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Application of nanobody in cancer treatment

Yue Wu, Xiujing Hao, and Min Li

Key Laboratory for Conservation and Utilization of Special Biological Resources in the Western China, Ministry of Education, Ningxia
University, Yinchuan 750021, Ningxia, China

Abstract: Camelidae can produce a unique antibody that lacks light chain called variable heavy chain domain, also
known as nanobodies. This antibody contains only one variable region, with high affinity, high stability, strong tissue
penetration, efficient expression. Besides, their toxicity and immunogenicity are both low to be used for both therapeutic
and diagnostic applications, as well as research tools. In this review, we discuss how nanobody has been explored as

therapeutics in oncology, and provide ideas for the further development of nanobody.
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BT HEE K& v i, R, BrapEhiAIE
ANIE T A S, B, B BERUR K/INVE
150 kDa 247, AReHTFMEBEGRT . HIK,
B REHTAR ELAT B0 A S Pk X R B
BB AR ELA A 0 21 3 WA R T AE VR 9T b /Y 1
R, A2 A B S BT AR LE EA T 40— GG e
HATIREUE 555 o g BT AR A RS 4ol
SUHR R R R B 4 Bt 7 AR, AT G
W 5 AT s /0 B A 1 43 - S O 50 D 2 B
PERE

1 Skt

20 22 90 4EA04], Hamers 45 % PRAKLERL 54
FIAR A —FOR R F 4Bk & H G (Immunoglobulin
G.1gG) M BIPUIAR X JE—Fh B IR BE B4
B FR A 5% $1 1K (Heavy-chain-only antibodies,
HcAbs) . H#E PR & P4 fEE X (CH2 Fl
CH3), —MEHEX M — A HE A AZIX (Variable
heavy chain domain, VHH). VHH $ii& X4 FR Ky
KBk (Nanobody, NB), ‘B T EHEHIA
SER PR SE A e 1,

Nanobody H 4 MESFIFFIH 3 D HE A E
X 2 h¥, (Complementarity-determining region,
CDR) I, Hrv CDR3 WG GEhiik K, Jf HAl
DU St PRG54 , (AR T LA 5 5 5t 4
4o WA, H1F nanobody EAA JiU 4 it FRAL M R
JIt DATE vy s B8R 1 S5 W i 45 10 SR AT A4 £
TEPECT nanobody 94> i HA 15 kDa, HI
EHT 2R il DRy i ez 5, Jf A
HA RAFRYE8 55 RE S, 1T nanobody LR
515N VH SR FE 3 50 HA s BE R IR, i
PATE AR N IEA B f e It 3 718 e 114
BT
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Nanobody FYZASIE R 360 2547 FA B
XA, {#45 nanobody 55—/ N\irFu & 2
Prmn iR LA B R R A 3% , I H AT DAl 40 0
CE TR R B A 77 . 2l J5 19 nanobody A
AR BT R A B E AL, A AR BB & o
247U, R TR Tz It
AR IR 5E ARG B2 T A

2 Nanobody 5 E Y

BAETT ) b X IE IR T 1 B v B BT ]
VA 1 SR (0 AR S P s e (R
Oy F R Y B 5 PR BT AR AR ME S 3 M I 5
ARgE AT, S ST HEHUAAR L, nanobody
FE R LS AT LA 51950 S S AE R B 5
2 J& [ S TSR PE TR, 28 3000 43 B0 e 24
Y153 FhRic % 4% nanobody $EIEH , (HISHIEE 254
RN 43177 LA BB FH P4 g m et

2.1 Nanobody 5 % F

[A "4 nanobody ¥4 Fc H B, fr L) nanobody
AT DR —Fhig i 52 i TR, e anks 24
Yy al 3 K 1) Joa s i 3] ok 928 4 i i 2 L At A
L PN o IXRE AT LA TR 25 0 1R T SR 9T 1L
wAR LIRS 2 ROCR , IF BT Db 25 245 4
By HADIRAL A A R o [FBT nanobody 45
X LR 43 F 7 4T L S K B R
HIIE YT R RN I LB B e 77 - fldn, i
BEHNEAERKKET 2 2 (VEGFR2) SR S
ShEER A LG SY M FEALA R Gk
(MHC-ID" 5 /N o F & Ml DM 1) 3
B 5 A U8 E] LLLE nanobody 2 i 2 R T A
AR BT IR 2 B SRR . [RIRE, A
A Hihs M iR A K N F 32K (Anti-EGFR)
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I TRAIL 20 i 75 2% F 20 25 11 00 SR A9 188 2
et 241 (Neural stem cells, NSC), AL
FRAFXT I Jed 40 LA v BERE MRy NSC, JF HF
AR AL S NSC AT LUREJiL Nb-TRAIL & 54,
LA I 040 6 e e 4= e o AT e T LA
H5MEiric Y CEA B P Ik B Bl 15 16 1Y
nanobody 5—FhHiIE 25 A AILHE, nanobody
AT DAUERA K 245 Wi B 0] DL Gk CEA (1% i g 4
FUFETAT, A 24 T OB VR I A e

2.2 Nanobody 544#E IR R4

K HAE 2289 7 2% nanobody 5 25151 41
FLEAE, ] LIFIH nanobody A4S K
Bl B R () 2 A% 3 B FHER AL o 3 A 1
AT DLk 050 25 24 XA 4 Bl R B O
FF H AT DAL BAT s K 19 25 9 LU SR K 5 49 i 4 7
i AN, BT LR AR Oy AT IO R 4
2y, AT B G 22 U 40 247 A I G g DR )
B, BR Tz 225 W i g A i AR LA
nanobody L2l R A A= K o X PR A>T
02 VR 55 538 25 W A LL R B B[R] A AE T IR
TEAR ARG, B AR B A AT (] 174 S R0 SR 25 128 T ik
59, (B R BAEME L2 5 HE

flan, K¥E4s EGFR ) nanobody 52 H
JE 5 R T R (IGF-R1) S 30 500 140 B
FARSS G, AR AT LIS B — A~ B A S 7R 40
Kl , oy LA B A EGFR i IGF-R1U . 5%
##4 nanobody 5 B AT BT EE 2 14 IOk (B,
AT LLR 98 EGFR - HL A0 i i Jed 200 B S8 5 ke 2
Fr EGFR [#) nanobody #1714 ¥ Kb It 50 5%
A HERE R R W BORLAEIEK , nanobody FJ D EH %
WY F K FIE EGFR T B 4 i 3 %
PRI,

% : 010-64807509

iz FH L 471 3% 96 ) 40 B P 5 2K 0t —
B IIETE )y ) o B AD 3 AT LUIGH S 76 4 1 24
Yy, (BN EAR SR, I BAERN Pk
HHLERR P R 2 Ek I 5 % EGFR
T 5EPE) nanobody HEHEE A Wi A R AMEHTI
FEE b, S AT A AR A7 0 X R S B A A )
FHAIRAR S ML SN T A5 A P B
2.3 Nanobody 5SS ZRIGTT AN NIETT

37 (Radioimmunotherapy, RIT)
S LR TIUMG T MBI S 3097 B —Fia T 7
%, AT DGR A DR 8 200 LA Sk B B i A
TBIT o IR M R 6 Z AR g BRI 45 &
B g 40 B -, wT DA ) b 4% 32 K FR ST AN 23
S EE AL LGERNAT I EH . a5, JA
— RGP R AL R AR S T CD20 A B S T
R S5 E A A2 LR (FDA) Aeidr Bl [
FE, BHUARAAAEE RBE Ty | AREE [ P A
P2 A A E B G . A2, ORI &
Fric i) nanobody X ififd 4 41 B oA vy FE R S0k
T DA AR R Ui/ o et AL 4L 5 i

B RS 177 Aridht M &
B B e BB AOR IR Y 2 B BE PO, AL
1B4M-DTPA 5 FIH T e T = -177 . {7
J 8 B RE KL F14t HER2 nanobody 4543k .
XA JLF- ) LSS il e 0 A= 4, /N
AT IR I AT R B T,

Y38 7197 (Photodynamic therapy, PDT)
it ISR M oG 2= FOGREGRN 8 FE e 4 M, 420
SRR TC#E IRYT N . TR R SR DB
. TP Z nanobody 1F N EE A1) R,
HB BNy — Fh O S T . KT EGFR
nanobody SYGHGAMEEL, 456 4T MR AR
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IR AT 2 — RO ELAT 397 2,
3 EhERZ

1E 1993 4F, HA R ae i maEhTiApL &
BT I SERL SR N o X R EAT IR LRSS
ST, BRI Y 20 23505 J1 RN ) B I
Bre, WOEBTRT DLW T s . RAEROY L %
Yeg et | oy U R SR U IR YT 52 Wi bt
FEAH,

R nanobody 7EIG KA YT J5 1 A 248
P, ABIEA WA 5 L AT — o el A AT DL
o FeanTeph 2B AT MR R 4, BT
PRTT LR AT T30, (RO bk e 2
A I P ) 41 R BT N TG VA BB 4T & | T nanobody
WU T DA e B R 2 R, R A
U] 7% nanobody ik HAKAY AR, AL A
A nanobody J& FH HLEE R ik, Fr LA DL A
PG IT IS AN s i ) kB0 AN,
ATLIKE HIV Tat 8 FE N ZEBEE T nanobody
bt sUERIHAE 3 BN ARS
(T3SS) F#24¢ nanobody i 41 £ 4 24 B

FE G RIS H e S 1k SR s Ry, T T
DA 5 B 5 S PR 1 Wk D S T 7S A AR A R 32
X PR B R Sk PO (B R AN REHERR A
A RE I 8 21— 0 19 26 A1 1 BAR B PUAR A AT R
i1 nanobody ¥ E HEA T i 1E W) AT DA sEE 05X >
[F]#, @1l Pain SEMBFSEAT LIASH, Zead WA
PR /R i P 3K 45 A9 nanobody K 2% Al 775 Fb i 1k
A 1.5 £50%, i@ DNA ®AIH AR, $id
Rt Bl AL 2 A% R (R A9 IR B e oy SO
I D1 Vi = | I S S AT S U R = £
nanobody™!. SR, 37X HFEAY nanobody JFE4x
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THAEE Z 0] JliAs . [FIE, ZEdT A 2k
FOEH ¥ BE AT AEHE | R R R LT,
PEIFATAT, WA 2. an, A4k
Y PE DA TV 1Y, B A A A AW AR S R
AR AR AT 1 SC AL FT T R R R S RN T B R R
nanobody!. B T3 iz G092 5% B B B B R s K
% nanobody, —SEMFF/NHIAWISY HE L B 4
Jif A B E B S 19 nanobody 4% K2 RN RLPOT,

B2, nanobody PEREMLER, F&Z, Al
DI F2 W iay7 A A s s, Jf i A gt
— PR TS BE
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