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stability. Nanobodies are capable of recognizing more cryptic antigenic epitopes that are difficult to be
recognized by traditional antibodies, making them increasingly used in the diagnosis and treatment of
various diseases and assays. Nanobodies are also playing an irreplaceable role in the basic research. This
review summarized the recent development of nanobodies and their derivatives in the detection of small
molecules, pathogenic microorganisms and diagnosis of diseases, as well as in the fields of targeted

therapies, cellular and molecular imaging. Broad prospects of nanobodies in the field of protein

conformation studies were also reviewed.

Keywords: nanobodies; specificity; diagnostic assays; therapeutics; protein structures

1993 4ERF 2 5 8 R IE T 38 B¢ rh A7 A5 —Fh
KAR G B2k | W FEAE oy n] AR X 45 A Hi
RUEBEHIIA (heavy chain antibodies, HCAD),
Z IR RS . BRI Y A 35 U g A B A,
DL K fh | R0 S5 s fa b R R B T 2R RIS
P B AR S AT e B BE PR AT AR X B

(variable domain of the heavy chain of heavy-

chain antibody, VHH) &t FJF & T —F{LH
L BE A] AR XA B BB AR (single domain
antibody, sdAb), { 4 nm, HA%£ 2.5 nm, 4F
TN 12-15 kDal!, J& H AT E A/ NG E ST
JREE G E A, UGS RN T4y 2 —1,
WHEFR MK PR (nanobody, Nb), HAH4¢AY
G5 R R 8 P AR M A HE 1l Sy 22 4k ) E 5 A
Mo BEIER2ZMZ BE SRR, T E 5 A
B T2k, Wi+ s A EHS
RMIZW ARFRIE A, SEZ2FTE 30 77
W, FEASMAENSZL . OB Hilg. HR.
TEAFMIX Y 110 7 km® i T REFE R
A S0 2 AR S VY BB € AR W B R AR S R
HEME ST, 2 P X A4 S SR
. EBERE L AR T R A ) R
GRFOTTIAUL R, B XF R 2977 & J 1)
R [a) @I e B2z it o8, B0 e T &R 40wt
8 T AE X B8R 94 K B AR 7E /N o 1165 K il
GG D TR S e Ty T A T T R PR Y
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1 XA E

BURBUAGU RS A DX AL, 77
N, HABEME, AR WY, A
THIFEBCR AL, LI
BIEIT T Nb iy VHH 385 6 G4t ik
HEE N[ AR X (variable region of the heavy chain of
conventional antibodies, VH) 3845 45 =5 19 [ 44,
[ ST VH AHEG, VHH ARRKEANEX
(complementarity determining region 1, CDR1) #I
CDR3 X, fifif ) CDR3 ¥ R4k Hiik i £ Fh
WESESRAE T AT R, HS A SehuiR iy VH 25kt
(1) A, Nb BIREZEX. (framework region, FR)
NHERF VH/VL R AR TG 57K 2SR 5 AL A 5
KRR, P T AR v, P tE
BT SE AR RS s ATRER T Nb i
B X £ AR 76 B4 CDR3 ¥, JE AL loop S5
FIBZS [ A G B R REBIIZS 28, AT RE TR
ol 2 i AR S i PR TU R 2 A5 200 e 1 A1 A5 R o
JREEFRNOL, XK Nb A BT 0 v 7e
A R bR S e T A 2 B A5, & AT AR
TP Nb 22825 BT U i i B2 A pH 251
TSI 21, 05 ThEfr st Nb
FETE &5 5 KRB (KA HTE 2 M R 5
thRik, BHAg DTk maifl . ARX AR AR 7 Bl
A S A, AR R el R il <71 50 ) At i v
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FIRTE Al kP3R5, HAEMEAEY) . R IT
KA REFHYIRIE R EENRIE T 90K
PO, IRBRG R TR PR
I A1 o e PR T AR R A T s B AL B2, Nb
4 nT 4 TR 3 G o B 2R T G S R R
s LI, BRI AR YA A N )
AE, FRTBR TN GORBTIR, ANIEOL T W

VHH WUR 54 VHH  Z 4 VHH DL X fil& VHH
PIBESE, RIG R B AR 1R v DL TR
SHEbE, BVE R T R AR, g
KYUAEEAG 73T/ KPS . SRR E
YRR . FESPESR . 5 TRAAE ) HigidE— &
WA R, TE 2240 3 PN 1S A A K Ay g FH i 55
(# 1).
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Figure 1 Schematic diagram of the structure of VH and VHH!".
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Table 1 Characteristics, advantages and applications of nanobodies
Properties Advantages Overview on the nanobody-based applications
Small size Allows better penetration through the tissue- As targeting modules for drug delivery systems,
and immune-like synaptic cell interface selective targeting of tumor! 4"}
The blood clearing rate is fast As imaging tracer agents?%
Detection, neutralization of toxins?>2"
Increased High expression yields Facile productiont!!-%-%]
hydrophilicity High solubility Intracellular production!®”’

Single-domain

nature

High stability

Extended flexible
CDR3

Variable N-terminal
of CDR1

High stability

Easily genetically manipulated to form monovalent,
bivalent, bispecific, and multivalent anti-bodies
Antibody fragments that lack the Fc with its
N-linked oligosaccharide

Allows for a variety of treatments, storage, and
formats

Allows for repeat or high dose treatment

Show thermal resistance and stability against harsh
conditions, chaotropic agents and pH extremes

cryptic epitopes accessibility

Cross the blood-brain barrier (BBB)

As a potential drug in the treatment of
gastrointestinal diseases**>!

For the development of specific and highly
effective therapeutic agents!!>32-3%

Facile to express on a large scale and at low
cost!?®!

Optimize drug manufacturing™*

Optimize drug manufacturing, can be
intravenous, oral, intraperitoneal or intratumor
Oral immunotherapy

Rapid diagnosis of in vitro and in vivo infections
Optimization of nanobodies to treat

neurodegenerative disorders®*>”
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2 Wl D fER

2.1 hFHEDEN

WKRPUATERBE IS Y . B RGN )
TALE YRR PR T AR R R, $2
T R FREREE , T EL s A O E i A
RE A% 52 I PR 5 (6 A A, HE 3 SR 2 A 5 ik
FIf B R B Pk &, Nb fEs 4+ ELISA
2. P PCR. ZOG IR o 2 o0 A A It S e
O3 AT S5 G R I B AR I BIE & TR RS T A T R
(A AR EO

O R4 Lin %0PESUR CBRI 5
1L 1M ¥ % A (keyhole limpet hemocyanin,
KLH) &5k, Rt CBRI-KLH #4752 T~ 2 +-4¢,
SRIG 4B RNA | PCR §74# VHH F Bt i
I S AL 5 0 IR 5 ONAEE VHH 5, AR SC
JER /N A 1x10° CFU/ML, Zad Peit . ¥k
ai A 55— R i B S WA T ZR U S
VHHs, JF& 75T Nb (50550 i 75 A i 45
Yy b B T R TR MR 2K R R R
(carbaryl), HTEAYIHFE i a] 51 5 1 A 30
PER G, APREH S5 T Hrp Ryt oE TAE,
X T Nb B/ N TR T — 7 B 0F 9T LAl

Nb 7EA 2 55 24 5% B DL N B 4 J ko ) vp 2
B AR B A . Li ZEPSR ST K BN K BT
R-B P #5286 (alkaline phosphatase, AP) XfBk
TR 2,4-“EFRAECR (2,4-D) RILILF
1 BB R S (IC50=29.2 ng/mL), 2,4-D IK
HM{E CDR3 Fl CDR2 JE M HYAEH, NB3-9 (45
B4 A B K ) S 2,4-D FAHEAER,
TE LAl B JF & T LLAN K A - 58 1 1 R il
(AP) Fil & NEERRAY 2,4-D — 0GR S Il
¥ (one-step fluorescent enzyme immunoassay,
FLEIA), i £ 43 #7 FLACH & T FLEIA 5 AT
— PRI PR EE  2,4-D FREAMMESRE T B, 3-8
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ASLRH R (3-PBA) #) 12 FIVE NI H 44
Bs KR A BB A&y, ik
El-Moghazy 2P it 7 —Fh 3 T 94 K Pk i
B A2 5w G S AL AR T T 3-PBA P
KO, FIFR 7 0.64 pg/mL, W B A% T i 14
G/ BRL T RET A/ [ 9 B S 9% S BT %, LOD
} 130 ng/mLM%,

Nb 75K I £ 5 PR 5 L 7 2 2% 7 1T R 1
T ORI R, Wang 2B R IFAAL T
POS-VHH M4 KBUR-Z FeEdiiRIe.0r ELISA
M AR it v ) 2 T, BEAS A F) 1 pg/mL
VR PEE PRI A5 SR, T W AR 7 o S
Tang %:*2fi Ff OTA #1477 OTA Nb 4351 5 Wi fft )
P R AP AR - T (quantum dot, QD)
HMEEE, H%& T OTA FRiCH GQD 45&W
(OTA-GQD) #il Nb28 #ric # RQD il it ¥
(Nb-RQD) 43 HI1E Mg AR F 24k, WnE 2
ffR, JF%&H—F Nb-FRET (D)3 AEHR 54
) sk B F TR I A R it v s o 2
% A (ochratoxin, OTA), & T£ik. /MRFH)
Nbs A] LAAERINS QD Z I ARIE =, M
PE R R AR, BB E AT LAAE 5 min N5
B, R BR A 5 pg/mL.
22 RIREARREZEITAR

Y K P AR AE I3 B T 51 R 1 SR G 12 B T THT
9 5€ B, AT LAk B0 19 0 12 e B8 A
B, B FRATT DA AT S 2R YT
1 H 1

A2 e — B TR S A A R AT
R R ELAE T 56 i 08 e N B L R AL e
W98 R A S5 % oy BT IR R B 2 A i
o Ag85B J& A 4 1% 4 BOFF I E 2 1 43 W B 1
Z—W R B 2 I T BUE A
KPR VHH $TR%E, H L Ag85B 1 B,
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Figure 2 Nb-FRET immunosensor'**.

SR FH W T R S /R R 2V i 0T | 4R I B s
HARF AR GH S R4 Ag85B 19 VHH ik, H
A= G519 B2 KRR T B4 5 SR

ITIRE 5 & Y 5 b s 29 8¢
B, He S5 I7ERT Gy 0% S 40 K B AR R EA T
AL S , TR B T X R U T IR )
Gk Pk, ¥ C NS A 6xHis FrZEFRiC i 3 4
9 K BT 19 3R I 5 [ B K 5 #F R Top10F
o, dE O 5N JE-B-D-G A ZLBE T (isopropyl
B-D-thiogalactoside, IPTG) 5l &k, 3 H
Ni-NTA EAE 744l , 5tk T —F3ETF
Nb 13 i93¢.0> ELISA 3 T 2R ke 5 b i i 9%
PTG ARI , AR AT ik 1.4x10° CFU/mL.

i g S A AR 5 | R A RERRY . Pinto
VO 3 TG e R M R M — X R S P T X A
HNERRR IS (TcoPYK) Y Nb X} (Nb44/Nb42),
FEEE ST T PR SRR e R B 0 i 3L Bl 0 9
7% (LFAs) Ml ELISA ¥R Ek g /N B
A AR FEA TP 2R AR e, DI LOD 4351k
220 ng/mL F1 14 ng/mL, LFAs JE/RH T BRIFH
FESEPE (92%).

&: 010-64807509

2010 AEA7E Fp B UG /Y AL s B R AP
/N sk 2 25 A AR AT JE W B (severe fever
with thrombocytopenia syndrome virus, SFTSV)
Al B R I I R D 2R B AR (severe
fever with thrombocytopenia syndrome, SFTS),
SEMEYE L e SFTS RAF RS A
SFTSV K HFEE T (glycoprotein, GN) ALK
PLik VHH, %7 CDR JFHIIFH e T ALY
VHH-HUFCI (SNB #i{f), i#ili5e %P SNB
PLARRT N FHF SFTSV Akl 55 & ik &
R4 K HTAR XA Je .0 ELISA Kl sGN 2 11
MRS SETSV J 35, Hirft SNBO1 5 SNB37
1) AP 2 A Kl SFTSV B 7% 19 2R 5%l
3.75x10° ge/mL.

23 HERIZEHTTR

HERA A P 12 W 2 38 5 I RYR T 1Y G AP
BE, AR BUR AR BOR KB4 Wit 50 s 255
e FR) R D R RORE A W b 1 B £ A
Nbs B Hmi2 W BAR B9 . Nb J1G 1A
NG GREE . RS IR BRAGOCEY, ] A
PR SOREREr . BRI A RSN
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W25 S I T ARIE . 543 UG ARAR
ahia AL R 2= 58, I Nbs 108 RIFAY7R
BRSO T ARSMRR N AR A AR . OE
HL & 45 W 24935 (positron emission computed
tomography, PET) FlHGF A& ALK
214 (single-photon emission computed tomography,
SPECT)™**Iepr l 433 FIE iy T R SR (i
BF. %Ga 5 89Zr) Fl y-&EE AN P"Te &)
PRic Nbs JEA7 L5 s 72~ i G, I di A Nbs
A CAnReE gkl 15 o
Ffss, FERFAMRMmE 25, Rl
TE IR 12 W TN 42, e 9 A YA B
ARSI e 20 R R B A % DDA
IR J 53 A A2 R s D 8 A R, SR
R JFE AT I R AT, 4T HER2 1 Nbs
2Rs15d AT HAGIN 2 HER2 FHYEMI MRS, BR
Iz ok, FREAKKEFZA (epidermal growth
factor receptor, EGFR). Hij 5! fif4¢ 5 B bt 5t
(prostate specific membrane antigen, PSMA),
CD20 I CD385 45ty B A1 3 20 ML LA 119 H A
U REITIISE ;. BRI BN e 2 ey ik
RIGRTC, BRI H M Z AR E T (MMR,
CD206) FEfE /MR i ELVEANM s ik, """ Te
PRICAYHT MMR Nbs A Ji F* SPECT/CT *f /) il
L 8 A0 B 1 T AR s B A A RS
43 ¥ -1 (vasculature cell adhesion molecule-1,
VCAM-1) ] Nbs E# M TArCHaE, e AT
e 10 A A AT AR R A AR, XN BRTES 10 min
J& e AT LR R R A s, HAE TR
TR R AL, IR T A SE PR S R A
LRGP, S T LA 2 U I )
KRS 1L 4% , Bridoux PV AT — AL T
Nb H7REEF] (CADVCAMI-5) HE Jia) I 45 4 M b
Bt 7>5-1 (VCAM-1), #§ RESCA Z4 57| {1k 2]
cAbVCAMI-5Nb |, FH["*FIAIF #E45F5ic,
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Wk PET/CT al MALENEE 1 e KRR B FE /N B
SR RERE L BE e . X FH2F a5, Nbs Bk
JERERIC , JFE R AR R AR R =
A P S AR AR A 37 X A e S T ARG >0
TE4S H W9 (colorectal cancer, CRC) 47
DA R it B2 W 7 1, Nb 4E R 25 FIHR DR I & 28
5 b 22 AL 24K (fecal immunochemical tests,
FITs) FH T A A 2 25 4 A i v 9 1 210 26 1
(hHg) /18 A S B FEBLE RIS i 2, AT 4 B
W05 B i ) R R AT A T LY, X TR
145 g B e A TR R R T S A A B R A
P, A T REMT R, X ARE BT
AR B 1) R AR R B T fR AL, A
YR AR A = AR AR AR S, EA T JCH 43 S
1§, JrESRE TG A, TN BBk A i
i AEDOEE | R TR 5 T LR
AE
24 TRI®IATT
2.4.1 FR[EPRERTT

Nb 7EHP AR A2 RGEGNA . IR RGP
JEYL PR BN . TR S TS M 3 R B
PSR M BRI (3R 2), FEERE T MR
BT HEEHUG T B0, AORPUR-25 18
UM CAR-TPM | Shgh Jiyrik (PDT)™, H
i) JBCS P A% 2R 97 SR T 0 TR AN W & el it
J B E R T B A

Altintas Z= O & T —Fp 2.0 EGFR # [
Y kHik 5 PEG (EGal-PEG) 454 Kk 1
(NANAP), NANAP H %% 3% A £ S 30 il 575
17864, TEV BT SCRITE AL S , S il 7 78
RN R, i EGER FAPEAY 14C R sk 2
FEANMEAYE K Fang G 25265 % (DM1)
5 MHC- T 10 9K Ptk VHHT 454, 3 43 NIR
AR B 1o fid /s BRI far e /N B S VHH7-AF47,
il I LB AE SRS T R BV AR L
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WL S AR E TP A B A R
kb, MR S BOM K, JFIESE T VHHT
XTRERS AR AR MM, ] A20 40 B R AE B,
VHH7-DM1 {557 41 e BH /N5 B, /B
S-S B IR0 T B AL, AT S 0 g
IEEH% . CD7 43 F RN PUIR S HUART A f5 ]
Pek & A WA VE T, Tang ZE2 DL BA M 1LY
Pi-CD7 KPR I mb i i TR, IR
H %K PGO01 F1 PG002, % WST-8 il &
MPEETENE, WE P NTEDNE/R (PGOOT) FiIKZ
JEEJR (PG002) ¥ T BB/ T-ALL 41l R 1 &
RPTIEAE ST, BB, ARG A
BRI S TS R =PAN N iR ST Ry T8

JRRHPERRIC ) A4 K BT AL A B B 3 ) il
SHERZRIGIT R 258 . b o RO PE R
FIETEA TGRS IR R AT PFAL , 2Rs15d 22—
HER-2 5 3VEAKP IR, Pruszynski 2%
2Rs15d K Pr ik 5B 2-(4- 5 6w R
3)-1,4,7,10-PU & Z4 R+ —%E-1,4,7,10- V4 2 R
(p-SCN-Bn-DOTA), I o KGR H-225
FRid (a-**Ac), 774 ’Ac-DOTA-Nb, 3% iR
[ia] 29 K BT AA AT LA Ay 0 4 A 4 v SBOE 2 i )
TR YT

KPR TT 78 246858 (photosensitizer, PS)
A, HTHmJE3I J197 75 (photodynamic
therapy, PDT), 3 Il R b {5 g K B DG 8GR
ANBEFE AL MR R S o 1S e R A B R S A7
PR 23R 7K AT DU T3 1) i SE 4 iE, R fn
i Je XoF S BEOR I oy S R I, At R GR
EGFR 455 1 FHYEFR MR 9T 13 2 SRAHGK
PUIARR) PDT nl K J] 20 i (0 45 B A, 40K bt
1-PS AT v Bt ML 25 A 2 AT b, IF HAE R
W RE % 7 AR SIMF5 S e B 1 A% S I 0 4
242 REREIAT

Nb i 2 Hp RIS a0 i & kIR, R

&: 010-64807509

SHIGYT S MY R AR T H. . SARS-HE
R HE-2 (SARS-CoV-2) M IS8 T —Fh 4
BRUER AT, ELLAAE B bR B AL 46 PE T 5
ANFE PR E 29T & T e g &
ZLEGE (RBD), seqrEiidl RBD 5 A
M Sk KEEHemE 2 (ACE2) WA HAERIF
AR R, Nb EZAKET 3 AnrAsER, |Y
1 "9 CDR1, CDR2, CDR3 JE MRS &
B, Nb AHICH AR M B 7R FERT VR Ry 4l
HORIFL, ACEECRE R B 228, Strokappe
SO TR T #E 1] HIV gp41 Fl gp120 fu iR
IR FR AR OR BT , 350 853 7 SURE 44 VHH
B HCAHIRIT R SORE R S . BBMV & —Fh
Tt 7% 3 AL 0% 7 , Ghannam 25103 3o Ik 7
RJER YIRS E 8 4 BBMV FEFHEY)
Ky, Hep 3 ASmIhHmE T BBMV 7EK
AP AL 1% ELAE A b R IA I REH Al BBMV,
Orlov 21438 i 545 B3 2 (grapevine
fanleaf virus, GFLV) HIAKPLIA Nb23, 7840 H Al
I BE I R AR A A AR TR R IR ISR
2 T X GFLV 58 ZU R S HCHT T -
243 HMEZEAIT

PUAE R Y7 R T A0 TR R ) R T
B, HlFhAEAGH ., JERHH, 33
T 245 TR 25 R A T P R B, X R 1Y
W, iR Sk R P IMEE A .
MK PUIR B TR, RERE 25 5 B0R 4
PR PR, FE PN N E E AN B BEE,
AT B A0 B 5 R R s, I & Bt
BRYAYT 1B 7 2 o G KBTI A 455 B 20 DA 20
iz Bl LA K 4 D 07 DR S5 A () =Xt 240 1 Je%
b7 OO Ak € s ) (N BT P U e €314 21! I B2
FRIFE b 2 240 BORG Bf  e ZR 1B 9 VHHL, BT A
FHRG R IE teah, AekBiiARE AT LA
75 L 41 A s 20 7R 5 UEA4I, 4 VHH R30317
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5 N1k A B (internalin B, Inl B) I c-Met{E
S EE S, BETE U i 2 W R TR AR
YR, HE— 2P R AR A] TR T A
77 2 S0 TR
244 HRIMIEIEABRSTETT

T ZES, W, W1 kS 0w 0™
AL HE NS RN, 9Kk A R
TP FIBE ST, Jinkins 27 ) 408 X o-HR %
IEFER (0-Cbtx) HATRGEMIIA VHHs (C2
M C20), ETREBE 4P o-Chtx MESEME
f. Calderon ZEUV*JF & T —F 41 X 5 P drg 23 1y
I Pk FIURE B R AN KR BOAA, /N B 50

R2 RMARIIKTEIRTT SRR

Table 2 Therapeutic applications of nanobodies

5E T Nbs H6 . H8 Il H9 HA I iy g 7 1 M A
FHHRAITEPE, Nbs M28., M35, M43, M67,
M85 FI M88 AT My i ity WLEEAE FH A il 541 .
Ahmadi 2V 45 T LA T 25 06T P i
M, SEGEPUERIME, GOoRPUR R EA &
AR SN E RV e B, B R R A
R0 T PR ML U Ty, W B g R
anti-HNc 20 KU IARRE 5 X1 B2 15 19 HNc 2 R (1)
= F P58 A W OR3P, —FPBURE 57 NbF12-10
I T A FER P ARE T, R ECA e T
i geiR gt e mity . Hik, KkgOkbriknr
VEh i 8 770 LA SR AL 48 A RLMTR YT ik o

Nanobodies Targets Disease examples References
ALX-0171 RSV F-protein RSV lower respiratory tract infection [76]
T6T16A12 Tetanus neurotoxin (TeNT) Tetanus [77]
Vobarilizumab IL-6R Rheumatoid arthritis [78]
M6495 ADAMTS-5 Osteoarthritis [79]
BI 655088 CX3CRI1 Chronic renal disease [80]
LCAR-B38M BCMA Multiple myeloma [81]
EGFR-targeted nanobody EGFR Squamous cell carcinoma of head and neck [82]
PDL1-VHHs PDL1 Cancer therapy [83]
Everestmab GLP-1/GLP-1R Diabetes mellitus type 2 (T2DM) [84]

3 HURGURTE R A R o B B

AR 5B TE R R, HER
IR B AG U 4 8 A TE B0 12 W 9% TR #5
PIVEHT, Nb O REN Sh A RS i — )
REF R REECT B, S0 8 o i 5 0 A HAE 4R
MINEERL, AT P AR Z 058 3R RS Sl
3.1 VHH 5&8%FmE

AR R FEARHZ — 20T 2 AR
R ATEHAE M, BN His FRa8elsk st
11 (green fluorescent protein, GFP)*!, HJ LS
HE B FRATT T AR 1 5T TR A AR A A N R E 7
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MTRERY, @G 2 AT VE R A 4+ ik
TR IZ WA YT SR 1 28 110 58 ] 2R 16 45
B KM F4 BB A VHH 32 8RS % 1T
WA R (R AIE pH [T MRS 2 4
Fy, SEBLT 7R B a0 T U RE AR R DI AE L Virdi
ST g% 1 —Ff ) VHH 5 IgA 19 Fe A BRmld
M mVHH-IgA 1) 0 Rk, 280 VR T ek
5 55— 45 S5 I A e 2 o i ARk DT 325 81 £ B
MIRIT I B Y, TR AR 7=, 2 I 19 T 4
FF¥6 N V5 AH 8399 F4-ETEC,
3.2 VHH 5&84% FiEM&ERR
SR IN g A RNA T H, BREEEEA
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FK E AR A 5y F W A T AR 1 D B
WG R, AT LARE S 1 78 i 3 2500 5 PR
il o e 2 DR R 35 g Jmp B R 0 5 R SR R B
REMIER . R T SCIB RN B 1 (protein of
interesting, POI) WJINEEHE I FIEE A%, #E W
H IR A A R B B —Fh oG, —Fh Nb
M TRY 2 11 o i P 5 B S B PO BB e i %
AR, AR Nb AW & & Rk
RIRE AR AR R L GBI BE AR 1 7 =R A
f) POL,
TE A K F MR 94 K o AR i B g

Daniel 553 & X J5 91 42 3 & & W/ 36 R AK

(anaphase-promoting complex/cyclosome, APC/C)
—ANIESE ANAPCA IWESE, IF4ha e KR Ik

TARPUARE B AR B, Q3 T — Ry
HMERBESEAMKM T (auxin-inducible degron,
AID)-ZHK BT, AT LR ) 5 A [R] S0 200 L 25 44
() GFP AR H R R, ER] T mAID-2)
KPR AT X N TR GFP bR %5 8 55141 Fn 33
P RIS, MAMETE I T mAID-GRBUATE
Byt rp PR, DN AR K R R
G 10 T HE s R R A 4y B8

VHH 7£ L GFP 2 HFR R f#H R (degrade
green fluorescent protein, deGradFP) 175 %
TN A, Baudisch S 7EAE Yo FH—Fh
FESFEPU-GFP KBTI & (02 8 kAT
B ) R 38 2 S IR B AN K BRI Bl Ay 2 1 o
JE ] AL AT LU TR, X & deGradFP R 48
5 — Ul B 1 1 R
3.3 VHH SHBIERB &N

AR E PR POI 45 M fig i — BRI
PR, Nb B B8 1Y A S BRAE 1 2540 B
EM), BRI EEM OIS G E R, [F A
PHMB SR REZEAREY, 9Kkt
KA A A B BB K  (megabodies) 78 4l Bl BUkL

&: 010-64807509

FRURH B (single-particle cryo-EM) i &
B2 F 77 T R T HAL#, Uchanski %Pl
T G AT A I 2 3 o Y S 4R B 1 i B A
A RS AR S B A B B AR T R T BB
biik, X—i5A B F iR cryo-EM 215
B RIURL IS /N FIAE 7K - 25 50 5 TH B PG Se B (1]
B, RESARTS HAT R 0 HEE T Y eryo-EM 15141,
M RE T AR A5 R i 1 52 ™ F 1) 0 S B ) B
H T /NI TGV A TR ff 1) SBOREHE S 4 5 2R 1
M =Y A I ERE AR (A
PINREE 1) B9 o BER G5 o0 b, B RIpL IR,
ARA T 1 3k — 25 A i R 18 VR W A 22 U AT
G I R

4 NERRE

ARG AALBETE BE Al A W) WF 5 F S S 7 45
SRR SR, WBIHT 29K AR S AT LS B
20 0 % 1 A S T R 0 25 S N ) 48 L 2 A A
AL, A PLIR S R TIRY A, T E.
REAS LA N B8 25 5% B AGIN | 195 e AG N
Je A6 52 45 J T e B BT R B ISV A o

BE TR A, Nb 08 i e P ke
CIAE 2 AU R B I e AR 1k el
A A I 2 I R R A BT, gk ik
P TR 2 I K R AFAE R TR Ak
B A — Z 5 [ R e A2 R R 25 P i ),
RESL ZRAe 452y 735 Nb LAY RO
FEATI AT LS B i 1Y) 24 A A A 7 0D 22 5
K5 BEAN, Nb BRI FERRHIE A Sk 14 2
. TR AAMIERIRIE I, A4 e
SIS T YA S5 RO VHH ST,
Ji LR AT RE-2x 78 sh Wi By ¥ 5 T B0 T <3
SR—FhEERE AU A WG MUK TA, JF
S RE I i P e R IR o A O s B s K
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