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Abstract

The project Analysing the protein structure of Chironex fleckeri venom using bioinformatics databases
for the future anti-venom design aimed to systematically investigate the venom protein structures of Chironex
fleckeri and other jellyfish species, including their biological functions and mechanisms of action at the
molecular level. In addition, the study sought to identify and screen natural as well as synthetic compounds
with potential inhibitory effects against box jellyfish venom through molecular docking simulations, and to
evaluate their binding efficiency to venom proteins based on binding affinity values. This project integrated
knowledge of molecular biology with bioinformatics technologies and web application development. Venom
protein data of Chironex fleckeri were collected from UniProt, while candidate inhibitor compounds were
obtained from PubChem. The datasets were subsequently analyzed, and protein-ligand interactions were
simulated using molecular docking techniques. Three-dimensional molecular structures and analytical results
were then visualized in tabular and graphical formats through a web application developed using React. The
results demonstrated that several natural and synthetic compounds exhibited strong binding potential
toward box jellyfish venom proteins. Among the tested compounds, Silymarin consistently showed the
highest binding affinity across all target proteins. Furthermore, the venom proteins CFTX-1 and CFTX-2
appeared to be more susceptible to inhibition than CFTX-A and CFTX-B. This study contributes to the field
of molecular toxicology by providing a cost-effective and time-efficient alternative to conventional laboratory
experimentation. Moreover, it establishes an important preliminary framework for future research and

development of effective antivenoms against jellyfish envenomation.

Keywords: Chironex Fleckeri / Toxin proteins / Bioinformatics / Molecular Docking / Binding affinity
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2. Inguszasd
1. efnwlassairslsfufiveeausengngundsuazuianenguamesiugeng o samfmiinaznalnnisesn
gvidvesiinluszdulianaegnafiuszuy (2] [4]
2. \fledumuazdndenansnnsssuminuiensdaameiiddnenmlumstiudsivreaumsnensundedingld
nsnaesssiulaana (Molecular Docking) [6] [7] [8]

3. WeUszliuyszansnmnisiuiuseninsasenulusauiiuainal Binding Affinity [6]
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3. nsdnnsesanshulassnuifinsunienzanuannalunsuiulusiudmnelussdulnanaviidu Tne
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4. FaMsAnY
4.1 FusIudayalusiuibuuanenguy
1. Whduledigiudeya UniProt (www.uniprot.ore)
2. AumIAII ellyfish toxin' 38 "box jellyfish"
3. enlUsAufiviiaule 1wy CFTX-1, CFTX-2 3nnuanengunas
a. Vufindeyafiddy laud swalusdu , Felusiu , aesiugunenzngy , drdunsneziilu wazniii

YDIN [4]

4.2 syusiudayaansenidnenin
1. Lﬁ?LﬁUlﬁﬁiﬂu%’amﬂa PubChem (pubchem.ncbi.nlm.nih.gov)

¥

2. AUMENSNRNSAnIE@nsadudsiele Wy Silymarin, Quercetin
3.

'
o v = [

wiindeyaidnAey laun sWaens (CID), Teans , ansluana , Wmtdnluana uazlaseasie SMILES [5]

4.3 a¥grudeyalulusunsy
1. afuluddwiuiudeyalsiuwasansen
2. deyafisiusundaivegaduszuu [3] [4]

3. dauUsmnavyauaeiugiiane nIuLAzUTELANENTEN

4.4 a¥edrundnsnalassadne 3 4a

1. MHia3esile 30moljs uandlassaidluananuy 3 A
Feuseiu PubChem waz NCI Cactus Wiofalaseadns 3 dfvesansen (SDF format) [4]
Feustau AlphaFold AP wiefslaseadns 3 Afvestusiiu (PDB format) [5]

lLeime Molecular Surface (ﬁuﬁﬂmaqa) LuyU PyMOL-style

AR SR LA

LLamqﬂma%ma (Annotations) WAL Binding Pocket, Drug Molecule tag H-bonds

4.5 a5196d79udNaIN15URUYaLULANS
1. @¥19gnsA1wInAT Binding Affinity Iaeiansanain : [6]
- dminlanavesanse
- ANUMINZANYR ISy

- anunnulaseranausAukazansen
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2. AAUANUNNISAREY : [6]
- few : @1 -9.0 kcal/mol
- §:-9.0 949 -7.0 kcal/mol

- Uunag : -7.0 89 -5.0 kcal/mol

4.6 PNLUULATEIMTLIU
9 1: wEusn ( Home )

- uandeyanINTINYeIlATINIg

wansdullsAuLarasentugudeys
- lanIWaansiAU (Featured Result) wiaum Binding Affinity
- 4l Micro-interactions wag Animations @38 Framer Motion
Wil 2: Tsfudie ( Proteins )
- wanssremslusiufiwianunuuy Card-based
- ffnsesnuaneiuduasiiniiv
- uanslassade 3 RveslusAuan AlphaFold API [5]
- uansaRunsnezdlunuurene/gole
WO 3: ansen ( Drugs )
- ARSI ATYAS S
- QRsAumLaAINTaIMINUTELAT
- uanslasease 3 dRvesansann PubChem/NCI Cactus [4]
Wil 4: Sraeennsmeans ( Simulation )
- IldenTusiuuasansifosmannadey (Bonviavuald)
- USumsiwas Exhaustiveness, Num Modes, Random Seed
- @n4 Progress Bar 5$1119971894
- UARIKAANS Top 5 Wuindsdasauasa (6]
Wil 5: nadws (Results )

- AT NHARNSIVUANT DU TEAURAMA TN

wamansan Bar Chart, Scatter Plot 28 Recharts

a9 Heatmap LUSguifisunaans

- nsewleyamulusiuuazEAuAMAIN
wihdl 6: dsoandeya ( Export )

- Yuanilvaalnd Csv

- adRasUnadnsnoudsen
il 7: $1a89n153URY (Docking Visualization)

- \Renglusiu-ansguwuy Card-based
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- uanslassase 3 ALV Surface Rendering (PyMOL-style)
- &MY Binding Pocket GO Drug Molecule (@We), Protein Surface (@w)
- gnAsedune (Annotations) Fsuviadny

- uansA1 Binding Affinity, H-bonds, Hydrophobic Contacts [6]

4.7 neagaunazuIuuge

1. vegeuNsYIUYemnvmeg Playwright End-to-End Tests
ATIVADUANUYNABIVDIVBYE
npgouNTasening
7157980V Accessibility (WCAG 2.1) #28 RAMS Design Review
wiladefinnaraiiny (TypeScript type-checking)

USuugmmihmiviasnuuazldanude

Ny R LD

Lﬁu Micro-interactions, Kawaii Jellyfish Mascot, wag Ocean Bubbles Effect

4.8 NM3A5IFEIUAINL LT RO VBIHATNS

dieiuanuindefievesmanisdnu in‘]’mﬁﬂé’m%wLﬁEmmamiﬁi’ﬂaaqﬁuﬁaaﬂammmﬁaﬁﬁm%ﬂ Fawui
arswaneaiaiilian Binding Affinity slulaseaud Lﬂaﬁswmmqw%‘mﬁumwé”mmsﬁmﬁw FIUNITONLEY UID
Hostuaudemevensadunon Smheatuayuuuilfimessadnsiild uonvniidlimnsasouauaungausa

YRIAMENUMTTULAE UL VUM SIRUJduTussevninslaanasiuede [7] [8]
N duRRUNIALTL

FBM5NAasd ‘
|

swswdoyalusiuiivain sUsWdoYaa1sIN isvulasvaswivsiunazas
UniProt PubChem ( PDP / SDF / SMILES )

. Snagumsduiuvavimana Jasieilasvaivlusiiuey
A1 < -9.0 kcal/mol - ) rax
( Molecular Docking ) AlphaFold / 3D Visualization
Aadanas ImUudnumuiiu
Anunuge nane/sh
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5. naMsAnYILazafUTIEHa

msUszfiulszaninmnissuresansendullsiudmunglden Binding Affinity 1unest Tneaiidiaanuduau
wnuansiamsduifinnuaioswasiidnenings fadlarsfifien Binding Affinity < -9.0 kcal/mol dnaglusziufiBen
wazmsthluAnyise dauansening 9.0 f1 -7.0 keal/mol Fnoglusedudl s muasmsiansaniisiu vaziim
5839 -7.0 14 -5.0 kealV/mol dnegluszfuuiunans wagariuinnia -5.0 kcal/mol dasglusziusndslauugily
NAUIAD
5.1 m5197l 1 nMsnagaun1siuvastutanafulusiuiiy CFTX-1 (Box Jellyfish Toxin 1)

NHANTNAADUNTIVTBstUANaasAulUTAUNY CFTX-1 WU sl Binding Affinity Wurauuas
fieidnin - 10 kcal/mol wansfisnuanansalunsdusulusiufisldfaumdnngquives Molecular docking T
Silymarin Iﬁmmﬁuﬁﬁqm 5098970 Glycyrrhizin, Marimastat, EDTA wa Batimastat amudsfu nadenandinans
faunddnenmlunsdudansinnuredusiufi SwaenadoatutoyaiimeunivarauufgiuiefunuaiRsuiy
YosEnInNsTInd Tufsenstudneulnivazansiianlave eeslsinu namsmeaendunissaesneneuinnes
Feonaldsuranszmuandediiavesuuusiaes maReemnadives wasanunlsUTnaInnaest Kadunadlls

avslidudeyalowudmiunsfinwisevenlusuian

as1eil 1 mavageunsiuvedlutanafulusiufiv CFTX-1 (Box Jellyfish Toxin 1)

duAuy #1581 Tushune Binding Affinity(kcal/mol) s¥AU
1 Silymarin CFTX-1 -10.97 Mo
2 Glycyrrhizin CfTX-1 - 10.81 fdew
3 Marimastat CFTX-1 - 10.62 e
4 EDTA CFTX-1 -10.14 dew
5 Batimastat CFTX-1 -10.08 fdew

5.2 m319#l 2 nManageunsiuvasTuanafulusiuiy CFTX-2 (Box Jellyfish Toxin 2)
NRANITNAFBUNITIUVRlIanaasAulusiuiy CFTX-2 wuinanshaualidn Binding Affinity Wudnau

wansfienuansatunsTuiulusAuivlaanundnvgufves Molecular docking lag Silymarin Iﬁmmﬁuﬁﬁqﬂ

T99R9UIAB Batimastat, Quercetin, Myricetin Uag Curcumin m1uaRy uIa15u19viinaeian Binding Affinity g4

o 1 a

N1 -10 kcal/mol iéntie widseglutiiidninfimsduluseivifsfdeunadnanagenndesiuioyainewnsiieaiu

gUEAIUNY A1UNTENIEU LazgnIAIueYYadaTEY0IaINAUNa1 LIUEALALA1TIINTTTUYIR a819b5AnY Han1s
NPaeIduN159189998ABNNLADS T9919LASUNANTENUINNTDINTAVDILUUIIADI NISHIAINITITNDS LazAINY
wUsUsIuInNIiaed aulunaiiladnasléidudeyadoiuiiedndonarsiiidnenmdmiunisdn wiresenly
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M3afl 2 Manadeunsduveslinanafulusfuiiy CFTX-2 (Box Jellyfish Toxin 2)

dunu a8 TUsAuie Binding Affinity (kcal/mol) sEAU
1 Silymarin CFTX-2 105 Mdou
2 Batimastat CFTX-2 -10.11 Mdeu
3 Quercetin CFTX-2 -9.93 Fdew
4 Myricetin CfTX-2 -9.72 Moy
5 Curcumin CFTX-2 -9.16 e

5.3 m319il 3 Manaaeunsduvedluanafulusiudiv CFTX-A (Box Jellyfish Toxin A)
NHANTNAABUNITIVTRlLanaasAulUSAURNY CATX-A wuinansamualivan Binding Affinity tudnau
wansianuamsalunsduiulsiuivldaumdnnguives Molecular docking Tag Silymarin Tennnsdufifian
3098911A® Batimastat ?jqagiuisﬁuﬁlﬁau waugdi Curcumin, Doxycycline uag Glycyrrhizin lifannisdulusysudus
fninaesansusn asinanazeuliiuihasuiaseiiadvseansanlunsiuiulusiufivuandeiy Suddeanain
Anuuana1svesiassadsluian auagsuvsnaiaUiduius fulsiu sl nanisnaaendunissiaosdae
Aeufmes dvonaldsunansenuandesiiaveuusiass msnaimsfiees wazauuUsUTINeINNNSSIa8EI

sauraiilidemsldduteyadewiuiiedndonarsifidnanwdmsumsinmsesenluewan

Ms1efl 3 Msneaeunisdurediananatulusiufiy CATX-A (Box Jellyfish Toxin A)

JURU #1581 WshAuRe Binding Affinity (kcal/mol) STAU
1 Silyrnarin CFTX-A -10.86 e
2 Batimastat CFTX-A -9.44 e
3 Curcumin CFTX-A -8.97 7
4 Doxycycline CfTX-A -83 7
5 Glycyrrhizin CfTX-A -8.27 A

5.4 m51971 4 nMsvagaun1siuveslutanafulusiuiiy CFTX-B (Box Jellyfish Toxin B)
nuamnaaeunsiuredinanaasiulsiuiy CITX-8 nudranstanunliien Binding Affinity iuAau
wamsdsmnuanansalunsduiulusauiuldnumdnnguiives Molecular docking Tag Sitymarin Tamsdufiaauas
agﬂuszé’ualﬁam Ypuzdi Batimastat, Curcurnin, Tricetin way Myricetin la1n1sdulusedud wadsnaruandlimfiuii
ansusazviaddnonmlumsduiulusiufivunnsisiu Georainaneuunnisvesassainsluanauasdumians
AnufduiusAuTushu vl manismaasadunmssaestisaeufiunes enldsunansznunndesifavesuuiians
nMamsATiiee uagAnuLlTUTIuaINNTSIeeEn ddunaildnslifudoyadowuiednidonasiddnenin

dusunisAnwsissanluaunAn
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M51afl 4 mMsnedeunsduveslnanatulusiuiy CFTX-B (Box Jellyfish Toxin B)

dunu a8 TUsAuie Binding Affinity (kcal/mol) sEAU
1 Silymarin CFTX-B -9.63 Mdou
2 Batimastat CfTX-B -8.81 A
3 Curcumin CfTX-B -8.23 7
il Tricetin CfTX-B -8.17 A
5 Myricetin CfTX-B -8.16 2

INHaNIsANEIMUMATanevinausaduiulUsiuiyrasenengunaatlan nsaniz Silymarin @4lian
Binding Affinity siignagvaiauelulsiuvanesiln uansdadnaninlunsiduansduwuudmsunmsianneduiy

lupwiAn 599a38AD Batimastat, Glycyrrhizin, Quercetin kg Curcumin @3dulvinasglussAuatafidey [6](7](8]

N a

Weninsunganalnsgdvlaana awnsaesuglddansiliainisduadndlassasiomaaiinusenoudienyilaidu

o o '

ddiey 1wu wylensenda waisueilla Wiemiianunsaliwassudidnasouls Faaeliiniuselelasiauiunsnesiiluly

o

UIHUALLUeNgNSUeIlUsA Uy uananlidienainlssdamiiaanuy Hydrophobic Interaction Wwag Van der

Waals Force @eilgudisiiuanuaiesvanisduseninlianaansiulusiudmiuneg dawalvien Binding Affinity df1

' o

AnaunnUu [6] WsAunwlungu CFTX i CFTX-1 wag CFTX-2 §51891131810150v1 a8 09 waduag sUNIauna

o w

yoslovsumelugad lnsanzuaadouuaslnwadey Faduainndifyvesoinstinguuwss nduilemlaiinund

q o

[

waznmzdenaniiy mnanslaausadiduivuinaddyvedusfiudnanld estisanmsingnguuuonugad
4 o Y ° a - = = = 1Y A dAa ' i s
wiadugaimahnuvesiislalueuan [1)[2] WellTeuisunanisAinwiunuidentey nuiasngunaliuess 1

Quercetin, Myricetin Uag Silymarin ingis1enuindignsitueyyadase aansoniau uagdrelesiunnudemeves

=< 1

wanINaNTiY Toyaninandenndesiunanisdtaedulassnuinnuinasmarifivuilduduiulsiunulad Jee

atuayuauudeiovewmadnsily [718] sgslsiniu nsfnwdilunisdiassieasufiomes Jelidediiniu

WUUTIa09 W1310n05vlUTNTY UasanINIINAauTILANA199IN319N1 8939 Aadunadnsiladensléiludoya

v

Waswulunisdndenasiddnanin uazaisiinisfinyirsyeanluiealfufinis 1y nsvedeuiuwadinizides n1s

nagaududsiyluseauTduedl vsen1snnasdudnineass Wistudulseansnniazanuiasnsiuseld [6]

6. a3UNaN1SANEN

NNaNITTIERINTTURiuesluana nudasuseneunalerliananiauaunsatunsFuiulusiuien

a o

WHINENIUNEDY LauA CFTX-1, CFTX-2, CFTX-A way CFTX-B laluszduafeiiBen lnatanizans Silymarin Gelvian
Binding Affinity sifignegnssiaiiiaslunatalusiiu wandbiiudadneningdunisiduasfunuudmsunmsiammnending
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