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0x26-sckv PCR 794bp
pTIG-Trx/ 0x26-sckv BL21 DE3 Ni-NTA
29 kD GH3
Q78 A 1000-3061 2004 03-0342-06
1.1.2 pTIG-Trx
pET-22b  +
Nde I EcoR 1 Trx
1.1.3 GH3
SD 200g
1.1.4 Tag Plus [
T4 DNA Not I EcoR1 DNA
Marker DL2 000  TaKaRa E. tag
1-5
msckv,s
Anti-E. tag Amersham -
HRP Santa Crutz
0x26-sckv IgG HRP Ni-
NTA agarose QIAGEN Ultrafree-15
Millipore 200bp DNA Ladder
1 1.2
1.2.1 ox26-scFv 18 0x26-
1.1 sciv o 20bp
1.1.1 JM109 BIL21 DE3 PCR

NO1 CAGGTGCAGCTGCAGCAGCCTGGGGCTGCGCTGGTGAGGCCTGGAGCTTCAATGAGGCTG
NO2  CTGGAGCTTCAATGAGGCTGTCCTGCAAGGCTTCTGGCTACTCCTTCACCACCTACTGGA
NO3 CTCCTTCACCACCTACTGGATGAACTGGGTGAAGCAGAGGCCTGGACAAGGCCTTGAGIT

2003-10-17 2004-02-16
No.30300102
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NO4
NOs
NO6
NO7
NO8
NO9
NO10
NO11
NO12
NO13
NO14
NO15
NO16
NO17
NO18

CCTGGACAAGGCCTTGAGTTGATTGGCATGATTCATCCTTCCGATAGTGAAGTTAGGTTA
CCGATAGTGAAGTTAGGTTAAATCAGAAATTCAAGGACAAGGCCACATTGACTGTTGACA
GGCCACATTGACTGTTGACACATCCTCCAGCACAGCCTACATGCAACTCAACAGCCCGAC
ATGCAACTCAACAGCCCGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATTCGGC
ATTACTGTGCAAGATTCGGCCTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCT
CACCACTCTCACAGTCTCCTCCGGTGGAGGCGGTTCAGGTGGAGGTGGCTCTGGCGGTGG
GGAGGTGGCTCTGGCGGTGGAGGCTCAGATATCGTGATCACCCAATCTCCATCCAGTCTG
CCCAATCTCCATCCAGTCTGTCTGCATCCCTTGGCGACACAATTCTCATCACTTGCCATG
AATTCTCATCACTTGCCATGCCAGTCAGAACATTAATGTTTGGTTAAGTTGGTTCCAGCA
TGGTTAAGTTGGTTCCAGCAGAAACCAGGAAATGCTCCTAAACTGTTGATCTATAAGGCT
AACTGTTGATCTATAAGGCTTCCAACTTGCACACAGGCGTCCCATCAAGATTTAGTGGCA
CCCATCAAGATTTAGTGGCAGTGGATCTGGAACAGGTTTCACATTAACCATCAGCAGCCT
ACATTAACCATCAGCAGCCTGCAGCCTGAAGACATTGCCACTTACTACTGTCAACAGGGT
CTTACTACTGTCAACAGGGTCAAAGTTATCCGTGGACGTTCGGTGGAGGCACCAAGCTGG
CGGTGGAGGCACCAAGCTGGAAATCAAACGGGCT

1.2.2  ox26-sckv

1 4 0x26-sckv

P1 5" CGGAATTCTAAATGCAGGTGCAGCTGCAG 3’ 1
P2 5" GTCGGGCTGTTGAGTTGCATG 3’ 6
P3 5" CCGATAGTGAAGTTAGGTTAA 3’

P4 5" CAGACTGGATGGAGATTGGGT 3’ 10
P5 5" CACCACTCTCACAGTCTCCTG 3’ 9
P6 5" TGCCACTAAATCTTGATGGGA 3’ 14
P7 5" TGGTTAAGTTGGTTCCAGCAG 3’ 13

5!

EcoR |

P8 5" ATAAGAATGCGGCCGC TTA GTGATGGTGATGATGGTG ACGCGGTTCCAGAGGATCAGGATACGGCACCGGCGCACC AGCCCGTTT-

GATTTCCAG 3’ v
His. tag

18 3
6 His. tag

2 F1 F2 F3 ¥4
NO6 P1 P2 F1
NO10 P3 P4 F2
NO14 P5 P6 F3

NO13 NO18 P7 P8
F4 0.02mol/L

L 94%C 30s 58°C 30s 72°C 30s 10

30s 68°C 30s 72°C 30s 20

3 Fi_, F5_4 PCR F1

F2 F3 F4 1pL 20 F1 F2

P1 P4

e

NO1
NO5
NO9

50pmol/
94C

2L
F,_, F3 ¥4 P5 P8
94°C 30s

94°C 30s 65°C 30s

F_y
72°C 50s 7
72°C 40s 28

v

E.tag

Not 1 TTA

13 E.tag

4 0x26-sckv
K,
1.2.2- 3
1.2.3  0x26-sckv
pTIG-Trx
T4 DNA 4°C
E . coli ]M109

P1 P8

PCR
EcoR1 Not

37°C

5' T7 promoter primer 3’
T7 terminator primer

1.2.4 o0x26-sckv BL21 DE3

pTIG-Trx/0x26-sckv
BI21 DE3 37C
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Agn=0.5 37°C 30°C 25°C 20C F1 283bp F2 260bp F3 260bp F4 250bp
IPTG Immol/L. 0. 1mmol/L.  0.02 PCR PCR F1. F2
mmol/L SDS-PAGE F., 443bp F3 ¥4
F;_, 410bp PCR Fio, F_,
1.2.5 500mL 0x26-sckv 794bp
1/10 lysis
buffer NaH, PO, 1.8¢ NaCl 5.26¢g 0.2g 30mL
10% 300mL
4000g 4°C 20min 12
000g 4C 60min 2ml Ni-NTA agarose
ImL 10 lysis buffer
15
Wash buffer NaH,PO, 1.8g NaCl 5.26¢g
0.41g 30mL 10% 300mL
Elution buffer NaH, PO, 1.8g NaCl 5.26g
5.1g 30mL 10% 300mL
ImL/ 101 SDS- 1 oxQoeryv
PAGE Fig.1  Amplification of 0x26-scFv full gene
1 ox26-scFv 794bp 2 Fyy 410bp
1.2.6 GH3 3 F,, 430bp M 200bp DNA ladder
GH3
10min 2.2 0x26-scFv
E. tag PCR pTIG-Trx
mscFyys E. tag pTIG-Trx/0x26-scFv  EcoR 1 Not 1
1 500 HRP IeG 1 8
1000 DAB
1.2.7 0x26-sckv
PBS Ultrafree-15
Bradford
ImL/
200¢g SD 2
0x26-scFyv Fig.2 Restrictive digestion analysis of expression vector
mscFvas S00p:g/ 4h 11mmwm;ii$;;zgiwlmmwl
10;m E. tag M DI2000 DNA Marker
1:300 IeG 2 pTIG-Trx/0x26-scFv vector
HRP 3 pTIG-Trx/0x26-scFv vector digested by EcoR |
DAB 2.3 Ox26-scFv BL21 DE3
2
pTIG-Trx/0x26-scFv BI.21
2.1 ox26-scFv DE3 SDS-PAGE ~ 29kD
0x26-sckv PCR

PCR 18 6 4 © hERIE B W 5 A T Bl TREG: /3%0nals. im. ac. en
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2.4
PTG 20°C  0.02mmol/L IPTG 500mL pTIG-
0.02mmol/L. IPTG Trx/0x26-sckv
20°C 24 h Ni-NTA SDS-PAGE
31% 0x26-sckv 29kD
35% 65% kD M 1
kD M 1 2 3 97 — .-
66 — —
$5—
Q7 — | —
66—
| 3] —
43— f—
20—
3] — —
20 — — 14— -
]
5 Ox26-sckv SDS-PAGE
3 BL21 DE3

Fig.5 SDS-PAGE analysis of purified 0x26-scFv protein

M protein marker

Fig.3  Expression of recombinant plasmid in E. coli BL21 DE3
M protein marker
1 purified 0x26-scFv protein
1 recombinant bacteria induction with 0.02mM IPTG 20°C
2 cytoplasm suspension of recombinant bacteria induction with 2.5 GH3
0.02mmol/L IPTG  20°C

3 cytoplasm suspension of BL21 DE3 without induction

29kD —>

GH3 ’
E. tag
4 0x26-sckv E.tag
BI21 DE3 mscFv,s E.tag
Fig.4 Soluble expression of recombinant plasmid in E. coli HRP IsG
BI21 DE3 induction with different conditions 0x26-sckv
M Protein Marker mscFv,

1 cytoplasm suspension of recombinant bacteria induction with
Tmmol/L IPTG 37 0x26-sckv
2 cytoplasm suspension of recombinant bacteria induction with
Immol/L IPTG 20°C
3 cytoplasm suspension of recombinant bacteria induction with 2.6
0.02mmol/L IPTG 20°C 0x26-sckv SD 4h
4 cytoplasm suspension of recombinant bacteria induction with
0. Immol/L IPTG 20°C
5 cytoplasm suspension of recombinant bacteria induction with
0.02mmol/L, IPTG 37°C 0x26-scFy
6 cytoplasm suspension of recombinant bacteria induction with
0.02mmol/L IPTG 25°C
7  cytoplasm suspension of recombinant bacteria induction with
0.02mmol/L IPTG 30°C
8  cytoplasm suspension of BI21 DE3 without induction
© hERZERMEDARIATIKSHESL http://journals. im. ac. cn
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Fig.6  0x26-sckv proteins can bind to transferrin receptors

pTIG-Trx
on the surfaces of GH3 cells
. S IPTG
A negative control first antibody is mscFv,s
B positive result first antibody is Ox26-scFv BL21 DE3 pTIG-TI'X
pET-22b Nde I  EcoR 1
Trx
_S-
. GST MBP
Fig.7 Target function of Ox26-scFv proteins to brain pIIG-Trx pET-22b
A negative control Injection with mscFvys
B positive result Injection with Ox26-sckv
IPTG
3
400 ~ 600 D 0.02mmol/L IPTG 20°C  24h
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Soluble Expression and Target Study to Brain of Anti- TfR ScFv

YAN Bing”™ ZHU Heng-Qi HUANG Pei-Tang
Beijing Institute of Biotechnology — Beijing 100071 China

Abstract  The single-chain antibody gene 0x26-scFv to transferrin receptor TfR was synthesized and amplified by three-step
PCR. After sequencing the gene was cloned into prokaryotic expression vector pTIG-Trx which carried thioredoxin  Trx  gene
and a C-terminal His.tag. The Ox26-scFv proteins achieved 31% yields of total bacteria proteins at 20°C  after 0.02mM IPTG
induction using the strain E. coli BI21 DE3 . The soluble scFv proteins in cytoplasm suspension were about 35% and the in-
clusion bodies were about 65% . The soluble products were purified by immobilized metal chelation affinity chromatography Ni-
NTA  a single band with molecular weight 29 kD appeared on SDS-PAGE gel. Rat GH3 cell immunocytochemistry staining
showed that Ox26-scFv protein could recognize and bind to transferrin receptor. Injected SD rats with Ox26-scFv proteins by tail
veins the antibodies were detected from brain tissues specially on the brain capillaries 4 h later which indicate that Ox26-scFv
proteins have a good target function to brain capillaries and can permeate the blood-brain barrier mediated by the transferrin re-

ceptors.

Key words transferrin receptor TfR  single-chain Fv scFv  blood-brain barrier BBB  soluble expression drug delivery
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