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Karyotypes and Molecular Biology of Sweet Tamarind

(Tamarindus) in Petchaboon Province

Suwanida Anjirawaroj, Achariya Rangsiruji’ and Thawat Donsakul

ABSTRACT

Karyological study of 10 varieties of sweet tamarind (Tamarindus indica) in Petchaboon
province based on chromosome preparation from root tips showed that all varieties possessed
the same diploid chromosome number of 24 (x = 12). The average length of metaphase
chromosomes ranged from 1.955 to 2.970 um. The karyotypes of all 10 varieties were divided
into 3 groups as follows. Group 1, including Srichomphoo, Prakaithong, Srithongbao and
Intapalum comprised 5m + 6sm + 1st pairs with the arm number (NF) of 46 and a pair of
satellites on subtelocentric chromosomes. Group 2, including Khunti, Fagdab, Praroj, Muenjong
and Srithong possessed bm + 5sm + 2st pairs, NF = 44. For each variety of Khunti, Fagdab,
Praroj and Srithong, there was a pair of satellites on the first subtelocentric chromosomes.
Muenjong, on the other hand, consisted of a pair of satellites on the second subtelocentric
chromosomes. Group 3 contained only one distinct variety, namely Sangartit whose karyotype
comprised 11m + 1sm pairs, NF = 48 with a pair of satellites on the eighth metacentric
chromosomes. In this study, satellited chromosomes were found in all 10 sweet tamarind
varieties and were regarded as their chromosome markers. A phylogenetic tree based on
parsimony analysis of the ITS region revealed very close genetic relationships among all 10
varieties of the sweet tamarind. Nonetheless, the results of the molecular study confirmed
the distinct position of Sangartit which was well corresponded to both the morphology and

karyotype.
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ITS5 (forward primer): 5-GGA AGG AGA AGT CGT AAC AAG G-3'

ITS8 (reverse primer): 5'-CAC GCT TCT CCA GAC TAC A-3’
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lae 1lseAouvDd PCR reaction Heail

"uilszneu 1Bnas (lulasdas)
Nuclease-free water 8.75
5X Q-solution 5.0
MgCl, (256 mM) 2.0
10X buffer 2.5
dNTPs (10 mM) 0.5
Forward primer (10 UM) 2.5
Reverse primer (10 UM) 2.5
DNA template 1.0
Taq DNA polymerase (5 U/pl) 0.25

I 25.0

W N szneuved PCR reaction 1a2101911AT949 thermal cycler (MJ Research Inc.)
Tag1¥l5unsNBIRNIUA DU

Denaturing 94°C 1 Wil
Annealing 53°C 2 W 30 91
Extension 72°C 15 Wi
Final extension 72°C 1 Wi

7379 aUIUIAYAY PCR product 1nei5 gel electrophoresis 112y PCR product i
U3 qﬂﬁﬂﬂ% QIAquick PCR purification kit (QIAGEN) wehlumarduiy  lag w@regly
MU3HM Macrogen Usgimeimvia ld

M5NBUIABIAAUIL  (sequence alignment)
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87999130 outgroup species FIAMAUIL VS ITS 31 GenBank database @0 Gymnocladus
chinensis (GenBank accession number AF510034) uag Bauhinia corymbosa (GenBank acces-
sion number AF286357) Wuiialuiad Fabaceae wuifienfiviis nanzvn ifisuidssdriauiy
vofiznavnalagl¥llsuasu Clustal X [23]

MTIATISHITYSHNNNAUTAIINUALMT 519 phylogenetic tree
1$1sunsu PAUP* version 4.0b [24] Lﬁﬂ"jmi’]zﬁ pairwise distance Fau ONPHAIH
ﬁnmqﬁuﬁﬂﬁmmuzﬁznummﬁ”’q 10 Wiufuas outgroup species uaz 319 phylogenetic tree
0333 parsimony i @Ay WU IB T annmIvesiiafianm wienhaiianziame aa
(bootstrap value) Ifiou aannuiLAsveImsiadunnguiiegwluudazis (branch) wos

phylogenetic tree
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(%) Wy 9w (@) N (g)
NUFATBNY 91.25 46 6.584-11.997 4 8 st
WLIUA 84.95 44  6.745-11.096 6 6 st1
Wuglszmenes  75.55 46  6.499-11.799 6 6 st
WugHna 92.30 44  6.246-11513 5 7 st1
Wugwazlsen 70.21 44 5998-11.860 5 7 st1
il 85.55 44 6504-11.677 5 7 St2
TGN 89.69 44  6.333-10.928 5 7 st1
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WLgBUNANGN 78.41 46  6.546-11.021 6 6 st
Wugu weniing  86.87 48  5.949-11.066 6 6 m8
wngwma: st = fumlaisunin st = fumlasuvingi 1

st2 = Fumlauninghn 2 m8 = WNIBUNINGN 8
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msAnmdmuIneszaulnana

nfndELIL U3nal ITS vesuzvnmia 10 Wif wuhiianuendaus 726-727
Al dlevhanieuifesddui wiendy outgroup species Wuiianmenhiy 747 Al
U301 ITS YeeuzIavUig 10 Wugilil GC content 57.36-57.91% wagfiszosyhamaiiugnsmy
0-1.376% (nynil 3) Nndeyaszuziumaiugnasn Sudieufisnsznin eiidialundu
(ingroup) #o IawiznzYAM 10 FuFidAn wuhugeamu 7 Wug 1dud Fugwselsad
fufiiuee Fuglsemenos Wugdunmndn Wusiud fugedeun waziug “nesnlinuany
ugndamaRugnITH Wug "o wagiuginnuiissoshaneiugnssinauznavuia 7 Wugh
AdIIAL Ao 0.138% gy sorfindfiszesamaiugnssmnugravmuia 7 g adl
1.238% UasHNNANUT N 4 AT 1.376%

@151 3 Pairwise distance I ANTZHSHRNNAUGATINYBINLNINKNY 10 g uag outgroup

species
fisidnmn 1 2 3 4 5 6 7 8 9 10 1 12
1 Wugnszlsad
2 Wi 0.00000 -
3 fiugUssmened  0.00000 0.00000
4 WugBumman  0.00000 0.00000 0.00000
5 ugIuA 0.00000 0.00000 0.00000 0.00000 -
6 TugAIBUY 0.00000 0.00000 0.00000 0.00000 0.00000
7 Wug nesun 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
8 Wiug nes 0.00138 0.00138 0.00138 0.00138 0.00138 0.00138 0.00138 -
9 Wugilnany 0.00138 0.00138 0.00138 0.00138 0.00138 0.00138 0.00138 0.00275

10 ﬁuﬁ:LL w@iind  0.01238 0.01238 0.01238 0.01238 0.01238 0.01238 0.01238 0.01376 0.01100
11 G. chinensis 0.23547 0.23547 0.23547 0.23547 0.23547 0.23547 0.23547 0.23554 0.23550 0.23089
12 B. corymbosa 0.34163 0.34163 0.34163 0.34163 0.34163 0.34163 0.34163 0.34142 0.34163 0.33691 0.31260 -

1
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1 o/ d v 1 o/ d ¢ d d' % d % da o/ % do/ A
WU NSVIWHNU 8 WU Idun WU‘QWiZTii]‘u NUTHHU WUTUTEMENDT NUTDUNINAN WUTVUR

. d' ¥ a g v as . a
HaYeN phylogenetic tree nlannmaianeiaieds parsimony ¥a3uIna ITS (g’]J
o & A o I o A o/ 1 1 d‘d v o ya %
WugedsNg g neann wazing newaeglunguniany “wiuslndgafiuinn (bootstrap value
(BS) = 64%) lawiiuginaudoiu sister group ¥0INVINMNUNG 8 WUNNa1IM (BS = 99%)
itugu serfiadiianu “wiuslndBadunsnuundnmivueriosn a
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