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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)

Y¥

a9 et (Jlg 035 e DU Vs, o <858
eS8 sl g el Skl > i Rl
(Sl Ol 2 Olo yshied riomen (8)5 )13 ol ojle

)5 g0 0l 8 b bwgs (98 (sjludinne

Oy padsd 9 ol
M Lyl Gl gl G900 4 0ad S ojle
pedS 055 Sl Sed S8 L BL-21 (DE3)
0ol SIS onBan ol skiedr )5 pskudl s
bie (4900 & g A3 aulhy ol o) I oadeshudl s
Ssnl o (ke 0) gl Mely Ly cus
by 005 @il (mlobe 2 p)55)See 8°) Cbs el
a0 YV glod )5 (ODs.. ™o/F) o)/ 56 4 (i)
b oBan Ol o 23,5 4SSl VAL o0 L ol il
Moo oo 2jglngSYB ool Jugnoil 95
3)S il ax > YV glod (o Cel O Cto 4y (awlisSSl g
Sl Jrd9> watwmsol Jo ST J5 L oo 22,5 W
e o e (93b (B b Mgy 5 20> 10
W85 8 pp dpge (ViBe e C8)) STy b &SosS
> )3 o S5 bulyd b plo (nBign padS jolateds
S b bl ogwy 85 Ojge e Yoo
Ag8d Ve Gdedy (> wyed Vrree yed 50 ey il
oot Se) oS Bl e 225 sl
Aoy oV cdale boYer WSS snly Yee Jue
5 22)5 LAl oSk gy 4 ([Ygaslen O ook 5
g (Colyiwl b Yoy (b 4l ¥e) JSow ¥ ol
B> Vo Sdody (2 (poyg8 Ve 93 5 Joud il 43S
o)9l Sol> gt 8L L Tleedl ()jeulSSl 5 <85 )90
Gdo 4y jd led boojlgd g b 00l g Ygo £
OP9) b eBan padSS WS G yile dddy Y
Gygo oxjle S yb oy b S8 b (SIS gleg S
Blo gy Jl eadieygilis g " aaome gl b il 085
OsSan ooy 43S odlatnl Jbdy S8 L oyl (8Ll )S

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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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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