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e, AR AR E fe BAT IR K PDOT21 T4 % & 6 Al o ik, 5 & 9 R PPk i A & N sl 5
EAT AL E W R A R AT S B % PCR & 3% A8 M 8t Ik o vk & 9, PDO721-pET-22b(+) & 40 /i
¥ & PD0721 £4 K M AF# BL21 # & s %, PDO721 E48% &G RSN R A & A 6 125 F 7k
FEA 0.6 pmol/L, R EZEH 15 C, RAEFHFEE A 12 h, RERAKRKE ODg 94 0.6, Zit
Ni?* A2 F An BAT G, B ok 09 0K E 2 150 mmol/L, 7T VA% 2| 46 42 % 69 PD0721 £T4% & , SDS-
PAGE % 7k fo Western Blotting 25 R &, £ K G R =M F R4 4 31 000, 5 2 #%
M yFRE—, BARGNBUNFELERT A —5, HFHRFIHAET R EGFRvIL 4tk
PD0721 £4%& G 9 hshRAB R B R BT A KB F4F, JFRBE T 4L E4 PDOT21 & &
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Abstract: This work aimed to construct the Escherichia coli expression system, obtain the optimum
expression conditions and establish a robust purification method of single-chain antibody PD0721
against epidermal growth factor receptor variant type I (EGFRv Il ). The recombinant plasmid
PD0721-pET-22 (+) was constructed and transformed into Escherichia coli BL 21.The optimum
concentration of isopropyl-8-D-thiogalactoside (IPTG), induction temperature,induction time and cell
concentration (ODgy) of the PD0721 expression were investigated by SDS-PAGE method. Ni*'
affinity chromatography was employed to purify PD0721 protein. Western Blotting and N-terminal
sequencing were used to identify PD0721 protein. Colony PCR and agarose gel electrophoresis
confirmed the successful construction of PD0721-pET-22b (+) recombinant plasmid and PD0721
recombinant Escherichia coli BL 21. The optimum IPTG concentration, temperature, induction time
and ODgy, of PD0721 expression were 0.6 pwmol/L, 15 C, 12 h and 0.6. PD0721 protein of high
purity could be obtained when the concentration of imidazole was 150 mmol/L during the Ni*
affinity purification. SDS-PAGE and Western Blotting results showed that the molecular weight of
the recombinant target protein was about 31 000, consistent with the theoretical molecular weight.
N-terminal sequencing of the protein was also consistent with the theoretical sequence of PD0721. In
summary, the in witro prokaryotic expression system of anti-EGFRv Il antibody PD0721 was
successfully constructed. The optimum expression conditions were obtained, and a feasible method
for purifying PD0721 protein was established.

Keywords: E. coli expression system, EGFRv Il , optimization of expression conditions, affinity

chromatography, western blotting
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R 25 W) HOARER 23 D o A DR A ZH i S0 3 3o B e
EHOR NG 5 PCR HOR (1533 1 — BRI 8 1)
Pt EGFRVIIL S84k PDO721, 3d i Ak iz ik 1e
JEAZ v ) 238 25, R i A BT AR AR 10 2 A 1 T R

FAHE
[l
L1 RES5EK

KW FF B BL21 B #k \pET-22b (+) JFi K Top10
KIGAFH ¥ A TaKaRa 4= ¥ AR FRA W
1.2 SEISKFH

LB WA R FR 5L BN VIAR S 9 SR Ak 2L
R IR IR . 5 TR W R-250 . BCA & 11 i
I 2 R ) & ECL Plus 80 & G . Rt
His—tag Z 41 £ Pi % 1gG (H+L) HRP & IfiL i (13t
T B0 T b 5t R S E R AT FRZA R 5 Xho 1T Hl Neo 1
fig iR 7 & T TaKaRa A= W13 ARG PR 7 ; SDS—
PAGE #E e il % i57) & . PCR R ik & . W T
BBI A Bh 2= A R Al Bk DNA fli42 3450 £ .
T L a R EYWE AR A RA R PCR 519 . &
& TaKaRa A= W) H ARA FR 28 7] 45 8 ; HisTrap™ HP 2%
MZHTHE T GE A,
1.3 PD0721 F5IRIE R AR PR SE R ik 4 E

R B T 181 ) 2% 05 04 Al - P 2R A7 4k 32
FEOUAL IS B PDO721 J7 91 4 ] Xho 1 Fll Neo 1 3T
YIBURL pET-22b (+), i/ T4 DNA & #2241
PDO721 J¥51 5 pET-22b (+) FUkL Fr BEdE A7 4 4% 1
N 4 Bk DNA L F AR B Top10 KB AT B 1 1k B
PRIESE, He W TR DNA 42 B ) 2 3l 42 J50k:
DNA, JF#ALBIRKIHAT R BL21 h, 80 T 100
pe/ml 2R PG ARY LB AR 3756 37 CHE iR 5
7212 h, PRHCPHM: s, Wit PCR 51917 B V%
PCR #17%0E 51t W&k 1.

1 319
Table 1 Primer

1 M5 HE

518 4 F5
REIE7)
TSI

1.4 EZPD0721 EHHRIE
PRICBH P 5 B, 2 2 1% 100 pg/ml 247K P AR

) LB AR E: F2 5 7 37 °C . 180 r/min RiFRd 7, LA

1:100 /1 2] 100 pg/mL & F 5 Z 8 LB AR

S1HF 5 (5" -3")
CATATGAAATACCTGCTGCCGACCGCTG
CTCGAGTTTAATTTCAACTTTGGTGCCA

FRIELP YRR IR £ 37 °C 180 t/min, £ ODgy N
0.6 ZEA I A 0.6 wmol/L AY%E S5 PTG, (K IR 1%
SHFE 12 h KRB A (15 °C), KR & O W EH
PRI W B Vs W, 5] SDS-PAGE Ha ik K6 I ¢

BTEN
1.5 M XE#FE BL21 RiZEZ4H PD0721 EA/
&4

1.5.1 #FA IPTG & B *F £ 48 PDO721 % @ & K
AT A BL21 bRk e #ea DL 1:100 ELBPR B2 &
T ALY E A B AR R S 100 pe/mL E R P ARG LB
B 3eh £ 4% 37 °C 180 r/min, £ 2 ODgy M 0.6
LA FERR A I R IPTG, fff FL2Hk B 4y
54 0.1.0.2.0.4.0.6.0.8.1.0 wmol/L, { i (15 °C)
PRI 12 h, AR & 3RO U8 AR, PBS I Tk
PR, 75 BB TR AR T I B W . 1 ] BCA &5
Jo o et e ) 6 B 1 U T R B PR AR
JoT 5t e B — S AE LR L 10 g/dL SDS-PAGE
FL UK HEAT AU

1.5.2 B E st &4 PDO721 % & /£ K 4F & BL21
P RIA G Hem LU 1:100 F Bl B 2L A
AP E 50 mL & 100 pg/mL 2% PH AR LB 85 57 5
W, PREE 37 °C 180 r/min, 7 %2 ODgy N 0.6 471,
TEREHE R IA 0.6 pmol/L # IPTG, 43518 T 5.,
8.10.15.22 .33 CHHE, 180 r/min 5 345 3% L IKIR
o TS O WS TR AR, PBS Y VR R, 68 7 0 A R 44 O
WCAE B W (R BCA B8 P T ot vk 32 ) 6 I
1 o o VR R DR AR AR B T R — B A
T, 10 g/dL SDS-PAGE HL 3K ZEA7 40

153 # Fama£4 PDO721 EOEXMAHE
BI21 &k 69 % DL 1:100 ks B 2% 1L
WA M EH 100 pg/mL 2 VEME LB 5 5% 3
W, PREE 37 °C 180 r/min, £ ODgo K 0.6 ZE47 B, 7E
BEHEEHIA 0.6 wmol/L i IPTG , /3 HIMK IR 7 S 5
77 30.24 18 12,6 h(15 °C), il g2 £ .0 W2 1
A, PBS T PE P U, 75 B AR TR R DR IS s,
FH BCA & 11 J5i o 42t v 32 38 71) 8 00 2 8 7 0 o i vk
JEEORRR B 1T A v — B AE T L 10 g/dL
SDS-PAGE HL 7K #4745

154 WEHRREAEMPDOT2 EOLRXKMAAE
BL21 ¥ &k 69 %em DL 1:100 L FRE B &6 1L
B R E 50 mL & 100 peg/mL &% P LB
Regp s 45 37 °C 180 r/min, 7 & 0Dy 4351 K
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0.2.0.4.0.6.0.8.1.0 Z£ 47 B, FEFETR S H A 0.6
wmol/L 1 IPTG , K 15 T 45557 12 h(15 C)  fRIE &
BB O TR AR PBS TH WE PRI 8 75 B ATl
B2 LS M0 BCA B 11 o2 o dk ik o 3 7] 5 DU 2
FI BT B, R A 1 J5 o VR — B L
T, f# ] 10 g/dL SDS-PAGE HiJk #EAT 4
1.6 =4 PD0721 EAM MK

R 1.5 hEAFE AR, HiTEH
PDO721 FHHMIFEFRIL RIR & O R,
PBS {5 ¥E B U, il A 100 mmol/L. PMSF Fl Buffer A,
FH v 389 ST AT GT 448 TR A T I A AU v k0 WA £
EVEW, T 0.45 wm BENR  fH AR R AAE XS H 0 E
BT AT R FUZ BT, (8 Kk (5.10,20,50,100
150,200,500 mmol/L)#F 47 ¥ /BE , Wi 5 Pk i vég . il A
10 g/dL. SDS-PAGE Hi yk #E £ 546
1.7 =4 PD0721 & HH Western Blotting % E

alifb J5 T 41 PDO721 44 SDS-PAGE %Ik
HLUK S, B85 % 2 PVDF JIE | | 2234 50 mg/mL BSA
B B R, — P 1:1 000 L8 50
mg/ml BSA F P& B ) bt His bR 2 B 41,4 C
8 2 h, TBST VEIE 5 ¥ —Hi h#& 1:5 000 L i
FH TBST #i FEH)E 414 1eG (H+L) HRP,4 CHFE 2
h, TBST ¥ 5 K, ECL (0 Mr &b 3
1.8 =4 PD0721 EHHI N il

afifb )5 i E 2 PDO721 45 114 SDS-PAGE %
LK G, i # 2 PVDF B | 57 F 20544 15 min,
58T T BIAH 6 2 BIA Ty,

LR

2.1 PD0721 F5IHE R I KPR R THIE TN E
PDO721 MR IF AT .
CAGGTGCAGCTGCAGGAAAGCGGCGGCGGCC

TGGTGAAACCGGGCGGCAGCCTGAAACTGAGCTG

CGCGGCGAGCGGCTTTACCTTTAGCAAATTTGGCA

TGAGCTGGGTGCGTCAGACCCCGGATAAACGTCT

GGAATGGGTGGCGACCATTAGCACCGGCGGCTAT

TATACCTATTATCCGGATAGCGTGAAAGGCCGTTT

TACCATTAGCCGTGATAACGCGAAAAACACCCTG

TATCTGCAGATGAGCAGCCTGAAAAGCGAAGATA

CCGCGATGTATTATTGCGCGCGTGGCTATAGCAGC

ACCAAAGAATGGATGGATTATTGGGGCCAGGGCA

CCATGGTGACCGTGAGCAGCAGCGGCGGCGGCAG

CGGCGGLEGGCGGCAGCGGLGGCGGCGGCAGCGA
TATTCAGATGACCCAGAGCCCGAGCAGCCTGAGC
GCGAGCGTGGGCGATCGTGTGACCATTACCTGCC
AGGCGAGCACCGATATTGATGATGATATGAACTG
GTATCAGCAGAAACCGGGCAAAACCCCGAAACTG
CTGATTTATGAAGGCAACAGCTTTATTCCGGGCGT
GCCGAGCCGTTTTAGCGGCAGCGGCAGCGGCACC
GATTTTATTTTTACCATTAGCAGCCTGCAGCCGGA
AGATATTGCGACCTATTATTGCCAGCAGCTGCAGA
GCTTTAACGTGCCGCTGACCTTTGGCGGCGGCACC
AAAGTGGAAATTAAA

LR Py 5 AR K o AT B A 1 014 i - 1
fr et

BENLPEIR O B v , 7 PCR HEATBUIR M LUK
PRI 9 A>T P AT R B L se BT 7%, 45 R LA 1,

bp M 12 3 4 5 6 7 8 9

2 000

1000
750
500
250
100

M T AR X 43 I ik 5 1~9 . B BRI B ke
E1 E%PCR
Fig. 1 Colony PCR

22 EAPDO721 EAWRIE

PH P 7 [ B AR 7E 0.6 wmol/L 1915 557 IPTG 4%
R AGRE SRR 12 h RIXE AT (15 C), Kk
B0 WS TR T B A, B L W E AT SDS-PAGE HL
TRAGI, ZE LA 2, A S IPTG A9 k£ 3%
AT F RN 31 000 Z2 45 A EE A H B 8 AR
MEA MAESFH G T EEIEASREIEN
R
23 MHEAPDI2I EEHREEH
231 IPTG & E &4 PDO721 & & E X MA B
BL21 ' &k #h%ra  TFH M ODgy 58] 0.6 2247,
A3 AN [ BE 175 5 77) TIPTG(0.1.,0.2.,.0.4,0.6
0.8.1.0 wmol/L) ,fKiE 15 CiE FH 5% 12 h, HAH B
AR TR AR I B 3 W, 1 R BCA R 11 0 o vk 3K
FR) 0 7 R T R R S, 54T SDS-PAGE HL Uk
K, 45 5 WP 3,7 ODgoy 4 0.6 15 SR 12 h |
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IR 15 CHEBL T, MBS ELE 0.1~
0.6 pmol/L 7 FBl N B, PDO721 £ 11 1Y #6 1k B Bl %5 15
SRR BB TS s 2595 S R TR 0.6~1.0
wmol/L i Bl N B, PDO721 2 1 ) 2 3k 2 bl & 5 5
F e B A BE I m REAG; SiE SR 0.6 pumol/L
BF,PD0O721 2 I Rk it ek,

M 1 2

98 000

66 000
45 000

31000

20 000
M B T AR X 53 T B 5 1350 2. 5 5 5 .
2 IPTG %S X B H BL21 RiAEH PDO721 EA
Fig. 2 IPTG induced E. coli BL21 express recombinant
PD0721 protein
M 1 2 3 4 5 6

98 000
66 000

45 000
31000

20 000
17 000

M bR E TR A XS 4 F it 51:0.1 wmol/L;2:0.2 pmol/L;
3.:0.4 pmol/L;4:0.6 pmol/L.;5:0.8 wmol/L.;6:1.0 wmol/L,
3 AERE IPTG X E 4 PD0721 & B k% % I #
SDS-PAGE
Fig. 3 SDS-PAGE analysis of the expression of recom—
binant PD0721 in different inducer IPTG concen—
tration
232 BAXETHPDOT2I RO ALXGHw FFH
& ODgy iK% 0.6 ZE47 , AWK 0.6 wmol/L )15
TR IPTG Ja, J0 504 T8 WO T A Rl (5.8
10,15,22 .33 C) 5535 12 h #8755 B B A F Il 8
W I BCA E 5 o e i R A s A
JoT 5T iV B S, AT SDS-PAGE HL Uk R T, 25 SR I
Kl 4, 1E ODgp 4 0.6 150 H] 2 12 h %55 IPTG
WZE R 0.6 pmol/L WYTE LT, i IETE 15 C
LI, PDO721 # H 4 2 34 18 B 4 175 5 R 2 19 3
PTG 0 5 24175 S B A 15 CR, PD0721 Y
3K T A 175 5 R B A 1S I IG5 415 SR

15 CHf,PD0721 FEH W £k K,

S
M R HEHT AR A X 4> F i 5 1.5 °C;2:8 °C33:10 °C34:15 C;
5:22 °C;6:33 C.

B4 FEFSEENEA PDOT21 & QR %2 SDS—

PAGE
Fig. 4 SDS-PAGE analysis of the expression of recom-—
binant PD0721 at different induced temperature
233 FFu A EA PDOT21 HAEKMATE
BL21 ¥ &k 9% vh  FF IR ODgy 5 5] 0.6 247,
IR EE R 0.6 wmol/L 135 5 IPTG J&, 43 5%
(15 °C)iE S 8598 30,24 .18 .12.6 h, #75 BE I
PRIF U B3 W, 1 BCA £ F 5 o i vk i i 6 &
I B 7 5 i vk B S, 61T SDS-PAGE HEL ik K
W 452K WK 5, 1E ODgo M 0.6 5 15 C|
SR E R 0.6 wmol/L BUTE M T, 2415 S AF 0] K
T 12 h B ,PD0721 4 [ A9 2 3K 4 Bl 45 15 3 B[] 1)
WD TR 245 S 85 [ /N T 12 h B, PD0O721 2 1
() 2238 5 A T REAR ; 2415 iR 12 h B, PDO721
BRI ERK,
M 1 2 3 4 5

98 000
66 000

45 000

31 000

20 000
17 000

M: BRHEHTHAR XS 43 F B 1:30 h;2:24 h;3:18 h;4:12 h;
5:6 h,

BS5 AEFSEEFEA PDO721 EAHFKiEFMA SDS-

PAGE
Fig. 5 SDS-PAGE analysis of the expression of recomb—
inant PD0721 under different induction times

234 WK JEE4 PDOT21 K G EXMAH
BL21 ¥ R £ 6% vm 1 B ODgy 73 51 355 0.2,
0.4.0.6.0.8.1.0 Zi47, MAWEEH 0.6 pwmol/L )%
S5 IPTG J& AR (15 C) % T 55 9% 12 h, 75 B e
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B AT I8 BT WL 8 BCA 2R (5 B 4 vk 3 a5
B B B R B I, 51T SDS-PAGE HL jk K
&5 ULE 6, fEE SR 12 h iF IR E R
15 °C 5 F A E R 0.6 wmol/L B TE LT, 24 ODgyo
/NF 0.6 B, PDO721 25 1Y 2% 15 5 Bl & R AR Mk 3 1Y)
IR 3 24 ODgo KT 0.6 B, PD0721 2 (1%
KA TR 4 T ODgw 294 0.6 1, PD0721 &
MRk ER K,
M 1 2 3 4 5

98 000
66 000

45 000

31 000

20 000
17 000

M . bR HE BT AR X 43 F B dE 51:0.2;2:0.453:0.654:0.8;5: 1.0,
Bl 6 AREMEKENELHPDIT21 & HFRIEZNE SDS-
PAGE
Fig. 6 SDS-PAGE analysis of the expression of recom-—
binant PD0721 with different bacterium densities

24 EHPDO21 EEHIL4L

H W& A AR m#EW T 6 a4l A MmbrZs, 1l LA
fifi F N2 pEAT 44k, 76 15 °CH1 0.6 wmol/L 75 5
IPTG 4600 AT 8 FI 3Rk . WA I 240 14
BRI DAL YRS EAT Ni2HEE FUZ T, %8
e By KRk (5.10,20.,50,100,150,200,500 mmol/L)
FITR IR SR A A alifb 8 85 SR WK 7, &
i Ni*H R FZ T, S BRIE AV B 150 mmol/L
B, B A5 15 21 4l B 3w i PDO721 8 H .

M 1 2 3

98 000
66 000
45 000

31 000

20 000

M ARG AR XS 3 0T 5 1355 1005235 5 05 5 3 44k )R
7 ik FEEH PD0721 & HH SDS-PAGE & #7
Fig. 7 SDS -PAGE analysis of recombinant PD0721

protein after purification
2.5 =21 PD0721 & H#H Western Blotting &
4k J5 B FE i 2848 Western Blotting HLUK 5, 45

RULE 8, 7 31 000 BT W2 5 v] WA 5 4571, A
Yo i 54 PDO721 & EEAH R, K E
24 PDO721 % HE KB FT B BL21 I3k,

98 000

75000
63 000

48 000
35000

25 000

17 000

M. B HE B A AR N 4> 7 BidE 1. R4l 4k i T 40 PDO721 B H
2. 4ifb)m W E A PDO721 HH .,
B8 #ii/FEH PD0721 & B Western Blotting %
Fig. 8 Western Blotting analysis of purified recombinant
PD0721 protein

2.6 EZH PD0721 8K N imlF

A Edman B 35 8 240 PDO721 & H N ¥
4 2 BE R MR UK A, B oo 80 WA € 3% 0 BT L PR
G, SR 9-10, FE& Y N @551 Met—Gln—
Val-Gln-Leu (5 MQVQL) 5 E4] PD0721 & H 1)
J7 91 —%4, 45 & Western Blotting [ 52 55 25 5, & W
alifb i s E 2 PDO721 &,

RS

JFAZ 223k i B R T H R A R I BT
E, HIFAA Bk A B 5 B 1 AR, LA
Gy T WAL R A , T LR FH R A7 5 8 3 s R I TPTG
Vi O B R T B I SR RIS 5 i TR Ry A b A
ST % S Doip ek il oY DG

3 3o W 2 b T2 IO A K AT R AR R TR
R TR %, RGBS FNKE N 0.6 wmol/L 1,
PDO721 # 1 FRik i 5 K 5 5 7 IPTG (9 7E 2
PTG LB RN T, (A0 G A RN AR 1 R
M5 T v B ek v e A B A A AR R P B A
G AL TR S BT HERR AR, & B, S
RIS CHf, HMERFRMELERZLZ B TIR
JEE IR, FAPR o 26 1A 00, HL o 5 ) R A
YEFISE L3255, A Bh T8 BUAE 5 A9 35 M 25 18] 45
P 5 I SR g R o AY AR AR P T A A AR AR R
O 3% P A BT A AER T AT Tk AR R Y R
10 R B A v R B R B T A R R
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Fig. 9 N-terminatio amino acid sequencing map of recombinant PD0721 protein
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