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[Abstract] Objective To study and prepare the monoclonal antibody library against human FXYD6
functional region,to screen the hybridoma cell lines secreting the monoclonal antibodies against intracellular or
extracellular region of human FXYD6,and to identify the biological function of monoclonal antibody against
extracellular domain. Methods FXYD6 functional region recombinant protein which did not contain the trans-
membrane region was prokaryotically expressed, purified,and FXYD6 recombinant protein was used to immu-
nize BALB/c mice. Then splenocytes after immunization were fused with myeloma cells SP2/0. After several
rounds of screening and cloning, the hybridomas which secreted the antibodies against the extracellular domain
or the intracellular domain of human FXYD6 were established. The antibody specificity and subtype were iden-
tified with indirect ELISA, western blot and immunohistochemistry. The monoclonal antibodies against the ex-
tracellular domain which recognized the native conformation were screened with flow cytometry. The antibody
against extracellular region was prepared with the ascites revulsion method and purified. The affinity constants
were measured with indirect ELISA. The function of extracellular monoclonal antibody was detected by
HepG2 cell line with high expression of FXYD6. Results The hybridoma cell library which secreted the mon-
oclonal antibody against extracellular domain or the intracellular domain of human FXYD6 was successfully
obtained,and extracellular region monoclonal antibodies with the functional blocking were prepared. Conclu-
sion The prepared anti-human FXYD6 extracellular monoclonal antibodies could inhibit HepG2 cell prolifera-
tion.
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Fof Jf R A 56 B L FE B R O L B A
M R Hp i ek, R HE N A R AN 3 A S AR
BN RWFGE FXYD6 [ A9 4L 812 50 A1 F A 4 24 A
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1.1 MK A FXYD6 fi N X-G, S-FXYD6 Jifl 4 [X -
G4S-GST-His; TAG %A )7 51 1) J5 A% 2% 34 [ ki . BSA-
FXYD6 Hi4h X B E A (P EEKE AR A RA
AlA D s R AF A BL21 Co [ b 50 BE I 3l 4R 4 4%
AR/AE]) sNi Sepharose 6 Fast Flow #4ifbt: (1 E GE
Healthcare =¥ Bl 2/ 7)) ; SPF 2% BALB/c /N (2
Bl 2 B 15t % BT sl i 52 56 0 5 SP2/0 /N B B8 IR
20 i (P E AR KL R E A A BRA FDD s peDNAS. 1-
FXYD6 J5kr CRif 359 41 45) 5 293 T 40 Mo #k . HepG2 41 g
¥RCATCC F 8L B A= W 9 B B 2R A7) 5 G 2F 13 1640
BER AL R WS R SRS M R E R (HAT)
KR ok RE IS IR mE e A (HD R R . R &
TUE (6 Sigma A RDsHIARERRA A (EHE
Southern Biotech 24 %)) ; fR#T Myc BA 78 BEPLAAK . BiAR
i AL AR 1 SR BT R Bk G (TgG) B fA .
R T BB TG CHp [ b 5 A2 S W A 0 4 R A BR
INFD s TR (DAB) it 7] £ Crp [ 1 -
A=) TAREA PR F)D s Western blot 15 R U b4 &
G0 3 70 B R b B SRy 22 A o BR S WD 5 S B
TR R (FITOFRIC L FHi/h R IgG(HA+L,
R S R A AR B R 5 BRI 5 2 2
JF 988 4L 40 L OE B 4121 G M T s B B i B R B8 A7

A1 BERR A
1.2 Jiik
L2.1 HrluEAERE A FXYD6 i N IX-G,S-

FXYD6 i #p X-G4 S-GST-His, TAG 3t K JF 51 (1) Ji
13235 Bk % A 323K # ik BL21(DE3) , BL21 WA K
ZXEN 5, 0. 5 mmo/L & N FE-3-8-D i {4 FL
(IPTG) T, iFs T4l R A& ITPG AR HE S
41,37 CHig% 4 h, B0 A B A M. 12201
b Tl B B R - 3R TN 0 IR i (SDS-PAGED B it L ik »
o se gL B 5 M R IRE A .

1.2.2 HlR&EAggife B0l IPTG iS55 M
BL21 25 mmol/L Tris 150 mmol/L.NaCl [ 2 f#
M= S = I 1 I~ TN o= I - R
VE . Al 5 SDS-PAGE, % S s de o, Jii 8 )5 & 30
HWEA FEERAE BB P. EBEBRKSE Ni-
NTA & @ E & H17 22k, 30 mmol/L bR 1 5 iz
ERZZ vh i (PBS) Pk M 24 2 (- 200 mmol/L Bk PBS
VRN H AR L H i E BB I = PBS k4.
1.2.3 shite SN ES s ki 6~8
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Ji#% i) SPF 2% BALB/c M /Iy B, IBUIE N T 5 50 pg
PUREE AP 7 d 5. /0N A ORI . () 45 il Bk f i W
[ Cenzyme-linked immunosorbent assay, ELISA) £
/N BT BT AR RN 1k Sz 2 i Je bt A R
30 pug NI TE 5 s S IR BN BRI /N
1.2.4 ZsCim om0k 58 UM SR S0 3
d J5 1 BALB/c /BB M40 ML 5 SP2/0 /)N B 6 96
(1 5), W &2 B (PEG) 41 il @il &5 75 1T Al 4
HAT 85 37 J i 5 fill 6 240 B . B BIR A B 32 0 38 BH P e
R, B FXYD6 #4185 1 K& b 4 8 1 3E i fe] 4%
ELISA 0 % &1 %5 8 40 FXYD6 it J5 A7 50 238 [ L 1Y
AL TR A R BR - [ B 25 B X A 25 B A B 95 I I
SCIRE 20 LA L RIAS 30 £ X 2r W FXYD6 i Py X B8 4
DX BT Y 2 52 R0 A0 B AR o BT AR ST 2 0 a7 e
FeAZIE 4y WL AR AL, i BSA-FXYD6 g4 X £ ik
L A4 ELISA J5 3578 43 W FXYD6 Jd Py X 5 i1 4
DR S P iR 114 B 5 A BT 2% S8R P O 8 B 0T G 43 A
A0 DX R IR 20 Mk o B SRz 9 B Ay 43 W A X T
F4) 4% 52 98 20 JRLAR » BF P S 0 1) B Ay 4 0 S PN DX BT 1Y)
ZACIE MM AR . A3 ELISA 300 FXYD6 HATHY
RS PE 5 RO TR S 2k 8 1 AR A O BT D AL 4
FXYDI.FXYD2,FXYD3,FXYD4,FXYD5,FXYD7,
TR 3 WA S R i K 80 e Y BT R LA IX 22 K Y
Vi RE A A IAAT I B S

NI 20 R L E R T A W 2 A
B 4 pm LY FrL W MBS K AR PR E R
JG L AE 0. 3003 AL U W BE D' 30 min. 506 B ML v
B 1 h 500 0 A XTI A X B P XA 4
IE AT VS W (L s 3 M RE) 4 Cab e, 1+ 200 1Y
AP E bR iCSHi/N R 1gG 37 THEF 1 h,1: 200 Ay B
Mt SH AL AR iCEE BN (1 3 37 CHFF 40 min, DAB
o ARG Y, BRI, M IR S R BB TR
ML BT HH L FXYD6 45515 0L
1.2.5  PHPEZR SR g B H 2 0ok i A K
F AT A AL W B 0. 25 pmol/L FOKALZE AL BE 2 b,
ELOWCR A .37 "CARE KCLIFWALBE 15 min. A
B L VKBS R 1 2 W (3 2 D B %E 4 min, .0, F &
W . FE A M DOIE T m A T 2 . = R E 30 min J5
B, FEE B . EEZADE. M E R 4
CHB A L. ZRARTHEEH 1028 Giemsa
Pefty, 30 min, PR YW, W R EE PRI E R
BE T WL TR 43 IR 4 0 o 1 v 09 43 2 O A
Gt g R K RCE GHEOR T 305 T 50 > 40 M
T/ D .
1.2.6 FXYD6 st X BATTREHIREI 5 BALB/c/h
UM S T 4 500 L A W9, 1A JE R TS 1 mL
PBS ¥ Jf a8 & 52X 10° ~9 X 10° /mL 45 Wy 1 X B8
PR AR SR A L. 1 RS OB OK . B L. W EE G
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FAEIIE A PTA , A8 ELISA B4R .
1.2.7 FXYD6 Jfl4h X 55 BB iR o e vk kil He
XA 293T A0, LL 1 X 10°/mL $ 5 24 h
J5 - BRI 55 Y FORL peDNA3. 1-FXYD 6 ¢ 2 pg i kr
pcDNA3. 1-FXYD6 i # T 500 pL Opti-MEM w1, %
—IEFRIM 500 pl K5 FEAE X I CREE Y41 L IR 5
Ja M A 2 pL Lipofectamine 2000 #% 4L il 7|, 5 2 1R
57 EIRCE 15 min, 6 h J5 4 i DMEM #5355 5, F
K57 30 ho il & 8 AR &L Myce U450 F A A X LT
Western blot & I B #% Jit kL Bf 5% 5 19 293T 21
FXYD6 ik, WHECHYIE M 293T 4141,0. 3%
BSA VRS A LL PBS 7 B B9 i 4h IX B 5 B 4
& (1 ¢ 200 PBS # B) . LL/NE 1gG 1B M 25 9 X R L 4
CHEF 45 min,0. 3%BSA Ve, I A FITC $rig 1l
/N IgG(H+L) .4 ‘C#%HE 30 min,0. 3% BSA
VeV 4B E BT PBS, A7 i X 4l AR

B0 B A K e 3k FXYD6 8 H Y HepG2 4
B, 2L 4> 10° /mL, 100 pL 85 T 96 fLA5E 25 5%
e BFFLINACR [ ¥ BE B9 FXYD6 it 4h X B 5 [ 41
R LU 43 R 5.10.20 pg/mL) . BHE 3 MR
AL [ B35/ BT TG [A] B X R ZH L 4k 2215 5% 24 h
Ja&fLmA 20 pL MTT(5 mg/mL), 3% 5 h, 5 I
W BEFL 200 pL PBS #£% . A 100 pL DMSO %
fiff W 55 0 28 S ORI E Aygo o SEIRTER 3 K.
1.3 Zit2eAb ¥ R SPSS13. 0 G it 84 ik 17
Gy, HHRER Tt Fas A R ¢ #
I K I K E «=0. 05, DL P<C0. 05 N2 RAE ST
2 % F
2.1 HEERHEFERE 4L SDSPAGE. 65 .75
FHBIAEFFAL IR MR &4 RSB HE
FAR R 43 5T i 5 U ARAE , WL 1,

1.2.3.5: 44 A5 4 M: H H marker
A 1 FXYD6 MEERFSRIE

2.2 fUlREAMA 4R S8 S S, SDS
PAGE Kl H #4938 1 32 248 P AE Bl (& 2),
FAE A SA His br%s s AL H i 8 . e
Ko FE b A B H A S BRAR A AR BRI B Rk
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AT LR B A9 B PR . 56 2 LA 30 mmol/ L B mk 6 i
ZREF . U PR PE N B 2 L, 9B PBS J5 . H
M7 194 SDS-PAGE #3046 Bk 90 % 24, WA 3.

1: FVEW ;2 DL s M: 28 H marker
& 2 FXYD6 iR EARIEFER

e EVSWG2: 5B 3 : B 4:200 mmol /L WK M 9% B8 7 5 48
i B B8 s M: 2 marker
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AR SRR SR Y FXYD6 B 5T B B A ) 2 42 98
X 3 BRPHPEZSSCRE AT Glemsa B0, 85 T WA A 106
AL AE A Sy LK 2 200 B R /) B U A A e € 1R B
TG 2 BR A SR 20 O3 0 B O I P X B A
T PR R 53 3 A 1gG2a ., 1gG2b, 5248 ¥k k 45 1
R A% S I8 240 L 23 00 T X i A1 IXC £ B B B T AAC L BT A I
By 1gGL B2 580 N4 . 45 19 3 R A% 500 1 L3
Py ml AR I 4 23 B 2 s L. MR oo IR 1B
0 20 1A% R DL 3 €6 i T T A0 R L T I 3 (I
AN IR R BE W A 45 38 FXYD6 1, I
K 1B.C,
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A.FXYD6 2 [ 76 #f £ J0 40 il o 32 38 (X 400) 5 B. FXYD6 25 [ 78 9 40 i v o 32 38 (X 400) 5 C. FXYD6 25 [ 78 IE & 40 i R 32 3k (X 100)
B 4 FXYD6 EHAEARAL PHRIL (Giemsa f )

2.4 FXYD6 ffioh X Bhr Dy etk A i = 40 g 52
55 &I FXYD6 g Ak DX 5w B 4T AR T LAARE S R 1 2
¥ 235 84K peDNA3. 1-FXYD6 B 293T 40 3 ik
M RIRMI G N FXYD6 2 11 (& 5) , BLAZ 3 3k hL Ik
5 293T )5 2B M A FXYD6 & {7 F14X10° ~
20X10°, FXYD6 [y &b X B o B e 44 o] DL il T 96
HepG2 20l 8 58 . th vk B (10 pg/mL) B4 B4 ok JiF
(5 pg/mL) BB 5 20 At 35 5 A I S A0 9 A
A 22 A B2 8 L (P<<0. 05) , 45 — 5 MY Wk B 1K
S AR R BE (20 pg/mL) BT L H U (10
pg/ L) BT A ] 41 B 3% 58 AS B R (R 6) . Bl &
FXYD6 Ji#h X B4ty D it B W B 44

A:FCM ] ; B: Western blot K , 1. RFE Y4 ;2.3 5 Y40 ;2.
Myc 47033 : FXYD6 g 4} IX 147
B 5 MSNX BEEEREFEREIRAA FXYDE €8

6 FXYD6 féh X B 52 BE L M &) HepG2 4B REIE5E

3 3 it

FXYD 521 8 2 85 R 2R 1 PR HG i A0 30 35 5 X
F A E ) PEXYD & /R e 41 i #5440 .l ad
A ) A0 2 ) T % 45 A ThRE L T FXYD2 AR B
)& Na,K-ATPase vy W3, 43 5 518 2 i 98 A
KEA . GREMNE Y LA CREME., FXYD3 £
ol i g e 2R 05 L 5 BV e BT AR L R R A R A 0%

J& B B F PG B2 MR . FXYDS BRI T
EZL R IR R o TR OE R e A S PR RS
TR E-ESEE RS MR A (R 22 R Hm Rk S
NETGE =Y AN, FXYD6 & [ %4 B L 4L & ik
FRAL Y . AR A o B 2 A A A A PR R B
S il B TR R SR R G2 B i 1) B 5 [ B A4 L E X L iR
TR LB 2 g X rh B 2 T 85 B P XL M A X
AT O RIS GST @l & R ik, AMUA B FH R
HEEHMIEFT S K FXYD6 /b X A X7 51 58
2R TRl A R R, B R PR A O R e M R B
WEE H A& A e wlE T s 22 A alifl

KWFFW BL21 BIXHMWEHMWE AR EE ., A
Dy fR . ARSI TP N FXYD6 g Y IX-G, S-
FXYD6 i #h X -G4S-GST-Hiss TAG J[H 75 51 32 315 2
iR A fE 3 BL21, 3534815 FXYD6 & 41 & 1 Al %
PER AR s . WEAE A His br&s A 0F 5 1
BEAAED BEHAEA SHEESE B, ®H 30
mmol /L BRI 8 115 2% 35 1 o R 2 DR e B i 3
Weds g PBS WS . 4R 15 & 2l B2 FXYD6 544
HH,

LIU 25 i £ (9 B B0 AS BE R0 K 2R 44 52 1 L R
B OHAET REPE M AN X b, B Tt A WE S T 4l
I EAH FXYD6 Hit it 505 /N B il 25 51 % il Ak X 5%
JiL P DX 1 B T R BT AR [ s LA B 4R A5 18 1) R SR 2 T
fetE AN X B v BE BT AR . AR SR SR FH /N B R N
TS s A s o LG i ] D R T D A A kA i A
J o A7 G 38 T A Sy A R S R R R
W5 /0N B R 200 R L O B 00 B S O 2R R S T
Z= 5T A AR I P bR 25 B O R BR X AR 2 R
s IR 2 K B A BH A S N 1) 2% A 98 5 B4R 21 4 b
X FXYD6 fifg P X 8 i b X B HT /9 2% 28 98, BSA-
FXYD6 Hfg#h X 2 B 5% H 43 10 i 21 DX Bt 2% 28 90 4
Jatk . #EXF FXYD6 Jifd b X 5 bt i 5 1 48 0 b & 21
il 45 1Y BA ST 5 HoMl FXYD # A G .38 U 5 Al A
R SRR N A rh ) FXYD6 851 . AF5TIE &
FXYD6 & [ 76 i 41 21 b i 32 35 s FXYD6 i 4h X 5
SUREPTR T DLURE S U R SR A 42 1) FXYD6 & 1

W5 & B FXYD6 8 [ 5 £ F b A oG,
FXYD6 i3 &3k o] 42 #F J7F9 40 i A0 B P ai iR 28 5
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FeR . FEXT FXYD6 JiI 41 X B4 3 R #E AT W52 11
SEH L AT S B AT i R ik FXYD6 & i
JFEE HepG2 4 Jifd 36 58 . A0 8l 15 -5 4 4 09 i S IX
B — E 1 U BE R T S X ST T RELIBT 1R 4t
A o 2R T oy A B2 P70 45 o i B2 B T 410 11 240 i 9% 4 A
Jo W] 22 5

BB R i T o i g X FXYD6 i A
DX A0 DX BT 2% S0 AR bR L O A T FXYD6
J A1 X Dy B BH W B BT X R AT FXYD6 8 4l
Lo A AR AL A — 26 g 1 B 1) 3 97 5 E 1
SSAE ST
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