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Construction of the Tetramerizing Single Chain Fv Antibody Gene Specific for
Human Prostate Specific Antigen and Its Expression in HeLa Cells

wU Guo—jun’ , WANG Dong] , YU Lei' , WANG He' , HAO Xiao-ke’ , YUAN Jian-lin'( 1. Department of Urolo-
gy, Xying Hospital , the Fourth Military Medical University, Xi'an 710033, China; 2. Department of Clinical
Laboratory Examination, the Fourth Military Medical University, Xi'an 710033, China )

[ Abstract ] Objective: To construct anti-human prostate specific antigen ( PSA ) single chain Fv antibody ( scFv )/hu-
man pS3 tetramerization domain fusion gene and express fusion protein in Hela cells. Methods: The human IgG3 upper
hinge/human p53 tetramerization domain fusion gene was obtained by recursive polymerase chain reaction ( PCR ), and
was inserted into pUC19 to construct cloning plasmid pUC19/1gG3/p53. The anti-PSA scFv was then cloned into pUC19/
IgG3/p53 to construct anti-PSA scFv /human p53 tetramerization domain fusion gene which was then subcloned into the
pSecTag2-B expression plasmid. Then the pSecTag2-B plasmids concluding the fusion gene were transfected Hela cells.
The expression products were analyzed by both SDS-PAGE and Western blot, then were purified with Ni>*-NTA superflow
affinity chromatography. The binding affinity for PC-3 cells was measured by flow cytometry. Results: The anti-PSA scFv/
human p53 tetramerization domain fusion gene consisted of 891bp encoding 297 amino acid residues, and was the same as
that reported before. The expression products of the tetrameric anti-PSA scFv, which relative molecular mass ( Mr ) was a-
bout 35 000, were confirmed by SDS-PAGE and Western blot. After purified with Ni**-NTA superflow affinity chromatog-
raphy, the tetrameric anti-PSA scFv showed significantly stronger binding to PC-3 cells than scFv. Conclusion: The tet-
rameric anti-PSA scFv which could bind to PC-3 cells has been successfully gained for the potential use in clinical studies.
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BEHUAR( single chain Fv antibody, scFv ), #x &k, A
VALHLARSE > B TR B FE SUAR 2 3
JEHAE il 98 14 G 2 12 W RN S0 5 IR T O T B AR 2 4R
27 111988 AR, TR E LSS THUA PSA B R
Ph AT, SE DR TR BRI scPy , 259745 50 15 Y
SRR R % sofy R —ANPLRSE 4 K, T
TS A 1R SE R N BT e BT . X — IR, 36
IR pS3 U B Dy REBRFA =1 vl [ 525 1 ol Dy 3
RO S AR TN p53 DU BT AEB, K HE A
PSA scFv/ N p53 URDifesd & 5L A, -7 T 5
FIRAEENE

1 #MBEFZE

11 Bk

SR IA B e IR AR pSecTag2-B Jii fi i 2 2 4
Ffo PUN PSA sckv lIARZE H 401557, BIY& 0 1
WA BRI N DT K E. coli JM109 852 75 40 i -
TaKaRa A H) o T, HEHEME S Taq B RN FORE
R TR 5 - VAR SRS Rl Ni©°-NTA super-
flow 1§ 5 . J8 14 1 ELHE 6 x His B 58 BEHLIA R QIA-
GEN 22l o FITC ARIC AT mye 70 BEHT A H 25
VU5 [ R 2 S i O s i 2 1 G
1.2 A IgG3 ket IX/ps53 VU 5 o el fl 2 35 DA £
IR e vk

MR 1gG3 bl 8 X K p53 DU 2R 2l BE Sk A
B, 454 38 PCR 31 BT E M B R A T
PCR 5191, HJFF53 40T : 514 @ 5'-tegacaccecactt
ggtgacacaactcacacatccggaaaaccactggatggagaatatttcacccttcaga
tecgtggecgtgagegcttegagat- 375 5l ¥ (@) 5'-agettggctectte-
ccagcctgggcatccttgagticcaaggectcattcagetcteggaacatctcgaage
gctca-3"; 5|9 @ 5'-cgtegacaccecactiggtgacacaa-3’; 51 4
@ 5'-agaagctiggetecticecagectggge-3 '

FIJH3 9 PCR 183 1963 F sk X 5 A p53 Y
R A AW PRSI A Sal 1 55 Hind I
BEYIOL o K PCR BOSE =1 1% B lEHEBE I it vk 4
VI BARZRA 5 B, T Sal 145 Hind MTAEEYT, 5 1]
Sal I 5 Hind DAY I ) pUCTO A T, 1 1 i i
12, F Ak IM109 B2 A 0, TR Al T LB AR (2 &N
TR 100 mg - L"), I £ 075 1k o B s B, 72
PE310 4x A S5 I AL JEAT P8I0 .

1.3 4 PSA scFv/ A p53 19 5 Iy E S8 il 7 2 [ 19 52
R P 23 (R G 0 M AN
FHT PSA scFv ¢DNA Fl pUC19/1gG3/p53 e [ 2%

& DNA 50511 EcoR T 1 Sal T XUEGY, ] T, 3% $ il %
2, A0 IM109 J3%3Z A5 4, T2 BA A 5 B 1547 510
FE o BPL PSA scFv /A p53 MR INAEIL A& FEF( scFy
DU SR A PR ) S 7 11 42 5 R Y 9 i A T HIL, T 3D-
PSSM R4 i#E 47 25 (8] 44 52 43 A1 32 BBOI % 1E 4 14 41
PSA scFv/ A p53 D4R D) RE B Ml G JE R/ pUC19 BTk K
pSecTag2-B, ] EcoR 1 5 Hind I WAV, % 32 )5 # 4k
JM109 3837 2520 i, 97 16 BH 1 s B o KSR oAk 1.5
JH DMEM Fi #2220 wl J&, 5 20 pl 3T PSA scFv/ A p53
DU B 3y BE B il L R/ pSecTag2 -B JTURL 78 /MR A, 25 1
THFES min, 55 Hela 40, HIRIFE 226 pSecTag2-
B 75 AL % 4 HeLa 40 MAVE A XTI, 5 h 54556 JL 5 1Y
HeLa 40453 , 7F 37°C i CO, MR 15 3% 72 h I, o
ST A 35 55 OF R T R 0. 1 g BRI T8,
H,0 #1 2 x Loading buffer % 60 wl, F&7r R 215, BT
100°C 7K F12% 10 min, 12000 % 25.0> 10 min, 45 B 3%
30wl FEAT 12% | Jor Fo it i A - 20 DN s T M ¢ M P Yk
( SDS-PAGE ), 7345 B 35 0 & AR & 30wl iF
1T Western B S8 BF S 45 & T RO Al e 15 37 LiE W
PL10 ~ 15 ml « h ™' B 3 5 NiT-NTA 4, B )5 L
MCAC- 0 Z& Mg EAE , 43 51 1l MCAC-30( MCAC-O
FABE M 2 30 mmol + L7, Pt 264k ), MCAC-100,
MCAC-200,MCAC-300 JEAE, Y AEVEBEH , 75 SDS-PAGE
GHTE G I E AR A 5T .
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BOW 84K 5 PC-3 4 M % 10% /4= 1L 1Y
RPMI-1640 P E A1 A 5 x 10° ~1 x 107 « ml ', HL
40 Wl B 5 ) I A Al AL S A D0 R AR scFv 10 pg
A [FIAE 7 2R8I 44k BPT N PSA scFv 10 pg, BN
50 wl 1:20( ] DPBS #i B ) JCI 1E & HR i 15 , 4°C i &
30 min, PR BE S 2 IR, B OMPE A 2 ml, 1 000
x5 tv/min B0, 7 13 MA S0 wl 1:1 500 /9 FITC b
IEHIPT mye HLTEREBUIA , FE4-PRFE 4 °CHE 30 min,
VRBRIA 2 K, BEUOMPE A 2 ml, 1000 x5 r/min
B, 3 BT, A1 ml [ E W, 9 AT X A0 i AY
( FCM )G . B PC-3 41 A B 3 4% W RE 5 vk HUIm UK
T E G ML Y A P 1 T R
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#09 PCR P22 1% B NRHEEE IS B Uk , mf WL —
25160 bp K/ M WWEL 1), ¥ PCR /™
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AN, BEDLPKE F1 R 7 SR HUTTR. DNA, £8 Sal |
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5 Hind I EY1J5 , FLUK AT UL EE 20 BoRi 7 4 29 160 bp
KNG R BeC WL 1) BCRH A Se R 28 5 pm) [ 2l
FE L 4 R 5 B R R 1963 FIFELEE X FILA p53
VU SR Dy RE S B R P A — 3.

1 N IgG3 biFi§EX/ps3 MR ITh Rk
AEREEMYEMEE
Fig.1 Amplication and cloning of human IgG3 upper
hinge/p53 tetramerization domain fusion gene
M: ADNA/Hind Il + EcoR I marker ( 1 543, 994, 695, 515,
377 bp from top to bottom ); 1: PCR product; 2: Positive
recombinant plasmid; 3: Negative control

2.2 i PSA scFv/ A p53 VU 3R I fig 3l A 56 K G 5
R ¥ 510 #0540 B

BB PSA scFv ¢DNA 2 FE A SR 2k & pUC19/
19G3/p53 Jii, FEAL PR U 6 , 42 HUTORL DNA, 28 EcoR
I ,Sal T XUV % 5E , 45 5 5 40 Bk /] 45 31 750 bp K
/NIHTEAN PSA seFv i A 7 BL( WK 2 ). 54T A PSA
scFv/ N p53 MU SR Ty e ful il K& D] B P 1 26 ksl )y
RPN RN 4K 891 bp, AT gAY 297 MEFERR, 5
EARTIN PSA scFv, A 1gG3 |-l EHE X FI A p53
VU D RESEE N cDNA FP81]— 2. H#H0A PSA/ N p53
U 5 3y R el Rl 5 e R T I 194 S B R P 9 o AT SREAIL
JH 3D-PSSM KA 43 #r , 43 B 285 2R W« il R TR R A
PP A A E A scFy PUSRIATE N sy 22 4> 2
RANZ TN DU A O AE) JS, 4 B — 2R Y L SR PR B 1Y
Z k.
2.3 FhG R EA%RGA L Aifh

SDS-PAGE %5 7 ¥ YL bt PSA scFv/ A p53 1M
R A 3L K/ pSecTag2-B JFkL ) HelLa 41 fitg % 5%
EEPAEREEASECWLE ), ZEARILERT
S 10% A5, N iE— P uESiZE H o H &
H, 17T Western EJIESZ 5, 45 52 7R : HeLa 40 fE 3% 55
EEPEA RS 6 x His I9R/NZN 35 kD YRk EH
o FRIRMRAE AL NI -NTA BB B AR bR 4l
527 A4k, FEVERL I MCAC-200, MCAC-300 175 145 5
4 fE R RIRE A WK 3 ).
2.4 FIKYIE TS E

28 FMC 43815 , 4550 B8 2638 72 ) B Bl 1y 2k
W2EistE, 5 PC3 GBI BHME4S &% N 69. 5% , 1
scFv 1 Fﬁﬁéﬁﬁz‘r{jﬂ 22.4% ( WK 4),

B2 #iPSA scFv/ A\ p53 WEETh&EE AL
BERAREEMBIIEE
Fig.2 PCR product and identification of anti-PSA scFv /
human p53 tetramerization domain fusion gene-pUC19 re-
combinant plasmids digested with restriction endonucleases
M: DNA marker ( 2 000, 1 500, 1 000, 750, 500 and 250 bp
from top to bottom ); 1, 2: Plasmid pUC19/1gG3/p53 cut with
EcoR 1 +Sal [ ; 3: Anti-PSA scFv PCR product; 4: Anti-
PSA scFv /human p53 tetramerization domain fusion-pUC19

recombinant plasmid cut with EcoR I + Sal |

B3 BE&EBEM SDS-PAGE 5 #7H1 Western E[E5E5
Fig.3 SDS-PAGE and Western blot of fusion protein
M: Marker proteins; 1: Culture supernatant of Hela cells
transfected by pSecTag2-B plasmid; 2: Culture supernatant
of Hel.a cell transfected by fusion gene-pSecTag2-B plasmid;
3. Eluted fraction of MCAC-30; 4: Eluted fraction of MCAC-200;
5: Eluted fraction of MCAC-300; 6: Western blot analysis
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Z A BB K AR FHJE B U Ak, Rk, 50 seFv 5
p33 DU TIREIRIE I fil &, L3R B - Wk & A sh 41 3
VYRR, sckv A —MPURSS A X, BURES & 188
SEAE M A ST EBTARAR, PR, FRATTE B pS3 VU R Ty fig ik
FER 54T PSA scFv FEF R, FIFH pS3 VU R I
FER R Y25 B Bl 20 26 B U SR AR X — Rk T A
PSA scFv LR 35 7= W T il DU 2R 44, Z 0t B A7 g A4~
DIfe X 3kt b 0 455 1. i ARIE DY 2R T g Bk

5 scFv 1923 G G A5, FATTHAY 1963 1k
X AATE pS3 DU INREBRAY N 3. AR 163 i
SRR T 11 AN SRR IR, F2 Mk 4 , S (EL AT LA E Y
RINEe S scFv RS [BIF) S H AT, i 1] LI scFy
DU Ak rp 4 A0 ] I B B S R B R 4 A 3 —
AAIMTIREEE R S Ak, BT ps3 U E g
5 1gG3 b e DX L PR AU, RO S g 7 5 4
AL seFy, W S HE R S R 443 T T g

B4 ARSI PSA scFv TR 41 PSA scFv 5 PC-3 BIE&iE
Fig.4 FCM analysis of tetrameric anti-human PSA scFv and anti-human PSA scFv binding to PC-3 cells
A: Negative control of PC-3 cells; B: Anti-human PSA scFv binding to PC-3 cells;
C: Tetrameric anti-human PSA scFv binding to PC-3 cells

ARSI 23 5 PCR 2645 T A p53 VU R T g
B/ 1eG3 b BCHE X il A HE A, B 5T PSA scFv L[
JT5) il E B AG EE 0 DU SR T RE A S5, A T BT A
PSA scFv PUSRRILP  IFiE1T T HAZ KL, SDS-PAGE
M Western EJ b 45 R 7R YL U AR scFv E A% IR
AR HeLa 40 M35 % 13 h A 388 KF I Rk
T A S R BN DURAK scFy 1T LLRE PR 45 &
PC-3 2, FLA 54 (04 A 1 243 1, - FL 5% A0 76 4 B
ST seFv, W E— 2 UESE T AL 56 B py T 4 74k
SZBUR A HE— 25 (R N S5 B8 T SR, O HLOR AR
o SE RGP 25 2 25 FE PEPUIARTFRE T 3 B .
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