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ABSTRACT: Objective To prepare the modified Zp, v, affibody with amino-terminal HEHEHE
sequence and carboxyl-terminal GGGC sequence by gene recombinant expression, which is the basis for inva-
sive HER2 imaging with affibody. Methods The encoded affibody gene was optimized by codon preference of
E. coli with gene designer software. The N-terminal of affibody was fused with HEHEHE sequence, while the
C-terminal was fused with GGGC sequence. The synthetic gene was confirmed by Hind Il endonuclease restric-
tion and gene sequencing. The human epidermal growth factor receptor-2 ( HER2) affibody gene was sub-
cloned into pET22b ( + ) plasmid and transformed into competent BL21 (DE3) bacteria. The expression of
modified affibody was induced with isopropyl B-D-1-thiogalactopyranoside (IPTG) and identified by SDS-PAGE.
The affibody was purified by nickel affinity binding and imidazole elution. The purified affibody was labeled
with ®Ga and its affinity was determined by saturation analysis with HER2-positive cells MDA-MB-361 .
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Results

The affibody gene containing N-terminal HEHEHE and C-terminal GGGC sequences were confirmed

by Hind Tl endonuclease restriction and gene sequencing. A newly expressed 8 x 107 protein was expressed

from the induced recombinant bacteria identified by SDS-PAGE after sub-cloning HER2 affibody gene into

pET22b ( +) plasmid, transforming recombinant plasmid into competent BL21 (DE3) bacteria and indu-

cing the recombinant bacteria with IPTG. The expressed protein was purified from nickel agarose by 60 mmol/L
imidazole eluting. The affinity Kd value of ®Ga labeled affibody to HER2 positive MDA-MB-361 cells was
1.5 nmol/L. Conclusion The affiibody Z,, y, containing N-terminal HEHEHE and C-terminal GGGC was

successfully prepared by gene optimization, recombinant expression and affinity purification.

Key words: human epidermal growth factor receptor-2; affibody; expression; purification

ANEFREAKKEFZIK 2 (human epidermal
growth factor receptor-2, HER2) )1 & 3 ik 52 e
MM R, T T A0 M A B R AL, 0B 5E R
Vo AN R T HUVE RE S bk g L SRR R
HER2 1 3o 1 3% 35 58 950 00 2 1) 245 ) iy 22 Bk B B0 1996
SRR B, HER2 (4 86 I % 80 15 36 97 B
i e AR B, SRR RN TR A
(7~8) x10°, 4ty Ba a4 77, Hrp HER2
(3% FAK Zyppovo M HER2 W6 M3, &6 T
HER2 4% B 2 W A4 47 o A F 5 38 14 3 o 3
WITHRRKWIT %, R —FE 5 wm" A HEHEHE
P, RIS A CCGC JF I 1Y Zyyppy v, 75 FIK,
LU R TE A B HER2 5 A% A 3 45 )

AT %

FMEERZITESER R MR R AL b it
GGGC @ HE T [/ {7 R AR ic, 2 Kk i i+ HEHEHE
Fe A ME TR AL Aifl . i B =3RS, R ] DNAstar
WA R AT T R 35 i 4 9 HER2 S FA L[]
Wit AT A L, & PCR A9 5754 K HER2 3%
FATER , Hind T0EGY) % E A R R R, 5 PR
oo E & R P4

FEMEELHFRIE % HER2 SEARIERH] Neo 1
M EcoR 1 W B D) )=, 48 A 23 [7) # 75 X g U
pET22b ( +) #iK, b A DHS o 52 25 K #T 14
Hh, AR R T R TR AT R RO e, 4R
ICBOR e b BL21 (DE3) J&sz 25 KRImFF . M PTG
PRIk, 4id SDS-PAGE % 35 A= 4 1 i1 41
T 5 I

ARG K3k HER2 S5 AUA R K #FW £
B, ERHEEZ MW (50 mmol/L Na,HPO,,

282 June, 2013

Acta Acad Med Sin, 2013,35(3) :281 - 285

300 mmol/L NaCl, pH 7.0) ¥k, ®ET4ithZE ik
(20 mmol/L Tris + HCI, 500 mmol/L NaCl, pH 7.9)
HOB R, E AT B0 KBRS W 60 °C
ARFE 10 min, SRIGE L, LIE WL U8Bt i e T
SE M0 52 - A B AT o 28455 mmol/ LK I 11 415
FLZ8 M JE , B 60 mmol/L K I 1Y) 4 £k 2% vh ik
Ve 4tk .

EFEAIRTARIE £ 5t 60 mmol/T. Wk i (1 5
FRSEH PBS i b it . BUENT/E 19 0.5 ml SEFI{A N
AR R 30 mmol/L () DTT, 37 CiAJ2 h, &
AR PBS AT 2 R BR 25348 JE SR AR g DTT,
W3R I 2 FA F MMA-DOTA (10 mmol/L) $i¢ it /i
IRE 120 IR A, @t PR RN 2 h, P20 B S
1) PBS i #r 2 R Bk 2 oK & i 19 MMA-DOTA, 45 id
G

EMENTGa tRiZEMLEE  fRick Rk
A 40 pg FEFIAFT 40 wl BERRER (1.25 mol/L), #RJ5
JIA 0.05 mol/L HCl #k¥EfI 1 ml “Ga, 735 pH |
3.5~4.0 0, 90 C JZ i 15 min J5¥&H, RJ5H CI8
Fealifl, oK QBB Aifb . 5 PRI E F 1d % MDA-
MB-361 4 i #% #8 5 x 10° 4~/ml 4% #0 6 FLAR, A fL
2 ml, %52 RIMAARRFHE (0.0004, 0.0021, 0.0100,
0.054. 0.2600, 1.3100, 6.7000, 33.0000 nmol/L) [1J*Ga
PRICEFIAR, 4 CHUE 2 h 5 VKR 1) PBS Yilk, RS
THAC TS Ly T B0 5 40 M 45 A 0 0 PR a8 it
GraphPad Prism 5 #/F0N 7 Kd {8, BH W7 SC 5 w7 1d %
MDA-MB-361 401308 5 x 10° 4~/ml 470 6 fL¥x, %%
fL2 ml, 552 KA ASO A5 B JR vk B2 /Y A A ic 2% Fl
A, RIG AL 31 nmol/Lig® Ga Frid 2 Mk, 4 C
CE2 b JF UK B PBS PE, THREEH AL H y 1
ASCIN 5 4 B 45 5 A TS PR, B BEL T A A i S R
F1%) BEL DB 250 2%



FAR S AR SR B KR T 520K 2 SR A S 4 KR 5 SRR Al

# R

EREHER &It —fFr a5 n) HER2 JE
Ak, &L T HEHEHE, REEm#n T GGGC,
J¥ %1 5y MAHEHEHEAENKFNKEMRNAY W EIALLPN-
LTNQQKRAFIRSLYDDPSQSANLLAEAKKLNDAQGGGC.,
PR AR, X dmid @ i F ik, izl
TR W E 4 # ik, FEW %0575 R CCATGGC-
CCATGAACACGAGCACGAGGCGGAAAACAAATTCAAC
AAAGAAATGCGCAACGCGTACTGGGAAATTGCCCTGCT
GCCGAACCTGACCAACCAACAGAAACGCGCCTTCATCC
GCTCCCTGTACGACGACCCATCCCAATCTGCAAACCTG
CTGGCGGAAGCGAAGAAACTGAACGATGCACAGGGTG

10 K

GTGGTTGCTAAGAATTC,,
EREmE®RN LAMELAEGHR, R
& PCR & i HER2 SE HUARLE , Hind N E§I153)
29300 bp R Bt (BT 1A), SEPE I3 5A i i 3
FeA R e —5 (K 1B),
BAFRESAMER 1% HER2 MRS 5ape
A pET22b ( +) ki, #{Li&Z4 BL21 (DE3) K
JFF . H PTG 55, SDS-PAGE 434t & 9 8 240 K
FRAERBHI R 2 8 x 10° WA (1B 24),
2ot R BRI A, HER2 554 1R 8 4 3k it 1 31
WHEFR30% , EHARBEATSEEFEMES G
mamel%%%M?%<@2moﬁ—§N%%
BRI, K EHE A AT 30 ~60 mmol/L )
%%mﬁﬁﬁﬁ%%(@zm

3 K

A979 CJ0426
]

K
Hind [l & 0.5 K

B 1 Hind MEEY) (A) FEERWF (B) %5EHE5H ) HER2 2EAIAK
Fig1 The gene identification of a novel HER2 affibody by endonuclease Hind Il digestion (A) and gene sequencing (B)
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A. recombinant expression of HER2 affibody in bacteria E. coli (1:
97.4 x10°, 66.4 x10°,

before IPTG induction; 2. after IPTG induction; 3. protein marker with
43.0x10%, 31.0x10*, 21.0 x10*, and 14.4 x 10* molecules) ; B. purification of HER2 affibody with nickle col-

umn (1 after IPTG induction; 2: centrifuged pellet of the broken bacteria; 3 flow-through of the supernatant from nickel column; 4 centri-

fuged supernatant of broken bacteria after incubation at 60 °C for 10 min; 5

supernatant of the broken bacteria; 6: elution with 60 mmol/L im-

idazole; 7-8: elution with 500 mmol/L imidazole; 9: protein marker) ; C. refined purification of HER2 affibody with nickle column (1 after

IPTG induction; 2; supernatant of the broken bacteria; 3 centrifuged supernatant of broken bacteria after incubation at 60 °C for 10 min; 4.

elution with 10 mmol/L imidazole; 5: elution with 30 mmol/L imidazole ;

B2 —FhEi gt HER2 SERIARY 20 ik Falif

6. protein marker; 7: elution with 60 mmol/L imidazole )

Fig 2 The recombinant expression and purification of a novel HER2 affibody
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1 mmol/L DTT for 10 min; 2; reduced affibody concentrated by
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Fig3 Pretreatment of HER2 affibody
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A. radio-HPLC analysis of purified ®Ga-labeled affibody with C18
column; B. activity determination of ®Ga-labeled HER2 affibody;
C. the blocking effect of unlabeled affibody to binding of labeled affi-
body to HER2-positive cells
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Figd %Ca labeling and activity determination of HER2 affibody
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