<

O
(SRR

V=YV) A0 lg ) ol ¥ 0,05

P vl (S S gl 5 (ol Sl 495 g colw g (> )b
Juwo (lgs 4 (St 1X 5956 Gyl (owy 0 g

ro. e s r . . 14 .l s . o,
‘f.ﬁl’;‘gb/f'("“',»w&jj"‘)j;’d"j‘J uﬂl‘jf.’cw.’/}e--{yw

YO

JM; ;&L

ol 5y w55l (5l EXVIVO S0 4 05 Ol 5l lis Jo S s 5151 5
dauly L 05 0l 6l ool glaas F b gl S olas| 28 pols o5l 4 4y
2P =S 55 sla s el Ol gl m =S5 S bl gl o ks Bl gl S
Aoy pUIS s B ol b GLSINY il S 05 Sy ) eslitl b kel gl sl S
sty 0L il ad gl g 5l S 3 Slasl IX (g3linil 251 CDNA Oy ahou g eldazs-lu

b 949 950

Sl & SN = 01 05 Sses sl and o 85 S5 L o 020 g5 3l 0k ol anlllas
ad> 0 55 aod aslu phPKIAH Sl deawsdy PCDNAS ey 53 CMV) g 9 K g 5905
Ao g LS Sl deds 315 3 g 0 Tdor (s S CDNA LS’ 51 45" Sluil IX |, g2 cDNA dny
Sl G 5l S .23 8 3 eslizal 30 Wb gl S iKhudl 5 (gl p 5 LS as-le pKL4DFIX
o3ls CiS Lataw sl S o gasee o S ol ciS e Sl eslatul b g lar Slsl) g8 4 gy
$— cym gmsd 3 03liiml s (PKIANFIX) 0l 4l dmydr S 5 55 ooy b 5950 s ghos .S
il 5 glad g 3l odal Comnsts CuiS Laowe (il 5 31 e Sl VY 5 gd Lk Sl
Kdd i etz (5ol 2SI C2S laowe 4 ke 5 0l g IX S U Oy s p (sl p ok
S S A aslsl jsaS AS IS SUS Il 4 e oSl e s e e slad g ST sl
S g3lansl g3l 5 eslizal L IX ;556 CDNA Oly .z 5 515 anlllas 3,90 5 ok osls coiS 40
3,50 a5 Lo 531 S s s 595 2 RT-PCR el pimen 5 ciS' sadase (595 5 slad> 0
23 8 5 addlas

LSy

At e gl mS U il 5 ciliie g (g CuiS gladasus Gl sdal s 4 slinil g0
e Sle 51 S edd CShdl 5 et 551 S 0SB 53 oS S5 IX 86 (golinl ol
sl CSil 5 glad g 53 1X 5 956 CDNA Ol . 0313 DL Cpmmmieir b b 2l Sl 31 s
4 4l RT-PCR ploil by opir e

ST

Foman IS cos JLB IX 580 A 5 an 5ol Ll gl 5515 45 o i b adyl mls
o L P [ 2 S I [ W PR T2 IR VONE, Y P TIPS, P tL SR W LR PN E P | A {
iz Dlalllas gl Lacamw sl S 50 1) A )la, 65 p (Glys Camal 51 a5 ola Sy p Oly (o) 2
el il 2l Ik 5 aloend s

Sbo g bLys 05 N o 51 S (o gl S X, 55U souls Slals

AF/ AL F icsls sl

AN IVE iy G b0

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

oLzl S (531, oLl p ke 0aSCals 5 (655l a3 5 S5 itige o oKias5 JSUse 5 Jobe pike gl 1S5 (g mils )

VOVOO-PPFY oy Gpis = 55k s 5 S il o ol (IS0 50 K85 05,5 Skl = (I3 50 (6550 500 PID 1 5 s il 50 Y
Gosld 3 5 S5 pdige o oin 53y Skl - e 5 PRD -1

Agta o8l psle oSl Skl - end s PAD ¥


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

be(@j)ﬁésfjjf:

pol Gla o sl S ol Slo S s

Jsb U (glanks a5 Wl esls OLis L3 (gla o)y des
S V¥ 1S 05 cansVU I 51 L e YT
(F) sl O3l 5 o) S 31553 05 Ol 5 526
Sy Sl il 5 b Ly sl allias s
sla bl a3l S )3 sds Ol ola]
S IX 580 Ol gl Sl V=051 S 05 e
b S 5 s 3y el SES Gl sl S s

]

Ry, § 3o
Sl Gl g1 S a g badeasdy (5 SL g
> (experimental) . > & 3l e (’L’-”.‘ axdllas
&l (el = 031 mul) Ecoli s S DH50L i 5
&l IS CDNA Gl .0 eslizad K S Jo1 5
(Ol JK) MRC &S 2 5l L3l eDNA (g5l
(Lol 03 5 2 51) PEDNAB oSl 3 S (5510
sddatl ladeandly (b Gl bl 555 Ol «
st gy b S 15 eslat il 5y Guiss ol o
53 g Gldl Gladan 5318 e Ol e 4 Ol 5
) e I I R g R e s
W25l

LaS 5 b 3150 b 5T (S Jaes
L s Ol32e 4o (Luria-Bertani) LB &_iS oo
Veepg imb) s el 5 s eslinul 5 SU ciS
CiS e sy 4 JLS Do 5o (CiS b
Bglll < Hind 111« BamHI (slaq 51 . sslizal sl
TADNA (S, olabd 5 o pmses oS« Notl
Jsmame jaldss glacS ((G-418) o ¢ Ligase
S i b iS5 Josle RNA 5 dedl « PCR
S i IM-MULY oy s Sls 0 Cdgig W-JJ
S35l S B s S ol 2 (OLID s
LeaDly 5 BaMHI o 55T s g (0 =) 0Ll
558 W6 glewdl . E (gl & ke b 5| PTZ57RT
Ad el (il 3) S pSLs o8 3 5l SLl IX
Ll 1 53 oy da Ly 0Ll b (slensdly

Aoy
2381, S Al ex vivo Sy e Slass O
0303 4z 05 Jsmame JLiSl 5 W55 sl o slas 2
Llesls Olis i Sldlas .(V-F) ol Gua glacsl
55S Se Ulsmea Kil5 o podknl ol 55l S oS
O 23S aosys Gaa blbagtisn s ol (fs
L a5l S Ul () (0D 13 slizad 5 5s
s 055 Ol a4 S S Gt plsl w8
Golow B Lbsen (Y 7 & V) ol ol onls LA
el L lad s a8 ol Xopgises S 4 atinl s slaa
ol A3l e oalindl IX 558U cllab oo U 5 g
sl el FIO L a8y SIS L ISCs w8
LS 51 0l 1V &S cad o dls s oV JsS0se 035
ot Ol i Jemte IX [ gSB das e LSUES (g3
o3V Ol (S5 shsm cllad sl 48 338 o te 5 ) g
sla s S Jald Ol i ol il 05,25
Ll 53 Aol SRl SN 8 g 5 8 LIS sl
S ater b P ol dod Skl LS 5 el
Sl L g gladss ol alol 5 el S5l
oS ol esls 0L iy Sladlas ((A) el O 5 N @3
Sl 5318 gy ol =3 5 S 553 IX ) S
DNA Ol ()l Jlas/N v Lo i S5 g i
o Sl ol S Slam sl S 31X 586
Sd s 233550 3 s Shysn SIS S
Cmsd IX 5586 Oly e (VO 0) ol ol (55158
S n s I s s s S
Vo Bl L 0 51s sl JxS pobe b s
S ot 5 estizad Ll OY) el ol 1S
SLa 5315 53 IX )58t Ol Sua L lacew 531 S
slaca sl S ol sdis )18 Sl eds cis
P Y S s 0 SIS slanSs WL &Y
CYO (05, 53 (nl Sl )3 S o Ol (6545wl
doa Nt osd s LSy 1 S a5l as s Y
D) s e LS5 1y iyl clacdis, IS o
el slaay 505 53 opl sl Sses s culple OY
03 0l B b s 21 S oy L iless 05 8l


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

AD Sl o) esled F ojgn

<*

GLPCRU sas ¢ 5, 5l o LA > b
SLap -1 Ly PEDNAS dem bl s VFo 518 5 5as
Sy sl o PHK14 £ 4 5 Hindlll 5 Bglll
51,23 PCDNA3 ey 3 (CMV) s 5 S g2 e
Jyame dd a o phPKI4AH Sl sl 5 o3 S
55 8w 0508 51 dX S CEDNA - (g4l>- PCR
L (PTZ57RT) PCR <N ams o5 ass 55 S5
PhPK14H deaudly 3 5 ol Notl/BamHI slas 51
CDNA 0l 55 45 5l oS 55 Aol s S 5515
SN = G318 05 S n Soes Gl 03 IX 550

L ol PKLANFIX s ls Sl 3

N o

PKLANFIX oS 5 5 deandl 3 0l O 5lS lakas
SVOFIX-CDNA 5 SL3IVF Z 518 05 Ssns o)
L osSde sla Jig idd Iy s Sl 4y o3 58
osleul b s (MWG-0LJT) ABI 373 ol 3l esliza
lie 5 S S e ol sl el
ade  BLAST asli s 5l sslin ol L ol sla JI s
(OF) ad el 55 SSL

Sl G sl S 4yl cois
(HNEK : 5Ll pdyl nb slac sl S
C—w sy 3l Human Normal Epidermal Keratinocyte)
53 edd el b faally s b Gillae 5 I Ol 5
(K-SFM) o 551 S o saien o 3l 28 Lo
st o gy JUED) 5,0 @D Oy 4 A el UG
5 e 3 peedS BB (PBS 3 piaiis 5 oKnbsT «
3 e S5 S Dladad 4 (el Yepg/ml (51~
S 3L s s, S sl as s ¥ s el VA e 1
Y e At 35 13 Sl BT YO UMI (51~
Sl S a Lo s o pyb Sl eyl
3 e A3 /Y0 sl e L e g5l S
> TV s aids Vo die 4 EDTA s oo
s S oles St UL 55 Bl ol en 15 sl

P *&LFJ)M‘)JJJ‘)Q\.FBSK—’M;

Oloslw 3l il oy a0 IX 58U galinl o
K-SFM 28 Jar o sl sas Ol ol 05 JUi)
055 5 s—! 3l (Keratinocyte Serum-Free Medium)
ol 3 e eslizad (gla el s S ool = (K 60)
La el o MWG Ll es, b b wg s

(V)

J"“J}i U‘-‘ BL ol saliiwl ‘5\Aﬁ|£ ‘5\.&‘)"95 A\ J).\»

0'-GGAAGATCTGCTAGGGTTCTGGTGTTGG
hk14-f,

TGGG-

0'-CGTCCAAGCTTGAGGAGGGAGGTGAGC
hk14-R,

GAGCGAG-Y

0'-GGATCCGTTATGCAGCGCGTGAACATGA
hIX-f, I—

v

0'- GCGGCCGCAGTGATTAGTTAGTGAGAG
hIX-R, o

GCCC-v

0'-GCCATGGCCCCCTTTGGATTTGAAGGAA
hFIX-F,

AGAACT-v

0'-GAAGCTTTCTCCCTTTGTGGAAGACTCTT
hFIXR: | oo

DNA las),s s

Gla sy ool o DNA (8 s |1 50 4en
35323, DNA (10) 4 plol S ls sl
i Sl sAS CDNA GlilsS 5 05 5l e 2l 5l
V¥ o 0l S S S Gl 5 Ol 4
Az S 5 esliul 3,50 IX S5 CDNA Ll
Goa PCDNAZ 51 G ol s ol ant b slada Dl
sl sl el Ol Slo 385 K S (Lo
slad e Sl o3l 5 Aol oo i 4 Sl
a3 o Sl S Sl s s S S

Glls e 5 4 45 hk14-R15 hK14-F1 gla ol
s HIndHE 5 Bl slag 5T 5 slaolSlr
b SLSNY - S 05 A S el
s S

5 IXFL gl 53 IX S cDNA 5SS ol
Sl b slael Kl shls s 5 4 « S hIX-R1
MRNA 55 jalul ;s 5 Notl 5 BamHI sla s 5if

14



https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

olj&@,)ﬁ@ﬂ;s;

pol Gla o sl S ol Slo S s

St 1X,5 556 golinl cdlad (5 5 o101

Sl eslial Ly e Ol IX 5818 G5 o ol
Blas oid JW PTT 51X 86 136 Ll slewdl
diS A5 S s ol al b fasdl s b
35 (S

ol Oly S IX 86 Cdled Ol e e g0
ol 5l eslinal U oS o eslizad (g3 1kl 13 5e5 5
b ol &l s e 51 il 235 0 ((galandl

o | T T N

s 358 (\_~ Yo A SO
ol gl 2 o s 3 3linsl Ol e e &

Voo plpl S35 L e I el galanl o gesl
ods JUs PTT 51V ee pl 51X 556 66 slandly
ATV Sl a3 akds ¥ Lads 5 byl
Ao S edS Vel s s sl 8 ol
a3, S bl am TV s el ¢J§J?5)'\ Jse YO
@alanl cdles 5w (6,8 o5l slaxl Oley 5 aslsl O

RT-PCR S,

F3-C2 1) sl il 5 sbadske 51 o6 RNA
RNA e s oS 5leslinal U (Jhe mie Olse @
s & Lo RNAase 31 s e DNAase L 5 s le;:.dl
o) S sy S By i g
olw ¢l s S0l s M-Mulv e S s
sl alw CDNA I .o S 51 3 eslizul 5, 50 CDNA
IX 3SLs CDNA i glandss 3G g S Ol ey
okl sUs ol 3l eslised b 5l e VIO J by
3 S e3lizul PCR ST 3 hFIX-F2 5 hFIX-R2

Rl
S S8 sl cSl

5L iz AYYYU sbe PKIRFIX dassly ol

55 olanl IX 5515 CDNA _olast| 0l sl

O JS2) 258 il alo o ¥ b o) Glage 31 S

Foesn Gl 3L S VY wadad G gl e s

ads V' Dde 4 adds 5o 5 Ve e L ek
oy S o3l sy o, S Sl ¥ s
EGF: Epidermal Growth (ssL>) K-SFM > J.l .
BPE: Bovin Pituitary s ng/ml +/\—+/Y Factor

slaca v isl S s S 3as (YO-Y+pg/ml Extract)
L Yores sl L K-SFM JlS <oiS Jases 45 4yl
S S e el a gl 4 b Yo
Ly ol 8 Bl a5 TV 5LsSTl s bad gl LS 0l
5o T o C3S lase .l esls A, COy Ao ys O
PO s5d B lad gl Al 5l e A Gl 5L S
Lol 5ol adls p oS Loy ses (Sl Aoy

oS esls jl.wlﬁ 9 M V-’,'M 9 r.:wlS BHE) PBSL

RECERE

Giltae P 5 Sl eale il Lo Lacew sl S
PN CEI AR WP NGUIN VR TAPW WL g W SYGI PLE
VY 3 sde s o3l S shte opl (gl LA CSiusl 5
VAT L5001 s il 5 (sl Sl g8 cela
STy (6l Ll esls CiS 4l a3l 4 Jske
A56) 4l K-SFM AVl U $— o o3 ¥l (o iisl 5
A=y 50 4 dds 0 ds 4 5 by e (EGF 5 BPE
NSNS RO

L PhPKI4H ) S 5 5 doondly THY O 58 bslies &
Sde dy O3 500 b g dses 51y 5 L5l (pKL4hFIX
=l bl L asls 13 GBI oy 53 ai3s Y Bl
b iS Ls e ¥ s sk o T o
Bl s (gl iS5 STy s S bl
K- 5 sl o b KSFM e 3L aalsl el
A3 S 8Ll ad b 4 LelS SFM

(oS 5 ) ey (Lol VY 350 >) 0 55
03 L 5 (55l e s Sl DS L
SIS L s S 5 sl S 5 Ll L
A e o Gl 4 i 85 S YO (g5l
OVBAE 2S5 o3l il Oy g 4y ool iS Laos
Ove —Forpg/ml g5l baa Ly oo La 2IS l

BT UL D O


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

AD Sl o) esled F ojgn

<*

Sl 5y 5e o3Il (Cadl =Y K8) s S aub es 5l
a— PIPKIAH ooyl IS5 (5L i PAND
L «s Bl 5 Hindl o551 L wlSlos wan adows
5 odallin Ao g G deandly 52 S ol S 5Dl
BglI 5 HindIl (slaw 55T pl 5 (5 8518 4y s auls
S YOVO 5 YY¥r andad 53 ) gpe Landy 5 6l
O3 o5 m Sl b s 5 aS 5 S sl (5L

Al o Cilae PCDNAS axkad 5 JLGIVF- 51 S

S Gl dls S (PCRL) Ll VF- 51 S 05
L ol 355 slgul 53 3 Hindll 5 Bglll o 51
A3 5 55 J guams (PCRY) PCR 1 oslizul
PCDNA3 LSy 5 PCRY Jsamms o in 5
VF- 01,8 05 S5 5m 0 « BYHIHINAIT sla s 51 b s,
o=l 08 S deedy 52 CMV ey il
Aol PhPKLAH ool atle CS 550 dedly 5 5
S s is il eslinal L phPKI4H dendly bl

agm
,L* . 5, DNA DNA alsutss
B::I oLl oludl guS
el PCR\ PCRY
| oSy ‘
Psvi PHK14 hFIX ‘ PTZS57RT ‘
= 4 Bgll/HindIl y 5, =
. s N J
Sl

Amp Resistance

SWBPA

Moo ORF

Sl

AR


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

be(@jjﬁésfj S

pol Gla o sl S ol Slo S s

—all
e
6315 mm— L Wt
5445 m—— - ,
4575 i
2240 w—

<
G223 m— L ¥ ws
T — .
1460  —
y 2 3 4 5 & 7

ST YOIV TR PR G I PO, A RS I X PP T

5550 o310 3 lkd Sl ) Ciosy D PPKLAH deawsy © il
5 4o phPKL4H i lox slag S0 & 5 Y (slacis; DNA
Hindlll L pcDNA3 s s 5, F as, Hindlll 5Bglll L
ssbas Hindlll 5 Bglll U phPKL4H o555 3 oS 0 s,y
5 BgIIlIC peDNAS o3, 5= 5 (55U 8 s,y Olsjos
PHPKIAH LS s 65 I Ciusy . 0lasen 55 b 4 Hindlll

PCDNA3 | 55 s s (555 A o

S IX 5586 0l w2
Slalmw sl S 53 IX (eoliail st 0Ly s
L il 5 sl Ladsow ol sl oS o sl
S L S 13 eslanal 5 00 PKIANFIX el
53 A plail P 5 5l eslinal b i8Sl 5 sl
gl Lad b (- iSandl 5 (ST 5l ey s S0
531X S Jlanml 0l s g 03,5 o 1, Sl
3anl Ose1 5 eslinad Lol (g oo SiS laes
lanil by .8 S 8 ey 250 it 0 SO
S5 cidee gl aSansl 5 5l sdiel Cowsts (lads god
Sl sl sed) e S (St b lis
(od oSl 5 slad s 5 PhPKI4H L ol

Yy

S5 50 03100 5kl Sl ) Cisy T PKIAAFIX ey T
55 4 pPKIAhFIX ol o sla S ¢ 5 Y clacis, DNA
Hindlll L hPK14H s o (681 ¢ Cays, Notl s BamHI L

S 3bass Notl s BamHI L pKLIANFIX o355 i s 80 0 ciss,

PKLANFIX L S g SN & sy Ole ot

S5 3 ey IX 5SS CDNA o33 et o

L PTZ57RT daeudly 53 sl (3l 0418 5 (PCRY)
LSy o Notl 5 BamHI 2 5 el 5l (5,50 5
L pKLANFIX daadl 5 ad 5,05 phPK14H
333l 4 e Olejes sboa Notl ; BamHI éuwﬂ
SISl Ll 5 a aS A (3L i VFOR 5 FAVD axks
Lles o cills IX 55 CDNA 5 phPK14H el
IS L pKIARFIX dadly gl 5 e
Sl AYYY b aalas S Notl L 5 BamHI sla 35
oS Ol S 55 LeanDly 3N L 4S5 5ad Sl (550
Sl (oY 1K3) sl cillas  SLSHIX 580
S5 o b e PKIANFIX el J oS50

NSV WA LR Wit gV


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

AD Sl o) esled F ojgn

<*

(asb) Ol asd

N ‘ NC A B Cc2 C3 DI D2 F1 R F3 F4
vy AJ_J ] oS Jaz;u 6:&.-5‘ C,.:JLU @R ZVJQ

(GA18) pemeitior 03 303 43LS1 51 J3) piSiusl 5 5l dmy colas

Sl VY 5 0) iSandl 5 St 5l e £ 330
ks il 5 slad ke (iS5 STy ) e
L s Lis e i (ol pbsl CoiS Lo
Shadls asbsl by ol La oIS 0 Hlusa Ol
S S A Lo geme F35F2 | FL (g o iinil 5
F1- F1-CL gla IS .0l osls Ly a1 &)y 4
5F2-C3 sla IS 5 FL s, 5| F1-C4 ,F1-C3 2
F3-C3 F3-C2 F3-Cl sla S s F2 5, 5 F2-C4
Sl S b e 5 (Lwlx F3 (g
IX 55850 Oly  La s Jite oo O =% v pg/ml
S A sleds gl o LS Glke 5 S S
A3 VoA ) 35k 5 S oy e SO 51 L3
s 303 3Landl 0 5a5T 3l eslizal L (Cuk e
S e e 0L el (F ISE 5T Joan) s 315
Ole 55 oS Lame 4 amd e IX 556 o3linl Collad
03 el a2 e s LB & Oh s gla LIS
b Veosss LFB-C2 IS el sl IS o
GLa S 5 do,s Fr BT oslinl ol 5 slindl Olej
O 5 slinl ol 4B \WF 550~ L, F2-C4 ,F2-C3
Ol Bl 5 S i 5 e oolandl wled ds s
(F STt 5 Vo) dxdls |y oS Jases 4 IX 556
5l cuk;,j@,? S glalas (oslanl Oloy LMl
e IS Sk pai b aslie 3 sdal ey sl 2IS
by OS5 IX U i 5 5 0l gl SO
3y S Laes 4 PKIAIFIX (g5l slad sh

S glale s g3lanil Olaj Jls s Jials
oSy L s Sl 5 sl s 3l ok (55T pa
Sz i J 1S SLad sei b aslis 3 pK14hFIX
sl gladdw bv g S 55 IX S i s
3 S Lasee 4 pKL4NFIX

i CiS ba e (galinl b 5 slansl Ol
Glad xS U auolie 3 38l 5 Sibesl e Sl el
el oS LI Y SKS 5 Y Jadr > e

B seays Lt IX g6 galinl b 5 slasl Ol ¥ J s
e bl 51 8 edd c Sl 5 glacam g1 S et
(el 351 oy p 3 55)

sdal s 4y il sla 2l 5 5168 ShlesT 5,5 sl gl
OLiiF4 5 F3. F2.F1.D2.D1.C3.C2.B A iy~ L L
Loes s N Loy oSl 5 slad shor 51 S Lo ] sl o3l
NC L phRKLIAH dedly L oo oSl 5 slad sho 3l 28

sl osls OLES

Cdled fa g2
(4l slasil Ol a4 god
(/OhFIX

AR \\a% VYA VA N
Y/fY o Y V20 NC
Yy \as A v A

k! vy YY v B
\RVia% 2% Yo \i2 c2

\td vy YY Yo c3
YVIPY A YA A D1
YV/O M Ae YA D2
YE/IAY AY AN Af F1
VAISY 3 9. AA F2

\$ i Q¥ ay F3
YONY vE YY Yo F4

Jol slacm sl S el sy b il

Oley adl Ve 30> L B 5 A 5w slaisansl 5 3l
Gt 3 ¥ galinil oIl 5 slanl
3 IX 580 O da 1 ,5VL sl (Sl 5l
Ols; ast AYL F3 g 28l 5 51 Jool> (glad sk
31kl by Ao ,3)8 Ll galinsl clad 5 il

Yy


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

obm,)ﬁ@ﬂ;s;

pol Gla o sl S ol Slo S s

Jis sz_<:.> dals el Q&é.w.}\); slcaw sl S 0 IX
ol L 2l S35 Sl IX 5556 0l Coms

0 JK2) ws

900 bp=——

/00 op. W : ;- — “{:’ hi"

RT-PCR isbe3i 0 K&

Sheslial U SLSHIX 58U CDNA (63U i W10 andas 555
Olsse au F3-C2 S 5l edal sy RNA 1o aztl CDNA
5l gole DNAase L ol jles RNA-Y (5L i 00 S5l 2) . S
Olse 4ol axl CDNA —¥ e J =8 =Y 81 ol e 4 RNAase
S

L

Sl fass (VA) daes leu SSbo s Slays 05 <l
i ol opl LS ol ol pll ST a5 (godaze
Obeys lm oS58 oo M5 S 3 s
(\ c\‘ c\/\) .X_rﬂf )‘_)—3 cJLi:_...:\ JJ}A Lé:.')” &Lﬁd)\.a.:.’
Seatms 5 S50 Fsy SLp Golon Sl (5ol
Jo) s Lacaw g5l S 5l eslinad L oleys gla a4 S
Ly Ol (S s s ST eslalB g LUl .04
A s e O 0L 4 S S e
G DLl (s A g 4y iy 3L,
S e D5 o Syl xS e sbad sl
05 Ol LAl gl 05 o kiSU S slaptom 550

v¥

Olaj

(43l) asd

Jaenys Ll IX 586 galinsl e lad 5 slansl Oboj ¥ g
(GA18) ppmaiir g 53 55k 1 51y (o S oS
Laen ol 0 0313 0L olant] ol aler sy s SIS ¢l

Sdbe 5 et e 5 N Lot oSinsl 5 lad s 5l cois
el 0 0313 L2 NC L PhPKLAH  deandly b okl oSl 5

O e
IX 550 Y (s el (e -
o 5l il (ag) slaxil Ole) [FYHPON
)
ANIA V¥4 VFA id N
Y-y AT VoY VoY NC
\Y/VY VoV ARA Voo F1-C1
\Y/OY VoF ARA1 Voo F1-C2
- - - Voo F1-C3
- - - Voo F1-C4
f/ay \YF WYY 'Y F2-C3
A&l 'YW WYY A F2-C4
V4/0 ) AQ AY F3-C1
va Yy Yy Y- F3-C2
\O/PY hYd YA ¥ F3-C3

F3-C2 S 5l ool conar (slad b 53 IX 580 0ol
5 b.co S I3 ey p 3,9 5 RT-PCR ilesT L
53 hFIX-F25 hFIX-R2  _slaws| ol 55 alwl 4
by e Ll &S b oles (Sl X S cDNA
S VYO 5l 3550 andad A5 a0 i 500 oo

A3 8 SLIIX 486 eDNA 1 6k

N NC F1-C1 F1-C2 F1-C3 F1-C4 F2-C3 F2-C4 F3-Cl F3-C2 F3-C3

3 A B gl S S lame (golindl Cdlad g oY SO
(GA18) i 5 goizm 55 b 2S5l lur
F2- F1-C4 F1-C3 F1-C2 F1-CL G5, > L sde] sy sla_olS
LS Jams . Ll el ols OLiS F3-C3 5 F3-C2 F3-C1 F2-C4 C3
Sla Jyhw 31 eiS bsea s N L ot ol 5 slad sho
Lol o313 0L23 NC L phPK14H L el oSl 5


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

AD Sl o) esled F ojgn

<*

Ly Sl SLSINY =51 S 05 J 28 aie oli S 5 5o
oS st Sl edd S Gl 31 S s
Lo 3l ol (soslpenr CoiS Glakasme all ol
(I PN EERS RRUUROCIE | DU [ e T W00 ] L2
Ol galinl slac b Slil Jle 5 gleedly ds )5 ¥
sls
Olye a8 s S S5 IS 4 (gluldr @ 3850 Le
4S Gosb an sy oslite Ladl Jaw s IX | S6 Ol
Lams s Glate St s ¥r sl U galinl e
;ﬁ<F3—c2>uﬂ;|é;\aud)}T@¢w
@olinl Clle Ol &S S 3 g g3l LISET LG
(F2-C4 5 F2-C3) S 55 sla als 51 s =0 o
00 Ol g ssllal Aeys O sy 5y 5 sl Sl
Jods 0 Va5 Siie gla S s IX 08 Ol
el S 1S Glad sl il Doslate 4 s
55 Sl gl 5l S U Ll aod 50
e e S e 1 b IX 586 5 A5
o2 ol 3 el el (b 58 4 e K
Gaa L et vyl S s basis p Sos 0l oUlys
ey L3t D L s plodse Dlllas
(Shony ado o VF- Sl S S SOl O3 inl
S5 50 SLaslSely ealial Ly oS Oy s 2l
ol s edii a8 S slacwssl S sy dals
iy el Gl s Bl g S g
035 s g3 cpl 53 LG eSOl J sk (line)
it b aalsl s L Glal Ses 51 e

J).'M‘}?-)\.Lll.l u)_,.l.w;éﬂ:)

6 ol i
ﬁ)ﬁﬁ‘j&ébﬁ@f‘k})ﬁjﬁm)&
Saa L lacwgsl s 5 Lbo.:i?)ﬁ){ib Oy Ul
(ohory ad> o V¥ ol S Sses D008 Do g s
J}Sj)ﬁ L;l_aJ\Sab )‘ a;Lé:_wlL!eJ.;.;SQLﬁWQLL")\

Lo Ll as o Jlerial Uy sl s i
DS S Ulse bl 2518 45 dnes gdalpl
(Y F & A VYY)l 6350 e b i §
=2 3V oS58 0B e Ol el )
5 Sl IX sl 5L Sl Ay sy p
ol CniS glacaw yl S 55 SLAIE i ad sl
323570 5 30 S s ol el L Sl
XV Al sl Ji,l58 028t

(NVIVO 55 g g sla S g0y O Jlad 8
ol el pe Caspdoes b 1y 28 olie ol 5l eslinud
Coe 4o 4SS (§5Sy bl by (Y F) el
blataw sl S 5 o8 55 Gailis g Ol (polartl
30— OIS A e B A (55,2 Ll olia
iy 0l Ol GlageSy  (p fodes SV S
gl 53 5 s G S L plac sl S
A0 S e Ol eds CiS Slalaw gl S g Slgl
500818 Glad) (TS obe 5 ol 4
Sleos 05 OBla bl slaay S Olge 4 VF_ 0l S
ol 53 OA 0 s e Lac o) S o
Sl V¥ =08 S 05 (RS e W s 0 s
LS s S5 ecd 8 5l 3 eslinal 5550 55855 1 b
O =518 05 JAS paie baglis 53 01 sk 035 5
o35 Sl S s 5 Lles e SOl 1 0T (53555
05 Famon b amlia ;o VY= 081 S 05 Ssey Collad
O 51,8 03 pmasp T ) ol i 0=yl S
S oo s Sl dd L ez 51 S s ki
ikl sladsho b 53 VY =51 5705 Ssas Sl
(YY) Cl e 55158

05 Soesn A obe S i nl 5 g U
S e 53 L mTVY Y b S VY5l S
0SB Ol lp s s IR st g0 0 b e S
oslazal oS30 AY) Col 4§51 3 eslinal 5,50 IX
sl e 2S ladsl 3 VY-S 5y e
S IX gslinsl 556 0l Gaa b Ll Cowsisl S
IX 588 Olo Le Jhmgis ool po sl sdlis 5158
S 3L YYE Uik a gl askad J 5 s salinl

Yo


https://bloodjournal.ir/article-1-64-en.html

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

obm,)ﬁ@ﬂ;s;

pol Gla o sl S ol Slo S s

ild yadd § gl
Oludl o35 gy (slad 5ad (550 ('.A‘jﬁ Sl ealjdezae
03038 el ol S 5l mman Al o a8, S35

References :

1- Cao T, Tsai SY, O'Malley BW, Wang XJ, Roop DR.
The epidermis as a bioreactor: topically regulated
cutaneous delivery into the circulation Hum Gene
Ther. 2002,13(9):1075-80.

2-  Fenjves ES, Smith J, Zaradic S, Taichman LB.
Systemic delivery of secreted protein by grafts of
epidermal keratinocytes: prospects for keratinocyte
gene therapy. Hum Gene Ther 1994; 5(10):1241-8.

3-  Gerrard AJ, Hudson DL, Brownlee GG, Watt FM.
Towards gene therapy for haemophilia B using
primary human Kkeratinocytes. Nat Genet 1993;
3(2):180-3.

4-  Wang XJ, Liefer KM, Tsai S, O'Malley BW, Roop
DR. Development of gene-switch transgenic mice
that inducibly express transforming growth factor
betal in the epidermis. Proc Natl Acad Sci U S A
1999; 96(15): 8483-8488.

5- Garlick JA, Fenjves ES. Keratinocyte gene transfer
and gene therapy.Crit Rev Oral Biol Med 1996;
7(3):204-21.

6- Cao T, Wang XJ, Roop DR. Regulated cutaneous
gene delivery: the skin as a bioreactor. Hum Gene
Ther 2000; 11(16):2297-300.

7- Morgan JR, Barrandon Y, Green H, Molligan RC.
Expression of an exogenous growth hormone gene by
transplantable human epidermal cells. Science 1987;
237(4821): 1476-9.

8- Lin SW, Dunn JJ, Studier FW, Stafford DW.
Expression of human factor IX and its subfragments
in Escherichia coli and generation of antibodies to the
subfragments. Biochemistry 1987: 26(17):5267-74.

9- Gerrard AJ, Austen DE, Brownlee GG. Recombinant
factor 1X secreted by transduced human keratinocytes
is biologically active. Br J Haematol 1996;
95(3):561-3.

10- White SJ, Page SM, Margaritis P, Brownlee GG.
Long-term expression of human human clotting
factor IX from retrovirally transduced primary human
keratinocyte in vivo. Hum Gene Ther 1998;
9(8):1187-95.

11- Page SM, Brownlee GG. Differentiation-specific
enhancer activity in transduced keratinocytes: a
model for epidermal gene therapy. Gene Ther 1998;
5(3):394-402.

12- Page SM, Brownlee GG. An ex vivo keratinocyte
model for gene therapy of hemophilia B. J Invest
Dermatol 1997; 109(2):139-45.

13- Sugihara TM, Kudryavtseva El, Kumar V, Horridge

12

o=l s edian S LSas slaca vl S s pdal

U G YCUDVPE SN (OIS UG S S U CF Sl e
Bl J’Z“A}j—ﬂ J_i‘ BE ‘)\v\._iL)_ QJ_ASQL:J Lﬁj}’l“‘ ;.ii))
ST CJJ; wlsl 53 Lo Glaal s 511U Ll 4o

14-

21-

22-

23-

24-

3 gal g ol Jobe s«

JJ, Andersen B. The POU domain factor Skin-la
represses the keratin 14 promoter independent of
DNA binding. A possible role for interactions
between Skn-la and CREB-binding protein/p300. J
Biol Chem 2001; 276(35): 3036-44.

Kaufman CK, Sinha S , Bolotin D, FanJ, Fuchs E
Dissection of a complex enhancer element:
maintenance of keratinocyte specificity but loss of
differentiation specificity . Mol Cell Biol 2002 ;
22(12): 4293-308.

Sambrook. J. and Russell D. W.: Molecular Cloning:
A Laboratory Manual, 2001 epidermal keratin genes.
J Invest Dermatol 1991: 96(2):162-7.

Altschul SF, Madden TL, Schaffer AA, Zhang J,
Miller W, Lipman DJ. Gapped BLAST and PSI-
BLAST: a new generation of protein database search
programs. Nucleic Acid Res 1977; 25:3389-3402.
Otter-Nilson M, Nilson T. Protein expression in
mammalian cells. In Higgins SY, Hames BD editors.
Frotein expression a practical approach. 1999; 1-27.
Aneskievich BJ, Letai AG, Fuchs E. Epidermal
keratinocytes: ~ Opportunities and application in
somatic cell gene therapy. In Patricia L, Chang Cao
T, Tsai SY, O'Malley BW, Wang XJ, Roop DR
editors. The epidermis as a bioreactor: topically
regulated cutaneous delivery into the circulation Hum
Gene Ther. 2002,13(9):1075-80.

Jensen TG. Gene transfer into human epidermis as an
experimental model for somatic gene therapy. Dan
Med Bull 2004; 51(2):155-66.

Vogel JC. Keratinocyte gene therapy. Arch.Dermatol
1993; 129(11):1478-83.

Wang X, Zinkel S, Polonsky K, Fuchs E. Transgenic
studies with a keratin promoter-driven growth
hormone transgene: Prospect for gene therapy. Proc
NatlAcad Sci USA 1997; 94: 219-26.

Watt FM. Epidermal stem cells as targets for gene
transfer. Hum Gene Ther 2000; 11:2261-66.

Jensen UB, Jensen TG, Jensen PK, Rygaard BS,
Fogh J, Kolvraa S, Bolund L. Gene transfer into
cultured human epidermis and its transplantation onto
immunodeficient mice: an experimental model for
somatic gene therapy. J Invest Dermatol 1994;
103(3):391-4.

Jiang CK, Epstein SH,Tomic M, Freedberg
IM,Blumenberg M. Functional comparison of the
upstream regulatory DNA sequences of four human.


https://bloodjournal.ir/article-1-64-en.html

<*

L 4
AD Sl o) ool 99'
Ol D 09 g S

[ Downloaded from bloodjournal.ir on 2025-07-04 ]

Design and construction of an epidermal
keratinocyte-specific expression vector and study of the
expression of human factor 1X as a model

Hosseini S.J."%(MS), Zomorodipour A.R.}(PhD), Jalal R.3(PhD), Sabooni F.}(PhD)

! National Institute for Genetic Engineering and Biotechnology
2 Department of Biology, Faculty of Science, Razi University, Kermanshah
% Department of Chemistry, Faculty of Science, Mashad University, Mashad

Abstract

Background and Objectives

Keratinocyte is a suitable model for ex vivo gene expression strategies for systemic release of a
protein. In this regard, Keratincyte-specific regulatory elements are especially attractive
candidates for keratinocyte—mediated gene expression. In the present study, a vector was
designed for specific expression of recombinant protein in human epidermal keratinocytes
using human keratin 14 gene promoter. The potential of the constructed plasmid was shown by
the expression of human FIX-cDNA in human primary keratinocytes.

Materials and Methods

A fragment containing human keratinl4 gene promoter was inserted in the pcDNA3 plasmid.
The human FIX cDNA isolated from a human liver cDNA library was inserted into the
recombinant plasmid (phPK 14 H). Human epidermal keratinocytes isolated from neonatal
foreskin were cultivated in keratinocyte serum-free medium and transfected with the newly
made recombinant plasmid (pK14hFIX) using fugene-6. About 72 hours after transfection,
cultured media were collected for expression analysis, and the cells were transferred into
selective media containing geneticin. Incubation continued until the appearance of 9 colonies.
The expression of human FIX-cDNA was examined by performing one-stage clotting assay as
well as RT-PCR.

Results

The clotting times obtained from the cultured media of different transfection lines were
compared to of the negative controls. Indeed the coagulation activity of the expressed rhFIX in
the cultured media was detectable both before and after geniticin selection of the transfected
keratinocytes. The expression of hFIX-cDNA in the transfected cells was also confirmed by
performing RT-PCR.

Conclusion

Our preliminary results support the idea that human keratinocyte has potential for the
production and secretion of biologically active FIX. The expression plasmid constructed in this
study, has provided useful means for the expression of different proteins of medical importance
in keratinocyte for further biochemical and cellular studies.
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