Med, 2010, 16( 4 ): 406-412. ]



