[ Downloaded from bloodjournal.ir on 2026-02-21 ]

<&

(YSA=YVA) VFo v Ol ¥ oylad VA 0,55 oy Al
gl ) 4 Juaio S g SO Jolw 5956 Ly

r " 14 P A, ,

Odubidy

JM,;@L

Rl 53 Sl ledghe s55 2 AT b 51 G e S ol ol 58U
T U N e R
5o ol o b o pelisen SIS L b b CS 55 Dos @ Gevd) ) S (o Ll A
Lo Shes 55 gl g 51 Kls 0 g 0bd 55 4 Joate Sy 5 SOk g1 Dol pesls 98 4
5 S 58 ook sladshe LU Oamaln pls 55 e el el addlas ail anils Ol g1l
2,05 01 0k 9 e dca)

by 59150

5SS, slsn Glalles g <SS Ssn Fb S B s 228 15 5 Rl
bug S p seolle dex 5l b it 53 e g sy sl pasls adbe AELLST S
22 RAMPAGE Lug <S55 (55 o)kl 5 Chimera o PSlpred Jold s gla)l5dle 5
bus A8 AL sl it 5 NEBeUtter b s ol Sip sLolllr nts 51 o Ad
Kl AL 3 s Ol s TOPL0 (5 28U 43 OF 0l aslsl ys .ad plxil JI s sl  Optimizer
23 ol

baisl

ok xS 5 > Leucine Zipper / SCF oS5 s n 95 Soloyshilsy gbadlas 5 fol> mls
23 93 0k d sk 5o ol Blad 5L 5kl (sl 5 5y e Sl cgr 05V gl e Ls
el OF 3o ge Oly 9 OIS 51 OLES g o i 5l Jeol> c_\:a 4als

S 4l

) &l by o Leucine Zipper/SCF S 55 s Gdse Ol 5 gilwailanr candlas oy ol

5 g0 AU
O gel 2 poals (oS 58 9 Leucine Zipper Stem Cell Factor :guulf olals’

IFIA/NITA 2sl o s
e/ ed1F S Al

Ol Ol = 0 Jiml Cb sy 5 8550l o e o 0 JUinl Dlidond S e (S35 (655050 5 A3 )] el 1S )

fer Bdis = Ol = Ol - g JUEH O st s odisel o dge - 05 Jliml Slidss S e Slskal = J S50 K3 PRD 2 gtne il 3o =Y
VEFFO-\ VOV

Ol = 05 - g Jaml b s 5 pdisel o dajo - 05 Uil Slidss S e SLEils 1 s)ls and awass gl S5 Y

Y54


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

Q.)M/ E) L}_JBJE wb

TR [ PTG 1

Vst e 5 4 SCF &gl 52 jals g ks
el aigi SCF 5 e Sy Slilw s Lol o]
5 Ail e LAl S s 5l St e S
Sl Gl b s a5 4 o L OT sla e gisa
sedlasen JSISL 5 Sl ool Sals SIS 055 ole
3ok gl Ol poals 8 L 5 pen Esly
530 ANAL doal = OLs 2 a4 Lo sla iy
Lcamr ;3 Ve asgly Co 55 SCF sias |55 0554 5
SLols youls Oy s 4y Lails 5 aiS auls w4y Il
23 aS plaasllas 55 s b (VDAEL e 5 Shes
D 2 s e g O sl ol g e sl s O
ot el eS8 S o b LSS
C 5N Gl 53 2 5l ol & Sk s Ol
Cer S s g 4 dlal clB o s Jl s
Dl as a5 L (V=YD | O sl 5 als (gLl
O gl 2 poals Ol sLas L 5l e Ju 5 5 SCF
Al S o S 4 e I Lo 7 SCR
3 S 3oBa, Sl Ol SLlse pled 51 (koo 10 Cgr
i Do bmy plide 5o A5 5 S DGl aleor
Oligee S5l F 50l 5 ol b aulie 3 28 0L
ol 3 8 A eslanal oS 55 SCF Ole sl (505
03 Laaadlas 5o (ST 30 (6 5L Sl esleal Ll
53 Gk p(63 L gy 55 SDols SCF il oo 2 ]
Oalr el (83 Mgy 4SSl e 35 oS
0l S s Cdlad 5 Jlasl Cgr A Y e
s e G 5 (63 A s Ll 0350 (505 2
e s Lel o p3Y oS Jlasl (gl VYA LYY
33 8 sydm el ol 3l A XS s
G b 0l S e 28 4 b ¢l L
Ol 508 S oty g a8 L= O 1 Ll (M)
Sl LS5 LSl 5 Al sduSt (Sl
ws Shadllas cpl s (e oal 3 Ol 53 el y (53
(Origami) oLl ply (MSLt 151 (6 S o kige
53 aba i 05 Lls b s s, e Uil oS s aslinad
OLSGel LS 55,0555 518 5 5L 55,5 S35 55 05
s ol 55 o Al g el LSS

V.

i
6uru L (SCF:Stem Cell Factor) sl J sk 5 55U
Mast Cell : MGF) «(Steel Factor : SLF)( s> (5,53
a5 55 (Kit ligand : KL) » (Growth Factor
sl Jelye s S ol (s, 56 SCF (V)35 e
SCF .5,ls A& (Hematopoietic stem cells : HSCs) 505
el 5 L (e (S o Eel HSCs e sdle
Ll sladse 5 b Jocwls dbeww ol ol iy
b S5 s (CKiit) of o8 KIS w 5 ol
s a5 (S5 SIS RS e () s O
lad s cidses gl il o 5 5 0t A 5 Ol o]
5 (Ol s Jlog el slad gl JolB) Sy
23,5 e Ol Oy el e 5o JUL 0l slad
(Y X35l SCF i3 Slad 55 58 O el 3 558
33055 W a Jeats 5 Jsls Jled g 3 55 4 SCF
Ol oglize a3l o g 53 AS 5 WS b
o S 25 SCF Lis 4y Juato 3 45 s (Y
fr 5 5 iSO s 03 S o Wl O 3
Pl 3y o oslinal i 5 Sl g3k (sl gl
DLl 55 e 5 Jslome o5 4 Sen SCF (o)l
SCF (s linsly 5 5, Shas ilsl Eely ax O ,a 55, 00
2l Lo b S0 S Rl s 38
bl Gl s ol slad o slasla iy
Sl = ol 51 50 L sladle 5 bs Jucle
oS 55 SCF sl b slaalllas 3 oo ol 3,108
SCF w5 (F)el 4258 al 3 OV 58 sl pon JSi
S5 am s e pampe IS 4 S dnsd Do
sl e s, Shee Aoty OVl s S elss an
Cdles 5 Jlasl bl 5o enkis 28 0T O genl 53 eul
o ot pll andllas il y (V)AS oo Ll OF 03 S
A Sy el Solnl sl )bl «SCF S 5 5
ol S o 3 OF om0 51 5555 5 Sas
L S5 s 3PS o Joe anlllan 5550 slad sha
e e i3 L0l 3 & (ol laaddlles 4 x5
Pl Ol ol Sl b L S 558 250
Lo, Shes 5o cpdlas (6 3l edd la 55 5 5l silis

bl jjwj V=)ol azils Laol ol


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

AR th») ¥ e)ln.:r NA 63

>

PET32a 58 5 « S slS 5 Ol S 0l Ll
il G Ll Sl sl 5 (e 3 S S|
<—le »> 5 NEBcutter ,|;-3la ,— b el Sy g
(LD GenScript L 5 sais > b 05 JIg el

(YA ploil PET328 555 0353

WS lS O o )l 5 (ilwosls]
ool oS ol Ser TOPIO. slad
5428 gladaton oo ndSU IS 5 eslinad b plesd
05,5 4 PET32a-LZISCF 4 S5 Sl 5 ol 5
oslial Uy slws il 5l ghate 4 dntes (glad ke

Sl dilnos Como o) r 5 S 1555 ploid
DFSs s Sda O
=S58 055 cmebatl gla IS sl 5l
o A 7l Al TOPIO (s ;5L 5l pET32a-LZ/SCF
Sl T 5l esli il Ly w5l o (55 S
30553 el ) g Xhol 5 NCOl s liSs gims
rl_?v.;‘ PET32a 4S5 53 Gl 0 golwailuns Comw
plomil st ) 2 g 5HLST U5 5,505 2S00 s

ROt

(LZISCF oS s oty Olo

Ceer Al 68U slad b silaeslel 5l ey
A3 S 0k 51 s SL s LZISCE S 55 55 0
SDS-PAGE sy bvy S35 S, Ol sy
1238 el S0 s

il
e o 5 p3 slol ol o R 5 b
S
b I 55856 (sl sl 15 s 08
5 Sl SO Sl e ds3 55 5 (SCF)

YV

o) Sl 58 ek b g il 5 S al 3
235 el s 8L

ey, § alew

JLas! Olelw Slads S 0 55 ol o 2 andllas
53 Jeld 45 1 oLl AV-4A bl s Ol 05
Sl = b S 78 s b A
S s n AT A5 s Sl il

et e 3 o0 ol Sl o iy 5 b
S

OS5 b S el 5 SCR e JIs8
NCBI, SLedbl slacl ol (s Sl g =555
L ogla w,, ¢l==l s RCSB PDB 5 Uniprotkb
s TN LAs Ol Sle 5l g (slaasli
LZISCF sl b S 555 (s b 4w Dbl
(Vs rl;,;,l Swissmodel 4sb , L

oLl PSIpred i3 3l 5 Jav 5 cpso Skl s i
s pame Sl et e (V-1R)s
L S 55 sy O3 d (S K3 0351
o= ¢ AS eslaal Chimera )ljélwz SHPDB Ll e
sl b o5l i Gane bl 5 S b
S 86 5 w5 4 Jae SCF ISt

bl bl s
S S P B p edd e bl (olLL s
(V)2 5 &) 50 RAMPAGE )l 8le 5 Lo 5

il 5 Ol 5 SLdplS Ol o ]
AL Sl eS8 s gla S ars b
o oL 8L 5l 5 SIS Olee O s 4 TOPL0
Sl Golwaag 5 b eslinwl Sl 0L s Ol e
by SpolSsn O 5o Oly S s 55 5
Y2 S el 51 5 5SL ) Optimizer 53l
Slag S 5 S 55 s gl Shs ol (VY


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

UL 5 S & aabls

TR [ PTG 1

Chimera JIJ'.HWQ bog jisle g fe Y S

bl (Il oy
OB Gl el (e e e Dl oIk
030 (OLbrbely s 5l 3l el b oS 5 5
53 Sheul ool slaazy; 780 513
s a3 Sl jlae ab 3 YA 5 o gllas
b Jass 55 b g5l0L 5 LZISCF S 5 5

ps————— pEse———

. LZ/SCF g.o.;s‘;j Cﬁs-’ﬁ; CJ‘J-\SL?‘J‘J J‘}_’a.; I‘“Jﬁ&

Sbee s e 4l s sl el (slaaly, 51 LANF 55513

i e sl
bS58 s I Sl sk «
SHE. coli K12) 555 LS 5 5 Ol 53 Ol Cgz 0l

L eslaxw! Optimizer Qp/uf )l)_é\p;

{NEBcutter )\)Jlrjq S Jeo>- GL.J ey
s s ot Xhol s Neol sSs sl (slags 51
b G A S b 5Tl B 3 e
ol bl 5 Js colg s cniS Blsl e
A3 3,5 PET32a 555 0,3 4 5 (OLJT GenScript)

vy

> gl » SCF(165) JI 5 5l el s 4 Uniprotkb
Skl 363 Lo sy 48 A oslinal oS S5 S 0
a,\_}‘):fd\_{JLaJ\ Lu;jwﬂjfcwéﬂw (5‘)% rjy
S 2l 25 s I esgde cpl 53 50 (C-Kit) SCF
G LI s s sl s Sl ) 2
J%JJ§ bl

e oS S G Jol Ol (b s
o b 55 dboe 5 N b se (055 5 51 485
MJ;;—A ‘}?‘g_‘;ub av\_ﬁf‘}ﬁ}ﬂ JL.:AJ;C <SCF
o5 5l ol sdiasilis SWISS-MODEL el
s Jlasl oy OF 53 4S5 Lib e LZISCF .S 5 5
i Ot 5 SCF 5 Leucine Zipper .55 —
SISl o s le Sh s S 5P S
.0

JJL"LZ/SCFHS;};’:.‘J}A ‘5J~MJU."-L~ A JS.J»

Swissmodel 44,

S p e Sl Gt S eel G 4 S
ale s 4 Chimera | ;3le L g LZISCF S 54
e 9 m o sl sl s sdalls PyMOL)lp\rjs
5 o Sha Dl )y SCF eias |25 (o3 (oS 5 5
oSk S Sise 3 e sl s 5 beta-sheet 53
(Y J8) ik e


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

AR L)L:.mﬂ) ¥ e)Lo.:r NA 63

>

Vo« bp
O« bp

YO+ bp

PET320-CS 55 55555 gmpl pian 538 (puyp 1) Jlssel
Voo u’.\ﬂy ej‘-\.ﬂ u.a}u \ bj:-“ eju:",,:ﬁl .k.w‘,: LZ/SCF
d‘,:..» « Ncol JXhOI A.B."S:J.laﬁ r.&}ﬂ .X>.|j Y d‘,&w ;‘5}\.3(.',.5;.

5 gdoue V‘J"T doly ¥ O g 3bakS Y Jage o3Il asls ¥
Rty f)_,:.weNCOI a.&.‘JS.\,J’u r.&}ﬂ k‘ja d‘,&w Xhol xS

(LZISCF oS0 iy Ol

Normy LZSCF 555 i Ol g
O3 slsSSl s o K e 4 bacsS ¢ 18 §
=SS s Ol Ll 5 Ll g o is
sz I ol (K ol (&) IPTG Lo 5 LZ/SCF
by (ol 55 LZISCF S 55 05 5 055 Ol
SDS-PAGE J”j) shesleul L l_hu,:fjjﬂ )JJJJJZQ\
Y Q}:\_..u BE LZ/SCF g_MSJS}) g)"‘:;)f QL\.: eMJQL.:..: (Y
ol s b e Y O s WIS sl ped b g lie
el 0l s 6L oS Ay e i a SLUSS L
=S5 S Ok Ol At IPTG Lo 3 U
Sl 6l (6= clin Olog g esls OLAS |, LZ/SCF

L ALl 85U sl ol sla S Ol
Cble e e G g eld Ol S S
sl glac ble 3l (6 S ol sl o IPTG
cble as wd eslanal ¥ Jo Y =V —0/0 —/) IPTG
g 6L Wl sl clale Olpe o e SY 50 L)
5l 7 Cen3) Al o LZISCF oS 5 5 0055 1 Ol
(Y

yvy

(Sl Olges 5l s (S jlwoslol

) TOPL0 (5,50 slad sher (gsluastal 51 ao
ol O 5 08Ss Py S Ol ol
CiS o e 53 Lo SU S 55 555 L s S
s> dl> (Luria Bertani Broth) LB agar L=l
S50 7 O ol 0 e slin 05) s el S5 5
oo a3 S (3,05 34 5 PET32a-LZ/SCF | 4S5
Sl 5 s Cadb e sdas QLS Ll pl s alb IS
PET32a-LZ/SCF S 55 , 555 L TOP10 (slacs SL

A3l e s SLp s 4 O 355 5

ibwaloans Como s 5 S5 S0 L]
DS s Sda O

SIPET32a-LZ/SCF S ;54 ;4S5 C‘J" L

S 3l esla ! L, TOP10 44— Eccoli (glas S

Miniprep %5, 4= (015 « Favorgene), ¢S o C‘J"“‘”|
Xhol 5 NCol odeS's stoes (slaay 51 51 e3lizul b oS 5 5
CdS )y A a3 (Tango 2X)S ine 3l 5o
V5oL U5 55585830 51 eslinal b ol ) sl 9555
V—aé-ﬁ )\ J-&l?- CJL&E_; e)".)s_;‘ Bl W Cbu‘ M)J
CM‘J_Eibj_,_aajU_?H{@jM)j&} wa

V515 503)5 503 Al 1y (g 5lutilien

il Olso ol o (s ileslal

G5l i) Sl 68U sl dsle (ssledato
3 peedS IS Sl eslind U 5585 3l g (01
J_S-l: 4 PET32a-LZ/SCF, 4 =S 5 Sl 5 ol 5
A CLQL',\ ol Sl L gh ol datews bad gl
Jsl- LB agar Ll liS o 55 bas SL s
Sl S 5T 5 b el S 5T 55>
ol A palde SLa) (elSLul 5 5 Wb
5038 Ay (il s Al 5 S s G g A
=Bl P b ge edas LS &S Wsls |25 S
PET32a- LZ/SCF .S 55,555 L ) slags SU

O TS RURIEVTI


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

UL 5 S & aabls

e s ol Jske

Mwm Bl Yh Yh #h

VYA KD
Ad KD

¥Y KD

Y# KD

Y# KD

(&)

(s)

Bl #h MWM

VA KD
A0 KD

fv KD
~Y¥+ KDa
¢ KD
Ys KD

(<
\ Y O O f 0 F Y A 4 Ve YAy Zy
MWM Bl Yh %h Bl Yh %h Bl ¥Yh Fh\:Bl ¥ h

@

Mhﬂ:”“dhbb)}é QE WS4 (;,»IPTGL_.L;JI;IMJJ,EQQ e (A ‘OL:: f)‘}:ﬂ WS C_—RSDS—PAGE @Lﬂ R J‘}}.‘J

23 At S 93 Oy amlie G LZISCF S35 555 Ok g 650 Wl sl IPTG e Ol o g (ows 2 (g W15

(LZISCF oS i ey oo

C=SF8 OB T 4S ol J o Lesl o
Of C s Ol 5l LiL e His-Tag (sl ls LZ/SCF
JU IS 550 slagssb 5T 51 eslial b B0 s a5
(7 5l 50) 4 b HRP 51 4 Jate Anti His-Tag

el
51 55 5 85 i 3 SCF  yim il w05
sl iy Gl ool slad o Lo ol
sty 53 5 Ll sladshe 5 o focals da s 50
slaans 53 Gyl 5 35S 05, S iy
el s oge glaan S 51 (S Olse 4 SCF (|
Slos S 55 4 SCF Lol ol bl (65 5) 555 5
SN gy s w2y slad ke slaasllas s

Yv¥

s 5WLOD

-2 ——— Bl 2h 4h

Ol 5 g LZISCF S 55 g Cup a1 ¥ Sl 5

IL2) I ) T3] Jﬂ.wj

Jsb 53 5L As, (OD) (o9 ol anils op 2
Jw)%éﬁfl_!«))‘./a')jb‘ﬂfl—’;..Cj—‘

(Y )‘Jj».’:


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

AR L)L:.mﬂ) ¥ e)Lo.:r NA 63

>

Q)}_ap‘%_:w_.ﬂjj&:h_i) JL..A:‘ wﬂ)f@.@;-ﬂ“"'
el 8l cinvitro s in vivo s Lapy s 4 LS Sy
eMuJ(Nﬁjﬁ)@UGwA_}JMW(;«S;y
KCORTEIKY
DL dlwl.hd).) C,.w‘ b)ﬁSCF L}J‘f UL.‘-J}O}'LSJW
I, SCF J st D_é o lSUS JIg Ol gl 5s YN Y Jle
Sl 158 O Ol 30 53 Ll As g 05 S
YWY Jls s glaatlas s Ot (YO S
jﬁj_:}f: oS US L;b_? ‘O‘_}-j,‘ )JSCF QL:.: L;w)f&:«@}
(%) Ol Rosetta-gami 4 s 55 5 O 51 SCF

el Olge laasllos & a5 L bl axdlles i
dl_hel_é'li u_"“)f)‘ u“-})u:*:% A i S
@3l Jshw 5580 el yoal 15 ccilisen Lol
o Cpdes s S b e e o JIs 5 (SCF)
)l;,_:Sij O:SJJ; f}b)t}bw)ﬂg:«@?..lﬂwa
55 (S 4w Olaxtle LS eslins) PSlpred )\}él”‘
O Gl el e (S sen Sledie s
& Ol g aw Olezstlu - 4 SCF , Leucine Zipper
ot 3 sl s 4 s .23 S plowil Chimera
Jl olla |SKE5 5 lie W g3 sasplis Chimera
eS8 = £~ )LZ;-LM: 6)‘..\{% J""’b@ PR e v)—\;lﬂ a)'LM:
o Ol Hls ged 51 eslinal L LZISCF .S 5 5
Qﬁfﬁ)ﬂwud)‘.\_ﬂiou)dmd.\_w
Lol J sk los 55 LZISCF

YoV JL_«U‘)J u;Q)HLJJUQ&‘)Jé\SBQTJ\
Ol ge 4 Rosetta-gami 4 sos 31 30 g0 sdS Ols Cg
Js o ol aadlas s (F)as eslial Sl OL e
}L;'l_gol_,ﬂo\}_;o«i_del_ﬁ)\g}_ﬂj\nu.z_ﬂ\

Sle s s edd Ll Olgee sl IS sleane

YVo

slaaslas 5 b sladd v o xlee 5 a0l
sl sl 5 LaGsm0S ol s IS5
Sl 53 sk s el oliial 5 50 Lol Sle o
3t s SCF 15 calam spl 3 35 o slaanlllas 5|
en 3 Ll el B S 1S e s S
W, w4 gedStel (oS 55 SCR aw slhoews O 0
ol Aty 48 oS 555 SCF ) 5 asy il o
st (3l aeb g3 e 63 Shee 5 I0L
Dg dal
ls o 53 alie 4QY JLe s (slanllas b 3
SCF (b 3) OV 8 8 5 (S 55 ¢ ) OV S
5ol sdaliie (sla IS sldas 53 il sdtuasolis
3 Gde gladshe i) S oUIS 5 oS 555 SCF
dlie 5 SYL (Il 50 s andllae L5 s 5e (Slall s
e r &S axdllae ol 55 b (0)3 51 sae SCF L,
O gl 32 el 032 5y S5 G b SISCF (oL |
OledSl,) Odel s 4y Eely 5 0ls SCF (gla a4 50
Ll ednl soul 4228 SCF (g Il 5 Oly L3 6 5L
SCF 0 sl 2 pouls 052w i Ly 5 S 8 b 5 SCF
sl 5 0 L e Ol e asdllae 53 003 5 IS
L aoed o cdadly s sy g0 amml w0055 5 olad
4SSl 63l 5 5l (SO sl S Gl 4 e s
e a5 O sl el 4 536 aeb Sy
o=l 05 4 (ol Glaaallas a5 L 5 LSl e s
5% s U Ay i s el e el
la s (S Bl s ol 5l580 5 soluk
Jlail 5ot sl i ge S pla s
53 V-l aiS fan Laol e S 55 L b
s & s i g 03,5 LI L 5, iy anlliae
b SOl e e S Sl 815 5 < SCF
03 S O sy e il g plcws g
ol plrl anlllae js il eslinal 5y olad Ol le
by B Sl s g Dl peals Y000 Jl s
AU eaasolis O Jlstl 53 55 sn e Iy
S Ll 3 658l 55 S5 pl GOMGL 2 ee s
Jlw 53 a8 S &0 i 53 (V)IEh e g 30


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

Q.)M/ E) L}_JBJE wb

TR [ PTG 1

15 035 LS L LS ol D3 gad i e 0l
b =S5 E G w5 S 5258
2 SCF as ol ;83 as o3V (W) 8 el o
L ol N-glycosylate &, 5o 45 Ol llis (slad s
ssam pde L b oS Couledd Sl sy )
A S50 e Sl 6l 5 SCF s Sl S
2 LZISCE S 5 0nfSs 0 Ol J3 Lm0 oy (o0
dal o O w3 cled s Il EsLE. coli g 8L
sl 0L ;3 LZISCF 55, 055 Oly Culg )5 A
L o 5 43 (s 2 SDS = PAGE 25, & 5

LS AU S s N0 e i

& b i

b Sl d b sl ales Sl Jols s
LS':)}"’} ealae! Sy LSL’*)‘}‘;’;’ .}a.wj:v ol L5>-|J'l’ e)'l.w
O see 3 PET328-LZISCF =S 555 5555 00 O3
L0 IS Jya> 5 (TOP10) S sls L SL
Olojes 53 LZISCF (155, Ol Al s —olazs]
A plamil g b 1 O oL S

wila yad § i
bl ey sl aabOll ol lis ol
Ao Dol S 0 (S5 (G5 5SS s a3
ams gy S e 05 b a5 o35l e
b e s sl S age B Gl
3 el Lot o S il 0 O
Al ek plal Ol 0 JUEH O3l Sl S 0
O s el s Ly asbolol ol dlsms
93 B a4 2aS s IRTMLREC.1397.002

el oS ui}».a; ‘-;i.lﬁ S ) 6[.&&,.&_5}3

Yv#

Ll Ol o1 55 busaS el o plel ol
NEBcutter )|5-5lp = 5l ool il g amr g L ds
Ss Hds Ot Xhol s Neol oS s (slags 5
Olise 52 s Ol ln 48 a3l oal S 1 Joe
b SIS 5 il 4 sl (552 S5
GenScriph) v 55 55 JI5 Colg s .oiS wlsl sl
A58 OISOl PET32a [ 555 0,5 5 i (Ol
Fsl) TOP10 (6,80 51 55 a3l (s5luailuen Cgr
A sl ol S5 S 0L e O 4 (Ol ) sy
L S slS Ol s 51 PET328- LZISCF | 555 ol 5
4 (01U « Favorgene) .Sl gl Al oSl eslinl
oLkl 5 odalise ke 4 i ¢t>.u'l Miniprep %5,
SNy Jsmame ok pl l 5 S5 o gl 5 oo
3o 50T I3 53 55555 2SI 5l esliad b gas T o
23S 3 e

2SS 8 0B Ok Sl o et laaddlae o
Cr S S5 s w8 s, Refolding 4 5L < E.coli g =SU
3345 L O 51.0Y9)3 5 gl pms3 Sladk sy 125
) Sled 5 Jlal g SCF (gd] g (65 L5y
s Bl 6 SU dame 5 ol (555, 0i S
G (63 (Sad 5 eSS o 03 5 0S|
oS 5> 33,5 2 LZISCR S 55 s 5 03 257 50
o ge & A eslinal oK1 6L 51 ol asdlas s
gy sy sl e Ecoli K12 4, w3l S
Lol s pla g 0o s b sl sl ptige
S OLSGl LS 53,0555 508 5 5L 555000085555
2l S sl 53 (6o 8 Sl s slally
Ol g YN0 Jl s 4 S alnil aadllae s 350 e
Ll 5L oS 5,58 5 csdadl s s sz
aslllae 534S o5 505 (CoeXpression)Olssan Ols 55 5


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

AR Jtm») ¥ e)ln.f« NA 63

>

11-

12

13-

References:

Zhang Z, Zhang R, Joachimiak A, Schlessinger J,
Kong XP. Crystal structure of human stem cell factor:
implication for stem cell factor receptor dimerization
and activation. Proc Natl Acad Sci U S A 2000;
97(14): 7732-7.

Lennartsson J, Ronnstrand L. Stem cell factor
receptor/c-Kit: from basic science to clinical
implications. Physiol Rev 2012; 92(4): 1619-49.

Jiang X, Gurel O, Mendiaz EA, Stearns GW, Clogston
CL, Lu HS, et al. Structure of the active core of
human stem cell factor and analysis of binding to its
receptor kit. EMBO J 2000; 19(13): 3192-203.
Nayebhashemi M, Fahimii H, Habibi Roudkenar M,
Jalili MA. Isolation, cloning and expression of human
stem cell factor using prokaryotic expression system.
Sci J Iran Blood Transfus Organ 2017; 14(1): 53-64.
[Article in Farsi]

Tarasova A, Haylock D, Winkler D. Principal
signalling complexes in haematopoiesis: Structural
aspects and mimetic discovery. Cytokine Growth
Factor Rev 2011; 22(4): 231-53.

Nocka KH, Levine BA, Ko JL, Burch PM, Landgraf
BE, Segal R, et al. Increased growth promoting but
not mast cell degranulation potential of a covalent
dimer of c-Kit ligand. Blood 1997; 90(10): 3874-83.
Teruaki O, Saotomo |, Ishii R, Suzuki K, Nauseef
WM, Toyoshima S, et al. Homotypic dimerization of
the actin-binding protein p57/coronin-1 mediated by a
leucine zipper motif in the C-terminal region.
Biochem J 2005; 387(2): 325-31.

Karyagina A, Boksha I, Grunina T, Demidenko A,
Poponova M, Sergienko O, et al. Two variants of
recombinant human bone morphogenetic protein-2
(rhBMP-2) with additional protein domains: synthesis
in an Escherichia coli heterologous expression system.
Biochemistry (Moscow) 2017; 82(5): 613-24.

Naula C, Schaub R, Leech V, Melville S, Seebeck T.
Spontaneous dimerization and leucine-zipper induced
activation of the recombinant catalytic domain of a
new adenylyl cyclase of Trypanosoma brucei,
GRESAGA4. 4B. Mol Biochem Parasitol 2001; 112(1):
19-28.

Fautsch MP, Johnson DH. Characterization of
myocilin—-myocilin interactions. Invest Ophthalmol
Vis Sci 2001; 42(10): 2324-31.

Tropsha A, Bowen JP, Brown FK, Kizer J. Do
interhelical side chain-backbone hydrogen bonds
participate in formation of leucine zipper coiled coils?
Proc Natl Acad Sci U S A 1991; 88(21): 9488-92.
Vasileva Wand NI, Bonney LC, Watson RJ, Graham
V, Hewson R. Point-of-care diagnostic assay for the
detection of Zika virus using the recombinase
polymerase amplification method. J Gen Virol 2018;
99(8): 1012-26.

Park IS, Jo KS, Won HS, Kim H. Dimerization of
TRAF-interacting protein (TRAIP) regulates the
mitotic progression. Biochem Biophys Res Commun

vy

14-

15-

16-

17-

18-

19-

21

22-

24-

25-

26

27-

28-

2015; 463(4): 864-9

NCBI Resource Coordinators. Database resources of
the National Center for Biotechnology Information.
Nucleic Acids Res 2018; 46(D1): D8-D13.

Boutet E, Lieberherr D, Tognolli M, Schneider M,
Bairoch A Uniprotkb/swiss-prot. Plant
bioinformatics. USA: Springer; 2007. p. 89-112.
Heinz DW, Baase WA, Dahlquist FW, Matthews BW.
How amino-acid insertions are allowed in an o-helix
of T4 lysozyme. Nature 1993; 361(6412): 561-4.
Prisant M, Richardson J, Richardson D. Structure
validation by Calpha geometry: Phi, psi and Cheta
deviation. Proteins 2003; 50: 437-50.

Kaur H, Raghava GPS. Prediction of B-turns in
proteins from multiple alignment using neural
network. Protein Sci 2003; 12(3): 627-34.

Cuff JA, Barton GJ. Application of multiple sequence
alignment profiles to improve protein secondary
structure prediction. Proteins 2000; 40(3): 502-11.
Chen Y. Bioinformatics technologies. USA: Springer
Science & Business Media; 2005.

Takamatsu N, Watanabe Y, Yanagi H, Meshi T, Shiba
T, Okada Y. Production of enkephalin in tobacco
protoplasts using tobacco mosaic virus RNA vector.
FEBS Lett 1990; 269(1): 73-6.

Lovell S, Davis I, Arendall W, de Bakker P, Word J,
Prisant M, et al. Structure validation by Calpha
geometry: phi, psi and Cbeta deviation. Proteins 2003;
50(3): 437-50.

Ye J, Coulouris G, Zaretskaya |, Cutcutache I, Rozen
S, Madden TL. Primer-BLAST: a tool to design
target-specific primers for polymerase chain reaction.
BMC Bioinformatics 2012; 13(1): 134.

Puigho P, Romeu A, Garcia-Vallve S. HEG-DB: a
database of predicted highly expressed genes in
prokaryotic complete genomes under translational
selection. Nucleic Acids Res 2008; 36(Database
issue): D524-7.

Vincze T, Posfai J, Roberts RJ. NEBcutter: a program
to cleave DNA with restriction enzymes. Nucleic
Acids Res 2003; 31(13): 3688-91.

Asghari S, Khaniani MS, Darabi M, Derakhshan SM.
Cloning of soluble human stem cell factor in pet-26b
(+) vector. Adv Pharm Bull 2014; 4(1): 91-5.

Ueda T, Akuta T, Kikuchi-Ueda T, Imaizumi K, Ono
Y. Improving the soluble expression and purification
of recombinant human stem cell factor (SCF) in
endotoxin-free Escherichia coli by disulfide shuffling
with persulfide. Protein Expr Purif 2016; 120: 99-105.
Akuta T, Kikuchi-Ueda T, Imaizumi K, Oshikane H,
Nakaki T, Okada Y, et al. Expression of bioactive
soluble human stem cell factor (SCF) from
recombinant Escherichia coli by coproduction of
thioredoxin and efficient purification using arginine in
affinity chromatography. Protein Expr Purif 2015;
105: 1-7.


https://bloodjournal.ir/article-1-1333-en.html

[ Downloaded from bloodjournal.ir on 2026-02-21 ]

Sci J Iran Blood Transfus Organ 2021;18 (4): 269-278

Original Article

Expression of recombinant Stem Cell Factor fused
with Leucine Zipper

Taghikhani F.*, Mohammadipour M., Mousavi Hosseini K.

'Blood Transfusion Research Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran

Abstract

Background and Objectives

Stem cell factor (SCF) is a blood cytokine that plays an important role in the differentiation of
hematopoietic progenitor cells, as well as survival, proliferation, and differentiation of mast
cells. Furthermore, it can enhance tumor cell proliferation and invasion. Recombinant or
natural form of leucine zipper can cause homo- or heterodimerization of many types of
proteins which are attached to it and have a favorable effect on their function or stability. The
present study investigates the expression of leucine zipper-bound SCF.

Materials and Methods

This experimental study consists of designing a recombinant protein by bioinformatic
softwares and the laboratory part of the study. The indices of interest for designing of the
protein structures were analysed by various softwares including PSlpred and Chimera and the
recombinant protein stability by RAMPAGE. The sequence synthesis was performed after
determination of the enzymatic cleavage sites with NEBcutter. Then, codon optimization for
Origami was done with Optimizer. Cloning in TOP10 and the protein expression in Origami
were performed.

Results

The results of bioinformatics studies on the Leucine Zipper/SCF recombinant protein included
the necessary criteria for the possible native structure of the protein and the high score for
viability in the living cell. Furthermore, the results of the experimental section showed
successful cloning and expression.

Conclusions
In the present study, the results indicated the successful cloning and expression of the
recombinant Leucine Zipper/SCF protein.
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