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Screening and preliminary identification of human single chain variable

fragments antibAies against medullary thyroid cancer
Liu Qiong,Pang Hua,Xi Jimei,Li Wenbo ,Xu Lu
(Department of Nuclear Medicine ,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract)Objective ; To isolate single chain variable fragments (scFv) antibAies against medullary thyroid carcinoma (MTC) from a
large human phage display library and to identify the biological activity of positive clones. Methods : Thyroid epithelial cell line (TEC
cell) and MTC cell line(TT cell) were used as negative and positive antigen respectively and then five rounds of ‘adsorption elution—
amplification’ from the large human phage display library against MTC was conducted. Specific antibAy was tested by ELISA. E.coli
HB2151 was infected to induce the expression of soluble scFv. Soluble scFv was purified by HiTrap™ Anti E-tag column. The ex—
pression and relative molecular weight of the soluble scFv were detected by SDS-PAGE and Western blot. Immune activity of specific
soluble scFv was detected by cell ELISA. They were divided into four groups:TT cells group,SW 480 cells group, TEC cells group and
control group with PBS; A5 ., was detected by microplate reader respectively. The effects of proliferation of TT cell at different concen—
trations were explored by methyl thiazolyl tetrazolium (MTT) assay. They were divided into:TT cells group,SW 480 cells group and
control group with PBS, Ay . absorbance was detected by microplate reader and inhibition rates were calculated. Results ; After
five panning, antibAies obtained obvious enrichment. Phage ELISA and scFv ELISA results showed that positive reactions to TT cells
were 65% and 50% respectively. SDS-PAGE and Western blot showed that the relative molecular weight of the soluble scFv was about
28 kD. Cell ELISA results showed that the absorbance of TT cell
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(2015-05-22) pmol/L, the inhibition rate between the two cell lines was statis—

group (0.41 £0.12) was significantly increased compared with
that of SW 480 cells group(0.20 +0.03),TEC cell group(0.13 +
0.01),PBS control group (0.07 £0.01) (P= 0.000). MTT assay

showed that when the concentration of scFv was 0.1,1,10
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tically significant different (1=2.881,P=0.02;:=5.073,P=0.006;:=7.324,P=0.000). When the concentration of scFv was 10 pmol/L,

the inhibition rate of TT cells reached maximum (0.59 +0.15)%. Conclusion :Human anti-MTC is successfully obtained with large

phage antibAy library technique.

[Key words ]phage antibAy library ; human single chain variable fragment; medullary thyroid cancer;screening
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1.1 A

KATIRHT MTC U5 B A BT R AR A O 48 1
ikl &7, B R M13K07 \F ¥k E.coli TG 1. E.coli HB
2151, % H New England Biolabs 23 ] , HRP Fric#Ht M13K07
B AR (HRP/Anti—-M13K07 Monoclonal AntibAy) FIHRP
bric iy Anti-E tag PATE PR (HRP/Anti E-tag Monoclonal
AntibAy) W | Abcam 2> #] , HRP #Ric BT RBTAM B 65T
LA ERHCA AR, A MTC 4HHP TT 408 FR
Ji 1 e 40 M bk TEC 4RI [ AR AR AR R A BR 2
AL, S5 AR SW 480 W [ TR LI ZE M A e
% (thiazolyl blue,MTT) Jifi 4 LY 40 M5 75 5L | 4 b b5 5 5
WA Gibeo/BRL 23], HiTrap™ Anti E—tag F:04 [ GE A, 3
it ALY TMB 2 (7000 A bt B R R IR A A,
12 7
12,1 WEpAAPUARMZRE  BOEREARPUAE | ml (BRI
WEEZICHER 7)), A 2xYT-G }iFR3Ed 37 CE%HFF 1 h
JE A MI3KO7 % B A 32 2583 1 h, 1 000 x g .0
10 min, & 332 x YT-AK 2R AME DT, 37 CEwm B FRd

B WO B FE R, 4 °C .10 000 r/min #5020 min, BT
] _B3E P4 1/5 RFRY & i A VKB 1) PEG/NaCl, VK&
45 min;4 °C 10 000 r/min &5.0> 20 min, 3 3, PBS H&T
TE;4 °C.1 000 x g B0 10 min, JF 375 B b W T8 (AT 1A e 1%
W, 0.45 pm i JELHTUE 4 CIAT,

122 HURARSERE I AN DU R 0 T e 3 48 IR X4
ARG TEC 20555807 ] 45 (9 W A R BLAR E WA 4 °CORR
H 4 h,3 000 x g .0 20 min, & 7, N HMER RS
FIBTIRIE . WX A KAUIA TT 41, PBS(pH=7.2) B &40
L, A SRR, BT, R H ] S e G g A5 o
A MPBS (% 2% G L1 PBS) Zi#fL ;37 CEM] 2 hy 5 k-
T, PBS YA 33, (A1 PAT LAY TT 40 A B0 58 5 BT
IRPERCEFENR S 30 min JA @& 1.5 h, 3% B35, PBST Phik 3
W, PBS PR 3 KA. A 0.2 mol H & #R-Hel(pH=2.5),
37 CRZEBEME 6 min, SLEIMIA 2 ml Tris—Hel (pH=7.4) 1 Hll
VIR 5 I ARTBCE K3 E.coli TG1;37 °C 150 r/min %%
1 h A 2xYT-AG (5 4x1010 pfu BB FiA M13K07),
37 CHEFEEW 1 hy1 000 x g 5.0 10 min, 7 B3, 2x YT-
AKE B AN FETTHE ;37 °C.220 vmin 525 st . R E R
10 000 r/min 50> 20 min, BEE, BIMES 1RGN BUik
JiE, BICSERL T — VR0, vkt T 5 ARTRTE AR R T
o HIBUIAR E RO T e E.coli TG1 J574% SOBAG ZfgMifsa
ORI B 1 AR Sk W PR LA B SR R A

1.2.3  Phage ELISA Fl scFv ELISA #2546t J5 BE 44 1 41
Btk B 5 AV T T A SOBAG BAS AR B ML Bk B 14
A PHEM RS 2 x YT-AG(200 pl/AL) Y 96 LR, #Ric
R PO M SRS o SRR AR ) A AT s B 1443
MR AP PRV RN 3 33K v VR AR (|, W R IR B LA 2 T
AR FATE I —BUAr B 2 B i A BRI X
IRLHANALE R PBS, 23 L HRP/Anti-M 13 B3 REHT A N 1
HRP/Anti-E tag i —H 0 (37 °C.1 h); TMB .4 45 min;
AR Auso o AETEHL, SCIRAH A (T BAPEXTIRLE 2 1545 N
BRI

124 EHEAPURMAET  ARYE scFv ELISA PHHEZS
U AR E.coli HB 2151, R8I 4 SOBAG-N “EAit
KSR 77 XA RIS I A ZREEH7 100 pg/ml BISEPT
F—B-D HACME IR FLBEH (isopropylB—D—1—-thiogalactopyra—
noside, IPTG) , 53 SI#ERIZIEY; 4.6 h B, BLOWEAR , FF
YU F BT PBS SRS I Z0GHR 30 min Ji5 37 CARAR, 40
WS S VTl 3 YRS TR T A R B I AT
HE sclv,
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1.2.5 SDS-PAGE Western blot %&5E W IFE sckv KL 43
SR ZS TPTG 175 S8 E.coli HB 2151 155553k 4.6 h F4li
AT seFy IMA _LAEZZ P P17 SDS-PAGE, 25 B 58
Pt BER , # SDS-PAGE % REMT M sckv 28 Hi-
Trap™ Anti-E tag SERZNrAE4EML , 240/ FATT Western
blot ¥ , HRP- 4T E—tag s pEbi iy —41 HRP-P1 Rt
Wb fem ke, B, .
1.2.6  Zfig ELISA # nf MR e idi k- TT 400
FISW 480 4 fits \ TEC 21 1 43 5135 37 T 96 fLAR , WeAa 4% 5%
48 h,PBS ¥k 3 ¥k, AR T4 10 min,0.25 % B % ZEE[H 2 10
min, B ] 1 h, PBST F PBS 444k 3 ¥k, I 244k iy
A[EE scFv, LA HRP/Anti-E tag i —HilFHE , TMB £ 45 min,
FEEARAY 450 nm A AR E 25 FLIN A (8, I T 65 T 40iE40
W PBS B Ralifk sclv 1E R TT AUfIgH s P iR,
1.2.7  ZA0AERGFEIDHIRT I FF TT 401 SW 480 41 fifd 4%
4 x 10° NALFPAETF 96 FLAR L, W H e 5 In A 37 560 B2
i 8 ) LB PRV R, R BE 3591 R 10741072 11072,107! .1,
10 wmol/L, % 50 wl/AL, X BRZH A PBS S whifki |, 4 2H Y%
S ANEE AL, AIEEFEIEE 48 hJE, LA MTT %59 20 wl/
FU, BB 4 h ZAE RS A R EER 150 WAL , 375 A
HEED 10 min, BEERAL TN A . L E2EL, HT5E 20
13 Sit¥am

BT A B SPSS 17.0 GEd T3 Mrig i3 A b B, B 45
BRI LR + hRvEEDE (1 + ) PR, ZREAR IR AR
PR R Ty 22001, o LU SR H LSD— K, 7 ZEAN55 R
HHZ L Dunnett’s T3 K556, PIREAR KB L 88K F ST R
At K, K g 7K HE «=0.05,

2 &% B

2.1 MR EN TRk &

PLTT A B ESEAT T 5 5 IR Bk -pe -4 3%, b
BRI R IN, PO R RGN, 5 e e 0k
BHERIEINT 145 45, VLB FUIR IR BEFE I R e e b iR 13 8] T ]
BEEGERD,

F1 GRREEEEERERENEE
Tab.1 Enrichment of phage antibAies against MTC from

the library
. N NN FEHREE RS
EARUEL W TR AR 2
(cfu) (cfu)
1 2.5 x 10" 49x10° 1.96 x 10°°
2 2.3 x 10" 6.3x10° 274 x 10
3 3.5x%x 10" 4.2 x 10° 1.2x10°
4 2.9 x 10" 5.2 x10° 1.79 x 107
5 2.5%x 10" 7.1 x 107 2.84x10*

2.2 Phage ELISA 7 scFv ELISA 4l =T 7 45 7 A b & 40
PR

Phage ELISA Kzl , 13 A 5ak 5 TT 400 2 B4 5 6, BH
HEFH 65%, ScFv ELISA #0310 AFUpEts TT 4 5 Bk
FLRE, AT 50%, 45588 scFv ELISA B SUSFLATAT
fLGi*5 15 phage ELISA R il v BHM: Sz jig £L v 1) S5 T A —
3, PR AR 1Y E.coli TG 1 09[R BF R 45 3 7 9125
R MERA (R 1),

[CJscFv ELISA-PBS
scFv ELISA—soluble protein
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B 1 scFv ELISA ¥l TTis R PE M scFv 5 TT 4ilass &iF
Fig.1 Analysis of the binding activities of the selected soluble

scFv against TT cells

2.3 SDS-PAGE Western blot %% 7T 7& M scFv %9 &k

SRR 23S E.coli HB 2151 2HIK 15531k 4 6 h
T2 Ak Y AT E scFv 4T SDS-PAGE, 45 % /R Hiid s+
B3] 7 ANAPERS (8 2) , UL AT sckv 4T Western
blot #4528 W RTERIXT 73752 28 kD 243 A i MR 1)
WA, RUIPUARR] T ARl 53Rk 6 h J5 i
FIZRIA AR WL 3 (14 3) .

70 kD

35 kD

25 kD 4

M. FRiESr i 5 1 R AW E.coli HB 2151 4K
2. scFv 5 4 h B9 scFv;3. scFy P55 6 h; 4. 4lifl scFy
2 scFviFSRIERK SDS-PAGE 43#7
Fig.2 SDS-PAGE analysis of the scFv expressed
in E.coli HB 2151
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1. R&HESH E.coli HB 2151 44
2.5 4 h Aifl scFv; 3. 55 6 h 4lifk scFv

E 3 Western blot #U 4k Hifhk
Fig.3 Western blot detection of purified scFv

2.4 fmjf ELISA #im) 5T 72 PE AR 69 45 bk Am 5o 95 75 1

AN ELISA Kol 45 2 ANAE Ausy o ZEIIIRIGE , T 2553
Hrat B o TT 40 4H (0.41 +0.12) . SW 480 21 fI2H (0.20 +
0.03) .TEC 4920 (0.13 +0.01) \PBS 25 4 XF 1EZH (0.07 £ 0.01)
44 Z A 22 5 BA Giit o8 X (F=103.626, P=0.000) , £
IALAS AL R TT 4 ; Rt e Al W] 8, % TT 21
HE R, SEBNIBE R IR scFv BT B & 1Y o
(R 4),

B. Z5 I3 4N SW 480
4 B

AL HURBRBER: A
TT 4i Bk

C. FURIR b J% 40 TEC D.
2 fL R 1

4 GERUERERETHRELR(TMB,200x )
Fig.4 Specific test of purified antibAy under microscope
(TMB,200 x )

2.5 mRIG LA M)
MTT 5 AR R B sckv VE TR X 2 21 20 Jit 48 5 5 i)

(R 2). ST . Bl 250 BE 00, AN AR ) 30 i R 4l
A I IR TT 40 M 200 SW 480 4 MIZLAE scFv W Hy
0.1.1.10 pwmol/L B, AH A scFv ¥ BEVE T 2 245 4 o ik 1] 41
HIFA G- X (1=2.881,P=0.02;1=5.073, P=0.006;1=7.324,
P=0.000) , BB scFv #REEVEHT X 2 A0 pk a0 = A
265 IR RETR 2 ZEMIAR I LA S e 25 7
BAEHEE A 10 pmol/L B, X5 TT 41 i (% #90 hi] = f 195 (0.59 =
0.15)%; TT A MITEARIR scFv WEEMEH R 4La] i 25 S
Gt eF o L (F=4.767 ,P=0.004 ) , XJ B E 17 19 P LA A5
WeFE R 10 pmol/L 415 1 wmol/L 22 0], BGITH 25 (P=
0.253), 5 AW 21 L, B Geit 25 5 (P<0.05) ;SW 480
YA TEAIR] scFv ¥R BEAE I N AR IS 725 57 (F=1.666,
P=0.181),

®2 AERENAAY scFv Xt TT 41f871 TEC 4HAEHY
ERIMHIZE (x +5,%,n=5)
Fig.2 Difference concentrations of scfv on inhibition rate of
TT cells and TEC cells ( x +5,%,n=5)

HeSE (wmol/L) TT SW 480 R P
0.000 1 0.03+032* -0.06+0.17 0562  0.589
0.001 0.11£020° 002007 0964  0.362
0.01 028+023  0.06+0.13 1992 0.080

0.1 031+0.16*  0.10£0.06" 2881  0.020

1 043+0.17%  0.04+0.03" 5073  0.006

10 0.59+0.15°  0.08+0.05 7324  0.000

W oca, ANRAEAS R sclv AF I N ALl 25 gt - 2 57
(P=0.004) ;b [ scFv W2 T PHAR KM e T2 L (P<
0.05)

3 3 g

H AT 2, RET 2R A 28748 & 95% Y15t
&R 70% W B & R MTC 43 12 & 0% He Al B
MTC il FDR AR 8 7 55 4, R4 28 PR 25 A
R IRAE g Al 2 b i Rk | i oAl Zrh A 3R
KX AEAF MTC JUHGE S AP A ITS, A
I RS D R 7 AR AR 2 B MITC TR PALBE 1A
JE ORI O 5 T MTC RSBt iAR I x6) f o H i
PURILHEAT TR 5 SR R bR Re U8
SVEZE A TT QUM I HE 7

1 55 i 1 — e 3k 2l A B SRR IR A S M BT
A AR iR 40 ok U, R Tpt R 2R 24 1R
ZHEBA T NI AL, difbAF e — e R, B fdA5 5 40
A, PR i A BB e R SR A 1S RN I 2 07 J 7w
(2 2k, B JE A A5t DAREADLR P & 23R BE 010
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i N A AT 273 ) P A 2 sl 4 4 i 6 7 7 Y 7
JRLI) T B XoF eI B i ) v BE AR S AR, %)
BT B b U R AR R SRS B AN SR AE T A
FEAll B SN AT 1AL, VR S AR R
AR 1 e 0B A T 57 PR F0R | PR FH R ODR R R A s
YRHEAT 5 SR IEPEMZRT X AERL R AR 1 bt
WORRAR SRS R R B O D YCBU HE n, Bt
PP AR R Z 340, BI56 5 $EIEE 1 A A ] 2
(e 4. BEFEXHHUAIE T phage ELISA Fl scFv ELISA
Y8 S5 I WU BH PR A SRR IR SRA R
R, Al scFy 47 SDS-PAGE  Western blot FlIff
PESTE PRI SEE | YRS DA 25 Wk R A A4 2 vh
FIERAS T Bt MTC RS AR EREEDTAA

SR, ARSI T e R A TRZ AR . Bk
WIBRTE P25t JE 68 R (AR SEB T T AR rh 2 2D
TR EAS R 3 x 10° AP ED)  Hi i Fit rp
P 8 6 3 A AN T R4 7 10 A RN g 5 44
B 4G b anfe g g i ], Do b R R A A
NG v B 25 5 238 VR RO Z A Bk~ g 42 1)
HRIE S Th AR EARR M R, USRS Rt
PR BN O 1 AT 2R AR, SR T A L 502 R
S YU T IR, 718 BT AR A X el A
ANUERE WO 25 R0 T 00 o xfE DA S B 3k 5
o S AT P IRARHRZR IS o Wi RN FH A
o B PR B B G 2 R R S A R
TESE A AR AR I ATt S2 31 1 B
Yim SE0 T IR SRR U | LAE R AT A
JL S R AT Rk SR E R B 2 90 3 R (fluo—
rescence—activated cell sorting, FACS){XAE 1 d AYR
(] S 0 12 38 1 v e e T ) SRR LA A O
N EHUAR RS T, 3R A5 R SE BRIt 1R B
ARSI T B X ARG B FE M BUR AT R
0, 7 far R A BRSOt LA PN U By o7
BT, LA MTC 424 1 FhiEr 912 W L ik
VIR
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