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l Split before Ser'®” and fuse intein sequences
HemeN  [SS] A1 [ A2 []mN]

mcre [SS[neN[] A3 [ci] c2]

Fuse leucine zippers to intein sequences
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1zinicre [SSEZmN]] A3 [cifc2]

Fig. 1 Schematic illustration of BDD-FVII and derivatives of its heavy and light chains

The heavy and light chains are produced by severing BDD-FVII before Ser'®. IntN, IntC: The N- and C-terminus of split Ssp DnaB intein; LZ: Leucine

zippers; SS: Signal sequence.
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Fig. 2 Heavy chain secretion in plasma
The data are represented as x + s, n = 5. *P > 0.05, **P < 0.05. I:
BDD-FV[[ ; 2: HCIntN; 3: HCIntNLZ; 4: HCIntN + IntCLC; 5: HCIntNLZ+
LZIntCLC.
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Fig. 3 Light chain in plasma
The data are represented as x + s, n = 5. *P > 0.05. 7: BDD-FVII ; 2:
IntNLC; 3: HCIntN + IntCLC; 4: LZIntCLC; 5: HCIntNLZ+ LZIntCLC.
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PLREN 9V BB RAAEHT Y, HC 5 LC L4078y

B B 21 BDD-FVIIA WA L.
40
£30 —
220
=
g 1.0
2
i 2 3

Fig. 4 FVII bioactivity in plasma
The data are represented as x + s, n = 6. ¥*P < 0.05. /: BDD-FVI ; 2:
HCIntN + IntCLC; 3: HCIntNLZ+ LZIntCLC.
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Intein-Fused Lucine Zippers Increase Plasma Coagulation Activity
by Improving Protein Trans-Splicing in Dual-Vector
Factor VII Gene Delivered Mice"

ZHU Fu-Xiang”, LIU Ze-Long, MIAO Jing, QU Hui-Ge, CHI Xiao-Yan
(Life Science College of Ludong University, Yantai 264025, China)

Abstract We previously demonstrated that leucine zippers fused to intein could increase secretion of spliced
B-domain-deleted coagulation factor VI (BDD-F V) protein and activity by dual-vector based BDD-F VIl gene
transfected cell in vitro through improving protein trans-splicing. In this study, a pair of plasmid vectors expressing
human BDD-F VIl heavy and light chain fused with lucine zipper and split Ssp DnaB intein was co-injected into
C57BL/6 mice via the portal vein. Fourty-eight hours post-injection, the level of heavy chain and FVIl coagulation
activity in collected plasma were determined and shown as (298+67) pg/L and (1.15+0.29) U/ml respectively, greater
than that of control mice injected with both vectors without leucine zippers ((179+59) wg/L and (0.58+0.19) U/ml). It
demonstrated that leucine zippers fused intein could increase F VIl coagulation activity in plasma of mice with
intein-based dual-vector BDD-FVII gene delivery through improved protein trans-splicing. It provided evidence for
ongoing hemophilia A gene therapy using dual-AAV vecors.

Key words B-domain-deleted coagulation factor VII, leucine zippers, dual-vector gene delivery, protein trans-
splicing, plasma coagulation activity
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