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Evaluation of genetic variation of Neolissochilus stracheyi wild populations
in the Nan River watershed using microsatellite DNA markers
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Abstract

This study evaluated the genetic diversity-of two natural populations of Neolissochilus
stracheyi in Nan River watershed, Amphoe Bokluea (BK) and Amphoe Mae Jarim (MJ). We analyzed
microsatellite markers originally developed for Tor tambroides (Nguten et al.,, 2009). Three out of
five microsatellite loci analyzed were polymorphic . Genetic variation within BK and MJ populations
were not different. The number of allele per locus and allelic richness averaged over three loci was
2.33 and 2.67 for BK'and MJ respectively. Observed heterozygosity value was 0.50 and 0.56 and the
average expected heterozygosity was 0.41 and 0.53 for BK and MJ respectively. In addition, the two
populations were genetically distinct (P<0.05) and geographic isolation of two locations may explain

this genetic pattern.
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1. uni

Uamaisiiu 138 Soro brook carp (Neolissochilus stracheyi (Day, 1871) Uaguulasunisdaasy
Tifinmanedssuuiuiiguesiminuiu esniinnumnzanivanwnivseme Tnsmamgiugly
U230udsv1n09AAI LA URUEN T TNV B LR UTUAIAINUNAISTTUYIR Y ITLUaIU50I9WNUATT
wneiugldednedduld Kfuteyaiugnssuvesunasiuglusssued Jdanuddnlunisusznaunis
firsuiiiensadsUszmnsieiulunaineides eliannsolivsslosianundsiugnasuedisgegn
Tnglivhaounasitugnssudifiasieniseysny (Hedrick, 2000)

nsfnwifsd ngusrasdifievssiiunramainuanenisitugnssuvosdsesnsUaiwansiiuly
sysumRluutiiin. nedommnemeiugnssululasuenmalaiiidue (microsatellite DNA) Fady
vnnuumeRisueiivssnaufenadesiivesdduiindlelndddaadus (simple sequence repeats,
SsRs)  uasmanesiugnssufifinnumannuansvesdsadiags mnzausenisliifasets uasinniunis
L1J§&’JuLLiJaawNﬁuqﬂﬁmawixsmﬂsmﬂiiqwaﬁﬂLLaleismﬂﬂuﬁﬁmwﬁ \odosfunisidenves
Wugnssuienatinainnisianisvie wiusiligniesmienisnaudonda nisnuiadoyasziuaiy
vannuanensiugns Tz dulsslovidensdnnise wius msafralszanslsamiziln densduaiu
naimeiRsamasiiusely
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WushegeanUatnateiulusssuund 2 wnds fe 8.Ustndeo (BK) way o.uuasy (MJ) unaday 48
#ogne TnesusmidefoniumannnUssana 05 lwufwas waniusneidedoluueanssed 95%
2.2. MmyaTeiluiesuung

Anneifegisamaniiuiievnauainaismaiugnssy TnsFuanatafiduieaindaedis
ASUlAETS Salt extraction FAUAITINTEVY Aljanabi and Martinez (1997) JaUSunaumiduieniawaiia
ianlnsluiTarueznlsana 1% luAnwarmainuatemaiusnssulaonisifisyuafiduewuy
Indwelad (Polymerase Chain Reaction, PCR) a1nlulasuaymnalas 31uau 5 duwmis lewa Tt2.001,
Tt1.C10, TtLE11, TtLAOG waw Tt1.B01 dudulwiwesifautuielidnmanunarnaiemaiugnss
Tulanieu (Tor tambroides) (Nguten et al., 2009) LaguanUUIARLOULBMENATABLANIATINGTaN1U 6%
Denaturing Polyacrylamide Gel Fensesdianlasinadauuas (SCIE-PLAS SEQ3341, United Kingdom)
wazdaufduefiuenuunuwdemaia Siver Staining (Promega, USA) wazinuinavessada (Base Parr, bp)
VuLHULIaTlAazsumslnefisus Ui umlsinusave sd1duLUave PGEM-3Zf (+) Vector (Promega,
USA) Tufindlulnduesiegislainaisiiy
2.3 M3nTeideya

23.1 Uszfiuanuvannvanemeiugnssuneluuszuans lnsdwinmivesada Suoudada
sofumis Anenwmelslalndd lnelusunsy GenAlEx version 6.1 (Peakall and Smouse, 2006) F1uIal
A1 Allelic Richness taglaluswnsu FSTAT version 2.9.3 (Goudet, 2001) ‘maa‘umilﬁEmwumﬂamam%ﬁ
- 11050 Tnen1sUszifiua exact p-value #1878 markov chain #1438U99 Guo and Thompson (1992)
Tulusunsu GENEPOP version 4 (Rousset, 2008) wagU5uszauauinvzdu (p-value) dmsunislddeya
ps1EREvansnsa (multiple tests) A8735 Bonferroni correction (Rice, 1989) MA&DUAIMNAIIUBIAT A,
Ar Ho uagHe nglunguves BK wag MJ lagld ttest Tulusunsu SPSS version 14
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2.3.2 UsziiuAUaINnaIenIenugnsslsendnelseyIns tnednseiseaunnuiususiung
ﬁuqﬂiiu (Analysis of Molecular variance, AMOVA) Iaglusunsa ARLEQUIN version 3.11 (Excoffier et
al., 2006)

3. Namswﬂaa\‘maﬁmmiwa
3.1 Cross-species amplification vaslulasuanunalanludainadsiiu
msanwinulalasusnnalavimduefitiruananinludaimaisiiu 109y 3 990 5 dundai
AAU Imﬂwumﬂwa’magﬂﬁﬁmuﬂd Tt2.001, Tt1.E11 waw Tt1.C10 (151971 1)
Aumanvanesugnssuiwuluawansiiuiianusiumis fsssufideutrsiindaiaiieu Tor
tambroides (vlinfiliwanaiomung) uazUanana Tor Snvanewiln (Nguten et al., 2009) Ingluvanans
i wudnusadareduviaviniy 2 i 4 Sada luvzAivanana Tor wuaudaiarosumisiou 2
18 Meineneilnswesiiaunnnuaivianis Tuvavisedn viessara duuldufisnuanin
wannvanevesiuiitosas wioanaldnuanmannvanevesiiuas agnslsinTussiuaunaINANINYEINTS
THA3osianeduein ?TuagJJ'ﬁ’ummLmﬂsmmﬁifsummamaaﬂmﬁ%aawﬁﬂ (Primmer et al., 1996)

M990 1 IUIUTRARRALIUITINUINLATOIMNIE 5 dunis inululaiwasturisuduuavindu
Asnea1ulu Neuten et al. (2009)

inUan N. stracheyi T. tambroides T. douronensis T. khudree T. putitora T. tor
(M3fnwil) (wiafldwWmua3osmue)

QIR N A N A N A N A N AN A
Tt2.001 85 3 50 9 36 13 19 7 4 3 5 6
Ttl.E11 96 a 48 7 35 18 0 - 0 - 0 -
Tt1.C10 96 2 50 2 36 9 18 7 4 5 5 6
Tt1.A06 43 1 50 3 36 3 19 1 0 - 3 2
Tt1.B01 48 1 50 1 36 14 19 4 2 1 5 8
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3.2 AMUNAINTATENINUSNTIUNETUUSEYINS

Ussimaamansfiulusssuming 2 Ussrns Ssefuarumannuanemetugnssunigluusssns
filsiunnsnaiu (P>0.05) Tag BK way M) fd1urusadaiadsdedunuas Allelic Richness ity 2.33
wa 2.67 (@Avft 3 sumisiiienamananw) dusnwelslelndiainnisdann (Hy) Wy 0.50 uag 0.56
wa Anemimelslelndiainnisaavine (H) whiu 0.41 uae 0.53 Meldndruvesilulndiynsumsiing
Tuisanengy liidsauuanadimantaneldaunassa-laidsn

seduAnumanuansfinulungulainansiiuis 2 uas ferlndiAsuafiwululan wadundine
7 Usensnnessumi inswnusadasiosuiaiiy 2.29 - 3.29 Ausamelslelndidunadduadeey
58314 0.39-0.40 wazAnanmelslelndiianvneiiauadenndumisegszning 039-0.41 (@lslasugvina
Tavi 7 fusmde) (Chauhan et al, 2007) Tuwauzdivan Elopichthys bambusa 1wau 5 Uszannsluugth
Yangtze Ussedu fdnnudadandeemuniarinty 4.80 wardidnenmelslelndidunnogsening 0.15-
1.00 ([lalasuwawmalayt 9 fums) (Abbas et al, 2010) agalsfin FEAUAIIUNAINNAIENNNUTNTTH
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Tulamansiiuainnisinil fereutheidiodutuafinuluarsinduluuimudinin iwu vammy
324 (Yasuhikotakia nigrolineata) Uhaumaitdn a1 inudiedesuiusadasesumiariniu 28 sada
LLawhLammaiil%lﬂ%?lyﬁqLﬂmﬁﬁhgiwdw 0.11-0.97 (@lulasuwawmalay 5 M) (9AUgU wazadish,
2553) ﬁaszéﬁ’mawLwaiilsuiﬂ%ﬁﬁﬁmf"iauﬂﬁwgﬂumaﬁﬂmeia Tuvan E. bambusa (Abbas et al., 2010) wag
Y. nigrolineata (1AUgY Lazafsa, 2553) %mﬁmwuﬁmamaaﬁﬁ ~hidsn dravifunaananmsivan
gnvilvikeneenainiiu ﬁmalumaamiamammaﬂL‘U?a'auﬁuﬁqﬂsimwhwwmm LLasUaﬂuU%nmﬁgmwﬂ
faildnuanas Taimsfnmidaainhsdunngssmmininssneiusuesamaiuiifuaiios
ADUTNTWIY (PusTY, 2551) vilivuiauszansenalalngin Uszneuiuonaliliinisuaniudsuiuiu
uwiaedu wardnuanasedmIndadesmnmsuiiiuninidamnanvesssuvfvihligydennmanvans
MNINUGNITUOE 9T IANT) uaﬂmﬂﬁ?ué]’qawLﬁuwammﬂm%wmaﬁuqﬂiiuﬁiﬁuﬂWiﬁﬂmﬁﬁﬁmmmmnumwﬁ"w
3.3 AMUUANANNINUTNTIUTENTeUTEYING

Uawansdiusia 2 Lmﬁﬂﬁ@gjﬁmﬂmLLG\ﬂGiNVINWuﬁqﬂi'ﬁuaﬂﬂﬂﬁﬁﬂﬁﬂﬁfy‘ (A7 Global Fg = 0.571,
P<0.05; AMOVA) Tng AuuUsUsIufiina1nauuanaeseninaseyns 57.81 % wazaduuususiud
AinaINAMULANAITENINENBnlulsevIng 42.19 % %&ﬁ’ﬂ’ﬂuLLmﬂGi’lWl’l\‘lﬁJuﬁqﬂi‘iﬂJ‘UEN 2 naudsyung
maidunauanmsutsenfuresniegisiaeu Tnsdnily o, Uownde war o. wivdy fszezmaria
fundt seming 200 Alawns Usgnoufuuszinsvasidazumahingiinisdsulamaiugnssueeig
naduariiudassaniu dwwasonisiinruuanswneiugnssuseninesenng Faeauuananedneny
ﬁn‘]uﬂswﬂgmszﬁﬁwuﬁalﬂiué’miﬁﬁmﬁmﬁu wiu Uanlddluniengiusenideanile udy wavAuy,
2555) wazuszannsuammnlulsemalng (Wans basany, 2551) kazan Campostoma anomalum
Ustaed Mill Creek catchment Ohio, USA. (Waits et al., 2008)Ua1 cottus bairdi 31USL8d Nantahala
River (North Carolina, USA) (Lamphere and Blum, 2012)
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1. n3semnglulasugnmalasifiiaundniulaniou s1uau 3 910 5 dundsfineaeuiining
wannannlulainaleiiu

2. mwwmmumwwﬁ’uqmwmEfl,uﬂimﬂiﬂmwmaﬁuﬁgq 2 Us¥a1ns Ae 8.Usnde Lave.lulasy
flaumannnaneiilassiu

3, Uannandfiunis 2 Uszanns HANUUANANYNINUENTINTEWINNUTEANT MuENgiimanog1dniau

a a
5. naanssudssnie
miedlasunsatuayusuyssanaiiiunsideandinnuanenssunidenisusnd 1osu
nsatuayuauaIesiienngudinaluladdinim uns.auuwn wazn1A3YINtvaans augInemans
YT
Y

6. LONE1519D9

51Ty Ld@1578, AN Lﬁz:yifmuﬁﬂﬁ, 598 91U1AS wazUmdin 8398508, 2555, N1SANEIAIIN
wannuanemeRugnssuveslaluslumans fusenidesniiolagldmadialulasugmnalavifiowe.
wAwNEAs 40 Uty : 129-134.

unms AEnddnus, indann deuseleu, 2dUsy nuadnil wavanss Fuduiiss 2551 Tasa¥remng
Wugnssuvesszvnslaminlulszmdlnelagldinsemunemaiugnssululasuanialad
AW, NsEIN1sUTEIN. 61(3). 222 - 230.
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wWAYgH nuathil uaveAsh Wunsdinfna. 2553, n1sUsEiuanIUAINYaIUsEEINTUAMY UL
i Samdaunu Teldindesmnewugnssululasuanmalaimdue. 1sasmsuszas. 63(3).
201 - 209.

ousty Zovosn. 2551 amunanesiavasualuguiiinu (szuvusididmazen) luwadwinu.
INYUNUSINGANFRTUNIUUAR @NVINYIANENTNITUTEUS, UNINGIDUNEATAANS.
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