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DNA methylation and genetic study of interspecific hybridization in Jatropha curcas L.
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ABSTRACT

Genetic relationship among Jatropha curcas
L., J. gossypifolia L., J. integerrima Jacq., J.
podagrica Hook., J. multifida L. and Ricinus communis
L. was studied using 10 AFLP primer pairs. A total of
564 DNA bands were generated and used for cluster
analysis. Using UPGMA method, R. communis was
clearly separated from Jafropha spp, as well as
separated the Jatropha spp. into two groups. The first
group comprised of J. curcas, J. integerrima and J.
podagrica, whereas the second group consisted of J.
multifida and J. gossypifolia. The interspecific
hybridization was carried out between J. curcas and
other Jatropha species. The results showed that cross
between J. curcas and J. integerrima was the most
successful. However, some hybrids were also obtained
from J. curcas x J. podagrica and J. curcas x J.
multifida. The observed ratio of female and male

flowers of hybrids from J. curcas and J. integerrima
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were 1:9.1 to 1:14.9 which fall between two parents.
Percentage of methylation in all hybrid derived from J.
curcas x J. integerrima was lower than that of the
parents. Principal component analysis of methylation
fingerprints revealed that the pattern of DNA
methylation in all hybrids from J. curcas x J.
integerrima was more similar to J. curcas than J.
integerrima. Meiotic cells of the hybrids from J. curcas
x J. integerrima, J. curcas x J. podagrica and J.
curcas x J. multifida were also studied. Majority of the
cells investigated were normal. However, some
abnormal tetrads were observed in some cells of
hybrids.
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Figure 1 Phylogenetic tree of parental plants based on 564 AFLP markers constructed by UPGMA method (JP = J.

podagrica Hook., JI = J. integerrima Jacq., JC = J. curcas L., JM = J. multifida L., JG = J. gossypifolia L., RC = R.

communis L. as outgroup).
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Table 1 Summary of interspecific crosses in this study
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Crosses No. of flowers used in No. of fruits No. of seeds No .of germinated No. of confirmed
pollination obtained obtained seeds hybrids*
JC x JI 148 36 (24.3%) 71 34 (47.9%) 8 (23.5%)
JC x JP 156 23 (14.7%) 35 29 (82.8%) 2 (6.9%)
JC xJG 62 15 (24.2%) 34 13 (38.2%) 0 (0%)
JC xJIM 63 6 (9.5%) 9 7 (77.8%) 1(14.2%)
Total 429 80 149 83 11

* No. of confirmed hybrids were the results from DNA marker analysis (not mentioned in this article)

J. Integerrima Jacq.

| J.curcas L.

J. curcas L.

J. curcas L.

I A

Figure 2 Flowers and leaves of parents and their derived F, hybrids. See color figure on the journal website.
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Henatjszudneayauazidningnie (Table 2)

Table 2 Number of female flowers, male flowers and female/male flower ratio in F, hybrids from the cross between J.

curcas L. x J. integerrima Jacq.

Plants No. of inflorescence No. of female No. of male Female/male flower
examined flowers flowers ratio
J. curcas L. 5 35 516 1:14.7
J. integerrima Jacq. 5 16 112 1.7
F. 5 5 34 480 1:14.1
F, 12 7 69 875 1:12.7
F, 13 6 38 346 1:9.1
F, 21 12 92 1006 1:10.9
F, 35 14 103 1538 1:14.9
F, 36 13 105 1260 1:12
F, 47 8 84 879 1:10.5
F,137 8 55 702 1:12.8
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Table 3 Pattern of MSAP fingerprints and percentage of DNA methylation among J. curcas L. (JC), J. integerrima

Jacq. (JI) and their F, hybrids

Pattern Jc F.5 F,12 F13 F,21 F.35 F,36 F 47 Ji
1 288 347 402 354 346 335 341 348 293
2 65 63 63 64 69 68 71 66 56
3 21 31 32 20 24 29 24 23 21
4 251 184 128 187 186 193 189 188 255
Total 625 625 625 625 625 625 625 625 625
Y%MET 53.92 44.48 35.68 43.36 44.64 46.40 45.44 44.32 53.12
JC x JI hybrids

Dim-3

-0..

Dim-1

0.25

Figure 3 Principal component analysis of J. curcas L. (JC), J. integerrima Jacq. (JI) and the derived F, hybrids

based on 625 MSAP markers

uan1nmaaaan ifiluldluiAn1ansedinuiuy
nMsAnHa89 Koroma et al. (2011) HANHINILHNMS
wWaaldaeuelu Xenopus laevis, Xenopus muelleri
s a d’l 2 a 1
uargnuanandnigestinil Ineldmaiia MSAP wudn
gnuanidediduinisiinmyniagandine 70.6% uaz
ganIua 64.5% TuaniginsAnEsTAUNIRRNILINES
Tugnuastalag Zhao et al. (2008) WUANGNHANNH
AU heterosis 44 (highly heterotic hybrid) azflns
a ] a n:l'az | -=l'n=l | . o
Wanywaantiaandignuanniaanniilu heterosis /1

(lowly heterotic  hybrid) @i uiua e R ugHa s

aginalafnun19aNTuYedaluNA 19Tl AaNnn1THAN

FEMINTRATAITNI AN A 39NDIN91AA heterosis Tu
= o = a oA qual
gnuaniiifadtnansetefineados nasiumynsaliia

wWutallunszuauniInig epigenetic  AuafaLAnT

IS =X o =
muquLL@m@@mm\iﬂuiﬂwmmmmmsma‘lmi‘,uu

(genome management) NTLUIUNITAINAIINAINN

aaa

wanaerullludeslddnusazaia (IR0, 2554) A

13
= 1 o <3

= P P o =
ﬂ’]?ﬂﬂ‘i:rﬁu'i_lwvlmﬁﬂ@ﬂ Nm“m@\?ﬂyjm’]ﬂULmNﬂmmqmﬂVj‘ﬂ

v 1

Audinisimnmeinsa dasndanaus

nsAnmuanisularaduuululadalugnuandi
§ Pl



A3l gossuilies uazmAne

nsAnsranisutvaaduunluladalugnuan Tag
WBITHNLEARAINARD ENIABNLNAETNALETAAUNTULI

IAR ATIAARLANHILTLY tetrad LR4QNNANTIHAINNTT

uaNgzdNaYaAudnTamRe ayanfuRuiuy uazay

U

° o

pfumyrnuiiiuwriu wntutedaidulng fazny tetrad
dnAnfauiawin fu lusrezdumefilanewdngnis
wsimaduuululedalaadiald  azfinisdingiunes
Tastulan wyinssndananafinle 3 nedl 1) Taslulaw
amnsnuding asaandiugi uaziinnsuanidusesiasun
AnlAatneanysnl 2) Anadingineesiastuleu uslad
a a a o s ] ¥ 1 o Il
nafasrandmdy 3) linadndiuesdasinleu vie
% a & a ¥ a J a’/’
fuanfdialdluuisuuaeslasiulauviidu
(Nasrallah et al., 2000; Singh, 2003; Nicolas et al.,

%

2005) atinglsfinnunismsnaaasunisidingiuaes
Tastulnunseinléann iesanniasluloufaunadn a
1 smsaaeunantsutaaaduuululeda InaWaisoun
AMNANEUTIBN tetrad TUGNNANUNY HANITATIAABLINY
tetrad  naualunjuazidnluutasadaasgnuay
(Figure 4) waneinlugnuaniiaruiainfoesnisutiy

waswUyluleddininlu f9a1adenaniliinisinuaned

Thai J. Genet. 2011, 4(2) : 94-105 102

gnuantiesaaileiflouiuaysn  Prabakaran  and
Sujatha (1999) WUAINNAALNAIWIKIATDS tetrad 13
QNNANIENINALYAT (J.  curcas L) fuayuns (J.
gossypifolia L) uenaniideiiseeunimunaana
RaUnalunsdinginveesiasialon lunisudesaduuy
luledanesgnuanluiauanaaia iy gnuanluans
Helianthus (Terzic et al., 2006) gNuANTLNING Oryza
sativa Wag O. nivara (Niroula et al., 2009) gnuau
$YUI19 Manihot esculenta Crantz Waz M. neusana
Massar (Nassar et al, 1995) QnuaNszning Silene
latifolia Wae S. viscose (Markova et al., 2006) ANl

anysollunnea3ugadauAuiIaIgnNHaN F, 814l

'
ad a

mmmmmnmwmmﬂnmwmm*’nﬂmwdﬁqmum\iLsn@@

wunluleda tnelugnuandnaliadnnuanuauisaid

9

Famiias asi19lsfmd Terzic et al.(2006) LELBINAIH
) Qdﬂl 1 & = ‘AJ |
Antnanwulunisudeaaduuylnleda daiuanmnaes
A ladanysnlwa Tl lidnataanssrianuldinues
4 dema o v .
15y waznisnenRTIadawauiien fanaldinaadas

AUNATRINTUANT N TR

~
e .
w
Fﬂ%‘" ﬁi

L r.

Figure 4 Meiotic study of interspecific hybridization. Abnormal tetrads were observed in meiotic cells of F,

hybrids of J. curcas L. x J. integerrima Jacq. (F, 35 & F, 36), J. curcas L. x J. multifida L. (F, 192) and J. curcas

L. x J. podagrica Hook. (F, 253) as indicated by black arrow. See color figure on the journal website.
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