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Construction of and screening for phage antibody library of human lung adenocarcinoma
PANG Hua' , LUO Yi® , LI Shao-lin® ('Department of Nuclear Medicine, The First Affiliated Hospital , >Department of Nuclear Medi-

cine, Chongqing Medical University, Chongging 400016, China)

Abstract: Objective To construct human single-chain antibody gene library associated with lung adeno-
carcinoma, and screen lung adenocarcinoma cell A549-specific antibody. Methods The lymphatic tissue near
lung adenocarcinoma was used to construct human single-chain antibody gene library. The specific antibody to
lung adenocarcinoma cell A549 was screened from the antibody library. Positive clone bacteria were transformed
to E. coli HB2151, and their dissolvability was observed. The soluble scFv was purified by affinity chromatog-
raphy and its relative molecular mass was determined by SDS-PAGE and Western blotting. The specificity of
scFv to human lung adenocarcinoma cells was identified with ELISA. Results The phage antibody library of
4.6 x 10" was constructed successfully. Single-chain antibody of human lung adenocarcinoma was enriched.
The ratio of yield was increased gradually, 181 times higher after 5 rounds of panning than after the first round
of panning. SDS-PAGE and Western blotting results showed soluble scFv’ molecular mass was about 30 000.
ELISA showed dissolved antibody had high specificity to bind A549 cells, not MDA-MB-435. Conclusion
The single-chain antibody gene library of human lung adenocarcinoma was constructed successfully, and specific
antibodies to lung adenocarcinoma were screened , providing the basis for single-chain antibody radionuclide im-
aging and treatment.
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Fl6(17-1362-01) 56587 & (27-9402-01) \HRP/#i M13 W
R BATERE PRI | Amersham Biosciences 23 ] o

1.1.2 Bl SMScE[3 -5, ks = ikmaEy
HARGRAR G, Y IEEEE A X G| PX]:5 -TGAAGAGA-
CGGTGACCATTGTCCC-3";5'-GAGGTGCAGCTGTTGCAGTCTGG-
3. ¥R BE T AR X 5] ) 4 5'-ACGTTTGATCTCCACCTTG-
GTCCC-3"; 5'-GAAACGACACTCACGCAGTCTCC-3', §" 1 V-
Linker 5| ¥ X}: 5'-AGAGCCACCTCCGCCTGAACCGCCTCCAC-

TGCAGTCTGG-3', ¥4 V, -Linker B|#%}:5'-ACGTTTGATCTC-
CACCTTGGTCCC-3"; 5'-GTTCAGGCGGAGGTGGCTCTGGCGGT-
GGCGGATCGGAAACGACACTCACGCAGTCTCC3' . & A Hiff 4]
R MBI 5" -GTCCTCGCAACTGCGGCCCAGCCGGCCATGGC-
CCAGGTGCAGCTGTTGCAGTCTGC-3" ; 5'-GAGTCATTCTCGACT-
TGCGGCCGCACGTTTGATCTCCACCTTGGTCCC-3
1.2 &%
1.2.1 G RNA 42E SERERR2EM—BE 2006 47 -9
JI IR AR A (10 1), A 438 1 5 Uk L 45, T Il )5
RNA FhE G (BRI BRI — 2538 S THEIR, 1555 RNA,
1.2.2 VIV EFEPH DL Oligo dT £ R 5144 1 cDNA
S —4%  SRIG LA cDNA 55 — 45 AR, L R U5 | 4 e X 43 531
P H AR R R T R B A S R R T, TR A Linker 51443 51
Y1453 V) -Linker FL[H 5 Wi A V| -Linker &[5 5167,
1.2.3  scFv B BYiZEH N PCR Y SekEaifbny v,-
Linker & R F- Wi V, -Linker 5[5 5 Wi 4738 2 , i 5 1 & -4E
-4 PCR(SOE-PCR) JE A, scFv SR F Wi, K5 T 1) S g A4
R scFv 588514 Ciy A BEYI AL L) | T8 BLM i 43 301 4
B EGYIAL A8 seFv B[R F W7o
1.2.4  WEREASUARERME T, DNA ZEEREREZ S
I 70 Not T XY sckv J£ K F W7 Al pPCANTAB-SE #3844, H 5 fL
RIEAL TG BR324 M, 4l SOBAG VA 35 520 . BEHLPEEL
24 NEEALIS TG, BT  SRIUBTRL, ¥ PCR S BH M i SR Sf
I A1 Not T XUEYINE T8 o H5 BH 24 40 B 32 B Blff SOBAG -l 4% 7%
7,10 ml 2-YT 853 0CR AN . B4 BT 2-YTAK 37 C
250 r/min $EHEEFE 1 h, A 5 x 10" pfu By MI3K07,37 C
250 r/minR% 15 3% 1 he B0, WRE S F 2-YTAK 3537,
37 °C 250 r/min $R 35 K 3R . R BYE, A 1/5 (R
PEG/NaCl YL 3E Mg B4, B0 UITE T B 1 ml 2 x YT 51, B A i
FERPLIR scFv iR 4 CHETE& .
1.2.5  NCURi i g W TR AAS sy B & 4 0 ik HURAE scFy
WE AR PUAR R R 1 ml AT W AR R 2 9, 5B DL AT 4
ANMITEAT 1 48 B, T LA 0 400 ( AS49) AR (1 x 107)
XoF TR BEHEAT 5 SR M- DR -G 00w AR L . A e AR
R I 00 I DR AR B
1.2.6  scFv K PYFRE K slife I ELISA A 4 FH M 5 41
W A FE IR E. coli HB2151 , 22444 i J7 1 mmol/L IPTG 7
RIKJE W LW, B AT seFy fiik, - 20 CIRFAF, #%
R B LK T LIRS HiTrap™ Anti-E Tag £, Kl Ay,
e LR = YIK - N S YA S ORTIRESS G 2R N
1.2.7 SDS-PAGE ,Western blot [t ELISA %58 scFv {45 5Pk
DLFRIE P M scFv 004 BH P TR T 1 12% 43 85 T

5% W45 ¢ SDS-PAGE ; HRP #7108 %2 [ H0 /41T Western blot 4%
W o A0 LT B 96 40 B AS49 | ZLR 9 41 ifg MDA-MB-435 1F
SEHTIEAE ELISA A5, [R5 28 1 BT IR, F 96 fLE% 3%
MRl 10* 41,37 CEE 185 , RALINA 100 pl 2%
BSA/PBS £ E IR EA 2 h J5 , in A NE B AR BREEHTA 100 ul,
4 CHFF A, A 100 pwl HRP/HT M13 W5 5 7K B 4T, 55 J5 0K
& 2 h,PBS ¥ 3 ¥k, DAB #5658 {4 20 min, 405 nm I K B bR
UM, P/N >2 M BAE .
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2.2 VyAREAEF VAR R RGER

VMV IR G, 4 1. 5% SR RREE I Rk S g o 4521
PErR V3L BEAE 370 bp, VR R R Be 7R 350 bp(El 1)
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M:DNA AR ;1 2:Vy R B3 4.V R &
E1 fiEEE Vs VAT ERX PCR 18 K B RIIRAE T
BREKEE

2.3 schv AAE R eGSR

V,-Linker F1 V, -Linker J&[R %325 , M &A S 1 Al Not 1
RV s 5 | e AT PCR 338, 159 21 % A Bl U1 467 15 19 scFv it
Blo FIH L. 5% PEBe b B s v Uk , 45 SR 47w scFv 2R 7E 750
bp 24 (El2),

1 000 bp—
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500 bp—

M: A7 1:scFv K H
B2 HERNBREREERMNEEERRBKEE
2.4  J7 ¥ DNA # PCR 4|
M\ SOBAG -4 I BEALPKIE 24 A~ BLIRTVEIMA 3 ml 2-YT #4
TP YRG R SR BUBRL . OB PCR %858 $275 sclv J
DRI A% 83.3% (20/24 € 3) .
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1 000 bp—
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1. #rfE; 2 ~7: 7T W sckv 69 7 B (F ) Fe AR ( k)
4 PCR REZPAMERIBRLA Sfi 1 #0 Not 1 MEFIZE R

2.6 VR AR UIR 0 I i
DIt B2 40 Bl AS49 X B AR scFv JBEFEAT T 5 55 W B -1

2.7 schv 9 R xR E T

i ELISA 6 1 Sy B fﬁziéﬂﬂﬁlﬁxﬁ e E. coli
HB2151,% 1 mmol/L {4 IPTG i3k 1 h, #E47 AT ¥ 1 scFv
PrlhRak . L0 AR JZ AT 2 AL T ¥ PETIR R H SDS-PAGE Fil
Western blot #17 % 52 ., SDS-PAGE i 775 5t 4> T Jfi & 4 30 x
10° (& 5) ; Western blot 4387 %& BRAEAH X 43T i 12 247 30 x 10° &b
A 1A A (186)
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1: IPTG % % X M AF i E. coli HB2151 % £ ik = 4,
2. S A ST AR
5 scFv #J SDS-PAGE X7

M: #7f;

30X10*—

6 svFv fJ Western blot £ E

2.8 AR 4K E ELISA %2

LA 98 400 D AS49 LB 40 Jfs MDA-MB-435 Sy #0470 J5t
PEAT ELISA M AT 33 oA ) S8 0 1, 205 0 S 7 LA R v 10
FeSbE, BB 5 AS49 454 i A5 MDA-MB-435 254 (P <0.05,
K7.8),

J¥ -4 45 A RO (32 1), AT DL T R B4 0 B A Bt 1 o ol 0.8 _ 4
tjt BEATEH LI 0, 58 5 R AR R R IR 1 $2 0 181 0.7 B PBS
5, L T A AR S PR M P A T AT 4 .
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IV T AR 3 ( cfu/ml) [ 03- -
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G GEIS .
1 4.9 x1012 7.8 x10° 1.59 x10 ~° 0‘ . , .
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Wik T AR 2B AR 2 BT 20 AF 7 & J s o 1) — T il 5
TSR BB EOR , TR R A S AR 22
PEAL T B DI RTS8 P 0 o 11 4 S LA, T
HEA T/ AL E R ALY AR R
B AR MR BB T AT A AR SR I R A
{Eo [N EAH B A AT ST LR 40 5 L 55 e
IR R BT AR , X BB TR N O AT SR S 2 S
MAES TR ARIE o R, NEPEST IR St T
e PR b e e 0 1 o) S AR AR T HA AR R SR
SC NG BT IR ] 18 2 14 1 e R PO XA, e
AR FH I TR AT A 2B AR BIF ] ISP e BP0 A2
BT

AR T M 08 S8 3 55 o L ZH AR P R U
RNA it RT-PCR 4" 54 e Bk 1 2L A, A P 0 7
PRI ZRHARHE T 1A~ 4. 6 x 107 iy AT g Wk A ¢
PRSI . Kb, BATT e B S 5k L
SR A PR W BT AT A 2 L P A8 D Lok L A e
(Y9 IR AT T A P T S O 3 0 7 58 R T A AT OB
EL e % S Ml J s e AL ) e % T 2, ATk % i f
SB R 550 UL ZH B UORAG ST i 8 FABE TR SR TR AT Bl
T DT SR AR A

It PR R BT AR 2 ) B 1B 008 o A R AT
AR LB ), O DR KB AR R 8 &, FRE
Ji Wi S 5 LIRSS B O RS, PRI R AT 1, £
RS R R B B 4 . H AT 07 0k 22 O
ML A0 05 36 o 1y o PT A8 A M A R 0 D5 11 R 4R
F g, T USO8 | BESEAL A4 W TR AT AR 28 B4 7
PE QB AN I RE " o R AR A I BB L 5
AT ) S8 8 20 M X Wk TR A T A R AT ELHE TR O, T O
T I A0 2 R R bR S (DUEUER 1) Iy e P
P ORI IR 3 T M L R 3 s a1k 1Y
BTG e (i A i R i P o H AR IOk
EARA TR E A | A8 MR 200 MY £ 200 S
PEWER SR . @A LURE" o TS L3R
AR L VAT R U R T G . AR U R
o R LT %, AR O 0 1o A PR S IR R A TR
JIBE ARG ) BE DRAIEAR = B A i AR AN 2k, v
YE 1 WA ) A5 2 25 R0 ) W T AR i itk
B, b AR N AT 2 200 0 A i 200 i Ak A £ 2 e
i 1 , S FH LT 4R AR AT SRR G , ] B 2 B s

S P I I P AR A, P Pl R A R A 7 32, A

B -V - 3 f e ok A v, OER SR B R, 5 R 3k
BEINT 181 A%, UE PR R R AR SURAR B T R 4R,
VEBRRORAS 2 A 2032 = o SDS-PAGE , Western blot [
ELISA 32602 BA 0 vE 45 2 (Bt 1A i B 5 il B A
SEPERIEE AT o AT ) A T AR i g
TR BRI AAR 22, 07 5 28] 25 2 T e TR (R BRI,
it P s BB T A ) A 1A A 2R S 5 B S TR T AR T
SEEGFLA
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