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Construction and screening of human phage display antibody library against lung adenocarcinoma
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[ABSTRACT] Objective: To construct human single-chain variable fragment (ScFv) antibody library,and screen out antibodies
against lung adenocarcinoma from the library. Methods: The total RNA was isolated from tumor adjacent lymph nodes of the
lung adenocarcinoma patients and was used to amplify Vy and Vi genes by RT-PCR. Vi and V| genes was joined with a DNA
linker by SOE-PCR to form the ScFv. The gel purified ScFv gene repertoires were cloned into the phage vector pPCANTABSE to
construct the primary phage library. Panning against lung adenocarcinoma cell line A549 was performed for four rounds and the
phage library was identified. Results: A recombinant phage antibody library was successfully constructed. The fourth phage
harvest yielded 115 times as much as that of the first one. During affinity screening, the antibody was enriched with the increase
of panning rounds. Positive reactions to A549 were detected in 7 of 10 randomly selected clones, with a positive rate of 70%.
Conclusion: A human phage-display antibody library has been successfully constructed. The selected ScFv fragment can
specifically bind to human lung adenocarcinoma cell line A549.
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RS EY TRARA R, RT-PCR K & (RNA PCR
Kit) . Sfi I Al Not 1 BRI M W YIEE Tag DNA %4 W . T4
DNA 3% 45 1 2 K% R AW 28 /) 7= fh . W B kL 30 4& pCANT-
AB-SE B B E & M13KO7 . KBH 1 E. coli TG1 R T
AL Y B AR A B9 B TE B PR (HRP/ Anti-M13 Monoclonal
Conjugate) ¥ H Amersham 23 &, A fili B 9 40 i #k A549
SRS AR A LR Al AR MDA-MB-435 1 8 KBS R
K A 2 O R B A - g, B 2 B Marks
I i AL =R AR Y B R A BR A WA, A
W E Y oV N 8959 %, Hulu 3SFOR: 5'-TGA AGA
GAC GGT GAC CAT TGT CCC-3' ;HuVy5aBACK :5'-GAG
GTG CAG CTG TTG CAG TCT GG-3', P i ko & 9
BV B S8 X, HuJ, 4FOR. 5'-ACG TTT GAT CTC
CAC CTT GGT CCC-3'; HuV,5aBACK:5'-GAA ACG ACA
CTC ACG CAG TCT CC-3', Vy i# ## Linker B 5| %) X,
HuJy3Linker:5'-AGA GCC ACC TCC GCC TGA ACC GCC
TCC ACC TGA AGA GAC GGT GAC CAT TGT CCC-3';
HuVy5aBACK . 5'-GAG GTG CAG CTG TTG CAG TCT
GG-3'., V0% Linker B 51 %), HuJ 4FOR.5'-ACG TTT
GAT CTC CAC CTT GGT CCC-3"; Linker-HuV, 5BACK;
5'-GTT CAG GCG GAG GTG GCT CTG GCG GTG GCG
GAT CGG AAA CGA CAC TCA CGC AGT CTC C-3', 5l
ANEEI AL 5 B 518, HuVy 5aBACKS fi: 5-GTC CTC GCA
ACT GCG GCC CAG CCG GCC ATG GCC CAG GTG CAG
CTG TTG CAG TCT GC-3'; HuJ,4FORNoz: 5'-GAG TCA
TTC TCG ACT TGC GGC CGC ACG TTT GAT CTC CAC
CTT GGT CCC-3',
1.2 RNA #9428 BUM MRS B Z WS g, i g o
RN R —80°C VR A7 . T T A+ 18 i B 5 463
K, ARGE RNA 42 5 0] & i B 2 I0E RNA, 38 o 52 s b
BERC LK (1%0) %52 RNA 58,
1.3 Vpfe Vo4&  HSELL Oligo dT N5 ¥l i+ RNA
WS B 1 4 cDNA ., i # 5% PCR %&1F.42°C 20
min,99°C 5 min,5°C 5 min,1 NEH, B UL SAE AT,
FH 2 S 51 P4 B8 ViR VOSSR R BE . PCR 414,
94°C 2 min,1 MEH ;94°C 30 5,55°C 30 5,72°C 1 min,40 4§
PEA ;72°C 7 min, 1 MEFR, PCR =4 e vk 4lifk |l e v, F
Vi ER R B,
1.4 #HHIK(ScFo AR DL ER4Abm Vi v, R
F BEAE A A R AR L Vi AT VA B AR R
S 1 Viy-linker #l Vi -linker, PCR & J¥ 4 4. 94°C 2
min, 1 MG ;94°C 30 s,60°C 30 s,72°C 1.5 min, 30 7§
., PCR "W HIKEE.

T 87 Y)- 1 - 1E fft PCR” (SOE-PCR) JE )i, ScFv %
W B, BETIEN T/ LR Y 8 Vi-linker Al V, -
linker B PCR /=¥ i#% %, PCR 4/F.:94°C 5 min, 1 MG,
94°C 1 min,60°C 1 min,72°C 1.5 min,5 MG, K5 M L
& PCR W AR RN BBV S (S T  Not 1) WIS ¥, 4k
4 PCR X Ji, PCR & 1F:94°C 30 s,60°C 1 min,72°C 1.5
min, 30 NMEH, MM ScFv 3K B, PCR 7=y ik |

Pk 4tk

1.5 ETahmkeymE  gifkhy SOE-PCR =¥ 730l & Sfi
1 Not T WEEY) B J& . 5 8 44% pCANTAB-SE # 4%, [
B 15 37 BH 4 (Control insert) A1 B (TC i A 5 K R B X &,
FH A o 28 L AR R N S0 1Y 3 B R L D e N IR SZ A K
FFEE TG1, HAL N & %5 % SOBAG FAlL, 30°C # 3:id
. BEHLPREL 25 A PABEIE A 2-YT 35 3R AR 43 1 32
JE AR BURCRL , JE A7 OB PCR % IE MR AR, Uk % 2
BRI 445 SR T SOl ) %6 7 foeJ5 BEAT ScFv 565 5 4341
1.6 #EEARFAKGEE - YT EHRRESH BN TRE
1 SOBAG VM. WM™ M E WM 2-YTAG # B £ Deo, =
0.3, JRFEHEFR 1 h, A MI13KO7 i Bh W s 1 JRIB 1 55 1
h G805 BIE.2-YTAK T B M &, RFE G FS K. WA
B OB A 1/5 BB PEG/NaCl, UK 1 h, .0
F LW DR ERT YT, B0 LB 0.45 pm 3E 5T
WA S EELWE 0. 02% .4 CHRIF,

1.7 ARSIk A TRk E £ YR 107 A IR
A A549, VKT B 1% BSA/PBS &%, ’KI& 50 min
PR AR5 5 PR 25 A 30 0 . 90 D 40 B0 J5 Jim A W 7 S 7 4% T2 Vi (T
JoHIE % S5 F 2 AN HBE16 W Bt 47 B 4 i k) IR 12
B 1 h, B0 B ERVKBEY 0 PBS Ve 4 M 3 ¥k, m
A 500 pl BEBEL0. 1 mol/L Gly/HCI(pH 2.2)7, k¥ 5 min
JEULTEAN I, A 2 mol/L # Tris BRI W 30 pl #E4T H AT,
BCEWE, MARE R TGl W IRIE R I% 1 h, HIA2-YTAG
WRBIRG R 1 h, A M13KO7 % B Bk, IR 92 55 5%
1 h, DLEEAMIE R 2-YTAK K5 3% 90 5 B 400, 45 42 15 35 1
W, WHEW 4CE L, EEPIA 1/5 4 PEG/NaCl, 1k
W1h, 4CHLH L JOEEET 2-YT T . HIR 4CH
DR B3 T~ 5, 5 2.3.4 IIMERR T PBS Bk
BUBG 5 R 4.5.6 WA, AR B IR S 5 — i e AR IR) . 45
AR IR D I R T

1.8 @8 ELISA Al 4o 4k 4% 0 & 4R 5 04 Wit AT 1% Jak
KIHFFH TG J& . ik SOBAG F 4. 30°C Wi F, AT
PRI A 96 FL AN M KT 3R AR 5 3% L 4 SR 0 B 1A
BOUR . B il B8 4B A549 2 1< 10" /LAY %5 8 FE Rl 7E 96 FL
SRR IF IRCEL IR 41 MDA-MB-435 fE R XTI, 2 4% %
B [ 2, ELISA 30 ScFv HUiR fe s 16 v, — 30 b ik
BA SR, —4#1 & HRP/Anti-M13 858 B Hu ik, 40 51 LU
2-Y T8 35 W L I T A ML 3 A ik o R A AR O a8 R
FRANBIHEXT AR, DAB % 8 5 20 min, 405 nm B K B #5 (X
BeAR . D (KT ZLMR 5 4 i B 2 A5 9 IR PR

2 & B

2.1 BFEHKELEE RNAWRRA B REE  H 3 FImR
R E O S5 M EL A R B RNA, Bk Al W 2 44 188 5
28S, H 28S Zkiir 5 & 18S 1Y 2 fi% , #2878 RNA e 17,
2.2 RT-PCR¥ 3 V,.VLAR R BEA®REL DIFFRR
RNA MM, 35 715 cDNALHAMFH Ve V& 0 ET
WEg 4,3t PCR R Vi (ViR BIKR Vi Ve
SR R B AR B iy (B D
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Fig 1 PCR amplication of V4 and V,,
M:Marker; L.V ;H:Vy

2.3 ScFv# ¥ R ek %k s Vi VoERNFBEF linker
R B 0 Bz, 4 S8 #E ScFy B, BB ST
Not T BEYIAL 1 KB 519, PCR 9784 ScFv B[ H Uk
7~ F 750 bp Ab ] WLIE SR (B 2)

bp M 1 2 3 4
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250
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Bl 2 PCR# 1 ScFv F &

Fig 2 ScFv fragments amplified by PCR
M: Marker;1-4: PCR products

2.4 FTAFEGMAERLER ZEFEE W HEMEE R E R
T AT BRSO AR LR K T WD T A, B
MR ANAT A B VAR O, TERE ST AR BE AL PR 25 B pE
.22 ATl ScFv. JEBEHR A RN 88 %, B M L Tk T L
£ 750 bp AbA B 40T . T B JBTORL ARG U 45 5 It H
VK78 T 750 bp Ab R BLTE M SE A (B 3D, 5 #% ScFv 2K
AT H 4001, FE A9 R 5 4F NCBI W% GenBank 2 K JFE A
ATHXE A 99 %6 1 FE IR 7 51) b X B B

2.5 CHTBARIARE )RR R R B RS DL R 9 A
JfLAR A549 XTI T AR BT 7R BE SR AT 4 B B - TR -9

G BE . T LA B BE A U A OB B g T AR B R A i 3R R
SN, Gl 4 IR T 2 115 £ 22 B A (R BT
R A EEGE D,

A S I I B AR Y R R A R SR AR B 3% L o
PRE 10 A TE I A 96 FLKE 37 AR i 4 5 sE B ScFy Bk
A4 Jiti IR TR A0 ML AS49 $EFp 96 FLARES 3% , LI LRI 40 e MDA-
MB-435 fE Jy X B, IR = 1 R B X B LA 100 pl
HRP/Anti-M13 ¥ 50 BEH R # 4T ELISA 5050, B )5 T
NS EE, AT U i U TR 40 e 2 e € P S A L A o P 2
(A 4), 405 nm WK AR ORGSR R H bRl 7 A5

B A549 20 5 BH 4 s I, 3% B L 1R 55 Bl iR g 40 i A549
BHiAEMA,
bp

B3 EARNNEBVILE
Fig 3 Identification of recombinant
plasmid by enzyme digestion

M: Marker; ; 1-6 : Enzyme digestion products

F1 MEEAR AS NEHEREENEE
Tab 1 Panning phage antibody library

using lung cancer cell line A549

Round of Inputed Eluted

M 0,
panning phages (cfu) phages(cfu) Yield/ %
1 5.0% 1012 6.5x 10" 1.3%10 ¢
2 3.2x101 1.3X10° 1.3X10°5
3 2.6Xx10M 6.2X10° 2.4X1071
4 3.8x 10" 5.7X10° 1.5X107*
3 i it

Wt A7 A B A PR 8 R A Sy Wk A O 3% T R R AN B AR 401 & S
VB AR A A T W — TR AR 425 SR B AR 38 =R
i, WA R BTAR PR A R R ) 4R I B RNA,L &5 5
SR A W AE RN (RT-PCR) 45 3 bt (4 & & 77 48 JE A L 130 2
Wik DA A JR 7 2 AR HL SR A AR W T AR R T L 28 -V -
R AR AR R UK SE I B AR B AR B R AR B e
R R B EE TR L 5 IR T 22 B AR A% 9 B v B BT A 1Y
ANJEET I A AR BT A PR AR B T T A R HR LR 48 B R
B SE G 0 S i RN 2 R T S DA AT A 122 o 5 356 L A G
B AT A R e T HUORPT IR Bk A 7= A0R AR 46 e
N ATz

i 88 L SR Bk 2 — S B R M B — T bR B R AT
0 o e S REAR e R IE T AR BL A 1 R kR S kL JRATT BB D
Jils 988 4t At kg BT SR 6 TR PR AT O A L BT B 57 R M L DR
THURY R SR G Bt B 2 A AR A HR0O T A5 T i R SR
BEPUAR R SRR R . XTI RN T s £,
BRI UE B A 15 30 A 4w 4, o B B e L SR R T ST iR &
&, IATHE A IE # SR b B 4 R G T AR 2R R AT ) 1 O
T Ml 96 A ML 2R AT 4 % PHAPR 0 3 L R B S0 1 PBS YR Ik
B, Pe AR R 45 AR 4y . T LB B b 2 PR I OB 1
W B A B A ) Wi AR S R R L e 4 BT R N T 4
115 A5 , 32 B e B IR e 0k PR AS B0 280t 4
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Fig 4 Specific test of antibody under microscope

A':Lung adenocarcinoma cell group; B: Breast adenocarcinoma cell control group; C: Blank control group; D: Negative control group. DAB stai-

ning. Original magnification: X 200

Z IO T R R AR TSR B AT L (HOR R 2Z Ak 2 0 IR A
0094 4l Ak Bt JBT L O 2 2o R RE 1 B R S L o I A
RIPLAR S B AR 55 5 PR 25 A L T 0 0 185 2 A0 7 B A& 1Y 52 B
BRI, ST, 3T A Ok — S8 ) 1 1 7 Tk A 4 B, L
T 4T e ¥ 9 L £ 4 A PR O | B R vk B 1 BT O
B TR T 1Y R M R Ak 2B B R R A Dy i AT
¥, Wang %010 IR A M R 35 comye $0FR R E B AR iC #Y
ScFv R B, DL A B bR 10 B9 20 58 BE B IR (OE10) 45 & L B
BRRE R I A W 0 R AR O e R S LR, T
T2 1A Ak 1 48 3 R B T A RIR O B R Y S I R T 2
RINERCE WS KR RN Tt 7 W <X o A S
e W Ry T AT — L RA R A S,

W % i g 2B ) bR AR R R 0 & R N TR FE T T
PR T T IR I R IR IT . W3R Y7 Her-2 JE R & R IK 7L
JIJEE Y Herceptin, JA 77 9 78 A7 4 Wk LR 19 Rituxan 55, AR
Wik B AR S 22 B B b AAR L BUUR Pk BT MR 1) £ 3 7E T RE R
KA BB AR I HAE T B AT K IT R IR T R R
RV BIAE M, AW T R BT ARA T R L PSR RN A A A X
HU A 1 5 1 A5 BT 45 3 3k 4 010

ARSI L) pCANTAB-5E W B 1A S 28 1A, I Al g 0 28 25
B Ik B 40 i v 5 T A e R A el A X PR ) )
TR T IR R BUAR I . & 4 BTk A IR EE AR T 115
5 A9 51 55 5 MR A0 A549 A7 55 L 35 R 7 00 I T AR SR BT
TR — 25 I R e R S M 0 VA YT 2EE T R
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