[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Iran]PP

Iranian Journal of
Physiology and Pharmacology

o .
ul/!u’z}‘}jb/(;}u’j)%}f

YY-FY axio A u-'l-gg N 8,92 SFeY le

P o Sl 3 oo Sl (9 ST 0 ) S9b> S o3l (215
™ 399 Jo 38 3T 8 5o (w3 33 g w9 35k v 9e) ) 9Suwmod I yis

Vo 5ane) abslS dabolé O ligy cage O anslillgy] poru

Ol el el sl gistund] (5399585 9m liios 35 50 ( loyd (slo JgSJgagn g poig olislejl )
Ul)’l ‘U‘)‘ef ‘&o)’twl .)l)l olKiisly 5;)[.2..0.’70 9 P}LC ..\>|9 ‘www) bg)f Y

AR TE R VFeY opye,d VWil

LRV

e oloye lp bie Glopd il Sl WS e Rl by sladsbs 02168 )3 (ot G Jshe (Sien 180D 9 A
5 LS Qi > pog)gd ogmyeSuan s 25 poin Sl jl ol QLulid o Rilped 0F Gl 9 sl adllas (] San 035 oo
Al (Bogy Jhe o ol 2,Skes )y

2559 3 9 Fo 00 ompes 85 8 oy 3590 Silojsilsns I3 5 odlisal b ) Sl > 0iSan py 5 p9 ol syl il 1o 1 by,
Dt dagngnl HYse (ke p bawgs nlign Ol b p)guily BL-21 (oM Lo il 6p8L (ljee 4 odeluny ojlu A5 (ol PET-22b
5 olitnl b gy A5 Al g wyp b ey g dwal ST (mclilow Jawdgd madw J5 1 odlitul b by b W dwgil o gS YIS o
3 om 28 B0k 50bd sk Sl opsl (25 Bl b (g wsilopalls Sl a8 Silapalls 0)gils Lulyd > IS8 (oS5 e (B1S5leg S
5y90 Transwell s MTT i, 5l eslaiwl b iy 4 HUVEC Johu (slrody @l o &y po 00, K0) uod (6)lee 53l cgilo @l g gy ol
85 )8 rp

3p9me 63l eI L g amd oo 5 |y Jgane (sl S s oSl pmsd 00 star sty Ul 45 3l olts )kl oo 5 435 gl sbaidly
Moo (oo +/0 oy SV 95-D-lim g il clale b (g oo gdaw 00 5L )l oo (Sl > (sloguSg )3 ordosnlia L]
YV 1CO+ L1 HUVEC (sl Jsho 35y 0Kl s 392 0513 oS WY L5 00 ol g J5Slge (g a5 oanlite il 0 pgualssSCl
sladsla jlaop Ve ©plae 0ad Galls (Sl e ol 3 ogde 35 Jlae diebs YA (1900ligSCl 0)95 <G 5l it (e 53 59,50
255 e 0 Szl ed g S 09)5 b dunliio )3 ¢ Bgye (sLbigail A ;556 mite Cuows 411y HUVEC

3l o sl JLbigl sledshe @ 2o 5 355 Jlae 3 Sl Jeily J) (S gl 106 o8 Ao

P95 o9 y9S e oydie ¢ Sl g i Sl 5 1 gAIST (g2 g

o

SYMS] 055 (659,08l Julo Gonagys o)l (b
9 Ldgis ( Sgye g (o8 MBI 5 (8 ( SHNde— s
Jols o puo )5 15 edliul 3y50 2ol slagslan
(S F9)5 S ol (S G905 (S Gigen
() Wlo (Gare lagslS mas Ad) (glayes
o Joho oo « A2 5ldstind o g mades ommolly oS

Adoddo
0Pl pegad )y (oddaie GBS Sl la Sl
o)l ) Glapw Slbjwds g (5y905505 (5ol
o3l ) odomy bgbre aw (gl 25 [V] ol
O b 2loSan 9 Sixe dlge daliug S dasy
Sl (ol olerd 5 (Safglon scdld L oS (JsUge
Ol Slgie bjle yaj 5l SLS 5 (Jleysbay [V]

fa_kazemi@pasteur.ac.ir, fatemeh1044@yahoo.com (ORCID: 0000-0002-5832-1822) :clilse Jstus oS dimm g ®


mailto:fatemeh1044@yahoo.com
mailto:fa_kazemi@pasteur.ac.ir
http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Rl e g Sigls

adlae ol W] a8 Lloks |, avp3 5 alpl
Hosd lulid cp Kiblipd pow 9 pg> 9 Jol sbajlisbe
L Tomaigd eomisiumed Cybe pa; edl pgin Sl
09 oSl s 0f b leld Sole il S8
Jae o ol aSles 5 005 lo g ool bk ol

28,5 JLE w0y 290 (B9

W gy g dge
b"o

il ;) (NCBI code: C554) HUVEC ko o3,
CiS e )5 awd olpl el gl Jole
ls\s/uj Gibco L.,S).w )‘ LS?K u.u.& Py 9 YDMEM
3 Omlogty il sy g Sgn ST b (gl
i (logy padoslys Jud (69 0 o= b V= Jsils e
A5 ) oS 8 58

P 9 293 9 Jol L Ul (o) 5

I P0oensd rempsares e (p ikl
DT w5 plolid Cjfie 5 0 paiy Sl adllas
lolid o Salgmd 9> Iy om ilten S Iz
sloyiahl g 28,5 ploxl Loy Sl g plo b o
S ¥« Jo¥ge g Wlo (Kbl s sl HliSle calisee
OBon Sk g yesdes S ySllgnl abais ¢ slael il
SeS b on pod Jlsle W] €5 )15 (pwyp 3y9e
s J5Lo [VF] €85 )3 pp 350 "(PSIPRED)
o pops SaS b oBion o5 Sk 5 e
5l CubsS 35 5 Ly 5,90 SWISS MODEL
)8 )y dy90 (ProSA-web) (oS b ol sy i
Do) s,

O P
2959 09y wybe (pSibl wd aelSe g
Lawss Xhol oNdel j¥lsgime slapy] o PET-22b

13 Hemiscorpius lepturus

14 Dulbecco's Modified Eagle Medium

15 Hemiscorpius lepturus

16 PSl-blast based secondary structure PREDiction
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! Scorpionidae

2 Hemiscorpius lepturus

3 Disintegrin

4 Integrin

5 Vipera

6 Crotalidae

" Motif

8 Trigramin

% Trimeresurus gramineus
10 Suntravat

11 Crotalus adamanteus

12 Bythus occitanus tunetanus
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22 Triton X-114

23 Human umbilical vein endothelial cells

24 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetra-
zolium bromide)
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17 Generay

18 Escherichia coli
19 Luria Broth

20 Inclusion bodies
21 Refolding
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2 Fetal bovine serum
2 Trypsinization
27 T-test
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ATGGAAGTTGGGGAACAGTGTGATGCTGGCTTAATTGGGAGTGAAGATAATGACCCATGTTGTGATACAAACTGCACCTT
TAGAAAAAATGTCACATGCAGTGACAAGAATTCTCCTTGTTGCCGTGGATGCAAATACGTAAAGGAAGGTGAAAAATGCA
GAGAGGCCCAGCCAACAGCATGTAAAAAGGAGGCACTTTGTACTGGGGAGTCATCTGATTGCCCTCCTTCTTCACCTCAG

CCT

Xp 023218512.1 EIGEECDCGSRESCSLLDPCCNPPGT--——--—-—-— NYECNLKEEMSCSFREGKCCKEDCT 51
XP 023243347.1 —---ETCDCGYDGK-ECSDKCCYPRDVKPYKLANPNAERCTLRPGAHCSPSQGPCCLPSCN 56
AMO02515.1 EEGEQCDCGSIEECLQSDPCCDP-—-—-—-—————-—-—— ITCKLRVEAECS--TGPCCE-NCK 44
XP 037602285.1 EEGEECDPGLL-H-LNNDRCCSA-———-====———=—=— DCKFKRNAQCSDRNSPCCI-NCV 43
HemiDis EVGEQCDAGLIGS-EDNDPCCDT--—-=-====———=— NCTFRKNVTCSDKNSPCCR-GCK 44
AMO02512.1 EEGEECDAGLIGS-EDNDPCCDT----—-————-—-—-——— NCRLRPDVICSDKNAPCCR-DCR 44
Xp 023216172.1 EEGEECDAGLIGS-EDNDLCCDT----—-————-—-—-——— NCRLREGVICSDKNAPCCR-GCR 44
XP 023216169.1 EEGEECDAGLIGS-EDNDLCCDT--—-=-====——==== NCRLREGVICSDKNAPCCR-GCR 44

*  kk Kk R * T *Kx . * Kx '*

Xp 023218512.1 LVPKVERRICFVNTPCRKEYALCDGISSYCP-—--——- 82

XPp 023243347.1 FVKFGDMCRAE--AEC-TLSSFCNGRSAICPMSEPKP 90

AMO02515.1 LKHAGHLCRPAA-SEC-DIPEYCDGKVGQCP--—--- 73

XP 037602285.1 FELAGTRCQEPINATC-KGISTCTGNSSKCPP——--—-— 74

HemiDis YVKEGEKCREAQPTAC-KKEALCTGESSDCPPSSPQP 80

AMO02512.1 LVREREVCREAQQTAC-KQEAHCNGESPDCPPSSPQP 80

Xp 023216172.1 LVQRREVCREAQPLAC-KQEAHCTGESPDCPPSPAQP 80

XP 023216169.1 LVQRREVCREAQPLAC-KQEAHCTGESPDCPPSPAQP 80

* * % * %
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AMO002512.1: ADAM 17-like protein [Tityus serrulatus]
XP_023216172.1: ADAM 17-like protease isoform X5 [Centruroides sculpturatus]
XP_023216169.1: ADAM 17-like protease isoform X2 [Centruroides sculpturatus]
XP_037602285.1: disintegrin and metalloproteinase domain-containing protein 17-like isoform X1 [Sebastes umbrosus]
XP_023243347.1: disintegrin and metalloproteinase domain-containing protein 10-like [Centruroides sculpturatus]
AMO002515.1: disintegrin and metalloproteinase 3, partial [Tityus serrulatus]
XP_023218512.1: disintegrin and metalloproteinase domain-containing protein 10-like [Centruroides sculpturatus]
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https://www.ncbi.nlm.nih.gov/protein/AMO02512.1?report=genbank&log$=protalign&blast_rank=1&RID=41C275H5016
https://www.ncbi.nlm.nih.gov/protein/XP_023216172.1?report=genbank&log$=protalign&blast_rank=2&RID=41C275H5016
https://www.ncbi.nlm.nih.gov/protein/XP_023216169.1?report=genbank&log$=protalign&blast_rank=3&RID=41C275H5016
https://www.ncbi.nlm.nih.gov/protein/XP_037602285.1?report=genbank&log$=protalign&blast_rank=1&RID=41CZMDMG016
https://www.ncbi.nlm.nih.gov/protein/XP_023243347.1?report=genbank&log$=protalign&blast_rank=7&RID=4379ERXS013
https://www.ncbi.nlm.nih.gov/protein/AMO02515.1?report=genbank&log$=protalign&blast_rank=9&RID=4379ERXS013
https://www.ncbi.nlm.nih.gov/protein/XP_023218512.1?report=genbank&log$=protalign&blast_rank=11&RID=4379ERXS013
http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Rl e g Sigls

(@)

0

0 00 200 €00 €00 1000 _180°

[T k]

(&N

deoyd yho e ol an b 5 Laaieli wl do ) (o) olaslalely jloges o (Cll) Jdo g y9pmw b odd cw i (ghmdw Hlb Lo =T JSW0
b o (Z-5c0re -4.03) Jlo 5 039450 5> (dmdws Hlale a5 31y LS odd o i pow Hile (wyp (z) wolwgy b (comaw il 3Ll .

b ey siwls Guloly 00,85 Gllllas [VA] 45 o
5 BSglgS lagsy, b plb el edelcwy
Colld L woxadyy DA N] il ol
9 35 )13 5Ll > iy 9 oSon cnl (Sodoe
sloosn onl Jo8 Jg 5l e Sldlas jslaies,
G2 00E ) 39350 dliil slo gy plw g oddbadls
Slllle L« Bybojl il ogmysSmen  jhe
Lo a5 glipd ) oisu oLl 4 B 7 (SeagBy
] odligod 855 3529 JB55 25 ) (b Jhee clale

S5 Ly sl poig Sl 5T gy0l31 VA

Nde | Xhol

! /4% Disintegrin I His 47\

pET-22b- Disintegrin

dAV
HO

J{/"'ﬂ
]

5 5 so-laie a0y Sl Ged 0 sl s ol =¥ JS
0l o3l ylis JSd 0 &S jelailens PET-22b g8y 49,0 SisolS
oS Xno | g Nde | 5¥Isgamme (sl o3l o oyl Guod 0 ol

Gl 0430,5

31 proteomics

Y

P25 oSlums B il ) A s gedee (en
9 il e 55l ()3 cnl 9955 )18 g5 3)50 0)ds
ol 3 8les (gan Slidog 3 5205l g (el Cudidge b
225 2y HlE bl 0yse o gla ol gy (Son
Jold & canl Jlb 290> Slge I odmy (bole o yis
Loty g by p Mdboe ool pé 5 ol sladig b
Cnl &5 w3 e S5 1) a5 SiS (jg depd Ar dgas
@S W] Wil eyt b ow Wlgie by

Lajlse 5 (S b @l )l Jeily b JgSdse
P @R Shiwsd ey ()bl 29500 sl el
9 Fomlio go)l> Bl Cax > LW by oy
Ol 0F ole 9 SisglS byls adhsl lmen SIS
Slon 39500 el ooyt wamygSumer s
2355 (e o) Jeily b (oloidin (gl g
eoie i jlead plels JsSse ol
S Wil VomlScon dity Fwgygl (g yeSasen
el 25 JS 0jg 5l 2o F 5 039 SeuS935y98 S S
5990 (139 9 3900 S Azl il VY 5l g 00l JSits
S Gl JUI s ) il edloglS B dgus ]
oo Yooyl ¥ clale 3 1) (RYRI) " iploguly 4 (ol

28 Hemiscorpius lepturus
2% Hemicalcin
%0 Ryanodine

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 |

Sl Gl g Sidsls

v

— 0
ﬁﬂh Ve

(&) (AN

o = el L yST Ly 5 sl 00 (652005 gl (qulogS b 2103 10 lilgas Jouwdgd ot —sel o ST (o J5 () oo ol ol —0 JSud
9 3259l gS VB 9= (e3- L Jng gl Ly Wl 5l 8 aiged ) (gt (B9 0 )Ssle sl 00 plodl Jobl gl6yo ¥V L Lol Lol ot g Joog
a5 guls 0,5 eanline ygdld olS VY edgate 0 ¥ yatw )0 gy ol bl o b 593l S Y s5— e Lugygsl LWl dey g0l ¥ i
Orn {z) JS6 Ghles (1S leg)S (gt b padss 5l e Sldlgw Juwsgd modes —deel ST (L U5 H0) - JS6 (bl (35 5ileg S (gt L nBig
D9 e S8 Y (g 0d BB (elig ) s (s S le el 05 ol (it ez adle 3l T b O (g M

@ o bl ) 50 odasysbd Sy cpl S
0] B9 oo Bl Jlo 2039
S A3 0 Sl 043, & 45 oS 55 0 Sl
Oldllas 3l o155 ,08 oled dad 0 Juate aVBS 4 L
oz b eSS pSlowy e GSern o)
owd i wlold jelaiedy [VV] cwl job Son oy Sl
oS 2980 3Ll (6 plogiy iSuwl by | ordlia o il
Sy el Iy Cond laelil JIg gy onl
239 Uhey Y ]2 )8 (ol 5)50 Jlaisse
ol &S 258 pbsl 6525 Jainyee yeile Sl el L
Pl o Sl aeple) g g Alje oMl dwgy
Ay a0l o S 5 U med ) g s )ge
sghteds culple Db Cguime 0XyS 25 08 (sl
ol oy il SlSy sy tde glagll
ol g gty Jbsa b b Sl
Gy 3 Clllas 3 &S gpsbar mgp S S ©ypon
Sgby) S b (onpSilgms) i 390 JoSge (55
2559 > 0F Fw g e loya; Sty asle s
25 e ol @Sl Gl > e 5 0808 Sl
OF b pbol YN0 Jlo jo &S ladlas (o ¢ Jloygboas
255 ey (loyeorss (BSTy SaSL Loy 0 Sl

FY-FY doin DA by A oye3 VT Lo

YA

30,5 odmlie yedly gLS VY edgame 3 ¥ gt )3 0Ad yadss

Coa Sl podigiie 9 B> 3,505 B Jud by
(o Sty S I eel o) il el ololis
390y (siliso Slallae [YA YV] Wil o 0yt g Lo il
Magg el (slacic) cjie b5 0l pyt Sl LI
s w850 Sldlas b cusl ol plsl (Thags: é
s 5 JUg ) (Mo Sl 3ieS) b sl 2oy
@l Cal 48,5515 Lolid 3)50 (gygi) (g ysSunsen
5 i Sl 301 pglatods b s b JIg5 aalllae
b gaiedy)l slasse Todign jsSuren odlgls ojde
o) 3 S onle 5l aslisb giSh &S 03,8 luli
(k8 llllae )3 Bl (o 0 Sl > diedd)l sl J9SUge
o omd Sload e giluli jlo ya 5l g il g
slodsle 35 & cwl Hlb pgiy Gl sadhe Sl
S By kil 1) seey 21555 9 lasl 039y Sy
1S o w5 o "VEGF o e g ssuml Wy Jsle
Jate Jobo v 59y oSl @ b Sl gws V]
Mao 1y Jsho (s slosSdas 5l o3k j olus 5 g 0

82 Buthidae

33 Non- Buthidae

34 Hemiscorpionidae

35 ebein

36 \/ascular Endothelial Growth Factor

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Rl e g Sigls

adlas ol 03,5 ol BL-21 0L ySh oljee 3 9 asS
Sl og dtwiles oad by p Sl > &S b lis jeSe
S @l [YV] wlod (6555l Sy ol w2l
G o 2 lee Sl pSiloms o ob Gl Jolw
Ol s Clale il g 3l Ll JUWbgsil sla Sk
oobol - 03)5” JUligasl o5 (sl Joho slaws 2l &y joxie
Glp oSl ly 1C,. olise wdelcwna claosls
P PSS TV 9 00 it (ombgSil el YA 4 VY
Ol Cudlys (Sl d (pizmen Cusl 09 i s
oo 1y 48y )98l Cow & JUbBgl sl ol 1 ao ) Ve
Ol gy &S wad o ol ml pl (S5 sl
b ke oat] lidlls )3 wpe Bun Sy lgisay Sl
w5 iy Jubignl sl ok Sloos g ©p2lee wlas
Fop 0l )lee S plyiedr (Sl > eolitel L9
b by alicilon sbodwgy 5l (Sp S8 » Sy
@l ol w3l P lske 5 nsl wile dasle ol
N rSdn g Gl B> lagly) sames 4 Wlg e
Jubsul slasbe cusliel 3)Sles b basye sbacs)lon

(S 5 Aol

My Cawl B Sl gy S 0 Gl b mls
ok ©ple 5l g 0390 o |y JUbgul (slaJoho
loasily () 5 (spSole 3, 956 Canmr 4 Juligs
5 Sl b slaghy) Ay g Coply 4 Wlg e
slasbo canlials 3,80ec b biye clocsilon | st
S SaS gl

S5l Swwlow
20,5 o G108 il griws! Jbo coles

Sl ol

Tl osles) ol sgialy gl Jlo coles b gl
i 5 A3 pll (IRPILREC.1394/42 : 3M51 a8 ADY
oylo—d L) (posldllip] oo 0] (lid)S el ]
Slidss ¢ pgle dnly oMl o151 olisly 51 (A0/+ VY +/¥VD
Al e

AR

7 e .
q‘\..-
3
3
~ae »
Y V4 WY/ Yo [\l Voo
(5 o 53 05 9,50) cdalé
"ORE
3
P
o \'
Y 4 W/0 Yo [\ Voo
(i) (oo 53 0559 ,500) il
O+

@ k%

T
J s Ot A
dom (ol S 1(ll) 2 S s Jsbo o @l =Y 13903
oSl ol FA s o s ) bl oL ¥F 5
(sl © 2o @l (g) ol 02 ploxil 1S5 )k 4w 90 4 b
5L s s JLig) sla g 108 Vo e 5255
L sl ine gL 3900 e (yomobisSil el FA 31 ams |, 05,
A (580l Wygods gl P < /N b gyl ime Coglas *F P < o/40
PV Loy (gre gl S Glo lee gl £ 1S5 L
A5 ol ke gl £ LSS L aw 5:50ke &g @l

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

Ol s plo g Sisgls

O st
Ao o) g u‘"l)J" wb] 1.5 fadlllao

[1] Kool J, Pharmaceutical properties of venom toxins and
their potential in drug discovery. Indonesian J Pharm
27 (2016) 1-8.

[2] Utkin YN, Animal venom studies: Current benefits and
future developments. World J Biol Chem 6 (2015) 28-
33.

[3] Chan YS, Cheung RCF, Xia L, Wong JH, Ng TB, Chan
WY, Snake venom toxins: toxicity and medicinal
applications. Appl Microbiol Biotechnol 100 (2016)
6165-6181.

[4] Ghafourian M, Ganjalikhanhakemi N, Hemmati AA,
Dehghani R, Kooti W, The Effect of Hemiscorpius
lepturus (Scorpionida: Hemiscorpiidae) Venom on
Leukocytes and the Leukocyte Subgroups in Peripheral
Blood of Rat. J Arthropod Borne Dis 10 (2016) 159-

167.
[5] Saviola AJ, Modahl CM, Mackessy SP, Disintegrins of
Crotalus simus tzabcan venom: Isolation,

characterization and evaluation of the cytotoxic and
anti-adhesion activities of tzabcanin, a new RGD
disintegrin. Biochimie 116 (2015) 92-102.

[6] Lucena S, Castro R, Lundin C, Hofstetter A, Alaniz A,
Suntravat M, Sanchez EE, Inhibition of pancreatic
tumoral cells by snake venom disintegrins. Toxicon 93
(2015) 136-143.

[7] Chakrabarty D, Chanda C, Snake Venom Disintegrins.
In: Inagaki H, Vogel CW, Mukherjee A, Rahmy T, eds,
Snake Venoms. Toxinology. Dordrecht: Springer, 2017.

[8] Souza D, lemma M, Ferreira L, Faria J, Oliva M,
Zingali R, Niewiarowski S, Selistre-de-Araujo H, The
disintegrin-like domain of the snake venom
metalloprotease alternagin inhibits oYp Yintegrin-
mediated cell adhesion. Arch Biochem Biophys384
(2000) 341-350.

[91 Niewiarowski S, McLane MA, Kloczewiak M, Stewart
GJ, Disintegrins and other naturally occurring
antagonists of platelet fibrinogen receptors. Semin
Hematol 31 (1994) 289-300.

[10] Suntravat M, Jia Y, Lucena SE, Sanchez EE, Pérez JC,
cDNA cloning of a snake venom metalloproteinase
from the eastern diamondback rattlesnake (Crotalus
adamanteus), and the expression of its disintegrin
domain with anti-platelet effects. Toxicon 64 (2013)
43-54.

[11] Khamessi O, Ben Mabrouk H, Othman H, ElFessi-
Magouri R, De Waard M, Hafedh M, Marrakchi N,
Srairi-Abid N, Kharrat R, RK, the first scorpion peptide
with  dual disintegrin  activity on olfl and
avP3 integrins. Int J Biol Macromol 120 (2018) 1777-
1788.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

&e p> o,

Kazemi-Lomedasht F, Khalaj V, Bagheri KP, Behdani
M, Shahbazzadeh D, The first report on transcriptome
analysis of the venom gland of Iranian scorpion,
Hemiscorpius lepturus. Toxicon 125 (2017) 123-130.
Wilkins MR, Gasteiger E, Bairoch A, Sanchez JC,
Williams KL, Appel RD, Hochstrasser DF, Protein
identification and analysis tools in the EXPASy server.
Methods Mol Biol 112 (1999) 531-552.

McGuffin LJ, Bryson K, Jones DT, The PSIPRED
protein structure prediction server. Bioinform 16 (2000)
404-405.

Wiederstein M, Sippl MJ, ProSA-web: interactive web
service for the recognition of errors in three-
dimensional structures of proteins. Nucleic Acids Res
35 (2007) 407-410.

David V, Wermelinger LS, Frattani FS, Lima AGF,
Santos YFS, de Souza Mourdo PA, Almeida FCL,
Kurtenbach E, Zingali RB, rJararacin, a recombinant
disintegrin from Bothrops jararaca venom: Exploring its
effects on hemostasis and thrombosis. Arch Biochem
Biophys 738 (2023) 109557.

Rodriguez de la Vega RC, Corzo G, Possani LD,
Scorpion venoms as a platform for drug development.
In: King GF, ed, Venoms to drugs: Venom as a source
for the development of human therapeutics. Cambridge:
Royal Society of Chemistry, 2015: 204-220.
Shahbazzadeh D, Srairi-Abid N, Feng W, Ram N,
Borchani L, Ronjat M, Akbari A, Pessah IN, De Waard
M, ElI Ayeb M, Hemicalcin, a new toxin from the
Iranian scorpion Hemiscorpius lepturus which is active
on ryanodine-sensitive CaY+ channels. Biochem J 404
(2007) 89-96.

de la Vega RCR, Schwartz EF, Possani LD, Mining on
scorpion venom biodiversity. Toxicon 56 (2010) 1155-
1161.

Zakraoui O, Marcinkiewicz C, Aloui Z, Othman H,
Grépin R, Haoues M, Essafi M, Srairi-Abid N, Gasmi
A, Karoui H, Pagés G, Essafi-Benkhadir K, Lebein, a
snake venom disintegrin, suppresses human colon
cancer cells proliferation and  tumor-induced
angiogenesis through cell cycle arrest, apoptosis
induction and inhibition of VEGF expression. Mol
Carcinog 56 (2017) 18-35.

Kele Arruda Macedo J, W Fox J, de Souza Castro M,
Disintegrins from snake venoms and their applications
in cancer research and therapy. Curr Protein Pept Sc 16
(2015) 532-548.

Lima-dos-Santos |, Della-Casa M, Portes-Junior J,
Calabria P, Magalhdes G, Moura-da-Silva A,
Characterization of Neuwiedin, a new disintegrin from
Bothrops neuwiedi venom gland with distinct cysteine
pattern. Toxicon 104 (2015) 57-64.

Ol $39551e,l8 5 (S5o)g0 b alme


http://ijpp.phypha.ir/article-1-698-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OhSen 5 euwldlly oSl ol g Sisgls

{ Research paper ]

Designing an expression construct containing the disintegrin
gene identified from the transcriptome of the scorpion Hemiscorpius lepturus
and evaluation of its function in an in vitro model

Sahar Abolghasemi®2, Mahdi Behdani?, Fatemeh Kazemi-Lomedasht™
! Laboratory of Venom and Biotherapeutics Molecules, Biotechnology
Research center, Pasteur Institute of Iran, Tehran, Iran
2Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran

Received: 2 April 2024 Accepted: 27 May 2024

Abstract

Background and Aim: Cell adhesion plays an important role in the invasion of cancer cells. Disintegrins are
considered a suitable therapeutic tool for cancer. This study aims to clone and express the disintegrin gene identified
from the transcriptome of Hemiscorpius lepturus scorpion venom in a bacterial host and to investigate its function in an
in vitro model.

Methods: Initially, the first, second and third structures of disintegrin protein were investigated using bioinformatics
tools. Then, the gene was synthesized and cloned into pET-22b vector. The resulting construct was transformed into
E.coli BL-21 bacterial host. The protein expression was induced by 0.5mM isopropyl-beta-D-thiogalactopyranoside.
The expression was checked and confirmed by Sodium dodecyl sulfate-polyacrylamide gel and western blot. The
protein was purified using nickel affinity chromatography under denaturing conditions. Following purification, the
protein was refolded by gradually removing urea through dialysis. After protein expression and purification, the
inhibitory effect of disintegrin on the survival and migration of HUVEC cell lines was investigated using MTT and
transwell assay, respectively.

Results: The results of structural analysis showed that the predicted disintegrin structure exhibits typical characteristics
and conforms to expected structural patterns observed in disintegrin proteins. The highest level of protein expression
was observed with Isopropyl-beta-D-thiogalactopyranoside concentration of 0.5mM and 5-hour incubation. The
molecular weight of the expressed protein was approximately 12 kDa. The disintegrin inhibited the growth of HUVEC
cells with an IC50 of 37 ug/ml after a 48-hour incubation period. Furthermore, the purified disintegrin inhibited the
migration of 70% of HUVEC cells towards the vascular endothelia growth factor source, compared to the control group
without disintegrin.

Conclusion: These findings demonstrate the potential of the disintegrin identified from the transcriptome of the
scorpion Hemiscorpius lepturus to inhibit the growth and migration of HUVEC cells.

Keywords: Transcriptome, Disintegrin, Hemiscorpius lepturus scorpion.
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