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TOM TAT

Trong nghién ciu nay, cac chi thi microsatellite khao sat dac hiéu cho bé gen cho cé Tra
(Pangasianodon hypophthalmus) ké thira tir cac nghién citu triede da dieoc chon loc dicoe dé t6i wu
nham ¢ thé tao té hop microsatellite ¢6 ciing diéu Kién PCR twong dong ding trong quy trinh
phan #ng multiplex PCR (m¢ét nhdom cac microsatellite trong cung mét phdan #ng PCR) phuc vu
phdn tich da dang di truyén cac quan thé ca Tra tgi Viét Nam. Cac ch/ thi siz dung trong nghién
cueu la bg 7 chi thi microsatellite don (Ph07, Ph09, Ph41, CB12, CB15, CB18 va PSPG579) dwoc
toi 12u phan iing PCR thanh cong va thir nghiém ddanh gid da dang mét sé6 quan thé ca Tra nham
kiém tra hiéu qua 1ng dung trong nghién ciu tiép theo. Phwong phdp diwroc sir dung trong nghién
cieu nay la phan #mg PCR don khao sét va toi wu riéng cho tirg chi thi microsatellite khi dién di
agarose 4% cho viéc phdn tich da hinh. Két qua cho thdy tat ca chi thj da duoc t6i wu thanh céng
cho céc phdn itng PCR trén c& Tra va céc chi th ¢ s da hinh cao véi trung binh s¢ doan khuéch
dai 7,11, Na=6,19, He=0,78, PIC=0,77 trén mdi chi th; trong 3 nhém mdu. Nghién cizu 1am nén
tang co sé cho cdc buéc khao sét tiép theo (Multiplex PCR) va ¢6 ¥ nghia khoa hoc trong trong
viéc hé tro cac nghién ciru da dang di truyén khac trén ca Tra.

Tir khoa: microsatellite; phan tng PCR; da dang di truyén

1.  Diatvan dé

Céa Tra (Pangasianodon hypophthalmus) Ia mot trong nhirng loai ca da tron nudc
ngot c6 gi tri kinh t& cao dugc nudi phd bién ¢ ddéng bang séng Ciru Long (Nguyen,
2018). Hién nay, viéc san xuit va cung (ng giéng cé Tra tai cac tinh ddng bang sdng Ciu
Long phan Ién vin mang tinh tu phat, thiéu su phu hop gitra s6 lugng va chét lwong con
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gidng. Mot trong nhitng nguyén nhan 1a pha hé ciing nhu ciu tric da dang di truyén caa
cac thé c& bd me chua duoc céc trai san xuat thuc su quan tim. Pay 1a mét trong nhiing
nguyén nhan chinh dan dén su suy giam chéat luong con gidng nhu sinh truéng cham, ti 18
di hinh cao. Thém vao d6, cac nghién ctru vé da dang di truyén va ciu tric quan thé ca Tra
& ha luu song Mekong con han ché va thiéu su két néi (Tran, 2017). Vi vay, viéc danh gia
da dang di truyén ca Tra gitip dinh hudng quan Ii tét va nang cao chét luong di truyén thé
ca bd me phuc vu phét trién bén viing d6i tugng thay san 1a can thiét. Hién nay, c6 nhiéu
chi thi phan t nhu allozyme, mtDNA, AFLP, microsattelite sir dung trong nhiéu nghién
clru phan tich da dang di truyén trén cac loai ca nhu nhom ca da tron thudc ho Pangasidae
va Clariidae, nhom ca hdi Oncorhynchus tshawytscha, Oncorhynchus keta, Salmo satar,
Salmo trutta, Salvelius confluentus va S. alpinus, ca rd phi va tdm thé chan trang (Bui,
2017; Cruz, 2004). Tuy nhién, theo Miah (2013) thi tan suit st dung chi thi microsatellite
trong nghién cttu cdu trdc di truyén quan thé cé la cao nhat so cac chi thi phan tr khac.
Theo nghién ctu cua Hogan (2002), da phat trién 27 chi thi microsatellite cho tng dung
nghién cau di truyén caa 5 lodi ca thuoc ho Pangasiiae, So (2006) da phat trién 7 chi thi
microsatellite danh gia da dang di truyén trén ca Tra bd me tu nhién. Na-Nakorn (2009) da
sir dung 5 chi thi microsatellite danh gia bién di di truyén cua ngudn cé Tra tir c4c trai
gidng luu trir trén 10 nam. Viéc phat trién cac chi thi phan tir trén cac loai c4 trong cac
nghién ctu thudng mat thoi gian téi wu va ton kém kinh phi chon Iya ra duoc bo chi thi
hiéu qua ddi véi dbi trong mau nghién ciu. Nghién ctu nay thuc hién téi wu lai cac chi thi
microsatellite c6 cac diéu kién PCR tuong dong dé c6 thé két hop thanh nhém trong cling
mét phan tng PCR (Multiplex PCR) gép phan xay dung quy trinh phan tich phuc vu danh
gia da dang di truyén cé Tra tai Viét Nam.
2. Vat liéu va phwong phap nghién ctru
2.1 Vatligu
2.1.1. Mau ca Tra

Mau ca Tra duogc sir dung trong nghién ctitu bao gom 3 nhém: nhém cé bd me thuoc
quan thé ty nhién 1 (TN1: 24 c4 thé) c6 ngudn gdc tir Bién HO, Campuchia do ngu dan dia
phuong danh bat va nudi trong cac ao tai trai gibng An Giang, Mimg Lién, Thai Duong
tinh Péng Thap; (i) nhém ca bd me thudc quan thé tu nhién 2 (TN2: 24 c4 thé) c6 ngudn
gc tir ty nhién Campuchia nudi tai trai gibng Ba Hoang tinh An Giang; (iii) Nhém céa b
me thudc quan thé tu nhién 3 (TN3: 24 ca thé) cd ngudn gbc tir thac Kratie, Campuchia
duoc nudi tai trung tam gidng, huyén Céi Be, tinh Tién Giang. Tat ca mau vay duoc bao
quan va ghi nhén trong tirng eppendof 1,5ml trong ethanol 70%.
2.1.2. Ch{ th phan tiz microsatellite

Céc chi thi microsatellite duoc str dung trong nghién ctru nay dugc tham khao va ké
thira tir bo chi thi microsatellite trong nghién ciru cta nhom tac gia Bui va cong su (2017),
trong d6 nhom chi thi microsatelltie (CB12, CB15, CB18) dugc phét trién dic trung cho
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mau ca Tra Viét Nam do Cong ty Sinh hoc Thai Lan phat trién cho chwong trinh ca Tra
chon gidng (2005); Nhém chi thi (Ph07, Ph09, Ph41) duoc phat trién tir Truong Dai hoc
QueenLand, Uc cho dé tai chon gidng ca Tra tang truong (2013) va ca Tra khang bénh
(2016); chi thi microsatellite con lai 1a PSPG579 duoc tham khao tir nghién ctru cia Hogan
va May (2002);
Bdang 1. Danh sach cac thdng sé ki thudt cac chi th; microsatellite
duwoc su dung trong nghién cuzu

. . . . . F Tm R_Tm

STT  Microsatellite Primer xudi Primer ngugc €0) €0)
1 CB12 5’-GCGATAGAGACAGAGAGTCATGG-3’ 5’-ATCTGGGTCAAAATGATTGGAAC-3’ 62,0 60,0
2 CB18 5’AGAAGGAACGCTGGACTGAGG-3’ 5’ TATACCTGCTGGGAGAATGGATG-3’ 53,0 55,0
3 CB15 5’-CGGGGGAGTGTTGTCTGTCAG-3’ 5’-CCCTTAGTCCGAATTACTGGAAGC-3’ 60,0 61,0
4 Ph-7 5’-GGAGGAGCAGCTTCAGAGTC-3’ 5-AGCGTGTCATGAAGAGGGTG-3’ 57,3 57,3
5 Ph-9 5-TTGCGTGATGACTTTGCGTG-3’ 5-ACGATGGCTTCAGTTACGGATC-3’ 56,6 56,9
6 Ph-41 5’-TGTCTCAGGATCGGTCTGTG-3’ 5’-TTCCTGTTGCATGGTTTCGG-3’ 56,2 56,0
7 PSP-G579 5’-GAGAGGGGGTGAAATAATGATAGG-3'  5-ATGGTTCTCCTGCAAGCAATGTCT-3’ 54,6 59,0

F_Tm: nhiér dé bt cgp cia primer xudi theo I thuyét, R_Tm: nhiér dg bt cap ciia primer nguwoc theo Ii thuyét
2.2. Phwong phap
2.2.1. Tach chiét DNA tong so

Mau vay nguc cua cac nhém mau duoc thu va bao quan trong con 70% cé gian nhan
riéng biét. Vay ngadm con dwoc thim khé bing gidy thim va duoc tién hanh tach chiét
DNA theo quy trinh tach chiét bang mudi cua Miller va cong su (1988) ¢6 hiéu chinh. Mau
vay nguc ca Tra (5mm?) duoc u & 55°C trong 2 gid trong 500ul dung dich 1 (50 mM Tris
HCI (pH 8,0); 20 mM EDTA (pH 8,0); 2% SDS) va 5ul proteinase K (20 mg/ml) so véi u
qua dém cua Miller. DNA sau tach chiét dugc dién di trén gel agarose 1% dé kiém tra,
ddng thoi do ODasozs0 dé kiém tra do tinh sach cia DNA. Két qua ODago duoc tinh ra nong
d6 DNA dé x4c dinh lugng mau cho vao phan tng PCR.
2.2.2. Kithugt PCR

Ki thuat PCR céc chi thi microsatellite dugc thuc hién tai Phong Thi nghiém Di
truyén Phan tir, thuoc Vien NCNTTS 11. Nghién ciu nay sir dung QIAGEN® Multiplex
PCR Kit dé tién hanh khuéch dai cac microsatellite. Kit duoc cung cap dudi dang master
mix voi ndng do cac hda chat thanh phan nhu sau: Taq polymerase 5 units/ul; MgCla 3
mM; dNTP 10 mM. Chu ki nhiét tién hanh theo chu ki nha san xuit cong bd, chu trinh cu
thé nhu sau: 95°C trong 15 phat; l3p lai 30 1an lan luot 3 budc 94°C trong 30 gidy, nhiét do
bit cip cua tung primer trong 90 gidy, 72°C trong 90 gidy; 72°C trong 10 phat; luu mau &
10°C néu dé qua dém.

Chi tiéu duoc khao sat trong nghién ctru nay la nhiét do bat cap caa primer va nong
dd DNA mau diing cho phan ting PCR. Nhiing primer ding cho 1 phan (ing multiplex PCR
thuong ¢ nhiét do bat cap gan twong ddng véi nhau. Vi vay, mot trong nhitng muc tiéu
ctia nghién ciru 1a chon dugc cac nhém primer ¢é khoang nhiét dé bat cap phd hop nham
tao vat liéu ban dau cho viéc xay dung quy trinh multiplex PCR.
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2.2.3. Dién di va doc két qua PCR

San pham PCR dugc dién di bang gel agarose véi nong do 4%. Bién di & diéu kién
hiéu dién thé 120V, thoi gian 90 phat. Hinh anh duoc chup trén may GelDoc 1t2 (UVP,
USA). Xac dinh kich thudc allen theo phuong phap cua Barker va cong su (1997) co su
diéu chinh 1a so sénh vai thang DNA chuan HyperLadderTM (100bp) cuaa Bioline (Anh)
dé doc va phan tich két qua.
2.2.4. Phwong phdp thu thap sé liéu va xi 1i s liéu

Céc bang san pham dién di duoc ghi nhan dudi dang kich thude bang vach DNA thé
hién trén bang gel theo phuong phap cua McDanie (2002). Cac bang vach microsatellite
duoc ghi nhan lai trong mot ma tran nhi phan véi 1 dai dién cho su xuat hién va 0 dai dién
cho su thiéu vang caa bang vach trén ban gel. Cac s6 liéu thu duoc s& duoc xir 1i va phan
tich trong chuong trinh NTSYSpc 2.1 (Nei, 1972) va Popgene 1.32. NTSYSpc 2.1 dung
cac s6 lieu ma tran nhi phan bang vach va phan tich, truy xut ra dang biéu do hinh cay
(con goi 1a cy tién hoa) dé tim ra twong quan giita cac quan thé thdng qua hé sb tuong
ddng di truyén va xay dung cay phét sinh loai. Str dung phan mém Popgene 1.32 (Yeh et
al., 1997) dé tinh toan tan s allen tai mdi locus cho mdi quan thé, sé lugng allen trung
binh trén quan thé va d6 di hop tir quan sat va mong doi. Cac thdng sb: Sb lugng allen
quan sat duoc ciia mdi chi thi microsatellite (Na) va allen hiéu qua (Ne) tinh theo phuong
phap Kimura va Crow (1964). Thong tin da hinh PIC danh gia theo phuong phap Botstein
(1980), khoang céch di truyén (genetic distance) duoc phan tich theo phuong phap cua Nei
(1972) gitra cac quan thé.
3. K&étqua vathao luan
3.1. Két qud téi wu ciia 7 chi thi microsatellite trén nhém mdu khdo sdt ban dau
3.1.1. Két qud tach chiét DNA téng sé

Mau vay ca Tra sau khi tach chiét s& duoc kiém tra trén gel agarose 1% (Hinh 1) va
do quang phé & budc song 260 nm, 280 nm dé kiém tra do tinh sach va nong d6 DNA cua
san pham tach chiét. San pham DNA sau tach chiét duoc ¢ ndong do cao, sach va it bi dut
gdy. Két qua kiém tra ham luwong DNA tach chiét trén may do quang phd cho thiy cac mau
c4 Tra c6 ham lugng twong d6i cao tir 169,6-474,4 ng/ml va do tinh sach do duoc tir
1,862-1,981. Két qua tach chiét DNA mau ca Tra dung trong nghién ciru cho thay nhiing
mau cho vach san pham dién di dam, rd nét, DNA it bi dut giy, do tinh sach cao
1,7<OD260nm/OD2sonm<2 duoc str dung cho phan ung PCR (Tran, 2013). Vi vay, két qua li
trich DNA nay cho thay DNA c6 do tinh sach cao phu hop cho phan tng PCR tiép theo.
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Hinh 1. Hinh anh dai dién két qua dién di san pham tach chiét trén gel Agarose 1%

3.1.2. Két qud tai w#u nhiét d gan primer

Gan primer 1a qué trinh primer xudi va primer ngugc bt chuyén biét vao mach
khuoén DNA theo nguyén tic bo sung: A véi T; G voi C. Nhiét do gén primer thuong thap
hon 3-5°C so vé6i nhiét do néng chay (Tm) caa primer. Néu nhiét d6 qué cao thi hiéu suat
bat primer s& thip lam cho lugng san phdm khuéch dai thu duoc thip tham chi khdng c6
san pham khuéch dai. Nhiét 6 qua thap s& xay ra hién tuong bt primer khong dic hiéu
dan dén xuét hién nhitng san pham khdng mong muén. Nhiét 6 gin primer téi uu cho thiy
c6 su chénh léch trong khoang 1°C so véi nhiét do chuan cua microsatellite, su chénh Iéch
nay 1a do sy khac nhau vé diéu kién thiét bi va hoa chat tai noi nghién ctru. Két qua téi uu
phan tmg PCR da cho thiy 7 chi thi microsatellite c6 hoat dong khuéch dai & nhiét do gan
primer t6i wu tir 52,9-60,7°C tao diéu kién thuan lgi cho viéc phan tich cac budc tiép theo.

Bdng 2. Nhiét d gan Primer toi wu

Microsatellite ~ CB12 CB15 CB18 Ph07 Ph09 Ph4l  PSPG579
Ta chuin (°C) 541 598 545 591 590 56,7 53,8
Tathwcté(cC) 557 607 557 607 586 557 52,9

3.1.3. Két qua khdo sat néng dé DNA

Thuc hién khao sat diy ham lwong DNA 1 25 ng, 50 ng, 75 ng va 100 ng trong thé
tich phan wng 1a 20pl. G ham luong DNA 50 ng trong thé tich phan tng 1a 20 pl cho band
san pham khuéch dai rd nét, dam nhét va c6 san pham khuéch dai & ca ba lan lap lai thi
nghiém. Két qua khao sat ham luong DNA trong phan tng PCR cuia cac microsatellite con
lai, ham lugng DNA 50 ng/20 pl ciing 1a ham luong DNA t6i wu.

Dua trén két qua khao sat nhiét do bat cap primer, nghién ctru chia duoc 2 nhém 16n
c6 nhiét do bat cap gidng nhau. Nhém 1 gom CB12, CB14, Ph41; nhém 2 gom CB15,
Ph07. D4i véi 2 primer Ph09 va PSPG579, nhiét do bat ciap khong twong ddng véi 2 nhom
I6n con lai. nén khong thé dua 2 primer nay vao phan tng multiplex PCR cua 2 nhém
primer trén.
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3.2. Két qud thiz nghiém ddnh gid da dang di truyén cac qudn thé ca Tra

Trong nghién ciru phan tich di truyén phan ti, viéc lua chon céc chi thi phan tir ngoai
yéu té da hinh thi yéu té hiéu suat cho két qua san pham khuéch dai (hiéu suat PCR) ciing
dong gop vai trd quan trong trong két qua phan tich. N6i mét cach khac, mot microsatellite
c6 s6 da hinh cao tuy nhién chi c6 < 90% tong sé mau c6 san pham khuéch dai thi két qua
s6 lieu khong khuéch dai (missing data) cao. S6 luong missing data cho phép thuong thap
hon 5% (So, & Vockaert, 2006). Két qua phan tich cho thay hiéu suat PCR sau khi téi uu
cac thanh phan phan ung PCR cua bo 7 chi thi microsatellite twong ddi dat yéu cau tir
90,27-100%. Trong do, 2 microsatellite 1a CB12 ¢ hiéu suat PCR 1a 90,27%, CB18 ¢
hi¢u suat PCR la 97,20%, Ph07 va Ph09 la 97,2%, PSPG579, CB15, Ph41 c6 hi¢u suat
PCR la 100%. Bay chi thi microsatellite da duoc ké thira tir mot nhom microsatellite dugc
thiét ké trong nghién ctzu genome tir cac nghién ctru trude cd két qua khao sat 1a khong co
lien két gien. Két qua cho thiay 7 chi thi nay c6 hiéu suit PCR trén 90% la nhitng
microsatellite cd tinh 6n dinh va c6 phan trim s6 mau khong dwoc khuéch dai 1a thap.

Hinh 2a. Dién di sin pham PCR cdp chi thi Hinh 2b. Pién di san phdm PCR cgp chi th;
microsatellite CB15 cho quan thé ca Tra ti nhién microsatellite PSPG579 cho quan thé ca Tra
3 (TN3), L: thang do 100 bp. Cdc mau TN3 tir 1 tai An Giang (IN2), L: thang do 100 bp.
déen 19 Céac mau TN2 tir 19 dén 24
3.3. Kétqud ddnh gid da dang di truyén cia 7 chi thi microsatellite
Két qua thir nghiém xac dinh da dang di truyén bang 7 chi thi microsatellite trén 3

nhém mau c4 Tra (72 mau). Tét ca cac chi thi déu khuéch dai duoc cac doan gen da hinh.
Téng s6 doan khuéch dai da hinh cua ting chi thi trén 3 nhém mau ca Tra tir 6-11 doan,
trong d6 thap nhat 1a chi thi Ph09, CB18 khuéch dai 6 doan, tiép dén 1a Ph07 va PSPG579
v6i sb doan khuéch dai 1a 7, tiép dén 1a chi thi Ph41 voi 8 doan, CB15 1a 9 doan va cao
nhat 13 chi thi CB12 khuéch dai 11 doan. Qua két qua khao sat nhan dién dic trung tir 7 chi
thi thi tat ca chi thi c6 két qua dic trung khuéch dai duoc cac DNA da hinh véi ti 1é phan
tram trung binh cac doan khuéch dai mdi chi thi 14 9,09-16% trén 3 nhom mau (Bang 3).
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Bing 3. Két qua phan tich di truyén cdc chi thi ddc hiéu trén 3 nhom mdu cd Tra
Chi thi Ph07 Ph09 Ph41 CB12 CB15 CB18 PSPG579
Téng s6 doan
khuéch dai da

hinh, don hinh ! 6 8 1 o 6 !
cua tung chi thi
136 148 158 101 239 338 194
147 153 165 198 246 349 200
152 160 170 203 251 371 206
o , 158 164 175 208 256 380 211
Khoang — kich 167 169 190 217 262 412 218
thude cic doan —— o ——r——15e 515 267 4% 226
khuéch dai cua
o108 () 217 198 231 271 232
201 241 276
250 286
257
273
638 918 392 797 068 1304 1,64
956 19,08 438 870 204 1913 2,74
Phin tram (%) 1544 17,56 292 7,97 1293 26,09 15,07
doan da hinh cia 1912 1008 1314 1159 17,69 20,00 24,66
timg chi thi 515 992 1898 1232 16,33 11,30 11,64
tuong Gmg véi 13,97 229 21,00 13,04 1224 10,43 22,60
kich thusc cac 1,47 876 435 884 5,48
doan khuéch dai 146 10,87 952
tir thip dén cao 13.04 3.40
5,07
5,07

S6 allen cao thé hién tinh da hinh cta céc chi thi microsatellite. Mac dd bién doi
duoc md ta boi s6 lwong allen & mdi chi thi dong vai tro 1a thude do bién dbi gen tac dong
truc tiép dén su khéc biét cua cac giéng trong mot loai (Buchanan, 1994). Két qua Bang 4
c6 thé thay gia tri Na cao nhat cua 7 microsatellite (6,43 allen) nhém mau TN3 dao
dong tir 6 dén 9 allen. Trong d6 gia tri Na thap nhat 1a nhom mau TN1 (5,86) giao dong
tir 4 dén 9 allen. S6 luong allen cua mét locus cang I6n thi sy mang thdng tin caa chi
thi cang cao (Nguyen, & Geldermann, 2004). Theo khuyén cédo cua Yue (2014) nén
sang loc cac microsatellite c6 hiéu suat PCR trén 90% va da hinh véi 5 allen. Két qua
nghién ctru nay cho thay 7 chi thi microsatellite déu c6 tir 5 allen trg 18n c6 trién vong
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trng dung trén cac quan thé dé thay ddi di truyén, xay dung ké hoach lai tao gidng
(Nguyen, 2019). Gia tri di hop tir quan sat duoc ciing 1a chi s6 danh gia mtc d6 da
dang, trong d6 cao nhat & quan thé TN3 (0,56) so vai quan thé TN2 (0,44) va TN1
(0,42). Ngoai ra, sé lugng allen hiéu qua (Ne) ciing 1a mot chi sé duwoc st dung dé danh
gi4 su da dang di truyén caa quan thé va Ne con duoc s dung dé phan tich su anh
huong cua céc allen trong mdi quan thé (Kimura, & Crow, 1964). Sé luong allen hiéu
qua duoc tinh toan va trinh bay ¢ Bang 4. Gia tri Ne cao nhat & nhém mau TN3 (5,04)
giao dong tir 3,61 dén 7,58 thap nhat & nhdm mau TN2 (4,24) tir 3,21 dén 5,28. Vi vay,
nhoém TN3 céc allen hiéu qua phan anh mtrc d6 di hop tir nhiéu hon 2 nhém mau con lai.
Nguyén nhan c6 thé giai thich do qua trinh thu mau TN3 sau khi diéu tra cho thiy ngu dan
bat tir tw nhién truc tiép vé trai gidng nudi ldc ca trudng thanh chwa qua sinh san va tién
hanh thu mau vay ca truc tiép nén c6 d6 da dang cao hon so véi cac nhém mau TN1, TN2
con lai 14 tir cac trai gidng bat ca tir ty nhién tir 1Gc con ca bot vé thuan va nudi cho sinh
san qua nhiéu thé hé nén co su giao phdi 1am giam ti Ié di hop tir ting hon.
Bdng 4. Gia tri Ho, He, PIC trén 3 nhom mau cd Tra

Nh(,)m Locus Ph7 Pho - B CB- CB- o bGs79 TB SD
ca 41 12 15 18

Na 500 500 4,00 900 600 6,00 6,00 586 157

Ne 393 309 310 7,89 528 4,52 3,75 451 1,68

Ho 025 029 033 029 067 029 0,79 042 022

N e 076 069 069 089 083 0,80 0,75 077 0,07

PIC 075 068 068 087 081 0,78 0,73 0,76 0,07
I 145 129 120 211 173 162 1,44 155 031
Na 6,00 6,00 500 900 6,00 6,00 6,00 6,29 1,25
Ne 470 38 321 514 39 5,28 3,50 424 081
Ho 025 029 050 046 0,71 0,29 0,58 0,44 017

N2 He 080 07 070 082 0,76 0,83 0,73 0,77 0,05
PIC 079 074 069 081 0,75 081 0,71 0,76 0,05
I 167 151 131 187 151 1,72 1,40 1,57 0,19
Na 6,00 6,00 6,00 900 6,00 6,00 6,00 6,43 1,13
Ne 443 3,74 557 758 486 3,61 5,46 504 1,36
TN Ho 054 054 038 038 0,71 067 0,71 056 0,14

He 079 07 084 08 081 0,74 0,83 081 0,05
PIC o7r 073 08 087 079 0,72 0,82 0,79 0,05
I 160 150 1,75 210 166 1,47 1,74 169 021

Gié tri He, PIC c6 thé cung cap thong tin quan trong trong viéc phan biét va danh gia

tinh da dang di truyén gifta cac ca thé va nhom miu khac nhau. Theo Botstein (1980), PIC
va He 1a cac chi sd str dung dé danh gia vé da dang di truyén va muc bién doi gen khi
PIC>0,5 va He>0,6 locus c6 su da dang cao; khi 0,25<PIC locus c6 su da dang thép;
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0,25<PIC<0,5 locus c6 su da dang trung binh. Két qua & Bang 4 cho thiy trong sé bon
nhém méu, nhém mau TN3 ¢6 chi sé He va PIC cao nhat ching t6 nhom mau TN3 ¢6 do
da dang di truyén cao hon cac nhom mau con lai. PIC trung binh cua tit ca cac chi thi va
nhém mau 1a 0,771. Hé s PIC cua hau hét cac microsatellite 1én hon 0,5 va He caa hau
hét cac microsatellite 1én hon 0,6 diéu nay chi ra rr:ing cac chi thi microsatellite duoc chon
c6 d6 da dang cao va c6 thé ap dung cho phan tich da dang di truyén cua cac nhém mau
khac nhau ¢ cip d6 phan tir. Theo Berthouly (2008), cac chi thi microsatellite dugc st
dung dé uéc tinh tinh da dang kiéu gen cta di hop tir va théng tin gia tri PIC trong viéc lya
chon va lai tao cac giéng vat nudi. Céc chi thi microsatellite c6 da hinh cao duoc chon dé
nghién ctru cac mbi quan hé di truyén va su khac biét vé gidng va co ¥ nghia trong str dung
phan tich da dang di truyén cac nhom mau ca Tra tai Viét Nam. Hau hét cac chi thi déu cho
théy ti 1€ di hop tir mong doi He tuong ddi cao phan anh sy tdn tai cua su khac biét trong
nhém mau.

Cay phan loai di truyén cta cac quan thé ca Tra duoc xay dung dua trén khoang céch
di truyén chuan cia Nei (1972). Chuong trinh Dendrogam duoc xay dung bang phuong
phap UPGMA cua phan mém NTSYSpc 2.11 cho két qua khoang céch di truyén gan nhat
gitta nhdm mau TN1 va TN2, ké tiép 1a TN3. Bén nhém mau duoc nhém lai thanh ba
nhém, nhém gém c6 TN1 va TN2, cting chung nhém véi TN3 (Hinh 3).

r T T 1
0.039 0.042 0.045 0.048 0.052

Hinh 3. Cdy di truyén ciia 3 nhém mau

Khoang céach di truyén nho nhit dwoc tim thy gitta TN1 va TN2 va cao nhét 1a giira
TN1 va TN3. Diéu nay ciing pht hop véi thuc té vi khi khao sat cc trai nudi ca Tra trong
nghién ctru déu c6 ngudn gdc con giéng xuét phat tir Campuchia. Két qua nay phu hop véi
nghién ctru ciia Tran (2017) cho thiy cé Tra ty nhién nudi tai cac trai gidng c6 khoang céch
di truyén thap. Budc du cac chi thi nay c6 kha ning phuc vu phan tich da dang di truyén
quan thé va phan tach di truyén giita cac quan thé. Tuy nhién, cling can phai xem xét dén
tinh chua wu viét vé ki thuat dién di dang str dung trong nghién ctru ndy so véi véi cac
nghién ctru khac (Nguyen, 2019) va nhitng anh huong phu c6 thé xay ra trong qué trinh
khuéch dai san pham cung voi phuong thire dién di trén gel agarose nhu da chi ra trong
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cic nghién ctru gan day trén thé gidi khi Gng dung chi thi microsatellite (Harr, 2000;
Brookes, 2012; Hosseinzadeh-Colagar, 2016). Vi thé, viéc sir dung cac ngudn vat liéu
di truyén tir nghién ctru nay 1a co so cho nhitng tng dung cac cong nghé tién bo hon
trong phan tich chi thi 1a diéu cAn quan tim (Nguyen, 2019).
4.  Kétluan

B6 7 chi thi microsatellite (CB12, CB15, CB18, Ph07, Ph09, Ph41 va PSP-G579) da
duoc thiét ké cac thanh phan cho phan ung PCR va c6 thé duoc sir dung dé danh gia da
dang di truyén. Qua két qua khao sat nhan dién DNA thi c¢d 7 chi thi khuéch dai duoc
nhitng doan DNA da hinh trong 3 nhém mau véi Na cao (>4 allen/quan thé) va hé sb PIC
cua hau hét cac microsatellite 16n hon 0,5; He caa hau hét cac microsatellite Ién hon 0,6
diéu nay chi ra rang cac chi thi microsatellite duoc chon co6 d6 da dang cao va cé thé ap
dung cho phan tich da dang di truyén cua cadc nhom mau. Ngoai ra, quy trinh thir nghiém
danh gia da dang di truyén trén c& Tra trong nghién ciru nay da duoc tién hanh véi mot sé
két qua nhat dinh nhu nhém mau TN3 c¢6 do da dang di truyén cao nhat so véi hai nhém
mau con lai. Khoang céch di truyén giira cac nhom ca Tra trong nghién ciu nhém 1 va
nhom 3 1a xa nhat va khoang céch di truyén gita nhdm 1 va nhom 2 1a gan nhat. Két qua
nghién cau phan ndo phan anh mic do da dang di truyén ciing nhu méi quan hé caa céc
quan thé ca Tra & dong bang sdng Ctru Long. Céc chi thi microsatellite déu thé hién tinh da
hinh budc dau c6 ¥ nghia khi sir dung trong danh gia da dang di truyén ngudn vat liéu ca
Tra va 1a co so hd trg cac nghién ciru khéc trong nghién ciu vé di truyén phan tir trén
caTra.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

TAI LIEU THAM KHAO

Berthouly, C., Bed'Hom, B., Tixier-Boichard, M., Chen, C. F., Lee, Y. P., Lalog, D., Legros, H.,
Verrier, E., & Rognon, X. (2008). Using molecular markers and multivariate methods to
study the genetic diversity of local European and Asian chicken breeds. Animal genetics,
39(2), 121-129. https://doi.org/10.1111/j.1365-2052.2008.01703.x

Barker, J. S., Moore, S. S., Hetzel, D. J., Evans, D., Tan, S. G., & Byrne, K. (1997). Genetic
diversity of Asian water buffalo (Bubalus bubalis): microsatellite variation and a comparison
with protein-coding loci. Animal genetics, 28(2), 103-115. https://doi.org/10.1111/j.1365-
2052.1997.00085.x

Botstein, D., White, R. L., Skolnick, M., & Davis, R. W. (1980). Construction of a genetic linkage
map in man using restriction fragment length polymorphisms. American journal of human
genetics, 32(3), 314-331.

1584



Tap chi Khoa hoc Trwoéng BPHSP TPHCM Trin Thi Phwong Dung va tgk

Buchanan, F. C., Galloway, S. M., & Crawford, A. M. (1994). Ovine microsatellites at the
OarFCB5, OarFCB19, OarFCB20, OarFCB48, OarFCB129 and OarFCB226 loci. Animal
genetics, 25(1), 60.

Bui, T.L. H., Le, N. T. T., & Nguyen, V. S, (2017). Thu nghiem xac dinh pha he bang chi thi phan
tu Microsatellite tren quan the chon giong ca Tra (Pangasianodon hypophthalmus)
[Parentage assignment of selective population of striped catfish (Pangasianodon
hypophthalmus) using microsatellite. Journal of Agriculture and Rural development, I, 8-97.

Brookes, C., Bright, J. A., Harbison, S., & Buckleton, J. (2012). Characterising stutter in forensic
STR  multiplexes.  Forensic  science international.  Genetics, 6(1), 58-63.
https://doi.org/10.1016/j.fsigen.2011.02.001

Cruz, P., Ibarra, A. M., Mejia-Ruiz, H., Gaffney, P. M., & Pérez-Enriquez, R. (2004). Genetic
variability assessed by microsatellites in a breeding program of Pacific white shrimp
(Litopenaeus vannamei). Marine biotechnology (New York, N.Y.), 6(2), 157-164.
https://doi.org/10.1007/s10126-003-0017-5

Harr, B., Zangerl, B., & Schlétterer, C. (2000). Removal of microsatellite interruptions by DNA
replication slippage: phylogenetic evidence from Drosophila. Molecular biology and
evolution, 17(7), 1001-1009. https://doi.org/10.1093/oxfordjournals.molbev.a026381

Hogan, Z. S., & May, B. P. (2002). Twenty-seven new microsatellites for the migratory Asian
catfish family Pangasiidae. Molecular Ecology, 2, 38-41. doi:10.1046/j.1471-
8286.2002.00139.x

Hosseinzadeh-Colagar, A., Haghighatnia, M. J., Amiri, Z., Mohadjerani, M., & Tafrihi, M. (2016).
Microsatellite (SSR) amplification by PCR usually led to polymorphic bands: Evidence
which shows replication slippage occurs in extend or nascent DNA strands. Molecular
biology research communications, 5(3), 167-174.

Kimura M., & Crow J. F., (1964). The number of alleles that can be maintained in a finite
population. Genetic, 49(4), 725-738.

McDaniel, J., & Pillai, S. D. (2002). Gel alignment and band scoring for DNA fingerprinting using
Adobe Photoshop. BioTechniques, 32(1), 120-123. https://doi.org/10.2144/02321bc03

Miah, G., Rafii, M. Y., Ismail, M. R., Puteh, A. B., Rahim, H. A, Islam, K., & Latif, M. A. (2013).
A review of microsatellite markers and their applications in rice breeding programs to
improve blast disease resistance. International journal of molecular sciences, 14(11),
22499-22528. https://doi.org/10.3390/ijms141122499

Miller, S. A., Dykes, D. D., & Polesky, H. F. (1988). A simple salting out procedure for extracting
DNA from human nucleated cells. Nucleic acids research, 16(3), 1215.
https://doi.org/10.1093/nar/16.3.1215

Na-Nakorn, U., Sriphairoj, K., Sukmanomon, S., Poompuang, S., Kamonrat, W., (2006).
Polymorphic microsatellite from DNA of the endangered Mekong giant catfish,
Pangasianodon gigas (Chevey) and cross-species amplification in three species of
Pangasius. Molecular Ecology, 6, 1174-1176.

Nei, M. (1972). Genetic Distance between Populations. The American Naturalist, 106(949), 283-
292. Retrieved September 26, 2020, from http://www.jstor.org/stable/2459777

1585



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 17, 86 9 (2020): 1575-1587

Nguyen, T. D. T., & Geldermann H., (2004). Da dang di truyen mot so giong lon noi Viet Nam va
Chau Au dua tren chi thi microsatellite [Genetic diversity of Vietnamese and European pig
breeds based on microsatellite markers]. VNU Journal of Science, Natural Science and
Technology, 20(4), 1-10.

Nguyen, H. N., & Luu, T. H. G., (2012). Nghien cuu xac dinh da dang di truyen va huyet thong ca
Tra (Pagasius hypophthalmus) bang chi thi microsatellite [Assessment of genetic diversity
and parental assignment of striped catfish (Pagasius hypophthalmus) using microsatellite
markers], Scientific report, Research Institute of Aquaculture No 1.

Nguyen, N. T., Nguyen, T. K. N., Hoang, T. T., Vo, P. K. B. N., Phan, H. H. T., Nguyen, T. L. A.
& Pham, C. T., (2019). Da dang di truyen mot so quan the trau noi Viet Nam [Genetic
diversity of Vietnamese native buffaloes]. Journal of Animal Science and Technology, 242.

Nguyen, T. P., & Nguyen, A. T., (2018). 50 nam nuoi ca Tra o dong bang song Cuu Long thanh
cong va thach thuc trong phat trien ben vung [The success of 50-year striped catfish farming
in the Mekong Delta and challeges on sustainable development]. Agricultural Pulishing
House.

Pham, A. T., & Nguyen, H. N., (2003). Nghien cuu bien di RFLPs mot so quan the ca Tra
(Pangasius hypophthalmus) [Diversity of Tra catfish populations studied by RFLPs].
National Conference on Biotechnology, Hanoi. 724-726.

So, N., & Vockaert, A. M., (2006), Genetic diversity and population history of the migratory
catfishes Pangasianodon hypophthalmus and Pangasius bocourti in the Cambodian Mekong
River. Fisheries science, 72, 469-476.

Tran, N. H., & Phung, T. T., (2013). Danh gia da dang di truyen loai du sam da voi Keteleeria
davidiana (Bertrand) Beissn bang ki thuat RAPD [Assessment of genetic diversity of
Keteleeria davidiana (Bertrand) Beissn using RAPD technique]. Journal of Forest Science
and Technology, (1), 22-27.

Tran, T. T. H, Nguyen, T. H, Ngo, P. T., & Tran, N. A. H. (2017). Muc do da dang di truyen cua
mot so quan the ca Tra su dung chi thi phan tu cytochrome b [Genetic diversity of Tra catfish
populations in Vietnam using cytochrome b gene]. Journal of Science, Vinh University,
46(4A), 21-31

Volckaert, F. A. M., Hellemans, B., & Pouyaud, L., (1999). Nine polymorphic microsatellite
markers in the SE Asian catfishes Pangasius hypophthalmus and Clarias batrachus. Animal
Genetics, 30, 383-384.

Yeh, F.C., Yang, R. C., Boyle, T. B. J,, Ye, Z. H., & Mao, J. X. (1997). POPGENE, the User
Friendly Shareware for Population Genetic Analysis. Molecular Biology and Biotechnology
Centre, University of Alberta, Alberta. http://www.ualberta.ca/~fyeh

Yue, G. H., & Xia, J. H., (2014). Practical Considerations of Molecular Parentage Analysis in Fish.
Journal of The World Aquaculture Society, 45(2), 89-103.

1586



Tap chi Khoa hoc Trwoéng BPHSP TPHCM Trin Thi Phwong Dung va tgk

OPTIMAL RECTION PCR FOR RESEARCH GENETIC DIVERSITY
OF TRA CATFISH (Pangasianodon hypophthalmus)

Tran Thi Phuong Dung®’, Bui Thi Lien Ha?, Nguyen Hoang Thong?
Nguyen Ngoc Thuy Trang? Tran Hoang Gia Linh? Nguyen Van Sang?
'Ho Chi Minh City University of Education, Vietnam
%Research Institute for Aquaculture No. 2, Vietnam

*Corresponding author: Tran Thi Phuong Dung — Email: dungttp@hcmue.edu.vn
Received: March 26, 2020; Revised: April 28, 2020; Accepted: September 21, 2020

ABSTRACT

In this experimental study, microsatellite markers for Tra catfish (Pangasianodon
hypophthalmus) from previous studies were selected to optimize using the multiplex the process
PCR to analyse the genetic diversity of Tra catfish populations in Vietham. The markers used in the
study is a set of seven single microsatellite markers (Ph07, Ph09, Ph41, CB12, CB15, CB18, and
PSPG579) that have been optimized for successful PCR reactions in Tra catfish. The initial results
of these markers were then applied to assess the genetic the diversity of Tra populations, showing
that all microsatellite markers are polymorphic and meaningful when used to assess the genetic
variation of Tra catfish populations. The method used in this study was single PCR and optimized
for each microsatellite indicator with 4% agarose to analysis polymorphic’ populations. The
results show that all indicators have been successfully optimized for PCR reactions on Tra catfish
and the markers have a high polymorphism with an averaged amplification of 7.11, Na = 6.19, He
=0.78, and PIC = 0.77 on each marker in the three sample groups. The results will be served as a
foundation for next steps on applying the multiplex PCR and support other studies on genetic
diversity on Tra catfish.

Keywords: microsatellite; PCR reaction; genetic diversity
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