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Proteomic Techniques for Analysis of Toxin Biosynthetic Pathways in

Jatropha curcas
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ABSTRACT

Phorbol esters (PEs) are main toxins
found in several parts of Jatropha curcas. The
amount of PEs in Jatropha curcas differ by
species depending on the climate and soil in
each area. PEs are known to promote tumor
growth and are poisonous to humans and
animals. Several utilizations of Jatropha oil and
Jatropha kernel meal obtained after oil
extraction are therefore restricted. In this work,
protein expression in Jatropha curcas fruits was
studied to understand PEs biosynthetic
pathway and its related pathway. Proteomics is
a technique used to analyse changes in
quantity and quality of protein expression with
high efficiency and accuracy. The use of
proteomics approach to study changes of PEs
biosynthetic proteins in fruits would be highly
beneficial in Jatropha curcas breeding to

reduce PEs in the future.

adan: ayd; Wesnaaemnas; lisdlafing
Keywords: Jatropha curcas; phorbol esters;

proteomics
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Figure 3 Some responses induced by phorbol esters (Goel et al., 2007)
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Table 1 Internet sites used for proteomic analysis (Newton et al., 2004)

Internet site

Useful utilities

Site address

http://prospector.ucsf.edu

L/prowl.html
http://us.expasy.org

http://www.mann.embl-
heidelberg.de/GroupPages

http://www.matrixscience.com

http://wolf.bms.umist.ac.uk/

mapper/

Protein Search databases with PMF and MS/MS data.

prospector theoretical data for a known peptide sequence

PROWL Search databases with PMF and MS/MS data.
Provide theoretical data and useful protocols

ExPASy PMF database searches, theoretical tools and
links to many other sites

PeptideSearch Search PMF data or a sequence tag

Mascot Search databases with PMF and MS/MS data
and sequence tags

PepMAPPER Search databases with PMF data

MOWSE Search databases with PMF data

PredictProtein
server

BLAST

protein amino acid sequence

Search sequence tags

Gives theoretical fragments and data on a

http://srs.hgmp.mrc.ac.uk/cgi-

bin/mowse

rotein/
http://www.ncbi.nlm.nih.gov/

BLAST/

dagtuinafialus@lefindgninunldedig
WATHAIUAIUNITLNHATERTANTUANE LA 1%
MINBATaINTHIaRaaIna1N lTdnEn
o A 1 a o 6 1 a

AUNTA Iﬂnwamqﬂﬁ:aaﬂLLmﬂmwnu"Lﬂ F
sluay;ﬁ'm“ﬁﬁﬂmumﬁﬁ'waa Yang et al.

té YV o = v = a

(2009) G9lavinAasralsinaialysdle
A € A A Ade o ¢
INFNIBTUNUNITUEAIDNY DI MU TAUNFUN BT
AuMItUasnuUasues i uaInas19nNaasan
LLamﬁdmsaanmaamﬁ@ayjm Taswuingd 50
Tds@u Agunusnuifaneg Afierdasnung
wWasuudasvasladn 1w Lwdreandiagu (B-

oxidation), 'ngﬁ'ﬂivlﬂa 2anTLaa (glyoxylate

a

cycle), Inalalada (glycolysis), 3gansniadain

(citric  acid  cycle), nQIﬂﬁIa%ﬁ%a
( Gluconeogenesis) LAzt WHlagWa gL N @
(pentose phosphate)
wananinanalysalodnagsle
iunlFesurenalnuazrinfsivdsnaasasn
299l UTAUNFNNUWTNUNMIRIILRZNITREFAUNIA
luiuannarod9sz s nawwINITY aamﬁ@ayj’@‘h
A Ao Ao A o
Fuam I u N INanIsuaadaan ilsaunnls
PIANURFNNWT B UNLALIT0INUNITFILATIEZR
v A oA a A Ao o o
NI N GINUINTlUIAn 22 TRANIFNANRTNY

MIFILATIZANTA LAY (Table 2) LATINNNT

http://prowl.rockefeller.edu/PROW

http://www.ebi.ac.uk/~rost/predictp


http://prospector.ucsf.edu/
http://prowl.rockefeller.edu/PROWL/prowl.html
http://prowl.rockefeller.edu/PROWL/prowl.html
http://us.expasy.org/
http://www.matrixscience.com/
http://wolf.bms.umist.ac.uk/
http://www.ncbi.nlm.nih.gov/
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acetyl CoA carboxylase (ACCase), phosphoenol
pyruvate carboxylase (PEPC),
mercaptopyruvate sulfertransferase (MST) Lae
coenzyme A ligase (4CL)) @28
PCR

LRAIDDNVDING 4 H%h bALGRA0L1I FAAARDI
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inadla realtime wWuitwunaliunis
ﬁ'um”ayjaﬂ%mmﬂmvl,mu”uﬁmzﬁvlﬁammi
ATz he281A3ad GC (Gas Chromatography)
WRZANITLERONA INMTURAIaaNTBIHURAhG
saumMINaaduIIuAaayAITazd9 909
WAIUWINITLUA® (Booranasrisak et al., 2013)
imanaldsdlagndarvisniiuala
a 6 A =3 a
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am geranylgeranyl diphosphate synthase) lag
a 2 6 d‘ = dl 1
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diphosphate synthase (GGPPS, EC: 2.5.1.29)
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&al

Faduewlsiisanluiifidianafinasi
waadlasd geranyl diphosphate (GPP) Wuans
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Table 2 Proteins related to fatty acid biosynthesis that are likely to have altered expression profiles

during J. curcas kernel development (Booranasrisak et al., 2013)

Accession

number

Name of identified protein

Organism

Peptide sequence

0i|162949342

gi[11181943
qi572606
0i[11869927
0i[116060125
0i[237682390
0i[108706991

0i|56606540
gi[15231611
0i[25992001
gi[116061081
0i[224579301
gi[2145479
0i[54291440
gi[116000579
gi[116055441
gi[21553535
0i[38228683
gi[255080050
gi[27545461
gi[255547946
gi[2586125

4-Coumarate:coenzyme A ligase 1

Acetyl CoA carboxylase pRS1
Acetyl-CoA carboxylase
Acetyl-CoA carboxylase 1
Animal-type fatty acid synthase
Branched-chain aminotransferase 4
Branched-chain-amino-acid
aminotransferase 5
Dormancy-associated protein
Glycosyl hydrolase family 38 protein
Lecithine cholesterol acyltransferase
Lipase

Mercaptopyruvate sulfurtransferase
Phosphoenolpyruvate carboxylase
Pr1-like protein

Mitochondrial carrier protein

Short chain alcohol dehydrogenase
Ras-GTPase-activating protein
Receptor-like protein kinase

Serine acetyl transferase

S-related kinase 10.1A

Steroid dehydrogenase

B-Keto acyl reductase

Physcomitrella patens subsp. KKSLQSEVRG
californica

Brassica napus RKLLIVANDVTFKA
Brassica napus RKIIIVANDVTFKA
Arabidopsis thaliana RKLLVIANDVTFKA
Ostreococcus tauri RTSGCEKG
Brassica rapa KKWIPPPGRG
Oryza sativa KAQMDAKSRG
Codonopsis lanceolata KVVTGEGSGGKF
Arabidopsis thaliana KRGEAVDAEKL
Medicago truncatula KLTFETAFKL
Ostreococcus tauri RVDAVTFGQPRV
Solanum lycopersicum KLVASVTCRM
Vanilla aphylla RKSAAELVKL
Oryza sativa RSGAVDGVGGNTAKR
Ostreococcus tauri KEAGVDLKSCRR
Ostreococcus tauri RAVVDRT
Arabidopsis thaliana RGGGSS

Fagus sylvatica KGLNAKI
Micromonas sp. RCC29 RDHSLVKK
Arabidopsis lyrata KQLWYTPKD
Ricinus communis KKSQLQASQG
Arabidopsis thaliana KDVSDSIRS
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= a 14 6 [ 4 .
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al., 2010)
q@ﬂ"ﬂmmsﬁnmé’nwmmamﬁﬂﬁmm
£ casbene synthase (cs) anldainluaye
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