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Screening of EST-SSRs to Develop Genetic Markers Related
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fudduinedlalnduasin ewusaneanusd 105 wasiiathaduinealalndilndeudiay
anumiaunuiulugiudays GenBank aglusunsy BLASTNWUT) as9nUBy Rice Bowman-Birk
inhibitor 2-3 (rbbi2-3) Fufluiiufifiendastumsasy uauilaimlasuanueisauasiialse 210
womside  (Wuihh uleaghedieiinsh EST-ssR filuwannuazne sumsifiueiaamneiugnssm
Tumsszyanu nnsanudnzasinealy

ABSTRACT

The ability of salt tolerance is one of characteristics of each rice variety. This study was aimed to
retrieve the Expressed sequence tag-Simple sequence repeats (EST-SSRs) from biological databases and
develop as molecular markers to indicate salt tolerance in rice improvement. From EST-SSRs derived from
GenBank, sixteen primer pairs were designed for DNA amplification in positions flanking SSRs by PCR
using twelve rice varieties DNA. Only one from sixteen primers detected the polymorphic DNA band of
Pokkali, high salt tolerance variety, comparing to the other varieties. The DNA sequencing of PCR products
from Pokkali and KDML-105 were performed and compared. The result interestingly showed that the

longer sequence of Pokkali contained one more repeat of GATC motif. After using BLASTN analysis
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against GenBank database, the sequence showed the homology to Rice Bowman-Birk inhibitor 2-3
(rbbi2-3) gene responding to stresses and pathogens in rice. This promising results presented the
possibility to develop this EST-SSR as a genetic marker of salt- tolerant in rice improvement in future

study.

M e 9 AN IANSaNULAN EST-SSRs

Key Words : Oryza sativa L., Salt tolerance, EST-SSRs

UNI

21 (Oryza sativa L.) \Juiniasugia
wani Waaslszmalng Tagluzaslasin usn
2097 w.d. 2550 Usznalnadulsznainiinns

]
v o

Yeentrufludusudl 1 vaslan Tae Yeenia u
1.94 auau daluyadn 25,729 auum uazil
wualiiuns veanduaslneiiansinisuens
Fawanngu nvenusdiluiiteuuasiitel o
wnuaziafluenanuaiuosinlng agalsiau
PN °1s’mﬁu“7iwaﬂgﬂﬁwﬂuﬂszmﬂlmﬁ
NuinsUgnTosissina 63-66 auls wasdl
nawdomay 420 landudals Feniiuande
wasrasszinag weandnelugaug fe
AEeUIN  ¥3FaLNGN 8 LeSlaY BuLdE was
il musiinandomasagi 480 Alansudals
Tosmmzagislsanadsaunuduiulssne
i vaantanmiududu 2 weslan HAuawdn
wis 700 Alandudals midumnsiuiine
Ugninwaslszmalng ulvainiisesaz 80
agflumhiu ToswmwzmansSusanidsaniia
Feasaunasasiuivgninnnhiasas 50 vasiui
Ugninmussma wdilymeuuds Guda v
wozsmagatssmuld wysal wnahiuiiau g
wralinandnmasdals vaenalssnadauta
miflafisusulssinaau  Tasawizageia
Jaymduduiudndaymmnanzasmsigninnlu
ManzTusanidennila (FIULATYFN, 25-28
NOHNON 2551)

Jamdudunulonilanlagwuini

Nuiiifududuaginnnt 200 sasituiimne
ﬂgnﬁy’wmﬁﬂan (Baret - Lennard, 2000)
Usinamaunisluduiiiinniiuiinansznude
AszuIUMSHaILarmsasytiulavasis
DENIIN WU MINONYBIAUTIU MFAIYVDIAU
mMspanaanuaziona 39 uansznuaaUsana
woasanmwuaskanaaiild iy ulvajfinonde
anadtile 1sazasduiiamainlnih  (Ece)
AN 2 dS/m WevNzianudulane 4-8 dS/
m udidlaszduamandy _afs 16 dS/m wiay
nngiau mmmaﬁlﬁ%’uwanizmuafmgmm
ANy salumsnudnzasiiziiuanuazma

v
@ ]

Wugnssuiuananlvvasiisudazaiioudaz 1o

ol 4

Wug nalnmsnau uasdaaNuANiaNNTY
FOULLAEITDIN UMDY UBIADANNLASEN
88 IN&n (osmotic stress) mmlﬂuﬁwmmq
UNada (on toxicity) wazanNli NaazesI
21415 (Bernstein, 1964) AALNMITABY UBY
yaviimilainnueisandaiunalnisudou
Famlinsweneudadoniug  wiadanw
Toald

tasasnnanaluanazeeailnanudui

anvaznuanlunissulganug

Hendasfudnesasnudaildanmsnujasen
gn‘[ezi‘[wﬁmaﬁ (PCR: Polymerase chain reaction)
Taise uma Eadin asnmsasy uaede
ANNLASEALNAR AT UL sTpanasdudas iy
Faumahdayanngiudayailuniinnldlu



24
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Expressed sequence tags (ESTs) W
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pzuun | Tumsnuda
1 U WaAMA, NY10
wazth 819
3 i nY15 wazUnusnil 1
5 nuunan FIsiU200, D NA
UaLLNE BB TUG
7 20U VONUNUID
9 2ULDNIN {aaudn, aveu
UazaMNaNNEd 105

3. NSIIUTIN wﬁ’uﬁ:ﬁ'nuazms IGNe)

4

FIUTINNFANUGTNNUIU 12 18N
1@dud wemamd, nu10, 1h :Ne19, Nls,
Unusill, HudIU200, 0 NA%, NONUNUIM,
widevanud, Uaeusd, aeeiu uavnanuzalos
Fefany wnsalunsnudueandiediuthan
Ugnaunsealddutnes 14 Su Wudadily
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1.4 M NaCl, 2.0% (w/v) CTABWaz 1.0%
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warIAAINTAANAUL 4 NANNENATY 260 nm
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Forward primer, 2.0 uM Reverse primer Loz 0.5
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Extension ﬁqmmﬁ 72°C 2 ¥ NI 35 59U
{lguﬁ 3 Final extension ﬁqmwgﬁ 72°C 4 W
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6. aMadienzimaauinaadlalng (DNA
Sequencing)

178819 PCR product lU3tas1eW
aeuinealalng (DNA Sequencing) #i a1y
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1. M3 uAugndayadluain

M3 Uy ESTs uaziufiiendasiu
AN IWITANULAN  INFIUTBYaT TuNE)
gugayaills uduldud NCBI wuih ESTs was
Fniiavue 1,274,216 ESTs WU ESTs 3704
3,036 ESTs NNs18uAens aafuanamuLas

AsAALaan EST-SSRs aaelusunsu
SSRIT TagmsuIumeaud dimer 89 decamer
WU SSRs 11 ESTs 1171 46,383 aeuiesiv
Meufizdudie  huesnuuulnswadeis
TUsunsu Primer3 Aatdanlwswasiiuiy 16 ¢
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®1319% 2 SSRs Inuluadu EST Ndatdanan
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SSR motif 5’11&’31&‘1%"1 Accession No.
T GenBank
aaggaggag 2 EX451246
ttetteca 2 EX451325
cgatcttga 2 EX451497
tga 5 EX451537
tet 6 EX451609
ccatgccac 2 EX451904
ggagcagat 2 AB178675
atgtggacg 2 EX449918
gtg 5 EX450768
gatc 4 EX450449
ac 8 EX450689
cct 5 BQ529580
gcg 5 BQ529580
ttcttcga 2 CAT766241
cac 5 AJ853645
ccatgccac 2 AJ853650
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wnwalumsldiludduedunuvraslfisen
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PauimnugEnenuza105 FlAdudunuuay
ALduazIe 203 @iy

M 1 23 456 7 8 9101112

215 bp 203 bp

MWl 2 wuuwey DNA Algan primer @i 10
WDNII DUNBUY 40% Polyacrylamide
gel
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4. wan1siAzaauinealalng (DNA
Sequencing)

= o ©° 2 = = 4 =

Jezviaeuinedlalng 2 1 A
18 Forward Wae 18 Reverse MnUuLUIguLiigu
Meuinealalngns a9 1emelUsiunsyclustal W2
LNBWIAN NN N BULAZANNUANGINYBIA AU
tredlalng wazldlusunsy BLASTN e
@573 aunameuiiadlalnanlaasenuiule

lugudaya GenBank

its (106), Expect = le-49
Tdentities = 143/136 (81%), Gaps = 5/138 (3%
Strand=Plus/Plus

RADMLF 103 AGCTAGCAGCT---

FAITMTR 157 [RTAPATATTALALAMTATACTIM AATnAY a3 AnanmnnAnnany s anams a0,
FRDMLF 132 G GAGCTCTGCTATAGCTTGAGACTATTTTACTGCARCTCGE 203

” 1E1 mAmEmRmmmaD s ey 2 e EIL]
BRKF 161 GCIC GAGCCCTACTTTAGCTTGRAGAGTATTTGACTGCARCTCGE 212

i 3 1WSsuisuaieuiinealalng 18 Forward
2949217080 N5105 (KDMLF) uaz
WaaMa (PKF)
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nnmsulsuiisuaauiinealalndly
18 Forward WUl gWugwaamaiaauan
GATC 4 7 luanizi reWugaIeenyzd 105

§ GATC g9 3 2

Align KADMLR with PEKR

Score = 152 bits (73), Exrpect = 5e-34
Identities = 179/206 (86%), Gaps = 16/206 (73%)
Strand=Plus/Plus

EDMLR 2  ATA

M 4 WSsuisuseuinedlalng 18 Reverse
2092100088105 (KDMLR) uwaz
wWoAAa (PKR)
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105 i AGTC tiga 1 %
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=~
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= 4 a v
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“ufu ESTs wazilufitfisndasiuan
1WSONUAN NgIudays (NCBI) uanhitan
aeuinedlelnduas ESTs #ila lAasnzsim
Simple Sequence Repeat (SSRs) lagldlusunsu
SSRIT TagmauIumeaud dimer 89 decamer
wazlalUsunsy Primers Tumsaanuwuulwsies
WatiinUSnasuiiueluusng EST-SSRs
aatdanlwswasiuin 16 glunsne auns
L?Jmﬂ%’awmﬂﬁuﬁqnssu
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s feddwennluin 12 1eWug
dalUsziiiuguainuaz3nudiedd  Gel
electrophoresis #azINAINITAANAUL I WUT
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HuA13i8a9) uszuile A260/A2801.8
ﬁulﬂ (Sambrook and Russel, 2001) aeals
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gel usdaumadanasluesn wun  Usng
woudiduiedifimnahwinluagauhiunialng
Wesdumnaluanaiicnaasiu 1@ud Primers,
Primer4, Primer5, Primer7, Primer8, Primer10
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A514lUsunsn BLASTN @573 8U
seuihealalndwui sduihedlalndildnse
Fuiu rbbi2-3 trypsin inhibitor Fufudulungu
Bowman-Birk inhibitor (BBI) mflusw Tusdu
serine protease inhibiror (Qu et al., 2003) L7U
WWennNUEiy WRSI5 2892913 18 (Shan et al., 2008)
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winnuasguludlung (functional genomics)
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2AVYULAZ L SNMIIINeNHinug Uszant 2550
3% MU 50131110 YDYDUNTEAMMAINYYINE
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@n 1381989

FIULATEFN, 2551, 9aani Q1 Inaihlas
AuN + uasVaNmMIMIuENl 10 JuGU
wsn/lasin  aswnliudaiiias.
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