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FIRA, (2GR A RHB P, AR KT, B0 BT R Aok a9 1L
HAE A, 1% T R BARGEBLE H)3R K 304k & A FVIII(BDD-FVII) &) & 44 fod2 4k 2 | H4 & 44 49 Tyr664
Foi245 Thr1826 R & 4 Cys, 1% THEK2934m it 45 K W 5wy KR £ ik, b 23 A LF0E#E
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FVIILER b 5 | 1 FE Y I A 995 1 JE DRV T 7 WF 9 )
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Stratagene /A 7] ; DNAIE % MHA A &5 5 New Eng-
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A48 AR 3 42 (No.ZR2010CMO6 1) 48 4 T R %) 35 H
(No.2008152)FIZL & B 2% [0 LA AR HITT I 81242 (N0.20071108) 9 5 H

*HIEH . Tel: 0535-6693825, E-mail: fuxiangmail@163.com



IR RELE : A T Tyr664Cys IS Thr1 826 Cys 58 A 4K BDD-FVIIIHE K] 19
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3’(IF [ ). 5°-CTG AAG AGT AGT ACG AGT TAT
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CAA AAG GC-3’(Jx In] ){E Pfu Turbo DNAZE & [ 11
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k., £33 BDD-F VI Fl 42 55 R 15 3448 pCMV-HC
FIpCMV-LC. Hy T ¥ F ik A2IX 1 Tyr664 FlE5E A3
[X [£] Thr182654% 4 Cys, 43 5] LApCMV-HCHIpCMV-
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1A pCMV-Y 664CHC 14 Thr1826Cys 545 [ 4k %
L # RpCMV-T1826CLC.
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1.4 Western blot¥] 2245 K F i f i) & B FTix
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R 2 IR RE
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FEAE J DAL bR TIARE -h £k, BB s FF S A5
(RS G AR M AR T 1 4 152 A Y () 7 4 LU AL, R 55A
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1.7 XWHERNFITFIE
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N EEE I RIS A pCMV-HC A pCMV-LC.
JHPCRAY G 1) 51 22754 pCMV-HC L BE A2[X
¥ Tyr664 1 pCMV-LCH 4 A3 X [f) Thr1826 5%

h Cys, 1321 CysJe 748 5 Al i 5 &1k 4/ pCM V-
Y664CHCHIpCMV-T1826CLC. DL & FFVIIIfK) 45
ARSI

FVIII [ss] ar | a2 | B | &3 Ja] |
Split site
VSer1657

BDD-FVII

ATle761~Asn1639 ss] a1 | ao J] & Jafe]

HC [ss] a1 | a [ e [ss|| as fa | |
Y664CHC [ss] a | A | T1826CLC ISSH L |C1 | C2|

T|yr664—>Cys Tyr1826—Cys

1 FVINEETEYMEHREE
Fig.1 Schematic representation of factor VIII and its derivatives

2.2 HMAE. BEZRIRIEF ZFREOFE K
FHEVIIZ o 5 Ht A4 1 47 40 )i & 25 [ Western
blotkslll, 454 Wor(1812), EIEE A (A IE R
FIDTT), 35 Y664CHCRITIS26CLCHE K] fFPHEK 293
41 i v v W, 5 ¥ BDD-FVIITRE R 6] e 40 g v 36 3k
(JBDD-FVIIIAH % 73 - 51 & K /N — B0 8 [ 4541,

DTT
)

PEORN R ARE ), R HE R AA(Y664CHC-
T1826CLC), [r] if b ] W2 56 4% T Bl — i A 1R 11
DA B T R AZLE Y 664CHCHIT1826CLC. JL#LHC
5 LCHERIAE AR JR 4% A4 3L mT DLl 25 A7 7 1) T 4
HO)FEFEHE(LC). 7EIE JFAAF T (FF & o inade Ji 51
DTT), L% Y664CHCHITIS26CLCH: [X] 41 Jfy v ok W

Y664CHC-T1828CLC

e SLIN A 2R 42 I S RU (DT TH MIAN A Jt 77l (DT T-) 22 SDS-PAGE J& FIF VI 2S¢ FE T A4S I«
Transduced cell lysates were resolved by reduced (DTT+) or non-reduced SDS-PAGE (DTT-) and probed by FVIII polyclone antibody.
[E2  Western bloti&ill| “FiSE X BXRIE . B RIAH M
Fig.2 Observation of inter-chain disulfide cross-linked heavy and light chain dimmer by Western blot
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TRIREA M E A&, WHAEDTTER |, 85 —
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2.3 HEEZETBRRIRFEERES W, EMEHEMN
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HERE SR PEELISAE 570 BT 6 BE DR 40 ifw b7 1)
i 25 R WoR(813), 5 3t B £ AUBDD-FVIIL

Y664CHC HC+LC Y664CHC

+
T1826CLC

45 B means£SDFE 7R, n=6. *P>0.05, S HCHI L, **P<0.05, SHC+LCAHI L.
Data are represented as means£SD, n=6. *P>0.05, vs HC, **P<0.05, vs HC+LC.
E3 s LENERESE

Fig.3 Amount of heavy chain in culture supernatant of cells
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A I A3 W FH OB A .3 e BDD-FVIIIZEDR 40 il
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PP I S TR A L ) B A A A, o S R
FARAF R R WS w0 W MR e 2R, AR T
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S, AHENA) OB I DA 1.9:1, 17T G ) — A g
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3 WA VRTS8 TN 2 B 53 W AN T AT 1 (R 280
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2k W M means+SDF 7R, n=6. ~P>0.05, *P<0.05.
Data are represented as means=SD, n=6. “P>0.05, *P<0.05.

T1826CHC HC+LC

Y664CHC
+
T1826CLC

4 HppiEF EERREEE

Fig.4 Amount of light chain in cultured supernatant of cells

Activity(U/mL)

Mock BDD-FVIII

45 5 Dmeans+SD 7R, =6, *P<0.05, SHC+LCA L.
Data are represented as means£SD, n=6. *P<0.05, vs HC+LC.

HC+LC Y664CHC
+

T1826CLC

El5 “AEET LiERMFVITAEYE
Fig.5 FVIII bioactivity in cultured supernatant of cells
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Dual-vector Delivery of Thr664Cys and Thr1826Cys Mutated BDD-FVIII Gene

Zhu Fuxiang*, Yang Shude, Liu Zelong, Miao Jing, Qu Huige, Chi Xiaoyan
(Life Science College of Ludong University, Yantai 264025, China)

Abstract

to overcome packaging limitation of adeno-associated virus (AAV) vectors in hemophilia A gene therapy, but lead-

Dual-vector co-transfer of coagulation factor VIII(FVIII) has been used as an alternative strategy

ing to a chain imbalance problem for an inefficient heavy chain secretion. To improve heavy chain secretion, here
we aimed to develop a strategy to enhance the interaction of heavy and light chains by introducing a disulfide linking
between both chains. A pair of vectors was expressing Tyr664 to Cys mutated heavy chain and Thr1826 to Cys mu-
tated light chain and co-transfected into cultured HEK293 cells to investigate the gene expression, heavy chain and
bioactivity secreted in the culture medium. A disufide-crosslinked heavy and light chains dimer was observed from
total cellular protein by Western blot under non-reduced condition. An ELISA for the heavy chain demonstrated high
levels of heavy chain (125+£29) ng/mL in the medium, greater than that secreted by wild-type heavy and light chains
co-transfected cells (75+23) ng/mL. The bioactivity in the medium was determined by Coatest chromogenic assay
showing as (0.78+0.29) U/mL higher than (0.34+0.12) U/mL in medium of wild-type heavy and light chains co-
transfected cells. Thus, it suggests that inter-chain disulfide linking could improve efficacy of dual-vector delivery
of FVIII gene providing a feasible approach for an in vivo study using dual-AAV vectors to transfer FVIII gene.

Key words  BDD-FVIII; dual-vector; inter-chain disulfide bonding; heavy chain secretion
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