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Expression, Purification and Activity Analysis of Anti-

human Transferrin Receptor ScFv
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Abstract Human transferrin receptor( TIR) was isolated from homogenates of placental tissues by affinity chromatography on
transferrin-Sepharose, and then used 1o screen human scFv against # from a fully-synthesized phage scFv library. After verifying
the specificity, gene fragment of one of the selected scFv was inserted into the plasmid pET22b{ + } and transformed into E . coli
BI21(DE3) . Expression of scFv in transformant was induced with 0.5mmol/L. IPTG. ELISA assay on HeLa cells showed that
scFv protein could recognize and bind to TfR on the surfuce of Hela cells. The scFv was purified by one-step affinity
chromatography with Ni* -NTA agarose, and injected into Kunming mouge via tail veins. This scFv was detected in brain tissues
Lhlater by capillary depletion method, which indicates that scFv protein can permeate through the blood brain barrier by

mediation of the TfR receptor. Qur works lay the foundation for the treatment of tumors and central nervous system diseases.

Key words  transferrin receptor, scFv, expression, purification, blood brain barrier

oo 5o B R R Lk SRR M R A BB R A, PR IR X MRS A A iE %R A, TE KRK
it TEERTHWR A, R, 7E R T 9 0 E M N ERTHABHREEDZEROHIE 0X26 152
B EAERENZEN KNG, RNT BEFREF BINFHEAR" . BW.EEHTAHN

Received: January 18, 2005; Accepted: February 17. 2006.

This work was supported by the grants from the National Natural Science Foundation of China(No.30300102) and the Natural Science Foundation of Beijing
{ No.5042022) .

* Corresponding author. Tel: 86-10-66948832; E-mail: amms832@ 126.com

EREHRREELME (N, 30300102} 03 K ih A ARE K S0 H (No.5042022) .

© FERERMEMIARAATIESHES http://journals. in



HABE MHE$FoTHeEtEd & B EENE

489

FEiiERIERL . M A S A RIBHERARLY
BmEMK . MATFAETFE ARSI, ATHKR
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DS EOTE AN TR DR EOFERE,

1 #HHE5FE

1.1 ¥

1.1.1 B KB B DHSo BL21(DE3) &
B pET22b( + YA F R

1.1.2 SHEEFMIY: Hela B A A LR F R
EHARS 30 WAEFEERFRERY
ol

1.1.3 &Af:Taq Plus | RE58EMA L@ ETAEY
T/ A ;T4 DNA 48 Sal 1 . Not | 9 B NEB &
7l ; Ni-NTA agarose .ECL plus Western Blotting Detection
Reagents .2-D Quant Kit, Anti-E Taq B 7% Bk 2R
B4 FEHHEBEE Amersham 2> 8 ; ¥ 5 E-HRP Iy
B WA #1405 s DNA marker [ \DNA 18 3 & fk /18]
Bk & R OB R R PO N & A K e R
HMRAT DNA 50 & B R T 5E dy B i R 58 i
HARAARERTT-

1.2 A&

1.2.1 HAKBEENRG - ARETHRIEEEAR
UK EAS RN EOR T NEER
10" 1 2 & 1A R G (A o0 6 T P TR S A T
BERFYEREMABEEOIES . UAET L PR
PR F R )54, FEYE B2 50 R M O IR B R AT 4R Y
TR R, U ERER. LI mA Sa
I s, FH3 T MA Not T 75 B E.tag #7255 .

1 PCRYBFANSIHMERFT
Table ! Primer sequences used for the PCR amplification

Primer name  Primer sequence

Forward 5'-ACGC GTCGAC TAATG GCC AGC TAC CAA CTG-3
5°-TT GUGGCCCGC ACG CGG TTC CAG AGG ATC
AGG ATA CGG CAC CGG CGC ACC AAGCTT GET
CCA CAC GGT CAC CAG-3

Reverse

1.2.2 HHRBEHOWERTEABHITEPO XL H
Sal | B Not | WE§Y] PCR 741 #1 pET22b( + )£ {% .
ALk Al | 1) U 3 (A S B M2k M fE A9 81K, T4 DNA
EEM e CERIR. EBEFUHELABTE
DHSe.37°CHE 2% 16h /5 kIR R IT BB & F
FHAEF. MFEwRS . EEHAREELRBITE

BL21(DE3) , 37 CHHFid k. SkRREREFEMN T &
Amp ) IBEEFEGA KSR REL 29 MEMHE
T S500mL £ Amp M LB i FE P 37CHF
F Ao =0.8 B, A IPTC ZLWEE K 0.5mmol/L,
16 TS 20h, 2O WE W KT SDS-PAGE 4347,
1.2.3 ELISA KR scFv 5 Hela M & 1F
5 ¥ Hela M FEZ] 5 x 10° 4 /mL, L £
Fh 100pL 2 96 AL MBEEFRIR , 37 CHE 3R 24h; FE £ 15
FE, PBS Eik, MA4CHEMEE. AEET
10min; 32 [& & #& , PBS &%, S IL A 100.L B B
# ¢ 10mL PBS, 100p:L 30% H,0,), F 18 30min, U ER
PRt L ERE S 1 B 2 B, PBS IR, i
29 BSA3TCHME 2h; BEHMHE , MARKEN
SHEH,CET 2h; PBS ik, A E. tag 11
£(1:5000 & B ),37°CIRE 1h;PBS %, i) HRP
PRan M E R 1gG HUAR(1:5000 ) 37 CHF Lh;
PBS#E i, JK# OPD B @, f§ ;£ B & /5 H Lmol/L
H,S0, &L B E ,ME Ay

1.2.4 FEUYWHAL ENBAEST SOmL
PBS #1, B T ok £ & F B . 12000 v/min & L
30min, B I 38 3¢ A0 A £8 % B 24 SOmmol/L 7 BK M
FH Ni-NTA agarose ¥ fIH #EfT4ti{k . difb M4k RE
BEEBREBEMES A 2-D Quant Kn M EE LA .
1.2.5 HEMRAEMEMPIE U 2.0 ik E
Hig PRSI &, B aE 5 A MR 8Bk i 4 /D RL.
lhim BEkEA I B KEHNHKELE
B (35mg/kg /NRL) L RRBY . A5 FE A Bk BH B, 3
K ET I, WAL B E A KBS R PBS 20mL. BUAK
AL (2ml. PBS/0. 5 WEHBL) , A BB 514 25 513
L—8aHATREXST. KR MARKE R 269% 8
HEE. ROBRSE.4C 54008, B> 15min. JLE
A EMAE, EHE AR R R EE
( PBS, 19 Triton X-100,0.1% SDS) Z ¢ ° . e #
S0uL, A S0pL 2 x EREZE W, FAKE & 15min,
13 000/ min®-L 1min, W EEA FHEOR K. HE
(E 3, ImA/em® PVDF ) 3 5% B9 B RS U 4 34 A
J5 B E tag B93IE(1:1000 #82) 4 - 45, HRP %5
I EPR LG HLIR(1:3000 FE ) A 1, Western
M AMESECLERA, HpSHS 0 .4,
BRSO ECE S, PBS ¥k, B 1oL 7K B2 #9 PBS
BE HBAEESKE . 6000r/min B.0> 10min(4TC)
WERFE, AR DB Ee FH. i AEFE
Forik (2ml PBS/O.5g A MM, HRHEHE
[} g 2 441
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2 #R
2.1 MEEEPIER

BN CRMEERE, N 400 MR TREHEE
ks, D T 36 YRR, L BSAME F
EES AN EIZEKEKXKBEFRNEZEEA RN
B.AGTHRHLE . EGRE8H 5 MFRHERKY
B, 15 RE#HTHFE, B2 MFEANRE
BIPiiE, P HERERFEN DRI —BRPEK
5030 45 R ATIRGE , 37 1 H 0k 5 B8 ) Bt 0 o JE
BEKERE LA |, UEERKK/NL S 750bp,

1 2

bp

Bl EEENT "

Fig.1 Amplification of scFv gene
1:DNA marker;2: PCR product of scFv.

2.2 RBBEANRIL

PR RERAMAREBE pET22b( + ), L KH
FF8 BL21(DE3),IPTG i R R A G MY % SDS-
PAGE 2 #7 &R EBR(H2), 5REANGEAY
SREME,ES TR N33 KD AFE —FXFW,
5HnEREARNDNE—HN. BHEB/LFL
BEETHBYLES.

1 2 3
kD

94— e |
67— w—

43— -

b <—33.0kD
31— — '

B2 FEARKRAKHH S BL21(DE3) F &KX
Fig.2 Expression of recombinant plasmid in E . coli BL21(DE3)
1:protein marker; 2:pET22b( + )/BL21{DE3) induction with 0.5mmol/L
[PTG;3: recombinant bacteria induction with 0. 5mmol/L IPTG.

2.3 scFv 5 HeLa ARG S A

HHREAFZERE KA T I e &, Btk A
ABK Hela AR B R EN B EHRKELR
EHMEEENE. TRERER, SHAMEX ML, &
EREMEHAEST LS Hela IS &, A X HLE
BB (LA 3),

09
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1 2

3 Hela WM HZAL
Fig.3 Identification of binding of scFv to TAR by ELISA

1: positive resulls; 2:negative control.

2.4 mEEPAL

REWHEF LSRRG RESG LG, 3
aifl =M FT SDS-PACE ¥ , & R ER(B 4), &
3B KDAF-FRBANEAZRY . S LRk
Ja , MBEBKREN 0.35ug/pL,

1 2

kD
94—

67— ——

HB—

— —

20—

B4 HiikshqL)S # SDS-PAGE
Fig.4 SDS-PAGE analysis of purified scFv

1:protein marker;2: purified scFv protein.

2.5 RANBHNEQHR

VikRBKERAR, WG, ZBROERS5E
HmMEFHEGREOZIRMSESRNEH T, &
BB ERBMARNFE, R E L RRE
AZEHAERAEATRAR (RN H AL
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mbik), MA AEALKBHARMNBRT,. 58 ARSAHEMHEL ERPEMIANRBEE(ES),

Positive control  Capillary Brain

Kidney

Lung

Spleen Liver

Heart

5 FAEREFHEAREFHLA
Fig. 5 Organ uptake of scFv 1h after i.v. injection

3 it

i Ay - 8 el iy E 400 L P R AR L LR B L B R
MEAAREEARSEAR. SHEHAREAL,
i =6 40 1 P B A IR o B W L BR A SFEAL KK
FAWLSS, BRE ¥ B AP ML ARRE S . S, i
EME A AR R A SRR, BT RS
f B o, 398 P T ot A AR R 4. MAFE TR E
TN LAY P-REE AR R ATP fKH  5F
HER BT R MR K EE A E
HREE",

EFUAERE, K2 F 25 Y o] 58 53 i R 5 B
—HEATHEBZR2EEBETMESR, HATAHYAE
HMKREEFIFEFSUT = FE: (1)BALESY
® AESSKEHEER HAREEEHSAY;
QFRAENAB T L ARALFEERE R
N RHHE ZRMFNEE RERREMYKES
HERAE; ) HREALLM BBBY ,

Z A SR T ERA MR B 0N A
MFESHREOZE B RZAOFAWEX
5 R SRR PRI 5 TR 8
W F &N FHONEFEREEY S FEHT AR, &%
FRENMR AREBRANHERRRD” . #
ABEBHEBM AL RE, AHEMBMARES
REMHEZREAZR IR AN EARABRREK
PEEFIBEFERRED T HERERTE, BRT L
EkKRERERE, HERBAEDERE T A
WHRLk. S RERW, YUK LLE o AR
BEFLARNSE R, NP AT T 7 &R
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