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ABSTRACT

Scorpion venom is a valuable source of biologically active components which mainly
are variable peptides and proteins with pharmacological potential. Therefore,
identification of scorpion venom glands can introduce new potent pharmacological
active components to facilitate development of new drugs. In addition, determining the
envenomation factors could help to produce specific antivenoms for scorpion sting
treatment. Applying new methods to identify scorpion venom compounds can increase
accuracy, efficiency, and productivity. Transcriptomics and proteomics have provided
a good opportunity to identification of these compounds in recent years.
Transcriptomics offers detailed information about venom peptides and toxins by
analyzing gene expression in the venom gland, while proteomics provides
complementary and complementary data by directly identifying proteins and examining
post-translational modifications (PTM). The combination of these two methods, which
is known as venomics, provides an integrated view of the molecular structure and
function of scorpion venom and has led to the discovery of novel bioactive molecules
that can be used in the design of new drugs against a wide range of diseases such as
cancers, resistant bacterial infections, and neurological disorders. This review article
examines the key role of these technologies in the identification of scorpion venom
compounds and discusses future prospects for pharmaceutical and biotechnological
applications.

Received: 2 Oct 2025

Revised: 3 Nov 2025 O  Iranian scorpions, Scorpion venom compounds, Peptide drugs, New drugs
Accepted: 15 Nov 2025 pions, p p » Fep gs, gs.

| |
* Corresponding Author:
Masoumeh Baradaran
Address: Toxicology Research Center, Institute of Basic Medical Sciences, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
Tel: +989166072926
E-Mail: mb.baradaran@gmail.com



https://doi.org/10.22118/jsmj.2025.550722.4012
file:///C:/Users/pc4/Downloads/mb.baradaran@gmail.com

Jundishapur

Scientific Medical Journal
Extended Abstract

Introduction

corpion venom is a valuable source of

biologically active components, mainly

consisting of various peptides and proteins,

some of which have been shown to have

pharmacological properties. The diversity of
effects of these peptides and proteins have been approved
as novel drugs for the treatment of various diseases,
including metabolic diseases, autoimmune diseases such as
multiple sclerosis and diabetes, neurodegenerative
diseases, cardiovascular diseases, different types of cancer,
and microbial diseases including bacterial, viral, fungal
and parasitic diseases. Therefore, identification and
characterization of scorpion venom components can
introduce new potent pharmacologically active compounds
to facilitate the development of new drugs. In addition,
identifying venom components enables determination of
factors responsible for the clinical symptoms of scorpion
sting, thereby facilitating the development of specific
antibodies for effective treatment and neutralization of
envenomation. Since different scorpion species produce
distinct venom compounds influenced by genetic,
ecological, nutritional, and climatic factors, the
characterization of these species-specific venoms can
reveal a wide array of diverse peptides and proteins with
potential therapeutic value, thereby enabling the selection
of the most promising bioactive compounds with optimal
efficacy.

Venom gland components of scorpion

The end of a scorpion’s tail (the telson) contains the
venom glands. Over millions of years, the scorpion venom
gland has evolved into a specialized organ that serves a dual
purpose: defense and predation, using its components. The
epithelial cells, which make up the glandular tissue, are
responsible for the production and secretion of venom
components. This venom comprises a cocktail of molecules,
each contributing uniquely to its owverall toxicological
profile. The venomous mixture is predominantly composed
of peptides and proteins, encompassing neurotoxic peptides,
various enzymes, non-neurotoxic peptides and small
molecules, as well as non-peptide small molecular
compounds. Each of venom components playing a specific
role in the venom’s effects. Some of which have shown
pharmacological potential.

Proteomics and Transcriptomics Methods in
Identifying Venom Gland Compounds

In the past, methods such as HPLC and fractionation of
the scorpion venom were used to identify the venom
compounds of scorpions. However, the use of these
methods in most cases led to the identification of a set of
peptides (rather than a specific peptide), which made it
impossible to assign a specific function to a unique peptide.
Afterward, by expanding molecular methods and using
methods such as cDNA library construction and Sanger
sequencing, a number of protein compounds were
identified in some scorpion species. Finally, by developing
and applying new transcriptomics and proteomics
methods, the identification of scorpion venom compounds

with breadth, accuracy, efficiency and productivity has
become possible.

In recent years, transcriptomics and proteomics have
provided a good opportunity to identify compounds with
medicinal potential in the venom gland of scorpions.
Transcriptomics, using the RNA-Sequencing method,
identifies the set of genes that are expressed in the venom
gland of scorpions and lead to the production of proteins.
In this way, by analyzing gene expression in the venom
gland, detailed information about the peptides and toxins
present in scorpion venom is obtained. This method also
allows the identification of toxin gene families, isoforms,
structural motifs, and sometimes expression regulators in
different biological conditions. In the proteomics, which is
a complementary and valuable method, by using LC—
MS/MS, MALDI-TOF, and chromatography-spectrometry
strategies, the actual presence of proteins and peptides in
the venom is identified and their characteristics, including
molecular weight, peptide sequence, and post-translational
modifications (PTMs), are determined. The application of
transcriptomics thus supports the discovery of toxins and
peptides, enhances understanding of venom’s molecular
diversity, and facilitates the identification of novel
compounds with therapeutic potential. Meanwhile,
proteomic analysis extends these insights by improving
antivenom development and elucidating the biological
roles of venom proteins.

In contemporary toxinology, the integrative application
of proteomic and transcriptomic methodologies for the
comprehensive analysis of peptides and proteins derived
from the venom glands of venomous organisms is referred
to as venomics. Venomics provides an integrated view of
the molecular structure and function of scorpion venom
peptides and proteins and has led to the discovery of new
bioactive molecules that can be used in the design and
development of new drugs against a wide range of diseases
such as cancers, resistant bacterial infections, and
neurological disorders. It should be noted that studies
conducted in laboratory settings have shown that in some
cases, the effectiveness of pharmaceutical peptides derived
from scorpion venom glands has been greater than that of
routine drugs, which increases the importance of
identifying scorpion venom gland compounds. This review
article describes the basics of proteomics and
transcriptomics technologies in studying scorpion venom
gland compounds and discusses the importance of these
methods in identifying venom gland compounds. It also
examines evidence from transcriptomics and proteomics
studies conducted in Iran and around the world that show
how the integration of these two approaches leads to the
discovery of emerging drug candidates. Finally,
challenges, knowledge gaps, and future perspectives,
including the integration of multi-omics and the use of
bioinformatics for the identification, characterization, and
rational prioritization of venom gland compounds, are
discussed.

Scorpion venom is a mixture of bioactive peptides and
proteins, including neurotoxins and hemotoxins as well as
active enzymes. These components are cause of clinical
symptoms in scorpion stings; however, these components
may also possess therapeutic potential. Therefore,
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identifying these compounds can not only facilitate the
design and production of specific antivenoms, but also
contribute to drug development.

Raising use of modern transcriptomic and proteomic
approaches for identifying compounds in scorpion venom
glands has led to characterization of these components and
has made available to researchers a large amount of peptide
and protein data from scorpions across the world. These data
enable the creation of a specific profile of protein
components specific to each scorpion species. Since
commercial antivenoms usually cover a broad range of
species, yet in many regions—such as the Middle East and
North Africa—particular species are responsible for most
fatalities, the production of more specific and effective
antivenoms is essential.

By integrating transcriptomic and proteomic data, it is
possible not only to identify venom peptides and proteins
with pharmacological potential in scorpion venom, but also
to identify toxic peptides responsible for envenomation
symptoms and using them to immunize animals during
antiserum production. The outcome of this approach will be
the development of novel drugs, improved therapeutic
efficacy, reduced side effects, and better outcomes for
patients suffering from scorpion stings.

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to

Scientific Medical Journal

Ethical Considerations
Compliance with ethical guidelines
Ethical approval was recieved from the Research Ethics
Committee of Ahvaz Jundishapur University of Medical
Sciences (IR.AJUMS.REC.1402.698).

Funding

This research was supported by a Grant provided by
Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
Iran (Grant No. TRC-0238)

Author's contributions
M. Baradaran: Conceptualization, data collection, data
curation, manuscript writing, and manuscript revision

Conflicts of interest
The author declare no competing interests.

Acknowledgements

I would like to express my gratitude to Ahvaz Jundishapur
University of Medical Sciences for providing an appropriate
opportunity to conduct related research, which ultimately led
to the experience gained in writing this article.

Develop New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.



, S e

Sy90 e

$2) o OS5 ool )5 (WSwogim Saud i g wSawsdian R, 2,8
g SWBy,ld axwgi (5l o yoe
oyl doguana

Olpl laal ¢ 5laal 4l gwia (S5 ke UGN ( (SWiy wly oole 0aSWiRg T ( cwlisipmw CESG 35 00 )

Use your device to scan — o i i i i . )
and read the article online [®fi=\i[o]y) Baradaran M. [Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom

Gland Components to Develop New Drugs (Persian)]. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.

https://doi.org/10.22118/jsmj.2025.550722.4012

USe [cholel

Egie ScniSay 9 By 1) Ol 5 nl G o Conl (a3 JUad Ol 35 31 oyl 9 (S (anbe LD Jie (5505 208
B jbe gy 048 Sl )5 or Lol el palis ool 85 oty 32 305 S 35 2l 51 (6 sboant (Lo yd ColylB kS oo JuSs
Ot Pmen 3 3 (S e oy ld AS p10gMe S pune (295 (SWg,IS dawgd Sl 1y (29,15 Sa A Slg
Sl oolaisl syl Mg Sl Cangomns ;3 F3e Jolge padudd aoyiis 505 a8 Ol (alwlid sbd
833l 9 (2,5 B> Wilgi oo o yle (g0 0ud OS5 (glwlind (gl e SoGdy, 585 B4 Cowl (Sdj0yie Gloyd
pal3 1, SLS 5 ol Faele Uld Gl 15l Sl 15 uSegian 5 uSeogius ySudl 5 (slaply, 83 (il
0 A1) (525 SS9 sty 05l (B8>S (5505 08 ;3 Wagyj ol o b uSuogins sl Canel 23,5
o218 (oSS g JoSo (50313 gl i g Sl ek (ony 2 9 Wg 5 preitene (2l b (Spogiig g o Jlonyd e
G pw (9050 3550es g ,Ua L 5l an LSS (B (Sl 0aud KB UL wSuegig ylgne b oS o 93 ol plED] .S 0

Golowt 1 2wy 0w ddde wuaa olag b o l,b 45 Wilgi o0 &S Cowl bawd oo (g9 LS 37 LS Ay g B 0 Cuwd & VEo£ o e sl o,

L5 )gUd ol gulS (Wil (g 90 Ao (] digui 03l camas YA 5 pglie b 25U Cgie byl pw (e VEeE T VY rladhol il
Gy dilygldums 5 9 (229,10 (G352 yd o] (glajlulpniar 0)L)5 9 ow)yp B e (5505 008 WluS )T alwls 1, VEO L SUTYE 105y b
S o

e g )Id (gt (gld o yie ;S 5 ol ! ‘shv

1 o Dk 5

R

nl lsal lgal ols (gaix (S pole oSl (S L pole 0ty (b Sliios 5 5o 1SS
SAVEFVYAYS 3oyl

mb.baradaran@gmail.com :4ebu!,

O (SW9,1d drwgi (gl Biyis (505 00f CluS 5T (I Wwlind 55 uSiooging s 35 9 yuSuogiTg 2y SV I9) 35y -3yl doguare



https://doi.org/10.22118/jsmj.2025.550722.4012
mailto:mb.baradaran@gmail.com

V€€ oylowd Y€ 093

9 UK o)l Gun sbapiigy o iy Jold sdes job
5 3ligind lasig)dln A5l o 3T ol s IS comslty o)
o asgilS s g sl doxjl (So o slasSge 55 g bajlgn
9 &lés ‘)lSw%) Lgm)' sedks 4 QLS): ol A_CM .[?—/\] 39.\;‘3

d‘-‘”us)’S ol ‘L‘w)” Sy 0x slagil > g L‘“C)‘“?)-’
;0.».».5 le)" L;w:‘.».o )Lw.u L;lel,\).blg ‘UL».))Sdu)mLm &Wy
i e g ol s [V Al e e 4 g sl
G Wl e dlie sbag clboyke gm) e GlS S sla
2 Ol cg)cplil S S8 2915 Jaliy b i S8 5 oLl
b po)les JpS Ban b lagjie (gpaj oas bS5 glulid LS
JS5) Wbl 5o S5 ol ) BT ey 4 dogl G555 )

I

)9?1 Afgd X\ L.;
doddo

o sl SCOTPIONS awuly § oligesis 03y ;5 &S e yic
o 3 Vg LSS dils o o8 sitm Wb ] 25,8 g
Jid Glsisas o] e qolidie 0,6 (s028 o slooy90 | (300
G815 50 e > s Swtr 95 i [V] 2980 3L 035
03 S Yo (L ype)S g3 b Kby 5 Suis bl > g
ot 5 5l alamacl 5 aldlie ki doar 5 olnl
obe 3 [¥] ool a9 3590 Lid p3 > g dilie gl pxbaw 5> ba yie
£95 5 ol L 5l BUthidage sslgls dacis calises sbaodlgls
oise g [Y] o) (dlogg ool (S Cueal (pizeen 5 atisS
Gblie 3 1y ages Codlos )3 3o (S3jyde 3)l9e Sl 25 LB
X] a2 polat) sy el 5 laygls ofages 5 clar il
Jo

@ &S Gl s JUb sl gS)ge ooy slasgore ey

A5 Bl e ogyld dmwgi 4 e ] )3 dgmge S oLl WY UKW

@l 03l o o gl ¥ gams ik o lag) > Uiy
033 51 (63L slews w2 cimed g oo (2b3) JB Jo Cusl oS
D Y] ams e @) Jobo 5 1) Gle slacudgs) 4 byye sl
g wle) oxipd ol Gl lelid oede by » S Jby
wls oKl (RT-PCR 4 Northern Block <o b
e 4 a2l bl pl ol Sl SO 0904 ieuds,
boawmlle o wed o platone 4 (Sl o by, o5 obeedld
» (High-Throughput) gel> 5 Jels” 2blg5 iy slasis,
olos Olgice «cnl pogds )l 392y (im) 0ad LS5 plubis
Slagbyy sbcadgime Glsisa 1) o8 035k 9 agausR (o9
oSegin Sl s ey 28 lgie opp) CleS Lol iy

4 M (gl risaans B | o Sl oS5 3] amd 5
Ban b oS o1d Sy, fawl o Cglane (OMICS) b uSiong) oo
@ g (Sengin Suily) gl olo (5 JIF > ows
LS5 G538 44 (SengBiy n) B398 0 M5 (2lbongn

.[\Y] LS e Byl gypjead
RNA-) RNA Ll 5 eslimel b (eSeagin Sul s
glyl alerjl RNA slacusgs, sl acgeme (SeQUENCING
5 ol S > Wb oo Mg ojds (gm0 ) &S ) bap g5
dl.lbb)lyb ‘SJ‘LAL‘J; u&al UP9) O’l L —\5‘;6 R uol> L:JI).J)
SoriSelai o 5 s)ldle slacidse dapybgnl dapynSss (55
ol 3l ookl b eoplpls g8 oo wald Cilisce s baulyd 5 ol

g SWo,ld drwgi gl B yie (605 008 OLuS 5 (alwlind )3 (wSioging S 5 9 uSogidg y S W9) 351y .yl doguae




[ ot o)) asilon il ol eilies wpo (clpls ;]
Sl o plol S ooy ) 5 SaS Sl (iluaige (il
35 clodly 5l oslitel b e ol Ll a8 [¥8 ¥F] el
AL B Ly fuiedin g JobsS (caSuagin Suily g (ouSinglisn

Ly o¥] w sl b
o gu i il (ol 0dds (pgls Lol GBus dw b (55950 dllio )]
X uLuf)J aslllas 2 uug.mﬁu),g.«wl)é 9 U'S“A?bsf dLbd)sL.B
s s 08 9 Ol 52 03Bl uSegs 5 Smgin Sl 3
G uls S 4 4sS> 5,505, 93 oyl pleal dimd o i &S 24
SIS dagyille 0l woles )3 9 280 pxie by (290
Multi-) uSpolin plesl Jols o] cljlulods 5 iy
5 Sh9 om (2lwlid (sl «Sla gl J S0y 9 (OMICS
laol cdelol o 0 amled con (gymj 0de GluS y dlale gyl
o i ol (63,8kes sunail g 05 ol SLiS 5
B O L) eSeegSon 9 eSeegin Sl s sl ok
e 9 @)l Gadlas oldl )3 935" uled 950 (IS OIS
D5 wapled (gwyp |y (29l drwgs

oo g2 08 Sl 5

348 Jold sl dtaz p 0504 85 [ guls) oo e o3 Sl iz
IR S Gldgy ) 5 M S Sjgoh 248 () il (6]
Sig 9 55 08l 4095 sl > mS ksl ol (Y JS) sl 5
G0 i ol b 5l 48 258 00 o5 (ACUIRUS) i pb 4 JS5
ol Jlo bagabee (o sy i 605 08 [YA YA] 39500
5 g8 o (lailSgn 5,8 bl ypass olil ygods b sl azdly
ot 206l §) s o Jub) o sl a5 ) s
Wit e (6505 038 OS5 ey g M5 Jgtame i o JS
oS i o J5S0ge o shegaznn Jold ol 5 ) ¥ JS2)
Bios oo OS5 S o Wyl oo BT 3oyl 3 ol 285 oS jn
9 WS 9599 0394) bacuiign 9 ity Sl (Slodn bbeo Jali
doagglSs i) (big e Sl 68 ol 4 g (ol
I¥ F] s (e Slapg 5 i slagml

o Ol 36l g C8g 3 2o g (g4 meS pegdle
sl dagl lapygnl olyend il (glay; (slaodls (o3b;
S Cusl 35 LS dizpm md e Sl (planS 5 Olon clao
Slial gl jon ojie ) 0ad SlaS 5 Qlelid (035 by,
D0 OF] sian tias syl (uSng) ol Al sile) o5
LC-MS/MS sisle labsy §) oolitl b 55 uSangSian 1
Ol o i - 315 5lg,S cladpal, s MALDI-TOF
g lolid o5 3 |y laady 5 olisn (sl Shy 9 CueS g2
et g i JIF (I 0jg Aol dagl sla Sy
DY 5] w8 o i 1) (PTMS) (lacs 5

JolS g o JUS )3 (uSngTig g S ySns 5 g 9 plol
6 Sles Jaazo U (6505358 1 a5 Hlo adaw qous 51 (gl LSS o
Olllae I ol glaosly zol> pledl b aimd o &1y (0355 50)
5 adlae 3 o (uSegs Ul g (nSngBign Sy Sl s
L slaJsSlge LS £y g 0 aB LS € uSingigr (lyis cod
O & LS5 gy oo 4O o> Sy 9 Wb oo 138
DAL sl ials sl Snil jie jaj 0 o] Wy

O 4095 o0 (5 coe JSuo ny9ulS | 63k 3 (SH S0 de
e ol & Sl cullige plojle slacdls I pare i (S
245 Gl @595 A Jolis ol opiie 98 [VA] ol asil oliazs]
b Tawd 95 51 5yl2a93 0 b ol i (sl odlgls oz
5 SHF N Sigdaedal o il 2 (i gy (ST 5 aisS
oten B0l et (29)> LS 5 S gl ol b Sl o
555 £55 J) sz sl Uye 5 s lisos, cldllas [¥-] 55l
Sehe (Sl Gl ings gancaglyl sl a5 wmd g &) ol 55
Lr Jew

4 5 4 1 oo Sy oyde jn) S5 ogilly (slad )l
J) 3955 \er9)95 (g gt 9 (95Seerd (i slaoje>
wile) Splie wlais (g g (S U (ol)l3 Saa 35k

9 S (b 1y 5l e 9 ol adgl ol Slaily i n ]
IS L g g e slid 4 oje il YglBke s
Slo sy diajls e SluS 5 (b 2,8 b S 1S nldg oy

0295 S9)l> drwgi gl e (005 0a8 LS ) (aaluliosd )3 pSagiys S T 9 a9zt (S99 3528 o131 2 dogurro

VE<£ byl YE 0,93




VEo£ (1 oylowd V£ 0,93

[T i 51 48,5 50 (gym5 008 gty (555 008 g (yguls cilio (sla sy g sl Y JSWS

Seogins sy Slalllas 4y by yo b 5l stund £o5 oyl olwlid 5l osds
Lol

Mo g Joho SliSw (laje S L PLC
ol 95 2o IP3 s DAG W 4 g 3500 S5 jonl baslinsd
AUl 355 ab bl Sap Jges Vet o3
5 Androctonus  australisclacjbe  pgio Sy
D)5 5 2wl PLC alie Lo Jlss Mesobuthus eupeus
ol aegSie 1 el g cul b s PLD [¥+] cosl oas
lacogsSie b (235 5l (80 lgen 5 59,5 ole plgieds g cunl 0
layis ogin Suiy gl Sy 0 Ll ogle alulis
s Jig Tityus serrulatus , Mesobuthus eupeus
A oawiland dgyun L PLD el o ¢l PLD alis
[T ogin sl Soa5lind g5 g

syl 4 (lge e im) 01 3 pre sloml K3 |
oS ple S cage Sl g glln 4328 b Tl 0,8 o)L
Dediee (b o Bl > e S il wulid 3 5 Jshor)ls
3wl ol LY e ¥V] Wl ooy 1) «lassl Jolon il o 4 ol plis
Mesobuthus sl jie (g o0é Login Sunsy Jlgs U]
Tityus  Androctonus crassicauda eupeus
Leiurus s serrulatusButhus  occitanus
ogMe jltig,olla [FY-FV] cunl oris lolis quinquestriatus
o S8l (Sl 3y o Spauas Cupous (Saimd ol 3 S35
ol i & 425 b [FV] 0500 55 rdge el 5 5 e
oo 48T 05 0 aBLd gyl Ban S st w5l o3l
Byl Sl ol 09 opls s 5SSl Cage Wl 3l )
St sl OT).I S 90 &S Cunl 0l g0 w’ﬁ]u" 3 S 500

Sy 959,399 SRy

ocyie mo 3 ) Jub SLS 5 poadanlil 5 ek

9 mas sl (55909589580 ( Sgr sla U glgl 5l polazs]
(guads gl 0y Wile ¢ gdb WMo & g WS o Jiee 1y Mae
3 ol LIY] S55 0 omie Spo s 3)l90 13 5 (W sla o)l

O Sy Owed i polis cou il Cu 3 plp 5 Sl gamaw

)L>L» L~ ‘ulsl)s d..\i.ojwd) dL’b.\J}u )9.«4> Cowdy da

el Wlosd ololis Cyie pw  egiie slampl oSt
S (o ol (S3j e 1 (B Capons 53 (g 0 g (S8 (sla i
W jldgind laojic (ya5 018 )0 pre slampl alejl [1F (4]
B jldsins (PLAZ) A2 jlsind auws Joz 4 & szua
o i (PLD) D jlsins 5 (PLC) Cildsins (PLB)
oy 0k > oab glulid jllsind £ niels PLA [5] s
5 SeuSgig)s «Setdgan Mzl ol [¥5 Y] culajde
25le 1oigS | (5l (525 008 3 oy g [F] 2> SeaS g
Buthus Androctonus crassicauda
Mesobuthus eupeus.Hottentotta saulcyi.occitanus
55905 glyl [¥a-vv] cunl s 35 Tityus serrulatus
Slosd bl boyie 6,m) 008 ) oSl Mo 4 bojllgiud
e SleMbl yuin )b dgag ol 3,See 0,byd (65568 SleMbl 4

(R SB,ld drwgi (gl B e (5525 008 OLS )T (lwlind )3 wSpogis S 5 9 Srogiia s (S (9, 31) 0,30 doguane




S (o Ul (ST A5 035005 3,8 )3 (Bgye B3LiS g Slegll 0,3

[oA]
QB o5 g |y e (gpm) 0dd b 03l prs g ass] pl
) g dsSse ) 03y1uS (dlasgarme oS €8S A ) €
L) ) sy a5 Sl 5 ol S99 35 o g 1y iy ymumss
S gy plaio )b Al sl Sle o jlie S35S13 50
S g hisel dag alply WS o oald g clagyl
s o SlaSy el lp ausaeS 5 ealags gty
S5 03l B sty Syl drwyi LiSal) Sl oo o i
L[5 0t av] wisl e

8o (ww § Copodl g (Sam § E9

ol ond lolid L maw ) Gyie 665 Yare 5l i oS
Jlod 4 o by sloody o gsiie (S ohgls ol onlple
b o 2900 clid 13 39290 Coylie slaisS e 3 [FY V] g 00
gn]l} Lol 4..\)3.»& O gunro oS 9 dl.,)]a} uL.ul L.Sl)" 449? J.@?
SbaeS a0 o g SUjhs cdS ) 0 b &S Cwl g
[0¥] canl o cdly (rios)) ;S 5 Sbyas e
Slatsly el cpl ol 0358 s aoyie  oldlas STy,
5 bSis b Sis sble s bpbly j oot sboolfing
L¥] a8 bais s Wl (b 1) 355 (gl g a8 555 bn bt S
k)5S 5 (S da s ilisee cloaisS (5508 g g5 i 5l o]
dilize bl 0 Cyie 65 39 5l i 088U [F] ol are
il ol S B a8 sl 01 bl ] algma 5 (ol
5 4565 o s iy [PV SV] 505 oy cenl a9l 5 (S,
il e Clus & 0aitS dlacyie plyied 3950 sladsS
B)b Cuadl ) 55 sdbed S sladisS plos sy 0 LSS
[¥]

SR 0 0)lyd (pSuegTon 9 (wSeegin Sl Clllas (98T
odol Cusd &y (295 BB gl g 0ud plonl Sl slacjis 51 (S
SR X ) ‘fugb)w 9 u)s)l.) g}‘-‘WL-’ dl)‘.} alisces ULS)J Lol
wnlple [PE-5Y O] wbas e g ololis Sl slaobs
dgsa bl (i85 4 ki Jlgies bojie (du; Cenl o)l
Lol o5 48l 8 81,00 Ut 9 &l 1t 8 g 2S5
3y50 L aw 33 (e JUb sloJsSge I (anb aloxS lgica
loyie (gymj0ae jl ke OloS 5 cpl sl a8)8 ) \8 g an g5
b by clag)h dmwg (glp diadj)l clalysls lacd Wl
S Jud GloSisn 5] dngs (> 9 39553l (Sidgisl colasl
2 olyd (380 dalllas (> e 4y gd (gl p0yes 5 oliiul
Jdoas &S calises (sladisS yaj 10 D950 calisee LS 5 g o yie

S 98 4 oS SeS gl hyF ey Gl
LEF o53] 54 oslizal (p3]) sile 5 Slule @ess oy g mdge
ol i (605 008 a3l 5l (65505 pre atd ity e
4 Ml Slampl (S s o )l 6y05 008 ) syl
[¥5 $0] s5i0 SuF)le Mo Sop cage & Wle Clus
{ECM) Jsbogs (e le slagseiipn < 59 L sl glio
@ ol (Bl pddel Gl cage (niSSgpmd 9 (IS Jie
o O e 3 p Bl cul 559,50 53 S8 )Lie g 390 poaligl
alio) Cyie comw bS5 500 HLiml 4 S8 ] a4 B9
@b ol 185 Gl [FV] casl pol g oo 5 (sl
Canl Lo slajlmg pgllio 5l 208" o ©jhe slojlugpgllio Jos
Leiurus , Buthus martensii sl glacjbs
L¥ ¥A] el oas 5,155 macroctenus

il ajlSgn cupw wile dajlssn elgl SIS (S
e dlize s g dajlisy wSeS g bjlaingie
03j e 38 oy 3 e HLEI G 4 g 325 Ty SL)E 0% o
S 8 Canl ooy Lt 3] Slidss Lol for ¥ Q] s e SeS
= oSl oS QUlE dda s 5l snte slajlg
HY ‘YY'] g o3kl by J S (lp );)9;);1.\.9 Olgieds Ailes
[ov

SS9 9,99 38 S5 OluS i g iy

o > SeSPggnt ladiy (295 daipuSsing p ogdle
‘d);'fh.\.é sy JAL.: og)f Qﬁl Y P W LS:L»L.MJ s o yie
018 welalS sty (ioned 5 ($90Midd ((2)BAS (g pghs
0disS hawi o g 3 obSlbas Shy ep wonl odel Cund &
Cjhe g > &5 OPISLOPOriN jsb yeon [OF] canl ios] pitanw
sogde wul sas el Opistophthalmus carinatus
owmen [0F A0] 35 15 S el (obySbis cusls
g 0AS a5 5 (5L oS 5 (o9 J el 0l Ll
[ov] el sl

S S S s JsSge
Sos8 slaJsSge coyis o) )3 39250 laDgy g aay HUS )
9 (omebinmd (igig ) Sifon slaomel A5l csaip e (50
Sbyl o aluSy cpl Wloas Slulid Cybe o 3 0 dassgdSss

0295 S9)l> drwgi gl e (005 0a8 LS ) (aaluliosd )3 pSagiys S T 9 a9zt (S99 3528 o131 2 dogurro

VE<£ byl YE 0,93




VEo£ (1 oylowd V£ 0,93

el aoniie w3 3290 laguTan 9 sy 5l o)be
3 lositnn dajlsgys 5 ol g SKeons sl dniymaS g5
“YA] Ngi 0 ololid (6ymj 0aé jd bal saisas MRNA (g,
By uSsogin Sl 5 gy 5l ealiil b a5 ol S5 oLLs [ve
P S i & plarin s oy (> @3S (laby,
Olje (5 it (2b3) 9 (Lolid BB 55 295 o0 el 5 9 Mg o
YA] ol (65:S03Iul BB gy ol L 39 il slaguByn gl
il 55 (55 042 3l odelunday psity S5 501 5 Jibos [A-
T gl by, 5l oslil b asl S o ot | yj (st £55
alisee by 9 e 9 sla)] ole sl e Slejoiilse
TAY ¥] 58 aslone 551, 25 55 39250

25 PN 95 S -

sodly awlis 5 WSiogin Sl I Jols glaosls 3l eslawl b
gl s 4 &S il g i il cladisS I ols
20> dyod Olon (e (1 2,1 S92y ilises (ladisS (e (S
ladiss glaoyde )3 emly 5 ot JUB 3 She pgen Mg
PPl 05 S ogli Gl i b g B (ol da e ilisee
018 Pyl S 5 dullle b e(ppiman Cawl 20> Wi iliie gladis
WS Sy cilie slacumer (o b ojle il sadisS )
Y] 358 oy 1) 25 S 35 30 (i) 9 (S5 gl (i
[AY-Af

29513 Jemedliy b g Sl 5 b (oo OS5 BSS -

Sl gd 2Ll Colie jnj peSan 5 puiwe jbay 4l ]
JAs Ad OVF] wlosis aslis uSogin Suslp oyl 51 by
Clplss oy cage & (e GlappeSy pllid (ol pegds
oo (pSengin Sl (o) 4 5 Vg oo (S3j0de I (AU L
b @Me ole bS5 plolid (Sl e ol 4wl 0sd

D] ol o o230 jde 6550 55 (Sojeoie

05 5 0ol Cuo B Wl oo eiliglite (S5 9 SujglssT sl lis
8l (g5 slogyls BiS (sl (6 ks

bl )3 (uSoging Sl g (Seegiigp W Sg,
S5 Ol

Sangint Sl

Lol o &S cal g, (TTaNSCriptomics)  .Siogin ySouil s
sl RNA Sequencing (RNA-Seq) (sl ;I ol
S oo b €8l Sy 3 eaile (MRNA) el (LRNA
L35 g () ol ©)ygods sl 0 Sl pasida ploj S 5
Pl Gl 5y 0d 59y oy ol By LAV ] 25800 Jiloss
I ] s o s (6505 008 (uSogiy Sl ] 4 050
slayl38le s 5l eSogin Sl Jl ol slvosls Jelosion 25 (sl
s oogy onl 3 ol cslmodls V1] 39 0 o3litul Kslo il
gyl gl 3> Cum @il ) 4 wis o)l Gliso (slap 393l g
555 g 3l ey ol 5 oozl b clly o oy RNA
Cowd &) ol il S oo 15 oS logilly (slacuTgn 5 (p0) 028
gy oMIS 355 (slay] 0,y (sdteds)| SleMb g e g 4l o
oSy 5 sy hwlgial JIg @ Sloysilon a3l
SABMG (g 5 i Ol 5 alolid [VA] c8l s 3250
oz gl 1y 00 5us Clidios pbl L) layie (g0 0de )d
2 St Suili 28 g el 0)lp> (1 IS) WS oo pal B
A Algd 00l s es deldl

Ol )5 2wld ;3 uSiegin Sumdl i 353,55 9 Cyon
SR ouE
Wiy 9 B si Jol5 o bl =

(R SB,ld drwgi (gl B e (5525 008 OLS )T (lwlind )3 wSpogis S 5 9 Srogiia s (S (9, 31) 0,30 doguane




V€€ T oylowd Y€ 093

l

| Transcriptomics |
RNA-seq

l

Identification of
Expressed Genes

l

Prediction
of Toxins

l

LC-MS/MS

l

Direct Identification
of Venom Proteins
and Peptides

)

Data Integration

!

Identification of Venom Compounds
+ Biological Functions

s gypj0sé SluS 5 lolid gl uSeesSg s 5 (St Sl s glo gy ¥ JSUS

(o) JUb o sSlge @i Gl S Gl oyie o0 0ud
253 el g pael elo ol drgi uans slo)S g LS
s 03 pesgr asldl )3 a8 [AY] canl mas clag)s b ol
SR (525048 0)byd WSuegiigy (ol (3,
S Ol 5 (bl -

L LC-MS/IMS (lasgy b SaS b (puSngiSyy SWiSS 5
oo |y Jbb i 5 g o lgise MALDI-TOF MS
OSon 9 B S 4 ) cpl 08 plelid e 05 )0 loje
9 Bty 5 ow SlanDgy 5 iy jl pel (gyn) 0ad il ln
wosngre @B (g yShas Ol 5 el a9y slaguSsn
355 Ssilen oS loyd ClS 5 (rizres 9 o pwrs (Kl
[a¥ QY] 5980 oo 98 o )libn 5 B9y 5 B o> (yed]

eS09X 9 5
il (2lolis sl 028 lagbey K> (Ko SeesBon
Sl &S Canl S5 S 3 29290 ladity g g JS oo
2 M AV] 58 slial o1 5l Gl e ya) OlS 5 lulid
MALDI- . LC-MS/MSsile _la s, o554 b s, oo
Lo (oa8ly youdn oY JS5) (sl o wi> 3 5ilag 5 TOF
5 S5y (lolid LB (6503 cuS 5 2 b jie o) o by 5
J9e js g hey ool S8 L [A M)l b Sy
Slaaz i Olyets pizmen g Shelginel Iy docnigy o oy
Olgieds uSaagiign sodly JAV] 5,8 Lasuis |y ] (PTMS)
4 5 Vb aBld (uSiagin Sl I Jols glaodly JoSe
S8 uSngin ySwil 5 g )3 0ad plwlid (gla JsUge (e jliel
3 ey Gy Jlb LS 5 0yl (uSegtiy [AV] w8 e
oSeesBgn 3) 3)l8 (e siie soje 53 5 45 e dbml g Saelr

R (EB,1d drwgi (61 B,EE (5505 008 LS T (lwliasd )3 (uSiaoging ySiud 3T 9 S0 31 SR 109) 352)8 - ly3l 0 doguare




VEo£ (1 oylowd V£ 0,93

«SanS 939y SlauBign o sy 3l Glodmy oS5 L jie pw
e Lol Jale 4ol 5y ogMe 45 1 (sl 5 S igon
Wbl Asb 8 g0yl Cusld Wlg e citud (Sdjepe 0 b
Sl sl pegdle lacyie (synj ot oS5 lulid (ol
S8 35 (299l dmgs 4 Wl oo oot glaya ol Mg g (b
KRY

Sl oSeegSon 9 Sengin Sl B by 5B
Sl 5 ol Fds Lol & g jie (ymj 0ad oS 5 ololis
Sois ) (g g sy sloodly I (ool w9 0dd e
OB Jb )3 joydjsy a5 03y J8 o Singhy Jlist 3 Ls puliyw
ool 1y s 055 o] By, b el ool ]
) aaigS 5l ammg i Ygono ()b slaymiol aSbsljl aiiS e
(G 31 Jlad g lyoygls Jto) (3lolio 51 (6 lom 53 Lol i o Sty
2P My s pegSye pptby Jtes ool sladiS

Sl pogMe (SensBon 5 Suegin Sl s loodly oS5 L
locyis y25 53 1) gl Jesly Gl glopBn 5 Loy olgie
Sl g @lelid 35 1) 55 Jole e sl ol )5 Lol
3,505y ool 4 )5 ekl e Mg sl > Sllses (ilogye
5 5l o)l Rl (Gloy 2B GRIEL (ng gy dnug
gl (S350 )l Ghlew d9me

SV Sllia Yo
oRgi G Jeol 31 59 m

seld gun (S pole oy img )0 sM] ateS 5l sV &S
.(|R.AJUMS.REC.1402.698)m el jlsal

Jb o
S5y ke Bl g Slaios g)b €3S Awg, Jlie
ol 0 colos (TRC-0238) jlgal juli cai>

OB wug g &8 i
o3y (e dwd «leMbl (g9l zan ((gildy ol )y doguare
i g allia 3l o

&8l 2,5
D)l dgng @dlie o )le

onlin Cuo b (ol oty Slgnl yulis saiz (S pole oISl |
OIS el 420 S Caleg 3 oS s e sl g plosl s
WSUA Lg)l)‘iul:,m Wb e Alis ‘_'):{l

oS g I g0 £95 5,5 -

o e e GadisS () sbosd | Jols payn duolie b
hlizme slac e (Bldps o) Bl 5 Lol lacgls 4 oy
Snsiss Sl j) Jols (glmosls 5 o3litl b el (il s
B> 55l B35 0ye gl I (Sl & <l plgie
M Ag]

29 SWg,ld dxuwgi

o1d (plolid uSsegin Sudl s SUSS S8 4 & lariy (S
» suel Gl bl b pwis LS 5 5y ogyls Cunls Wil
955005 slatty SO L 3,000 SluS 5 «(5y9055 sla gl
I pladise qradglie 5 (155 W8 oS dal (sladily (pinen
S5 S L boyde o) e eadcdl olSy
30 OF D] st (uSngin Susl

23l 395 gm0 -

lolid el Sl e (uSingin Sl ST S8 L
b @ oy Jgtue o5 s aj ) (Lol cow Slagntyn
o ol iid (050,58 ) (B L S o)l i aiile)
B ey o baiy cpl o)y odelCawddy gloodly | Ol so g
P g Foladl glaminl o jie cbais | Sy pm wpl) ow
[Vlos s g ol Jaine 455 4l

g (s j QA e —

g3 i wois A5, Gilisee Jslpe dles ) il bulys 53 1,
Jlo e Jgab fizman 5 Sglise S5glsST g e bl ole
S o Solan 9 Su3dsS] Glapil I ggose nl )5 Awglie
[yo] w8 o wal sy

O W3 2,5 5 (Segiy

Jorl S pSeegin Swdly 5 Seeson ool oS 5
oMo Ssagiy SaS & [VA] 295 0 4L € uSiogigr sica;
Sloagby) Sl e sl <O L) (pjiie GlappS'y Glgie 4l 2
550b5 29yl Jaasly b e aluS'y cads Sl ol plool anisis
Sl 5 Iy g b alulid (6l e 359, (nl 2950 ool 3
ool o] 4 4l S oo o0l 8 Sty (sl 1y oyl oy s
jo s llps 3 1) baenSan (b 9 (55 ole Olie U w3
[av as] as” Lo 5 )

dawes (ly (8D Hlows OleMbl Llg o wSuogig | Juols Sle M)
Gy (AiS ps g WD Cuwd & oyl olaid] glaya il
dnog & o (ol 4 9 A paiaban g el |y e | 32
3% AA] w8 SeS jie slangiy I e (poi slag)ld

35 4o

Oy Syl drwgi (gl B ,yie (605 008 DS 5 (lwlias )3 (wSuagins s 5 9 wSuogids z1 (S W9, 352y 0yl p31 51 doguare




Jundishapur
Scientific Medical Journal

References

1. Baradaran M, Jalali A, Jolodar A. Molecular diagnosis of
Wolbachia endosymbiont from Iranian  scorpion
Hemiscorpius lepturus using polymerase chain reaction
(PCR) amplification of 16S rDNA gene. African Journal
of Biotechnology. 2011;10(85):19802-206.

2.Safdarian M, Vazirianzadeh B, Ghorbani A,
Pashmforoosh N, Baradaran M. Intraspecific differences
in Androctunus crassicauda venom and envenomation
symptoms. EXCLI journal. 2022 Sep 21;21:1222.
[10.17179/excli2022-5078 J[PMID]

3. Mabunda IG, Offor BC, Muller B, Motadi LR, Piater LA.
Scorpion venoms from the Buthidae family: A dual study
of proteomic composition and anticancer potentials.
Toxicon. 2025 Aug 15:108542. [10.1016/j.toxicon.
2025.108542 1[PMID]

4.Bardaran M, Mohajer S, Kazemi SM. Distribution
mapping of deadly scorpions in Iran. Toxicon. 2024 Nov
6;250:108109. [10.1016/j.toxicon.2024.108109 J[PMID]

5. Baradaran M, Salabi F, Mahdavinia M, Mohammadi E,
Vazirianzadeh B, Avella I, Kazemi SM, Liddecke T.
ScorpDb: a novel open-access database for integrative
scorpion toxinology. Toxins. 2024 Nov 18;16(11):497.
[10.3390/toxins16110497 ][PMID]

6. Quintero-Hernandez V, Jiménez-Vargas JM, Gurrola GB,
Valdivia HH, Possani L. Scorpion venom components that
affect ion-channels function. Toxicon. 2013 Dec
15;76:328-42. [10.1016/].toxicon.2013.07.012 ][PMID]

7.Suhas R. Structure, function and mechanistic aspects of
scorpion venom peptides-A boon for the development of
novel therapeutics. European journal of medicinal
chemistry reports. 2022 Dec 1;6:100068.

8. Ahmadi S, Knerr JM, Argemi L, Bordon KC, Pucca MB,
Cerni FA, Arantes EC, Caliskan F, Laustsen AH. Scorpion
venom: detriments and benefits. Biomedicines. 2020 May
12;8(5):118. [10.3390/biomedicines8050118 J[PMID]

9. Delgado-Prudencio G, Cid-Uribe JI, Morales JA, Possani
LD, Ortiz E, Romero-Gutiérrez T. The enzymatic core of
scorpion venoms. Toxins. 2022 Mar 31;14(4):248.
[10.3390/toxins14040248 ][PMID]

10.Baradaran M, Salabi F. Genome-wide identification,
structural homology analysis, and evolutionary
diversification of the phospholipase D gene family in the
venom gland of three scorpion species. BMC genomics.
2023 Dec 4;24(1):730. [10.1186/s12864-023-09851-y
][PMID]

11.Pashmforoosh N, Baradaran M. Peptides with diverse
functions from scorpion venom: a great opportunity for
the treatment of a wide variety of diseases. Iranian
biomedical  journal. 2022 Nov  26;27(2-3):84.
[10.61186/ibj.3863 ][PMID]

12.Nasr S, Borges A, Sahyoun C, Nasr R, Roufayel R, Legros
C, Sabatier JM, Fajloun Z. Scorpion venom as a source of
antimicrobial peptides: overview of biomolecule
separation, analysis and characterization methods.
Antibiotics. 2023 Aug 29;12(9):1380.
[10.3390/antibiotics12091380 J[PMID]

13.Lowe R, Shirley N, Bleackley M, Dolan S, Shafee T.
Transcriptomics technologies. PL0oS computational
biology. 2017 May 18;13(5):e1005457.
[10.1371/journal.pcbi.1005457 ][PMID]

Vol 24, No 6, 2026

14.Solano-Godoy JA, Betancourt-Osorio M, Orjuela-
Rodriguez M, Guerrero-Vargas JA, Sepulveda-Arias JC.
Scorpion venom gland transcriptomics: A systematic
review. Toxicon. 2025 Sep 4:108563. [10.1016/j.toxicon.
2025.108563 J[PMID]

15.Yang Z, Wang H, Zhao Y, Huang J, Zhang C, Di Z.
Transcriptomic analysis reveals diverse expression of
scorpion toxin genes in Mesobuthus martensii. Toxins.
2024 Sep 18;16(9):399. [10.3390/toxins16090399
1[PMID]

16.Abd El-Aziz TM, Xiao Y, Kline J, Gridley H, Heaston A,
Linse KD, Ward MJ, Rokyta DR, Stockand JD, Cummins
TR, Fornelli L. Identification and characterization of
novel proteins from Arizona bark scorpion venom that
inhibit Nav1. 8, a voltage-gated sodium channel regulator
of pain signaling. Toxins. 2021 Jul 18;13(7):501.
[10.3390/toxins13070501 J[PMID]

17.Aslam B, Basit M, Nisar MA, Khurshid M, Rasool MH.
Proteomics: technologies and their applications. Journal
of chromatographic science. 2016 Oct 18:1-5.
[10.1093/chromsci/bmw167 J[PMID]

18.Cid-Uribe JI, Veytia-Bucheli JI, Romero-Gutierrez T,
Ortiz E, Possani LD. Scorpion venomics: a 2019
overview. Expert review of proteomics. 2020 Jan
2;17(1):67-83. [10.1080/ 14789450 .2020.1705158
1[PMID]

19.Kumar A, Goyal S, Garg MK, Gopalakrishnan M.
Scorpion sting envenomation, a neglected tropical
disease: a nationwide survey exploring perspectives and
attitudes of resident doctors from India. The American
Journal of Tropical Medicine and Hygiene. 2023 Sep
11;109(4):957. [10.4269/ajtmh.23-0194 J[PMID]

20.Kazemi SM, Kelisani ZG, Avella I, Liddecke T. The need
for a refined scorpion antivenom for Iran. Toxicon. 2024
Sep  1;248:108033.  [10.1016/j.toxicon.2024.108033
1[PMID]

21.Baradaran M, Jalali A, Soorki MN, Jokar M, Galehdari H.
Three new scorpion chloride channel toxins as potential
anti-cancer drugs: Computational prediction of the
interactions with hMMP-2 by docking and steered
molecular dynamics simulations. Iranian journal of
pharmaceutical  research:  IJPR.  2019;18(2):720.
[10.22037/ijpr.2019.1100659 1[PMID]

22.Baradaran M, Jalali A, Galehdari H. A novel defensin-like
peptide associated with two other new cationic
antimicrobial peptides in transcriptome of the iranian
scorpion venom. Iranian biomedical journal. 2017
May;21(3):190. [10.18869/acadpub.ibj.21.3.190 ]J[PMID]

23.El-Qassas J, Abd EI-Atti M, El-Badri N. Harnessing the
potency of scorpion venom-derived proteins: applications
in cancer therapy. Bioresources and Bioprocessing. 2024
Oct 3;11(1):93. [10.1186/s40643-024-00805-0 ][PMID]

24.Rincon-Cortés CA, Bayona-Rojas MA, Reyes-Montafio
EA, Vega-Castro NA. Antimicrobial activity developed
by scorpion venoms and its peptide component. Toxins.
2022 Oct 28;14(11):740. [10.3390/toxins14110740
1[PMID]

25.Jalali A, Mahdavinia M, Galehdari H, Baradaran M,
Valdi-Biranvand D, Naderi Soorki M. Molecular
characterization of a cDNA encoding of an anionic
cysteine-free antimicrobial peptide from the Iranian

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to
Develop New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.



https://doi.org/10.17179/excli2022-5078
https://pubmed.ncbi.nlm.nih.gov/36320809/
https://doi.org/10.1016/j.toxicon.2025.108542
https://doi.org/10.1016/j.toxicon.2025.108542
https://pubmed.ncbi.nlm.nih.gov/40819823/
https://doi.org/10.1016/j.toxicon.2024.108109
https://pubmed.ncbi.nlm.nih.gov/39332503/
https://doi.org/10.3390/toxins16110497
https://pubmed.ncbi.nlm.nih.gov/39591252/
https://doi.org/10.1016/j.toxicon.2013.07.012
https://pubmed.ncbi.nlm.nih.gov/23891887/
https://doi.org/10.3390/biomedicines8050118
https://pubmed.ncbi.nlm.nih.gov/32408604/
https://doi.org/10.3390/toxins14040248
https://pubmed.ncbi.nlm.nih.gov/35448857/
https://doi.org/10.1186/s12864-023-09851-y
https://doi.org/10.1186/s12864-023-09851-y
https://pubmed.ncbi.nlm.nih.gov/38049721/
https://doi.org/10.61186/ibj.3863
https://pubmed.ncbi.nlm.nih.gov/37070616/
https://doi.org/10.3390/antibiotics12091380
https://pubmed.ncbi.nlm.nih.gov/37760677/
https://doi.org/10.1371/journal.pcbi.1005457
https://pubmed.ncbi.nlm.nih.gov/28545146/
https://doi.org/10.1016/j.toxicon.2025.108563
https://doi.org/10.1016/j.toxicon.2025.108563
https://pubmed.ncbi.nlm.nih.gov/40914214/
https://doi.org/10.3390/toxins16090399
https://doi.org/10.3390/toxins16090399
https://pubmed.ncbi.nlm.nih.gov/39330857/
https://doi.org/10.3390/toxins13070501
https://pubmed.ncbi.nlm.nih.gov/34357973/
https://doi.org/10.1093/chromsci/bmw167
https://pubmed.ncbi.nlm.nih.gov/28087761/
https://doi.org/10.1080/14789450.2020.1705158
https://doi.org/10.1080/14789450.2020.1705158
https://pubmed.ncbi.nlm.nih.gov/31834817/
https://doi.org/10.4269/ajtmh.23-0194
https://pubmed.ncbi.nlm.nih.gov/37696517/
https://doi.org/10.1016/j.toxicon.2024.108033
https://doi.org/10.1016/j.toxicon.2024.108033
https://pubmed.ncbi.nlm.nih.gov/39038663/
https://doi.org/10.22037/ijpr.2019.1100659
https://pubmed.ncbi.nlm.nih.gov/31531056/
https://doi.org/10.18869/acadpub.ibj.21.3.190
https://pubmed.ncbi.nlm.nih.gov/27794585/
https://doi.org/10.1186/s40643-024-00805-0
https://pubmed.ncbi.nlm.nih.gov/39361208/
https://doi.org/10.3390/toxins14110740
https://doi.org/10.3390/toxins14110740
https://pubmed.ncbi.nlm.nih.gov/36355990/

Vol 24, No 6, 2026

Jundishapur

Scorpion  Odontobuthus Doriae  Venom  Glands.
Pharmaceutical and Biomedical Research. 2022 Jul
10;8(3):199-204.

26.0rtiz E, Gurrola GB, Schwartz EF, Possani LD. Scorpion
venom components as potential candidates for drug
development.  Toxicon. 2015 Jan  1;93:125-35.
[10.1016/j.toxicon.2014.11.233 ][PMID]

27.Santibafiez-Lopez CE, Cid-Uribe JI, Batista CV, Ortiz E,
Possani LD. Venom gland transcriptomic and proteomic
analyses of the enigmatic scorpion Superstitionia donensis
(Scorpiones: Superstitioniidae), with insights on the
evolution of its venom components. Toxins. 2016 Dec
9;8(12):367. [10.3390/toxins8120367 J[PMID]

28.Soliman BA, Shoukry NM, Mohallal ME, Fetaih HA. Fine
structure of the stinger, histology and histochemistry of
the venom gland in the scorpion Androctonus amoreuxi
(Buthidae). The Journal of Basic & Applied Zoology.
2013 Mar 1;66(2):41-6.

29.Taib NT, Jarrar BM. Histological and histochemical
characterization of the venom apparatus of Palestine
yellow scorpion, Leiurus quinquestriatus Hemprich &
Ehrenberg 1828. Tropical Zoology. 1993 May 1;6(1):143-
52.

30.Al-Asmari AK, Kunnathodi F, Al Saadon K, Idris MM.
Elemental analysis of scorpion venoms. Journal of venom
research. 2016 Sep 6;7:16.[PMID]

31.Yigit N, Benli M. The venom gland of the scorpion
species Euscorpius mingrelicus (Scorpiones:
Euscorpiidae):  morphological and ultrastructural
characterization. Journal of Venomous animals and toxins
including Tropical diseases. 2008 Sep 9;14(3):466-80.

32.Miyashita M, Otsuki J, Hanai Y, Nakagawa Y, Miyagawa
H. Characterization of peptide components in the venom
of the scorpion Liocheles australasiae (Hemiscorpiidae).
Toxicon. 2007 Sep 1;50(3):428-37.
[10.1016/j.toxicon.2007.04.012 J[PMID]

33.Valdez-Velazquez LL, Jiménez-Vargas JM, Lino-Lépez
GJ, Garcia-Villalvazo PE, Rios-Bracamontes EF, Gaitan-
Hinojosa MA, Barajas-Saucedo CE, Galvan-Hernandez
AR, Bermidez-Guzméan MJ, Ibarra-Vega R, Zavalza-
Galvez DI. Neurotoxicity induced by scorpion venom.
InNatural molecules in neuroprotection and neurotoxicity
2024 Jan 1 (pp. 909-932). Academic Press.

34.Mendoza-Tobar LL, Clement H, Arenas I, Sepulveda-
Arias JC, Vargas JA, Corzo G. An overview of some
enzymes from buthid scorpion venoms from Colombia:
Centruroides margaritatus, Tityus pachyurus, and Tityus
n. sp. aff. metuendus. Journal of Venomous Animals and
Toxins including Tropical Diseases. 2024 Mar
18;30:€20230063. [10.1590/1678-9199-JVATITD-2023-
0063 ][PMID]

35.Rokyta DR, Ward MJ. Venom-gland transcriptomics and
venom proteomics of the black-back scorpion (Hadrurus
spadix) reveal detectability challenges and an unexplored
realm of animal toxin diversity. Toxicon. 2017 Mar
15;128:23-37. [10.1016/].toxicon.2017.01.014 ][PMID]

36.Almaaytah A, Albalas Q. Scorpion venom peptides with
no disulfide bridges: a review. Peptides. 2014 Jan 1;51:35-
45. [10.1016/j.peptides.2013.10.021 J[PMID]

37.Salabi F, Jafari H. Whole transcriptome sequencing
reveals the activity of the PLA2 family members in

Scientific Medical Journal

Androctonus crassicauda (Scorpionida: Buthidae) venom
gland. The FASEB Journal. 2024 May 31;38(10):e23658.
[10.1096/f}.202400178RR ][PMID]

38.Martin-Eauclaire MF, Bosmans F, Céard B, Diochot S,
Bougis PE. A first exploration of the venom of the Buthus
occitanus scorpion found in southern France. Toxicon.
2014 Mar 1;79:55-63. [10.1016/j.toxicon.2014.01.002
1[PMID]

39.Ghezellou P, Jakob K, Atashi J, Ghassempour A, Spengler
B. Mass-spectrometry-based lipidome and proteome
profiling of Hottentotta saulcyi (Scorpiones: Buthidae)
venom. Toxins. 2022 May 26;14(6):370.
[10.3390/toxins14060370 J[PMID]

40.Ghazal A, Clarke D, Abdel-Rahman MA, Ribeiro A,
Collie-Duguid E, Pattinson C, Burgoyne K, Muhammad
T, Alfadhel S, Heidari Z, Samir R. Venomous gland
transcriptome and venom proteomic analysis of the
scorpion Androctonus amoreuxi reveal new peptides with
anti-SARS-CoV-2  activity. Peptides. 2024 Mar
1;173:171139. [10.1016/].peptides.2023.171139 J[PMID]

41.Guerra-Duarte C, Horta CC, Oliveira-Mendes BB, de
Freitas Magalhdes B, Costal-Oliveira F, Stransky S, de
Freitas CF, Campolina D, de Oliveira Pardal PP, Lira-da-
Silva R, de Avila RA. Determination of hyaluronidase
activity in Tityus spp. Scorpion venoms and its inhibition
by Brazilian antivenoms. Toxicon. 2019 Sep 1;167:134-
43.[10.1016/j.toxicon.2019.06.019 ]J[PMID]

42.Horta CC, Magalhaes BD, Oliveira-Mendes BB, Carmo
AO, Duarte CG, Felicori LF, Machado-de-Avila RA,
Chavez-Olortegui C, Kalapothakis E. Molecular,
immunological, and biological characterization of Tityus
serrulatus venom hyaluronidase: new insights into its role
in envenomation. PLoS neglected tropical diseases. 2014
Feb  13;8(2):€2693.  [10.1371/journal.pntd.0002693
1[PMID]

43.Salabi F, Jafari H. New insights about scorpion venom
hyaluronidase; isoforms, expression and phylogeny.
Toxin reviews. 2023 Jan 2;42(1):69-84.

44 Mohankumar A, Rajan M. Role of hyaluronidase as an
adjuvant in local anesthesia for cataract surgery. Indian
Journal of Ophthalmology. 2023 Jul 1;71(7):2649-55.
[10.4103/1J0.1J0 2515 22 J[PMID]

45.Markland Jr FS, Swenson S. Snake venom
metalloproteinases. Toxicon. 2013 Feb 1;62:3-18.
[10.1016/j.toxicon.2012.09.004 J[PMID]

46.Bernardoni JL, Sousa LF, Wermelinger LS, Lopes AS,
Prezoto BC, Serrano SM, Zingali RB, Moura-da-Silva
AM. Functional variability —of snake venom
metalloproteinases: adaptive advantages in targeting
different prey and implications for human envenomation.
PLoS One. 2014 Oct 14;9(10):e109651.
[10.1371/journal.pone.0109651 ][PMID]

47.Gutiérrez JM, Escalante T, Rucavado A, Herrera C, Fox
JW. A comprehensive view of the structural and
functional alterations of extracellular matrix by snake
venom metalloproteinases (SVMPs): Novel perspectives
on the pathophysiology of envenoming. Toxins. 2016 Oct
22;8(10):304. [10.3390/toxins8100304 J[PMID]

48.Gunas V, Maievskyi O, Raksha N, Vovk T, Savchuk O,
Shchypanskyi S, Gunas I. The activity of metalloproteases
and serine proteases in various organs after Leiurus

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to Develop
New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.


https://doi.org/10.1016/j.toxicon.2014.11.233
https://pubmed.ncbi.nlm.nih.gov/25432067/
https://doi.org/10.3390/toxins8120367
https://pubmed.ncbi.nlm.nih.gov/27941686/
https://pubmed.ncbi.nlm.nih.gov/27826410/
https://doi.org/10.1016/j.toxicon.2007.04.012
https://pubmed.ncbi.nlm.nih.gov/17559900/
https://doi.org/10.1590/1678-9199-jvatitd-2023-0063
https://doi.org/10.1590/1678-9199-jvatitd-2023-0063
https://pubmed.ncbi.nlm.nih.gov/38505508/
https://doi.org/10.1016/j.toxicon.2017.01.014
https://pubmed.ncbi.nlm.nih.gov/28115184/
https://doi.org/10.1016/j.peptides.2013.10.021
https://pubmed.ncbi.nlm.nih.gov/24184590/
https://doi.org/10.1096/fj.202400178rr
https://pubmed.ncbi.nlm.nih.gov/38742809/
https://doi.org/10.1016/j.toxicon.2014.01.002
https://doi.org/10.1016/j.toxicon.2014.01.002
https://pubmed.ncbi.nlm.nih.gov/24418174/
https://doi.org/10.3390/toxins14060370
https://pubmed.ncbi.nlm.nih.gov/35737031/
https://doi.org/10.1016/j.peptides.2023.171139
https://pubmed.ncbi.nlm.nih.gov/38142817/
https://doi.org/10.1016/j.toxicon.2019.06.019
https://pubmed.ncbi.nlm.nih.gov/31207348/
https://doi.org/10.1371/journal.pntd.0002693
https://doi.org/10.1371/journal.pntd.0002693
https://pubmed.ncbi.nlm.nih.gov/24551256/
https://doi.org/10.4103/ijo.ijo_2515_22
https://pubmed.ncbi.nlm.nih.gov/37417102/
https://doi.org/10.1016/j.toxicon.2012.09.004
https://pubmed.ncbi.nlm.nih.gov/23000249/
https://doi.org/10.1371/journal.pone.0109651
https://pubmed.ncbi.nlm.nih.gov/25313513/
https://doi.org/10.3390/toxins8100304
https://pubmed.ncbi.nlm.nih.gov/27782073/

Jundishapur
Scientific Medical Journal

macroctenus envenomation. Journal of Toxicology.
2023;2023(1):5262729. [10.1155/2023/5262729 ][PMID]

49.Xia X, Ma Y, Xue S, Wang A, Tao J, Zhao Y, Zhang Q,
Liu R, Lu S. Cloning and molecular characterization of
BumaMPs1, a novel metalloproteinases from the venom
of scorpion Buthus martensi Karsch. Toxicon. 2013 Dec
15;76:234-8. [10.1016/j.toxicon.2013.10.006 ][PMID]

50.Delgado-Prudencio G, Cid-Uribe JI, Morales JA, Possani
LD, Ortiz E, Romero-Gutiérrez T. The enzymatic core of
scorpion venoms. Toxins. 2022 Mar 31;14(4):248.
[10.3390/toxins14040248 J[PMID]

51.Fawzy BS, Nafie MS, Ali IA, El-Baz LM, Xu X, Abdel-
Rahman MA. Scorpion venom peptide smp24 revealed
apoptotic and antiangiogenic activities in solid-Ehrlich
carcinoma bearing mice. International Journal of Peptide
Research and Therapeutics. 2023 Feb 20;29(2):29.

52.Rap6so C. Scorpion and spider venoms in cancer
treatment: state of the art, challenges, and perspectives.
Journal of clinical and translational research.
2017;3(2):233-49. [PMID]

53.Xia Z, Xie L, Li B, Lv X, Zhang H, Cao Z. Antimicrobial
potential of scorpion-venom-derived peptides. Molecules.
2024 Oct 27;29(21):5080. [10.3390/molecules29215080
1[PMID]

54.Zeng XC, Zhou L, Shi W, Luo X, Zhang L, Nie Y, Wang
J, Wu S, Cao B, Cao H. Three new antimicrobial peptides
from the scorpion Pandinus imperator. Peptides. 2013 Jul
1;45:28-34. [10.1016/].peptides.2013.03.026 J[PMID]

55.Moerman L, Verdonck F, Willems J, Tytgat J, Bosteels S.
Antimicrobial peptides from scorpion venom induce Ca2+
signaling in HL-60 cells. Biochemical and biophysical
research communications. 2003 Nov 7;311(1):90-7.
[10.1016/j.bbrc.2003.09.175 ][PMID]

56.Fernandes-Pedrosa MF, Félix-Silva J, Menezes YA.
Toxins from venomous animals: gene cloning, protein
expression and biotechnological applications. An
integrated view of the molecular recognition and
toxinology: from analytical procedures to biomedical
applications. 2013 Jul 1:23-71.

57.Zeng L, Sun Y, Zhang H, Yi X, Du R, Chen Z, Wang Q.
Scorpion venom peptides enhance immunity and survival
in Litopenaeus vannamei through antibacterial action
against  Vibrio  parahaemolyticus.  Frontiers in
Immunology. 2025 Apr 22;16:1551816.
[10.3389/fimmu.2025.1551816 ][PMID]

58.Petricevich VL. Scorpion venom and the inflammatory
response. Mediators of inflammation.
2010;2010(1):903295. [10.1155/2010/903295 J[PMID]

59.Xin K, Sun R, Xiao W, Lu W, Sun C, Lou J, Xu Y, Chen
T, Wu D, Gao Y. Short peptides from Asian scorpions:
bioactive molecules with promising therapeutic potential.
Toxins. 2025 Feb 28;17(3):114. [10.3390/toxins17030114
1[PMID]

60.Mendes LC, Viana GM, Nencioni AL, Pimenta DC,
Beraldo-Neto E. Scorpion peptides and ion channels: An
insightful review of mechanisms and drug development.
Toxins. 2023 Mar 24;15(4):238.
[10.3390/toxins15040238 J[PMID]

61.Baradaran M, Salabi F, Mahdavinia M, Mohammadi E,
Vazirianzadeh B, Avella I, Kazemi SM, Liddecke T.
ScorpDb: a novel open-access database for integrative

Vol 24, No 6, 2026

scorpion toxinology. Toxins. 2024 Nov 18;16(11):497.
[10.3390/toxins16110497 J[PMID]

62.Rein JO. The scorpion files.
https://wwwntnuno/ub/scorpion-files/. 2025;June, 2025.

63.Coelho P, Kaliontzopoulou A, Sousa P, Stockmann M,
van der Meijden A. Reevaluating scorpion ecomorphs
using a naive approach. BMC Ecology and Evolution.
2022 Feb 14;22(1):17. [10.1186/s12862-022-01968-0
1[PMID]

64.Baradaran M. Promising Venom-derived Peptides as
Innovative Health Solutions for Treating the Metabolic
Disorders: A Policy Brief. Jundishapur Journal of Natural
Pharmaceutical Products. 2025;20(20):e165036.

65.Baradaran M, Mahdavinia M, Soorki MN, Jorfi S.
Identification, Characterization, and Modeling of a
Bioinsecticide Protein Isolated from Scorpion Venom
gland: A Three-Finger Protein. Iranian biomedical
journal. 2023 Apr 26;27(4):158. [10.61186/ibj.3885
1[PMID]

66.Khodayar MJ, Mahdavinia M, Baradaran M, Jalali A.
Explanation of structure and function of kvl. 3 potent
blocker from Mesobuthus eupeus venom gland: A new
promise in drug development.

67.Salabi F, Vazirianzadeh B, Baradaran M. Identification,
classification, and characterization of alpha and beta
subunits of LVP1 protein from the venom gland of four
Iranian scorpion species. Scientific reports. 2023 Dec
14;13(1):22277. [10.1038/s41598-023-49556-6 ][PMID]

68.Wang Z, Gerstein M, Snyder M. RNA-Seq: a
revolutionary tool for transcriptomics. Nature reviews
genetics. 2009 Jan;10(1):57-63. [10.1038/nrg2484
1[PMID]

69.0zsolak F, Milos PM. RNA sequencing: advances,
challenges and opportunities. Nature reviews genetics.
2011 Feb;12(2):87-98. [10.1038/nrg2934 ][PMID]

70.Conesa A, Madrigal P, Tarazona S, Gomez-Cabrero D,
Cervera A, McPherson A, Szczesniak MW, Gaffney DJ,
Elo LL, Zhang X, Mortazavi A. A survey of best practices
for RNA-seq data analysis. Genome biology. 2016 Jan
26;17(1):13. [10.1186/s13059-016-0881-8 ][PMID]

71.Deng Y, Gu J, Yan Z, Wang M, Ma C, Zhang J, Jiang G,
Ge M, Xu S, Xu Z, Xiao L. De novo transcriptomic
analysis of the venomous glands from the scorpion
Heterometrus spinifer revealed unique and extremely high
diversity of the venom peptides. Toxicon. 2018 Mar
1;143:1-9. [10.1016/j.toxicon.2017.12.051 J[PMID]

72.Cid-Uribe JI, Meneses EP, Batista CV, Ortiz E, Possani
LD. Dissecting toxicity: the venom gland transcriptome
and the venom proteome of the highly venomous scorpion
Centruroides limpidus (Karsch, 1879). Toxins. 2019 Apr
30;11(5):247. [10.3390/toxins11050247 J[PMID]

73.Holding ML, Margres MJ, Mason AJ, Parkinson CL,
Rokyta DR. Evaluating the performance of de novo
assembly methods for venom-gland transcriptomics.
Toxins. 2018 Jun 19;10(6):249. [10.3390/toxins10060249
1[PMID]

74.Grashof DG, Kerkkamp HM, Afonso S, Archer J, Harris
DJ, Richardson MK, Vonk FJ, van der Meijden A.
Transcriptome annotation and characterization of novel
toxins in six scorpion species. BMC genomics. 2019 Aug
13;20(1):645. [10.1186/s12864-019-6013-6 ][PMID]

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to
Develop New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.



https://doi.org/10.1155/2023/5262729
https://pubmed.ncbi.nlm.nih.gov/36860404/
https://doi.org/10.1016/j.toxicon.2013.10.006
https://pubmed.ncbi.nlm.nih.gov/24125658/
https://doi.org/10.3390/toxins14040248
https://pubmed.ncbi.nlm.nih.gov/35448857/
https://pubmed.ncbi.nlm.nih.gov/30873475/
https://doi.org/10.3390/molecules29215080
https://doi.org/10.3390/molecules29215080
https://pubmed.ncbi.nlm.nih.gov/39519721/
https://doi.org/10.1016/j.peptides.2013.03.026
https://pubmed.ncbi.nlm.nih.gov/23624072/
https://doi.org/10.1016/j.bbrc.2003.09.175
https://pubmed.ncbi.nlm.nih.gov/14575699/
https://doi.org/10.3389/fimmu.2025.1551816
https://pubmed.ncbi.nlm.nih.gov/40330473/
https://doi.org/10.1155/2010/903295
https://pubmed.ncbi.nlm.nih.gov/20300540/
https://doi.org/10.3390/toxins17030114
https://doi.org/10.3390/toxins17030114
https://pubmed.ncbi.nlm.nih.gov/40137887/
https://doi.org/10.3390/toxins15040238
https://pubmed.ncbi.nlm.nih.gov/37104176/
https://doi.org/10.3390/toxins16110497
https://pubmed.ncbi.nlm.nih.gov/39591252/
https://wwwntnuno/ub/scorpion-files/
https://doi.org/10.1186/s12862-022-01968-0
https://doi.org/10.1186/s12862-022-01968-0
https://pubmed.ncbi.nlm.nih.gov/35164666/
https://doi.org/10.61186/ibj.3885
https://doi.org/10.61186/ibj.3885
https://pubmed.ncbi.nlm.nih.gov/37553755/
https://doi.org/10.1038/s41598-023-49556-6
https://pubmed.ncbi.nlm.nih.gov/38097679/
https://doi.org/10.1038/nrg2484
https://doi.org/10.1038/nrg2484
https://pubmed.ncbi.nlm.nih.gov/19015660/
https://doi.org/10.1038/nrg2934
https://pubmed.ncbi.nlm.nih.gov/21191423/
https://doi.org/10.1186/s13059-016-0881-8
https://pubmed.ncbi.nlm.nih.gov/26813401/
https://doi.org/10.1016/j.toxicon.2017.12.051
https://pubmed.ncbi.nlm.nih.gov/29305080/
https://doi.org/10.3390/toxins11050247
https://pubmed.ncbi.nlm.nih.gov/31052267/
https://doi.org/10.3390/toxins10060249
https://doi.org/10.3390/toxins10060249
https://pubmed.ncbi.nlm.nih.gov/29921759/
https://doi.org/10.1186/s12864-019-6013-6
https://pubmed.ncbi.nlm.nih.gov/31409288/

Vol 24, No 6, 2026

Jundishapur

75.Abdel-Rahman MA, Harrison PL, Strong PN. Snapshots
of scorpion venomics. Journal of Arid Environments.
2015 Jan 1;112:170-6.

76.Romero-Gutiérrez MT, Santibafiez-Lopez CE, Jiménez-
Vargas JM, Batista CV, Ortiz E, Possani LD.
Transcriptomic and proteomic analyses reveal the
diversity of venom components from the vaejovid
scorpion Serradigitus gertschi. Toxins. 2018 Sep
5;10(9):359. [10.3390/toxins10090359 J[PMID]

77.Romero-Gutierrez T, Peguero-Sanchez E, Cevallos MA,
Batista CV, Ortiz E, Possani LD. A deeper examination of
Thorellius atrox scorpion venom components with omic
techonologies. Toxins. 2017 Dec 12;9(12):399.
[10.3390/toxins9120399 ][PMID]

78.Luna-Ramirez K, Quintero-Hernandez V, Juarez-
Gonzalez VR, Possani LD. Whole transcriptome of the
venom gland from Urodacus yaschenkoi scorpion. PloS
one. 2015 May 28;10(5):e0127883.
[10.1371/journal.pone.0127883 ][PMID]

79.Cid-Uribe JI, Meneses EP, Batista CV, Ortiz E, Possani
LD. Dissecting toxicity: the venom gland transcriptome
and the venom proteome of the highly venomous scorpion
Centruroides limpidus (Karsch, 1879). Toxins. 2019 Apr
30;11(5):247. [10.3390/toxins11050247 ][PMID]

80.Zhao HY, Wen L, Miao YF, Du Y, SunY, YinY, Lin CX,
Lin LH, Ji X, Gao JF. Venom-gland transcriptomic,
venomic, and antivenomic profiles of the spine-bellied sea
snake (Hydrophis curtus) from the South China Sea. BMC
genomics. 2021 Jul 8;22(1):520. [10.1186/s12864-021-
07824-7 J[PMID]

81.Brahma RK, McCleary RJ, Kini RM, Doley R. Venom
gland transcriptomics for identifying, cataloging, and
characterizing venom proteins in snakes. Toxicon. 2015
Jan 1;93:1-0. [10.1016/j.toxicon.2014.10.022 J[PMID]

82.Ruiming Z, Yibao M, Yawen H, Zhiyong D, Yingliang W,
Zhijian C, Wenxin L. Comparative venom gland
transcriptome analysis of the scorpion Lychas mucronatus
reveals intraspecific toxic gene diversity and new
venomous components. BMC genomics. 2010 Jul
28;11(1):452. [10.1186/1471-2164-11-452 ][PMID]

83.Di Z, Qiao S, Liu X, Xiao S, Lei C, Li Y, Li S, Zhang F.
Transcriptome sequencing and comparison of venom
glands revealed intraspecific differentiation and
expression characteristics of toxin and defensin genes in
Mesobuthus martensii populations. Toxins. 2022 Sep
11;14(9):630. [10.3390/toxins14090630 J[PMID]

84.Salabi F, Jafari H, Mahdavinia M, Azadnasab R, Shariati
S, Baghal ML, Tebianian M, Baradaran M. First
transcriptome analysis of the venom glands of the
scorpion Hottentotta zagrosensis (Scorpions: Buthidae)
with focus on venom lipolysis activating peptides.
Frontiers in Pharmacology. 2024 Nov 13;15:1464648.
[10.3389/fphar.2024.1464648 ][PMID]

85.Santibafiez-Lopez CE, Cid-Uribe JI, Batista CV, Ortiz E,
Possani LD. Venom gland transcriptomic and proteomic
analyses of the enigmatic scorpion Superstitionia donensis
(Scorpiones: Superstitioniidae), with insights on the
evolution of its venom components. Toxins. 2016 Dec
9;8(12):367. [10.3390/toxins8120367 J[PMID]

86.Romero-Gutiérrez MT, Santibafiez-Lopez CE, Jiménez-
Vargas JM, Batista CV, Ortiz E, Possani LD.

Scientific Medical Journal

Transcriptomic and proteomic analyses reveal the
diversity of venom components from the vaejovid
scorpion  Serradigitus gertschi. Toxins. 2018 Sep
5;10(9):359. [10.3390/toxins10090359 J[PMID]

87.Xu X, Duan Z,Di Z,He Y, Li J, Li Z, Xie C, Zeng X, Cao
Z,Wu 'Y, Liang S. Proteomic analysis of the venom from
the scorpion Mesobuthus martensii. Journal of
Proteomics. 2014 Jun 25;106:162-80.
[10.1016/j.jprot.2014.04.032 J[PMID]

88.Ward MJ, Ellsworth SA, Rokyta DR. Venom-gland
transcriptomics and venom proteomics of the Hentz
striped scorpion (Centruroides hentzi; Buthidae) reveal
high toxin diversity in a harmless member of a lethal
family. Toxicon. 2018 Feb 1;142:14-29.
[10.1016/j.toxicon.2017.12.042 ][PMID]

89.Xu X, Duan Z, Di Z, He Y, Li J, Li Z, Xie C, Zeng X, Cao
Z,Wu 'Y, Liang S. Proteomic analysis of the venom from
the scorpion Mesobuthus martensii. Journal of
Proteomics. 2014 Jun 25;106:162-80.
[10.1016/j.jprot.2014.04.032 J[PMID]

90.Marchi FC, Mendes-Silva E, Rodrigues-Ribeiro L,
Bolais-Ramos LG, Verano-Braga T. Toxinology in the
proteomics era: a review on arachnid venom proteomics.
Journal of venomous animals and toxins including tropical
diseases. 2022 Feb 28;28:20210034. [10.1590/1678-
9199-JVATITD-2021-0034 ][PMID]

91.Hermann J, Schurgers L, Jankowski V. Identification and
characterization of post-translational modifications:
Clinical implications. Molecular aspects of medicine.
2022 Aug 1;86:101066. [10.1016/j.mam.2022.101066
1[PMID]

92.Santibafiez-L6pez CE, Cid-Uribe JI, Zamudio FZ, Batista
CV, Ortiz E, Possani LD. Venom gland transcriptomic
and venom proteomic analyses of the scorpion
Megacormus gertschi Diaz-Najera, 1966 (Scorpiones:
Euscorpiidae: Megacorminae). Toxicon. 2017 Jul
1,;133:95-109. [10.1016/j.toxicon.2017.05.002 J[PMID]

93.Garcia-Villalvazo PE, Jiménez-Vargas JM, Lino-L6pez
GJ, Meneses EP, Bermldez-Guzméan MD, Barajas-
Saucedo CE, Delgado Enciso I, Possani LD, Valdez-
Velazquez LL. Unveiling the protein components of the
secretory-venom gland and venom of the scorpion
Centruroides  possanii ~ (Buthidae) through omic
technologies.  Toxins. 2023  Aug  9;15(8):498.
[10.3390/toxins15080498 ][PMID]

94.Nasr S, Borges A, Sahyoun C, Nasr R, Roufayel R, Legros
C, Sabatier JM, Fajloun Z. Scorpion venom as a source of
antimicrobial peptides: overview of biomolecule
separation, analysis and characterization methods.
Antibiotics. 2023 Aug 29;12(9):1380.
[10.3390/antibiotics12091380 J[PMID]

95.Salama WM, Radwan SO, Salim El. Exploring the
therapeutic potential of scorpion venom to mitigate
colorectal cancer biomarkers in rats. Journal of the
Egyptian National Cancer Institute. 2025 Aug
28;37(1):61. [10.1186/s43046-025-00311-0 ][PMID]

96.Wilson D, Daly NL. Venomics: A mini-review. High-
throughput. 2018 Jul 23;7(3):19. [10.3390/ht7030019

J[PMID]

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to Develop
New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.


https://doi.org/10.3390/toxins10090359
https://pubmed.ncbi.nlm.nih.gov/30189638/
https://doi.org/10.3390/toxins9120399
https://pubmed.ncbi.nlm.nih.gov/29231872/
https://doi.org/10.1371/journal.pone.0127883
https://pubmed.ncbi.nlm.nih.gov/26020943/
https://doi.org/10.3390/toxins11050247
https://pubmed.ncbi.nlm.nih.gov/31052267/
https://doi.org/10.1186/s12864-021-07824-7
https://doi.org/10.1186/s12864-021-07824-7
https://pubmed.ncbi.nlm.nih.gov/34238212/
https://doi.org/10.1016/j.toxicon.2014.10.022
https://pubmed.ncbi.nlm.nih.gov/25448392/
https://doi.org/10.1186/1471-2164-11-452
https://pubmed.ncbi.nlm.nih.gov/20663230/
https://doi.org/10.3390/toxins14090630
https://pubmed.ncbi.nlm.nih.gov/36136568/
https://doi.org/10.3389/fphar.2024.1464648
https://pubmed.ncbi.nlm.nih.gov/39605918/
https://doi.org/10.3390/toxins8120367
https://pubmed.ncbi.nlm.nih.gov/27941686/
https://doi.org/10.3390/toxins10090359
https://pubmed.ncbi.nlm.nih.gov/30189638/
https://doi.org/10.1016/j.jprot.2014.04.032
https://pubmed.ncbi.nlm.nih.gov/24780724/
https://doi.org/10.1016/j.toxicon.2017.12.042
https://pubmed.ncbi.nlm.nih.gov/29248469/
https://doi.org/10.1016/j.jprot.2014.04.032
https://pubmed.ncbi.nlm.nih.gov/24780724/
https://doi.org/10.1590/1678-9199-jvatitd-2021-0034
https://doi.org/10.1590/1678-9199-jvatitd-2021-0034
https://pubmed.ncbi.nlm.nih.gov/35291269/
https://doi.org/10.1016/j.mam.2022.101066
https://doi.org/10.1016/j.mam.2022.101066
https://pubmed.ncbi.nlm.nih.gov/35033366/
https://doi.org/10.1016/j.toxicon.2017.05.002
https://pubmed.ncbi.nlm.nih.gov/28478058/
https://doi.org/10.3390/toxins15080498
https://pubmed.ncbi.nlm.nih.gov/37624255/
https://doi.org/10.3390/antibiotics12091380
https://pubmed.ncbi.nlm.nih.gov/37760677/
https://doi.org/10.1186/s43046-025-00311-0
https://pubmed.ncbi.nlm.nih.gov/40875128/
https://doi.org/10.3390/ht7030019
https://doi.org/10.3390/ht7030019
https://pubmed.ncbi.nlm.nih.gov/30041430/

Jundishapur

Scientific Medical Journal

97.Tan CH. Snake venomics: fundamentals, recent updates,
and a look to the next decade. Toxins. 2022 Mar
30;14(4):247. [10.3390/toxins14040247][PMID]

98.Sanz L, Quesada-Bernat S, Chen PY, Lee CD, Chiang JR,
Calvete JJ. Translational venomics: Third-generation
antivenomics of anti-siamese Russell’s viper, Daboia
siamensis, antivenom manufactured in Taiwan CDC’s
Vaccine Center. Tropical medicine and infectious disease.
2018 Jun 15;3(2):66.
[10.3390/tropicalmed3020066][PMID]

99. Weekers DJ, Alonso LL, Verstegen AX, Slaghoom J,
Kool J. Qualitative profiling of venom toxins in the
venoms of several Bothrops species using High-
Throughput venomics and coagulation bioassaying.
Toxins. 2024 Jul 1;16(7):300.
[10.3390/toxins16070300][PMID]

Authors retain the copyright and full publishing rights.
) Published by Ahvaz Jundishapur University of Medical_Science.
8 @Ee This article is an open access article licensed under the Creative
T Commons Attribution-NonCommercial 4.0
(https://creativecommons.org/licenses/by-nc/4.0/).

Masoumeh Baradaran. Application of Proteomics and Transcriptomics Methods in Identification of Scorpion Venom Gland Components to
Develop New Drugs. Jundishapur Scientific Medical Journal. 2026; 24(6):581-596.



https://doi.org/10.3390/toxins14040247
https://pubmed.ncbi.nlm.nih.gov/35448856/
https://doi.org/10.3390/tropicalmed3020066
https://pubmed.ncbi.nlm.nih.gov/30274462/
https://doi.org/10.3390/toxins16070300
https://pubmed.ncbi.nlm.nih.gov/39057940/
https://en.ajums.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/

