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Iy, AR AL AR FE RS OF S0 T AAV Bidk . TR A R PR IEL F309STVII SRR T —Fi g i .

R BRI VIS Sk ATk TR B
FEH%S: Q5. Q78

Intein-mediated F309SfVIII ligation with enhanced secretion of its heavy chain
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Abstract: Coagulation factor VIII (fV1II) is a secretion protein and plays a crucial role in the coagulation cascade. Hemophilia A resulted
from deficiency of fVIII is the most common X-linked recessive bleeding disorder. Gene therapy is recognized as an attractive strategy
for the eventual cure of this disease. However, the gene therapy is hampered by the big size of fVIII gene when using the most promising
gene vectors, adeno-associated virus (AAV) vectors. In this study we explored the intein-mediated protein trans-splicing to deliver a
Phe*—>Ser mutant full-length fV111 (F309SfVI11) gene by using a dual-vector system. An intein is a protein sequence embedded within
a precursor protein and can excise itself through protein splicing. The F309SfVIII is proven to be beneficial to its secretion. The
F309SfVI11 gene was broken into heavy and light chains before Ser”®® in B domain and fused with the coding sequences of Ssp DnaB
intein respectively to construct a pair of plasmid vectors by inserting them into the pcDNA3.1 vectors. Forty-eight hours after co- or
separate transfection of 293 cells, the co-transfected cell lysate showed an obvious ligated F309SfVIII protein band by Western blot
with a polyclonal antibody against fVI1II. The amounts of secreted F309SfV Il protein in culture supernatants and their bioactivities
were (71+9) ng/mL and (0.38+£0.09) 1U/mL determined by ELISA and Coatest assay respectively. The supernatant from combined cells
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with separate transfections also displayed lower levels of F309SfVI1II antigen and fVI1II activity [(25+6) ng/mL and (0.12+0.05) 1U/
mL], indicating the F309SfVIII could be formed by splicing both before and after secretion. The content of F309SfVIII heavy chain
protein from co-transfected cell supernatant was higher than that of intein-fused heavy chain transfection alone [(135+10) ng/mL vs
(37+7) ng/mL, P<0.01)]. These data demonstrated that intein could be used as a technical strategy in a dual-vector system delivering

F309SfVIII gene with improved secretion of fV11I providing an alternative approach to circumvent the packaging limitation of AAV for

F309SfVIII gene transfer, which encourages our continuing study in hemophilia A gene therapy in vivo.
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BRI ERF- VI (coagulation factor VIII, VI &
FEAET ISR P I — o S BOR R B 1, At
RGN —Fh LA R, HEEPISAE 5 [E 1 fVIII
Dy RE BB T B0X- R B e i TR AL I A0, H AT
X T2 VR 7 32 B 2RI PV IR Ga ) A
S AT ZL VIR A e %0 s Tk
DRISGR e Pk s i LAAAS 4 J 5 DRIV 9 5 DA Ayt F 2R
I A I EAR R AN, R CITF R LS 3k R 48
i, R4 Bh99i B (adeno-associated virus, AAV)ZE 1K
SIS RV/VE= STl NI B4 OB | S 3 i DR R WS dee - 5 P
BITHEFUTRE T Z N o (HE AAV BRI 25 5 R
4.7 kb, fVII L cDNA Kk 7 kb, Hid T
AAV BRI A B PR, B L4 S 70 B 45 A6 15k
4a B sh et fVINL, B BDD-fVIII (B-domain
deleted fVIII), K/NK 4.5 kb, i3 R0 1) 1
P8, HAARME DL AAV R . H HTif e AAV
5 BRI R AV L PR S 32 S0 R A3 HT /N S 3
T BT A AAV F AR RER FH 41 BB
PETE . bk RAR T Re B TR U AAV Ak
SR IVEERS SV LR, i3 f ol sl A TR IA KT
AR, Jad T AR WA AR I AR T R, i
AR B N o T BRI RR SR, el AR e,
ZEliF AT, AR AR TR R R ik
Y 2 5

P DR intein) ) & 150 e X BT HI DA X8R 2
G VI BRI AL 3R AL T R HOR SIS . NS IR
— R TR E AP I 2 KPS, R TR
AR A A% AR B R e e, BES
T I By 2 B NI 1 B )R] A 9 A0 %) 1 3 B T (N-
extein, C-extein) UINEEERE, TRz . BRA4E
Yegis M R A R TR I (cis) R
2 (trans) A, 53] BTS2 10 A 25 SRR I8 28 1) o 25
Ao IR S3 1 TRI R RIS PRSI, B4 S N b
NIRRT AR, AR AL, AT
I FEAE RS, KT VI ERIE . TN it

PRI 2 AN WM FALHI AR, A Sk
FLAT W] B ARIE AV 233615 1Y) Phe®™ —Ser 5848 k4
KAV (F309STVITN JEN®, F 57 rpil ity B &5
RIS AL B2 S N 14 0 5 1 SRR AR I Ser™™ i
T W T B (HC) AR BE(LC) R 4, il 5 4
EBA AT Rk AT 8 1 R U BT 21 Ssp DnaB inteinff)
N Zii (In) 1 C g (1c) HE DRI il &, At — % B A% ek Joit
Frggifh, gL 293 400, MEL4H A F309STVIII
MBS FE, KIS % L3 b F309STVIII M) 24 0k
PE, 1 B S T A 40 B i) F309SVINT BY 45
AT AV, DS 5 BRI B BeAE A5 T A 2%
1233 F309SFVII HC 153

1 #reFn7E

1.1 BRhi. EFRFZEME 5 Ssp DnaB intein
il e AR R pMST FI5 B K A fVIIT 4aid
cDNA 15Uk pXX-FVII T3¢ [ Pittsburgh K244 7
AL 5 AU R IR NG YT T XIAO Xiao #i#% 5k
¥, AE{EAE. pcDNA3.L(+)E H Invitrogen
N . KA R DH5a N A =R AE, 293 41
Wy B v R R o 40

1.2 TREMEERXN  WEIEANDIE. DNA
R DNA 7315 45#E™ H New England
Biolabs A+, fiffE Pfu Turbo DNA %4 1
Stratagene /~F]; Gel Extraction Kit. PCR Purifica-
tion Kit. Spin Miniprep Kit ¥4 Qiagen 23 & 7=l .
DMEM Al Opti-MEM K577 4E . Lipofectamine 2000 #%
LR FI LI A Invitrogen A, a4 L5 W B
Hyclone A7), ANFE4L fVIII Jy BioChain 2w 7=,
N VI F 5 fE 4R ESHS. HRP-ESHS5 Fil HRP-
ESH8 Il§ 4 American Diagnostica A, #—F A
VI 4% 5 B PR GMA-012 4y Green Mountain 23
H P, RPN VI 2 s EHTAIY F Novus 2l ;

EPURHRP- —$HFIECL plus Western Blotting Detec-
tion i 7 &% 1 Amersham Pharmacia Biotech (GE) /A
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m); NIEH Z il 4 George King Biomedical 723 )
e EVINTEPERS I Coatest SP FVII R £
H Chromogenix 2w o H el 45 o4 [ ™ sk )
Mrat .

1.3 EZEEFTEFRRBE PUFCRIpXX-FVII
R, R E Pfu Turbo DNA RB585. 519
P1 A1 P2 § 1 fVIII 4wt cDNA, % Nhe 1/Xho | 1))
J5 %328 Nhe 1/Xho | D) 2616 1F) pcDNA3.1 3
i, F3FILLCMV B 8+ / 38555 T 9K Sl 1) iR pCM V-
fVIl. LLpCMV-fVII EH, 514) P3 Fl P4 4T
RIPCR, ¥y /=wiir A%, HR25IA
F309S 5848 (2 4K AV Zw i cDNA 341 1) ik
pCMV-F309SfVIII.

Shy i B T T IR AR ST S R A IR K
HEFET B E5 Mk Gly™-Ser'™ [ fVI BT 24 & HC
HILC, &AL A3(1) Ser FILHT ) Gly 55 Ssp DnaB intein
(IRARTE R AR . LUTR pCMV-F309STV I
MR, M5 PS5, P6FHE fVIIIFIHC (175
I3t 1 257 MEIERR) w751, UL pMST JJy ik,
A5 P7. P84 14 Ssp DnaB intein f#) N i 106 4>
IR (In) 2wt 741, 437 F Nhe 1/Avr 111 Avr 11/
Xba | i) Fik PCR 4 SE3RAF 1 HC Fl In, 1%45:31 Nhe
I/Xba | BV 24k pcDNA3.1(+) Eidk, 55 fVIII
) HC Fl In [l & R IE B AR pCMV-HIn. &%)
TAMP VIS5 IR A5 7 S SE A% F iR PO AT P10,

F P11 1 P12 514 [ pMST 474 Ssp DnaB intein [
C i 48 NI (1) w5741, ] P13 F1 P14 5]
Wixk W JFORE pCMV-F309SFVIIT 4738 VI ) LC (3L
1 094 M2 KEMR) M 4afd )7 41, 435 FH Nhe 1/Xho |
F1Xho I/Not | 7] PCR 4344 Ic FILC, 5 P9,
P10 iB K5 I H AN SUEE K Nhe 1/ Not | XU (1)
PCDNA3.1(+) &k s:, M2 fVINESIE. Ic &
fVII 1) LC @l & R IA AR pCMV-IcL. BEb) S ill)7
Y PR TR . PR 51 M P AN 1, | b
Wtk TAEY) TREH AR IR B A =6

1.4 MEIEFREREL 293 41T 5% CO,,
37 °C }5 7544 LA 10% Ji 2 1375 ) DMEM 5732 0
BERE IR o B QL[ — R B B I b 2> 4
P41 5x10° NI T 2 mL DMEM 5535 9K 41 i
HeRET 6 ALIG IR, i i AR KRl 42 80% LA I
i}, H Lipofectamine 2000 Jfig 5 /A 4238 771 £ 15 BH 15
BTG, PRl TORL pCMV-HIn Fl p)CMV-IcL %
1:1 Hh# 45 4 ng WA FRE T 250 pg 1 Opti-MEM %
TR, 5 =IERCE 5 min (155 20 pg JIE AR 250
ug Opti-MEM K5 FR R A 5 4k 22 2355 20 min,
I GL 293 i fiw, [AIS, F 4 pg B pCMV-HIn Al
PCMV-IcLJFki 43 59 55 4 293 41 i, J11 4 ugf)pCMV-
F309SHVIIT A Jy BH X 1T pcDNAS. 1 28 (4 ik 4
B PEXS (Mock) 7 4 293 41 i, BE AR &
5 h fa# L 2 mL (#f Opti-MEM 578, 44t

R LAV BARPT R 5% B 5| 4 BT 9
Table 1. Primers and sequences used in vector construction

Primer Sequences Cutting site
P1 5’-CTAGCTAGCATGCAAATAGAGCTCTCCACC-3’ Nhe |
P2 5’-CCGCTCGAGTCAGTAGAGGTCCTGTGCC-3’ Xho'l
P3 5"-CTTGTCATATCTCTTCCCACCA-3’

P4 5’-ACAGTAGAAACTGTCCAAGGT-3’

P5 5’-CTAGCTAGCATGCAAATAGAGCTCTCCACC-3’ Nhe |

P6 5’-CTAGCCTAGGACATTTTGCCTAGTGCTCAGT-3’ Avr Il

P7 5’-CTAGCCTAGGTTGCATCAGTGGAGATAG-3’ Avr Il

P8 5’-CTAGTCTAGATCACAATTGTAAAGAGGAGCTTTCT-3’ Xbal

P9 5’-AGCTTGTCATGCAAATAGAGCTCTCCACCTGCTTCTTTC Hind 111
TGTGCCTTTTGCGATTCTGCTTTT-3’

P10 5’-CTAGAAAAGCAGAATCGCAAAAGGCACAGAAAGAA Nhe |
GCAGGTGGAGAGCTCTATTTGCATGACA-3’

P11 5’-CTAGCTAGCCCAGAAATAGAAAAGTTGTCTC-3’ Nhe |

P12 5’-CCGCTCGAGTTATGGACAATGATGTCATTG-3’ Xho'l

P13 5’-CCGCTCGAGTGACGGGGCATATGCTCCA-3’ Xho'l

P14 5’-ATAAGAATGCGGCCGCTCAGTAGAGGTCCTGTGCC-3’ Not |
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R 48 h, WEEE IR LG Ml . R 7 W5 Wb
Ja kR BIEIEE A RET L, 5 Sl B pCMV-HIn
HIpCMV-IcL 4 T4 345 24 h, WHT &R &
HaER R Iit, St 24 na, WUE Big.
1.5 Western blot MEBHMBANERREIE
Y Jo B R AR R 4 i, WL 3 min, 37 °C 3
min J &%kl 3 Uk, PN s B . H Bradford
BHHTEAEE, W12 ng MEE ERESHTIEEE
SDS-PAGE, - HUEE VoK B 1 BN I R AN IR 4T 4k 2%
JEE, 5% G WY Ry i =B AT 2 h, H 1:500 HkE
RPN VI 2 5 E P4k 37 °C HIEIFE 1 h, 7
F HRP- $iif I3 37 °C 542 W¥ & 1 h, ECL plus %
B X IR F . WE B-actin NS, H 1:1 000 F
BEI /N LT B-actin FUAAREAT KM o
1.6 HpEEF EEPHENVINERRERE
FEEREYIE RN 2 6 SCRR DO T
ELISA K i 4K VIl &R E &, B LL 2 ng/ml
Fi B 1) R Sk Pt ESHB 4541 100 pL in A 96
fLEEFRA, 4 °C Gl &, HYEEM (PBS/0.05%
Tween 20)%EHR 3 ¥, REFLA 200 pL 5 H#13(PBS +
1% BSA + 0.05% Tween 20), 37 °C¥#iH 2 h, ¥k
W3 W, KWEEREEFE LG AU Opti-MEM K97
VRRRRE AR HE S PV (AR BEYE T4 300~10 ng/mL),
REANFE it SRR 8 B (R b 20 Sl P AT B SN 3
AL, #4100 pL, 37 °C¥LH 1 h, ¥EHJEHESL
BN 100 pl ¥ 4 2 pg/mL (1) HRP bRic 42 5k bt
HRP-ESHS8, 37 °C i H 1 h Jaueti 10 ¥k, I
JEE4) OPD ¥ 37 °C ¥l & 30 min 4T 564, i 2 mol/L
f) H,S0, &bV, 490 nm L. LR SRR )
ot it 10 94 S8 AR AR 2 v A 2, AR
PRI EIE FE S RO AR AR HE i 2252 F309STVIII
W .

Fo R BRATT ARG 7 () S B S ELISA Kl £
It FiE R A RN, RN 2 ng/mL [ FAE
DA GMA-012 W BgAR A, % Bk 7 vk
B G, #AFSL 100 b i FisRE S B bR AE S
VI, AR BRI B B IR bR v b 20 Sl P AT
k3 AL, 37 °C#RE 1 h, PEHUEREFLINA
100 pL ¥ FE A 2 pg/mL ) HRP Fric 5% i v B i 4k
(HRP-ESH5), 37 °CHLH 1 h Jadti, & VIEY)
OPD ¥ 37 °C IR & 30 min #E47 @4, 2 mol/L
I H,SO, Z 1k N, 490 nm BEAR .

Z I8 SCRRUA ] Coatest & (473 Hidi i i i b i
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F309SFVIII 4 (1774 (1) VI AE3E % . T Coatest
RAESHTRFG, F IR S PR E AT
VI ARG . UES NS iR (VISR
1.0 1U/mL), Ji Opti-MEM £ 77 M Bt AR e 2 3 [l
(1%~ 20%) Fl = i 5 715 [l (20%~150%) J4 Fh A i &
B, RN G 405 nm AbEEEOROGAE, DARRRE T
Sy LA BEARRR . 405 nmOGAE kAR bR 231 25 I
TR AR M2, H RS L RE A R
JGAE M ARUE i e 13 AR B9 71 43 B AL, LA 100% b
1.0 1U/mL bk L3 i VI sk .

1.7 BURAE RGP E +
FrffEZE (Mean + SD)F7, I t KRS0 aEAT 2 e B 35 Mk
k%, P<0.05 WA ZERREAGH ¥ EX.

2 R
2.1 BFZL F309STVIN EFR SRR AEZKRIE
HERBE

P IR B 42 S BV B T LA B BT A 5 B OR ST
RAERZ Y, EHBT NS E FE AW
RSP PR LR IE, Bl Ser. Cysii Thr, %S
Ssp DnaB intein K A& 1 3 £ (A AH A1 Ser' ™ 21t 1 Hiy
¥ F309SfVIIT cDNA W i F s FIER BE I o 40
5155 Ssp DnaB intein [ In A1 Ic @il 54 4 2 A% R A
Ak pcDNA3.L(+), 32— X555 Of s W&
JR ) F309SEVI 1 1 B 25 [ 1 98 TR pCMV-HIn
FpCMV-IcL (B 1). xbdeay st ()24 22 il U] fg ok gk
7% JF M DNA I 7 o
2.2 A EAREIER Western blot &R

Y0 iYL 2 1 Western blot 25 B o (8 2), #E4e
F309SHVIT {9 B Xt FE ) 293 4 fitd mJ Uil B Sk f) 4
R K/NEF309STVIINT A 4417 (267 kDa),
Mock % 4L 41 il & W, F309SFVII 25 A 4417, LA g
HIn FlIcL 1) 293 48 it m UL — ] 5 1 L5 B PR 6 R R4
KNI BRI U F309SEVII 2B 4541, Wi s
MBI, (RIS g n] LR 56 4 B IR R 8 23 A 7
JKRS B R (HIN R IcL) . 93] B-actin 24717 LE
WIS, WHEA EFEELTHEE R
2.3 PaEEFE LI BYIRR R F309SVII FAE
HERKE

P ELISA F i 1% 9% B35 v (42 K F309SFVIII
EAGELGRWME 3 Frn, Mock # %, Hin g IcL
FEC N F3 BRI 2 F309STVIN & . HIn
lcL 44 4L 203 4il i [ 1 F309SV I 25 Ik & 4
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Breaking site

V/ Ser'23®

Full-length F309SfVIII cDNA (7 kb)

and clone to pcDNA 3.1 (+) vectors

Break the gene, fuse intein sequences I

pCMV-HIn | cMv Y ss] I

pCMV-IcL

F309S Gly2
fVIII-HC [ 1n
Ser1239
[ cmv MY ss| 1 | fVIII-LC

K 1. W2 F309SHVIIN JE A 55 N & kil A 4 8 A 25 0 s 7 1A

Fig. 1. Schematic representation of recombinant plasmid constructs with intein-fused split F309SfVI11 genes. The full-length F309SfVI1I
gene is broken before Ser'?* into heavy (HC) and light chains (LC) and fused with N-part (In) and C-part (Ic) of Ssp DnaB intein
respectively. For secretion requires a signal sequence (SS) of F309SfVIII preceding, the SS is added. These two fused genes are inserted
into two separate pcDNA3.1 vectors under the control of CMV promoter/enhancer and followed by a poly A tail.

«— Spliced full-length

—
F309SfVIII 267 kDa
e — <—HIn 154 kDa
— s «— |cL 132 kDa

— e — s <— }-aCtin 42 kDa

B 2. 40 P 4 35 R R 2 15 A0 F309SHV I ¥ BT 422(Western E[VZE)
Fig. 2. Observation of expressions of transgenes and trans-splicing
of F309SfVIII in 293 cells by Western blotting. Lane 1: Mock
transfection; lane 2: F309SfVIII transfection; lane 3: HIn and IcL
co-transfection; lane 4: Hin transfection; lane 5: IcL transfection.
HIn: non-spliced intein-fused heavy chain; IcL: non-spliced intein-
fused light chain.

T 120

2100}

= 80+

P

B 60}

o

L 40t o

N O

g 201 7
- , Lo _
= Mock F309SfVIIl Hin+IcL Hin IcL  Combined
L Hin+lcL

Bl 3. ELISA @ &4 #4255 % B3 11 F309SFVII Z& [
Fig. 3. Quantitative analysis of secreted F309SfVIII antigen in
supernatants by ELISA. The data are represented as the mean +
SD. n =3 in each group, "P<0.05 vs F309SfVIII transfection, “"P<
0.01 vs HIn+lcL co-transfection and F309SfVIII transfection.

(7149) ng/mL, A& PHPEXT B F309STVINT 5 e 41
(102+12) ng/mL (P<0.05). Z35%: %% Hin A1 IcL )
29340 [ 5 17 BRI nT A 2 F309S VI
WS K (25+6) ng/mL, $&7~70 W HiJE Hin Al
IcL A7yl HEAT BY 482 s B 2 i F309STVIIL, it HH L4 e
S B 1 IR B B F309SFVIT H 29 9 Hif AN 23 S
B IL R P AR

FPIRN FV LT I B R S P 0w B B A gE AT
ELISA KL ¥y 41 i L3 o F309SFVII Sk 25 (1 & &
R 4 Frar, Hin f el JLaL gL gn i Fig i &
R U BE R (135+10) ng/mL, HBTREE)G 4K
F309SAVII FIA Y41 HIn PR/, =i F F309SHVIHI
B IR BH M X6 (106 ng/mL+18 ng/mL) (P<0.05).

NN

£ 100 | N

Mock F309SfVIIl Hin+lcL Hin leL

Kl 4. ELISA & BT /il B R: 789 L 11 F309SHVIINIT E 4
HH

Fig. 4. Quantitative analysis of secreted heavy chain antigen of
F309SfVIII in supernatants by ELISA. The data are represented
as the mean + SD. n=3 in each group, "P<0.05 vs F309SfVIII
transfection, P < 0.01 vs HIn+IcL co-transfection and F309SfVI1I
transfection.
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HIn FRBURE G 40 i o3 30 28 13 1 EE A 2R (1 & ok
(37+7) ng/mL, WIEAKLT F309STVINI#£4%. Hin Al
lcL JLH L4 o (P<0.01), o Fi R (AW ohfg
KN o M F309SIVII % Je 40 M % 5% b i B 1 &
KT Hin Al lcL L geah 4L, U B S 4EAS 5 1) 49
AN LS 4K F309STEVIII FR A 40 i, 3R A -
A T 2 b B AR 1 A WA A
2.4 SibEM EER F309STVI EMiEM
Coatest & (4 HT 45 WP 5 frs, Mock 44
HIn A el 735 % 4L i 40 i E3 AR A 2] F309SfV I
AWpiE . F309SHVI AL 4L 40 . b ()31 9 (0.56 +
0.12) IU/mL, T Hin Al lcL JL45 4L 40 i _F35(0.38
IU/mL+0.09 1U/mL), Hin fil lcL % 441 i & I 55 9%
S )3 A 21— 5 £ 1 F309SFVIIN iE44£(0.12 1U/
mL+0.05 IU/mL), K34 R—5%, #t—DH#
78 HIn F oL 23 JE AT T R4 T BY 4 ) B, U BH N %
IR LA Al 40 e A 2 1 B 2 ) R

o
o]
1

o
(o]
T

©
N
T

fVIIl activity (IU/mL)
o
5

IcL  Combined
Hin+lcL

0 Mock F309SfVIIl Hin+lcL  Hin

K 5. 4k R L I F309SV I A= 43 4 (Coatest & 4,53 Ht
%)

Fig. 5. Biological activity of F309SfVIII in supernatants by
chromogenic assay. The data are represented as the mean+SD. n=3
in each group, "P<0.05 vs F309SfVIII transfection, ““P<0.01 vs HIn +
IcL co-transfection and F309SfVIII transfection.

3 itig

VIR ki R G — P B R 7, 76 RE
1 AR cp A B IX BT X T s, AT S i
— RIUIE LR BRI Y, FELT 4R
W, PRI . E RV B S R R A
AR H A 80%, T A I e i A R 2
HIVIIEABRITERAHEIT HHTWRKRE
g2, HIEHOR A PR L YEELE N YE A G R
FROXUBS: DA A = A2 515 SV S AR 2%, PR T
ITIE 2 N T E R R RN R S R

531

IR R TT R T R . 0T VIR A
HEHMRANRIE S, —J7H, VE—Fh i i
S RIEVEHREE, VIIER SR RS TS —
R ——V DR - H AT A AR 45 R 32 il (AL-A2-
B-A3-C1-C2) LA fe 1) A FIl C 45 iR EIE R A
40% PR FIVEME, (AT I IR I AR T 30,
5T, BRI VI R LR S DR VA 7 A3
AR AAV FTRE . H AT LA 5 R T 5 BT
K RS2 4R BDD-FVI LD . ) FH /N
DR R 42 1 91 B AAV AR B3 ATl I AAV 2 1
BDD-fVIHI ™S, (EAFAE RIEHCRAG . 4 pl
R ACHERT | BRCER L R 20 WA A AN B4 T e S 1) 440
AR E MRS A ASCH N S IKEA ot
TR, da A as B AT (8 2 WV E T I 58
AR HENE 4K F309SHVIN JE N, Tl 4 i A
Sy BRI AR B3 By R 1 B AR AR R ) 4 A 4 AR
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