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WE  AHPEEOEH EBV #4581 PBMC. A PCR 2359 5% VH Al VL B DK 21 5 ScFv BEB5. K ScFv 45 R 5 # ik
fuseS EHJE, HEALKIEFFE MC1061 , PRV RSB ScFy 2. FH N 40 H b N4 Bl 400 286 T AT 4 P 8k 47
M s 4 [ phage-ELISA fik. ik 3843 HIBAYE 5o e E4T ELISA M S B AL 8 IR e, 45 3], 4 EBV #AL 0 4 BIAT
w % PBMC, ELISA B3 FuiHsPiskr=E, L2 PCR, ¥ 6 Ff VH(y. w)H 9 Bl VL(k+ N)FER, LR
54 Bl ScFv JE[H. ¥ ScFy JEHN L #EARER G, SA KA B MC1061, #3EIER N 1.0x108 IV LW E A PLAZE, 414 ScFv
SN RN 80%. HIAJHFE 4 R HepG2 A4 R QSG-7701 SHPUAR AT =8 IE EIE R E 405, AP BEyLk
I 533 AN sifEEAT ELISA ik, £33 179 ANBHEEwRE, BHEEZ N 33.6%. K 179 ANFHE 5 b 3 — 20 MEAT HoAth 4l B R 1) %60
RN AS2 XS4 2R HepG2. AJIE ' b pz 410 22 HEK293 S BHME e I, 4o s 4H 44k 2% 45 TR Gk 7 5 N T 40 e 4 41
HREFE RN, MASIEWE AN, H A82 MAHR SR 1N 2.4 mol/L, fREHE K, 4 5.32x10° mol/L, B RIHSEHIT)
e, X o lE A82 HEATIE MM, S HLEEH. A82 4K 742bp, & linker cDNA ¥ %1 45 bp, FHET A X F P 5 AR R
IgVH3-23 H 94.3% M AR, B8 af A X FE K 5 A R 1gV4-2 H 94.9% ) [FYE T, V-D-T 2 5 J& T VH3-23-D2-21-JH6 -
linker-V4-2-JL2. i B &5 Bl W, [ HARSNHUR BB VE R EBV BALBOR B S I BEARPURERAR, M T AL 1x108
4 NUSPUHR S BT 2, I 40 M ELISA RSy AN ML 54 5008, SRAFHOWR A R i ids v e A2 R &ty bk, Wi
FE IR 2 W7 e S 1) ¥a 97 B T 4.

KR EB AL, VR APUARE, T, SRAERTA
ZR9ES R739.63

e A — PO R AR = R, AT AT A
FARUIG A EIE, HERFEWN S, s L 1 #RFRA=®
TIRAEIR, 485 R @ T e i, 2k 11 b
TFREHL, W 25N T A &S8R K ) 40 IR M K FUSES, K802, MC1061 Kl fiF
BIVER . O P TAAR DALY S 0 ) MR LR I RO e I o ’1‘\A
" N N AL P PR ARS8 AR S ORAT . GOR Ik L BE 4 L & B9S.S,
PE 2 W A T ) VR T O TH A BRI N A E A, {E .
‘ L o JFJi 4 PR HepG2, WA 40 i /% CNE2, KW
WAFAERE Z OB, B2 T HAEWIKRM N H . ScFv
" 40 i R HRT-18, 5 2% 41 i & Caski, ili i 40 Jio
PRAN T A% 40 B 50 [ BUAR (mADb) &% Z B . PR f .
e A A549, MAKIEF MBI R QSG-7701, A
W IR TGS, AT A R O S 12 o
s J AR R b 40 e R HEK293, & fif [/ 5% T 40 fe
ﬁ%ﬁmﬁ%ﬁﬁiﬁ.ﬁﬁnM%&mﬁﬁ$ﬁ HBMSC, 5% 5 3% 1 5 2k 1 J 4018 HUVEC %
HT- S W67 9538 IR N 5 7= NPT BT s v &5 CmT g B -
MER, K ARANEUE R EBV #4A0H AR BE 5 16 S 1 TR o ] (A2003001
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BIHA = RLE. R4 M0FH(FCS) & /NI (NBS) 4
B DU ZE55 28 1] 722 5. thIL-2. BB A i
BB E A ¥ N Sigma A Al PO
RPMI1640. B IEHE AN 40 1% 15 72 55, 208 H Gibeo/
BRL 7~ #]. TRIzol 24 Invitrogen 28 #] = fii. cDNA
E ARGk Fermentas 23 & 7= 0. PCR F=44dift
WAEE, AN TR R S B KB A
ARAWAT. ST MEIEAN VIR A Fermentas 23w
77, Taq DNA i Fll T4 DNA & #: h 22544
2 F E . HRP bR ] W E BTN 1gGM I H
Pharmacia Biotech 2 . 30 43 T i 3 (2890 B
AHIZ) I A0 8 LR AS 53 R 1H 91 7 48 i Jgd 1 e A
WP BB, ARG R AL,

1.2 A%

1.2 A BT 6. R IR 0 e 40 i A
0.25% RN AL FFTHE, 4% 10° 40 00 0.5 ml 22 3¢
%% C(1 g/L), T 37C A&:H 30 min, 10 min %
g)—ik. H D-Hank’s WUE 4 )5, MAE 10%
FCS [#] RPMI1640 #5575, 403%¢, {RfFT-20T.
1.2.2 WA PBMC RSN, JE R X 20
151 9o 55 3 A R L4 5~ 8 mil, IS AM ikt 3K M
B REBA R B 0 L 4 B PBMC, %4l i R
1004 /L F 24 FLBCT R R, B A PBMC
JH 20 B PR B, &40 - PBMC=1: 10 i1
ANBFRI PBMC 1, T 37CHigR 4~5 K. KEHh
2 10%FCS [ RPMI1640 58 4> 15 5 (& 2x10* U/L
IL-2 2 2mg/L TR % A).

1.2.3 EBV ¥4k, 153% B95.8 41 i & % A= K3,
W, 28 0.22 wm JEERE IS AR IEM. PBMC
RANSUBG, F% 4x10°PBMC Ji A 1 ml EBV 535
3, T 37CHFE 3h, W BIE, IMAE 100 mI/L
FCS ) RPMI1640 5¢4 553, 15982 F)G, #i&
200 ml/L NBS [¥] RPMI1640 5841505, #4040 s
F& b5 R0 0k SR 1) 432 ELISA v, FH 9 40 ik
HepG2 1 4 i 987 40 M e B [ AR AR, e B2 1% B 4t i
B¢ FIEAE R —90, HRP ARl I FEHTA IgGM
(HRP-GAH-IgG/M) ) —Ht. FFPHEFLI 40 g~ K
RigR 4 10°~ 107 N1 .

1.24 S RNA KA i cDNA 25— 488,
TRIzol &7 73 7l $& L™ KB 7= 160 B 40 i v (1) s
RNA . 23667 260 nm A1 280 nm ¥ K: [
WEEME, T Ax/Awm S0 RNA KRS, LUAER
B 8 Jd W UK IE S L SE . K & RNA TR A
F RT A &1 e 5k cDNACGE —HE 5 ).

1.2.5 VH Al VL JEH 1) PCR ¥ 5% 8z, 4% 30k
Bl & g G ANPriREE R 1 519, L cDNA 5
—BE MM, {E TaqDNA B§fEH T, 3847 PCR §~
VH Al VL S8 8 i g i 3% 42 K (Gly,Ser); i
VH I VL 3[R 1% ScFv 2E[K.  [A[ii PCR 724 3f
W5 FEA

1.2.6 MEBEAK scfv PUARERIRIEE. & fUSES (1
K802 4w, iR/ B 2l ol ) G e HOR 4l
{k fUSE5 RF. Hl Sfi 1 77 7| Y] fUSES RF H1is
scfv, HEATHLUK%EE, JFH] DNA 2 jfig 24l
REAT DAL, IEED) 204k JS 1K 10 wg fUSES RF
12 pgscfv & 2000 U [f] T4 DNA % # 1 (New
England Biolabs), T 4C {EH 24 h. EE =% H
DNA % Yy g alifb il @ ai e [me, %1 50 pl
K. IR ) FH o FLVE R AT B ) 2% 1)
EZ B MC1061, HUKSAE A 1.68 kV, 25 wF.
FFEALIE FH 1 ml SOC ¥t F 4B . ¥tk 5 4l
BT 37C LA 220 t/min #3501 h, ¥R T4 15 mg/L )Y
REN 2xYT I L, 37C . MR¥EK i va b
ot s AR, JFnFm A 40 mg/L PUFF %
) LB K53k, & NI i Wik, T 37C LU
220 r/min £%3) 1 h, LA 5000 g B0 20 min. M
i, H0.45 pm FUEB I B85, RN R Wk B A
BBEUR BE (R R BT ). B W] RPUR JE 4 20%
PEG 8000, 2.5 mol/L NaCl (& 2 XJ&, Wi T
PBS 1, fRf£T4C.

1.2.7  WERAADUR ) & (RVEE. i QSG-7701 4
AT HepG2 41 ffd 53 HI7E 35 cm? B FRE R RE = 2
FEARR AR, R B, PBS WUE, 2%
BSA-PBS (% 0.02% NaN,)37°C $t 4] 2 h. 37 & []
W, B AR PR ZE 1 ml(1x10"TU) i 8]
QSG-7701 4, 37°C HEEFES 1 h, Wil 1iE,
A i QSG-7701 U= FH#E % HF & 1 h,
75 303 R O VE R AR B . B e BT IO BB IR 0
HepG2 4ifii, =i FREMES 1h., L8i B3, o
B PBST #3640 0 10 Y%, 0 2 ml E- 2% o
(0.1 mol/L HZ ., pH2.2/0.1%BSA), =i FEH
10 min, ] 0.375 ml N- 23" (1 mol/L Tris-HCI,
pH 9. )AL R VR A BTLAR 5 15 ml X4
K1 K HF B K91Kan T~ 37°C # 1J& Z% 30 min.
W AN B4 )5 DUFR (0 LB BRI E, 37C K
72 16 h, DU HWRREAAPUA. Rt w2 Y
REM LB 58, 37C #% 1 h. &0, Bk
i, 22045 wm P SEER W 5, ] PEG/NaCl Ut



2008; 35 (8)

HitE: 2 ANRMFERERSEREENDZSHFEEE +949-

VEWRR AP, KU AE T PBS . Witk AT 3
FRVRIE R & AR

1.2.8 PN A R IIEIE. M 3 #87
E G VR AT LB P 1L E BREH 5 BE 2 2 ml &
40 mg/L VUM LB £536dr, 37CHREmEA. &
Ly BOCET, 200l N2 2 A HepG2 4 et )it
4 2%BSA U EEAR T, 100 wl/ fL, T
37CAEM 2h. PBST BER 5 ¥kJm, 4% 100 wl/ £Lin
A HRT Fric HT M13 BLIgEHTAR(L & 2500), 37T
EF 1h. H PBST A3k /m, L ABTS W(f,
TR 405 nm Kb e WG BEAEL(A). LA I B A4
fUSES 1 > B PR F B BH M 118 R BH 1 5 B AL
(fUSES5)A 5 I3 ( 2 ) 5 I 3 ffhrifE 22 (s) 2 0.
VERHPE vo Ry 3, AT R — D A A M R 1) 4
1.2.9 M. BRI AT oK
I, T 37C 5% CO, WA FRIE 1, F540
o3 5 T ¥4 PR B [ 7€ 15 min. 2%BSA 34 2 h.
ZePE AL 0 100 wl 48 PEG Ak R 45 W R 14
Pk E SN L, 4CHE K. PBS Yk,
B HRP A% c (19 2E 5T M13 B850 B B4R (1 2 100),
37C1h. PBS ¥, DAB &ff 5~10 min, H KK
AT, IRZEER, HRKYE 15 min. BEAE
T 70%—80%—90%—100%—100% (1] ., B 5 5 2%
5min, BEHMIAK, ZHIRIEH 5 min, TR
B

1.210 AP LULES 0w . R 5 4128
AT S, PURER, 3% HO,- HEE % 7
B LA B IR A s . TR 2% BSA
BP 2 he HARIDER A e ie 40 M b 2%

1.2.11 DNA JFAIME. R0 1 0 BH A e
PRBUAR TR,  FHTORL/ N 175 S B S 4l A sk vy
A, KAl 5 W B RAS B B R g T, 5l
Yk ©5 TGA TTT TCT GTA TGA GG 3'; @5’
ACC CGA CCC ACC ACC GCC CGA 3.

2 & R

2.1 EBV IN% 1t PBMC

BRI EAL 4 B T) B difie, LA m
IESE NI Ak & S D e I TR N R
PBMC #5378 6~ 8 R, 7] WARTEAE Ik &= BE41 i
fb. W4l PBMC fEMIN EBV il )E, 4B &
FOUAL, JFAG P IL K AR g st 2 A
INF, ] L A0 R s B A 4 A /b e B AR
B AT TILUEEL, R AR ). &

EBV #AL 1] 4 4 i 5 % 1 PBMC B 9% 6~8 K
Jii, ELISA Kol H: b3, 2890544 &1 ) 34 1 w3 1)
B 4l L35 ¥ 5L RH P s

| e [ S P
r -\k‘- PG, -

Fig. 1 EBV-transformed B lymphocytes (100x)

22 PCRY¥ EREKEREE

F RT 350 &40 0 0 e 5 4 5 5 RNA, R
a4 cDNACE —4E) A, LU BER, 73
i 3 # VH-CHI(y), 3 Ff VH-CHI(w), 3 #" Vk-Ck,
3 VN-CON SE B, Hgr 7 s & 2 Oh ~700 bp
(K12). VL ER™H a8k, kAT PCR, 91
3 Bl VH-JH(y), 3 ' VH-JH(w), 6 FI' Vk-Jk Fl
3R VN-IN JEDR, A R KN O ~ 400 bp
(F 3). 6 Fl VH JL[RFT 9 F VL K& K 48 3% B2 41 1
54 i scFv FEPR, Ho 15 E 454 ~ 800 bp(K 4).

«— 700 bp

Fig. 2 VH-CHI1 and VL-CL genes amplified from EBV
transformed B lymphocytes of hepatic cancer patients
1:1gG VH-CHI; 2:1gG VL-CL; 3:1gM VH-CHI; 4:1gM VL-CL; M: Marker.

Fig. 3 VH and VL genes cloned with degenerated primers
1:1gG-VH; 2: IgM-VH; 3: VL-\; 4:VL-x; M: Marker.

mMm 1 2 3 4 5 6 7

<«— 800 bp

Fig. 4 54 single chain Fv genes combined with
VH and VL genes through linker
M: Marker ; 1~ 7: Scfv genes.
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2.3 IR R AL

¥4 scFv-fUSES RF £ HL 7 fLI% 3 N IR S 40 B4
MC1061. ZPUIREPIPEIGL G, W Wi
LB VUL A s B2, v A5 At 11 o A e o
PRPUMEE PR IR FE A 0 1.0x10° N FefE. Arh
BEHLPEEL 20 B VE, 4 PCR ¥ 14 scFv FE[K, ™
W= B IR R sk e, JLrh 16 MU lEAT
scFv K EEF AN, FHAFA 80%.
24 WA IRERRE

DA I 5 JH 40 R T s 40 B0 ) R A PR AT —
WIEELE, REE BN 1x10" [P0k,
TE M P A A 7 e SR TR B R RN AR AR 1 [P R A
ey, v I SRR E A RIE S, E
EfEHA 125005 1).

Table 1 The recovery rate of phage

in every round biopanning

Round  Input phage/TU Eluted phage/TU Recall rate/%

1 1x10" 3x10° 3x10°¢
2 1x10" 1x10° 1x107°
3 1x10" 3.75%x10® 3.75%107

The recovery rate = Eluted phage titer/Input phage titer.

2.5 ELISA %
WIRPUAFES L =R ik G, #nicrd 2

(PR R AR L A B, A 205 U3 3% LB S b, Bl
HUPREL R po B B VA B2 1/ 9 1Y, L BB 75 HepG2
4N B bt )5 48 ELISA #I20Jiiik. ELISA SZ5 it
A5 FH 1 5 o o o A TR AR TR G — MR RO 1x
104 U/ml. AL AR A B0 B SL(FUSES)A 45 1H
()5 3L 3 ARUEZE () 2T, Aus 15 > 0.2, BHALHE
HUI 533 AN TE RIS 179 NPHYETCRE, BHE S
M 33.6%.
2.6 ELISA £%&

¥ 179 AN BHPE FCBE [A) A HepG2. QSG-7701
i Hf [ AR B ELISA, R IKH 7 5 HepG2 BHE
RV TE WS QSG-7701 [N FHTE. Z0id £ I
WU, e JE kS HepG2 # B M e N, 1 5
QSG-7701 $5 R N[ 3 N wif% B4, A82. B65, ¥4
X 3 AN 0 5 NS R 40 AR (S N 41
Z CNE2. KJW¥ 40 ffl 22 HRT-18. = 35U 41 iy &
Caski. i 40 0 2 A549) K NS 15 40 g (IR
b R 40 i Z HEK293. - i [F] Jit 148 Jfid HBMSC.
JE AR 7 (1 J5F i ok 9 2 41 il HUVEC) #E4T ELISA
O, RERPAHM R S e e 3 A PATAL, A
W T 7 FUSES 18 g I PEE B . 45 Bk B 90 % A82
A1 R HepG2. AR F 240l & HEK293
SR R, TS IEH 4 MR QSG-7701. Ji
FRB% T 1 I Ok Y 52 40 i HUVEC s 1 52 55 FH
S 1) T4 e HBMSC A2 At A 8 40 i 22 A4S
RV SRR 2.

Table 2 ELISA results of selected anti-hepatoma single-chain Fv fusion

phage clones for binding to cultured human cell lines

Cell lines Awlx £ 5)
B14 B65 A82 B SERI
HepG2 1.119 = 0.121 1.530 + 0.023 1.063 + 0.213 0.093 + 0.002
QSG-7701 0.468 + 0.054 0.657 + 0.062 0.380 + 0.020 0.145 + 0.012
HEK293 0.454 + 0.129 0.387 + 0.034 1.507 + 0.004 0.078 + 0.006
HUVEC 1.103 = 0.045 1.260 + 0.006 0.365 + 0.017 0.094 + 0.011
HBMSC 0.223 + 0.031 0.509 + 0.062 0.160 + 0.015 0.036 + 0.010
Caski 0.759 + 0.005 0.399 + 0.023 0.054 + 0.001 0.054 + 0.003
CNE2 0.834 + 0.008 0.361 + 0.020 0.099 + 0.006 0.060 + 0.003
A549 1316 = 0.239 0.273 + 0.040 0.049 + 0.004 0.072 + 0.050
HRT-18 0.518 + 0.056 0.709 + 0.330 0.055 + 0.009 0.032 + 0.008
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2.7 NH4SCN Rt £ EF AN E

F NH,SCN 3 it 2 I s — /> BH % 7 % B14.
A82. B65 [MAHXIE M1 (Kl 5). Bl4. A82. B65
(RN SR S 485050510k 2.1 2,41 1.8 mol/L.

100

(e}
S
T

% of initial A s
I
=)

S
S

N}
S
T

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
¢(NH,SCN)/mol-L"

Fig. 5 Relative affinities of 3 phage antibodies
o—o:A82; m—n:Bl14; A—aA: CO65.

2.8 BEEHNE

¥ 283k PEG8000 1L JiE < 4 I Wit B A4 BT A4 ok 55
Wik LA 5 FH HepG2 IR Al b AT [A] 475 ELISA, U7
TETRVRT . AR B AR A B R AE 50% I 1) I 1
PO IR B2 B A A8 25 B(Ky), T mol/L R .
AB2 WP AT it 5 R FH A B AR RV o JL 0
 1.6x10%/ml.  []4%7% ELISA 45 B R, WG
BEAR kB KA 50%IN FARRE BE R 11 500(1&] 6),
AR B 5 4 K= 5.32% 10 mol/L.

1:1 1:20 1:80 1:160 1:640  1:1280

Dilution

Fig. 6 Dissociation Constant of A82

29 HEBEHFSH

Rl e A82 X 41 il R HepG2, 1E#
4 1 & QSG-7701, A JW'EF b Bz 40 s &% HEK293,
B 1R 5 T-40 i HBMSC,  JUACES F7 160 JBF i ik 9
4 it HUVEC, 55 200 40 ffl 5 Caski, i 40 B &
AS549 RN, S5 R BOR v bE A2 5T 4 il &R
HepG2. AWM b 12 41 Mo 2 HEK293 & 5 FH 7 &

N, SR E T B, M, 5
NASBE (8] 7). 1XgE— IS T ELISA 25 R IE
k.

Y ake A82 it 5 20 BT LUA IS V) v K&
5 I AL A S ) AT S s A A A, R
KILA82 5 13 B D) A S BH Y, BH R
N 65%. 15 5 BE AL RN, BLE
g RN AR2 5N 41 M i 41 23 A e S 1tk I B
SN LT 2R (B 7).

o

vae
:‘;&;

Fig. 7 Immunohistochemical staining of cultured

cells and liver cancer tissue with A82
(a) HEK293 with A82. Cell membrane and plasmic staining is
predominant.100 x . (b) HepG2 with A82. Cell membrane and plasmic
staining is predominant.100x. (c) QSG-7701 with A82. Cells are stained
weakly. 100 x . (d) Normal liver tissue with A82. Tissue are stained
weakly. 100 x . (¢) Liver cancer tissue with A82. Cells are stained
prominent. 100x .

2.10 DNA FFINEF S

Z b0k o lE A82 1EAT DNA W&, L
FP4i R 5 H PCR 7 #) K/ —%. %4 Immunoglobin
BLAST (IgBlast) B /¥ 4> #T:  VH & T linker i,
VL &b T linker T, A82 A1 742 bp, % linker
cDNA J7 41 45 bp, H#E LXK 5 A KR
IgVH3-23 17 94.3%I1 [F YR P, HEE AR ERH S
ANIEZR 1gV4-2 5 94.9% K [FYE 1, V-D-J 73 5l)E T
VH3-23-D2-21-JH6-linker-V4-2-JL2 .

3 it it

FUAT, [ P SR (0 B ABED TR (ScFv) BEAT A B
PVEZ AT AL, A A IE W AR B 4h
AT BIRTEZS AR A 2110 ScFy, AR M
T I NARA TP AL B HAMA RO, H 2805 52
SRR, I PG R FH g 32 BAR OB 35K
H W R ARPTLAAR RS A (R ST AR B, MIE S
NEEH B A sk A3 2 KAL)/ 73 T DTk 2k
ATTHE. T EBV HAL R &% B 410, HEH&
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TS NPT LAY, (R4 B 40 M i
Ui D HARATRES, 1 H\PuE 225 EBV
AR EEI,  MOH T A I R S R P44 52 2R CR
BELR. [V A A P AR LA I 5 B 22 FE AR
VH 5 VL cDNA JE&REALECR 1, $Ahoh, W2
BFH T TR VH 5 VL ECX, ST/
NEAE 10 DL b, H H FR R I B e e ) — A
104~ 10° 2 [0], XFEIEAR FIRATTREA 21— APk
FEDREAA T VH 5 VL G546 30 57 1) i %191,

BT U RO, AR T 44 SBUig0E R
EBV #AH A A Wk T A48 Ji2 7 2 A 4 U5 1)
ORI ScFv JE, ARSI = Ul i R G & B
B8 FIE AL E P N/TE I S IR R R NCYSE N 7
FEBEEBUARD. I T AL B 40 M PR AR X
RUR A 5848, NI =25 AT AN [R5 F0 ) IR P44,
I EBV B ALH AR B g K 2R A o0 Wby S PR Bt
A, I W AR B U FE R AR BRI R o A, AN
T R TR R K ESRA  fa $ik. EBV X
N B 40 i 11 2% G A2 T Jol 5 55 4% 171 A 1) gp350/220
L5 40 Jf 3 1D (1) #MA SZ AR (CR2/CD21) 25 45 1 ik N
RGN, {F B 41 RERELE A E SRR, AT
R B D I PUREE 7 PE B 4103 2005, & 4k
Or VR S PEUAR I G2 BRET IR, Rk T i
0 BRI DA A PR e P PO SRR R v B VH/VL 1) &
2, BN VH/VL JEEECRH KT,

WA B EJ7vE, AT T — A EA A
1.0x10® 2= N JsHT e s b i 4, PCR Al L H
(PIBE TN R 80%, Ay 33E— 20 FHF s 40 M i
RSP BT B e T LA,

R T B i ISP R i 18 HA AR e R T8 40 B )
FEEHUR IR, ARSI AL T 40 i 1E 570 1B 1O
Jrid, WA 0 M SR 2 0, S O T
U6 SCEE AT IR B, DA PR SR TP 5 A R T Bt
JEAT A8 RN I PeAd, e 9 E A AN 2D i Tl A T
1], 4 Hemminki Z5U0R FH b 77 1L 8 205 50 0
BAEEPURE AR N BUE. (AR 45 59
AIRERAR, K2 %0 HepG2 4i i 52 BH 1 2 B (1) 24
FEPLR S QSG-7701 i A th A3 A [F) F& 5 19 FH 14 J
I, Sy MT LR, AT e FH T AHIE ST F BT R
FARR —PUIR, A AN AE. A0 I R A L 5T
A%, BRI SR BEARMK, A RPN A RO B
AIREAHZEAROK, IXFE SR R - BRI AR S
e &%, MRAMESRAFET S — P ) BB PLAA.

EOR PREDUAREF T oo RBUR IR e g5 &

BE ), (SRS A ) w R s B hUARE, mThE
Wk N WM. A, EWERAARILR ST,
AN 2R IA Ol B AR, KRR P3N
K#5 DIAhsea 1, R RIANE 2w B AT 2Rk
N, T HRIA YW TR BiE T, SRR
IR M. DA, ARSI 7E ELISA Al BH M v
W N T S e A % e I, S 9% i 24t 10 4%
DL LR, IR PEAS H 2 5 R IR AR IR AR LG, K
Kigm.

W B A - BEEPTAR S Z AP IR 4 i R B N IE
WA R ELISA &5 3. gl fepefb2zai i1, B
INTLRE AS2 5T 4N L R HepG2. A bRz 4
Jfl R HEK293 S o PHE S8, 5 HAl A i s )3 A< 1
. H A82 AR SR I 2.4 mol/L, fi# & i 4L
Ky 4 5.32x10° mol/L, WonHSER Iim. A82 A
W5 DA S 2 A 45 Al SR 5 N 4l e 4 4R Ry
SR, EASIER RSN, M iR g5 FaT
W15 W A82 Tl Xt JIF i i JEU L A R A7 1) fho e Ry
e, AFOE TR IE I 5 B 1) S 41 23U 2 S N
LY/ s e SN N

2 % x M
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Construction and Screening of Human Anti-hepatoma
Single-chain Fv Fusion Phage Libraries

XIAO Yan, LI Guan-Cheng™, LI Yue-Hui, HUANG Jian, TONG Yong-Qing, ZHANG Zhi-Jie
(Cancer Research Institute, Xiang-Ya School of Medicine, Central South University, Changsha 410078, China)

Abstract
blood mononuclear cells (PBMCs) of patients with liver cancer were sensitized in vitro and transformed by

To construct and screen fully human anti-hepatoma single-chain Fv fusion phage libraries, peripheral

Epstein-Barr virus (EBV). VH and VL genes were reamplified by PCR and combined to single-chain fragment of
variable region (ScFv) genes. ScFv genes were cloned into vector fuse5 and transformed into MC1061 by
electroporation to construct the ScFv-displaying phage library. The library was subjected to three rounds of
positive and negative cell panning and enrichment, then was secreened by phage-ELISA. The binding specificity
of phage antibodies with hepatoma carcinoma cells was confirmed by immunohistochemistry with cultured cells
and tissue sections. Detection of ELISA showed that 4 liver cancer patients'B cells transformed by EBV could
produce specific antibodies to hepatoma carcinoma cell. 6 types of VH genes and 9 types of VL genes were
obtained by PCR reamplification then connected with (Gly4Ser), linker to form 54 types of ScFv genes. ScFv genes
digested with Sfi I were cloned into vector fuse5 and transformed into MC1061 wvia electroporation. Phage
antibody library with sink size being 1.0 x10® was obtained through tetracycline-resistant secreening. The
percentage of full-length ScFv gene inserted into phage DNA was 80%. The library was subjected to three rounds
of positive and negative cell panning and enrichment, then was selected by phage-ELISA. After primacy test by
HepG2 cell ELISA,179 clones of phage antibody with positive ELISA reaction were picked out of 533 clones.The
percentage of positive clones was 33.6%.Though further screened by a panel of cultured cells ELISA,the clone A82
was found to react strongly with HepG2, HEK293, but not with other human tumor cell lines.It also reacted weakly
with human hepatic cell line QSG-7701. The results of immunohistochemistry with cultured cells were same as the
results of ELISA. A82 was further analyzed after the DNA sequencing.The sequence of A82 was identical. The
length of A82 was 742 bp. The VDI regions of A82 belonged to VH3-23-D2-21-JH6-linker-V4-2-JL2. It can be
concluded that fully human anti-hepatoma single-chain Fv fusion phage libraries with sink size being 1.0x10® was
constructed by means of phage antibody library technique in combination with in vitro immunization method and
EBYV transformation technique. By cell ELISA and immunohistochemistry with cultured cells and tissue sections,
the clone A82 was confirmed to specific bind with hepatoma carcinoma cells.The ScFv fragment against hepatoma
may be further developed and applied to clinical diagnosis and therapy.

Key words EBYV immortalization, phage antibody libraries, liver cancer, single-chain Fv
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