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USING MOLECULAR MAKER

Vu Thi Trang", Vu Thi Huyen?, Pham Hong Nhat?, Luu Thi Ha Giang?, Cao Thi Linh Chi?,

Dang Thi Lua'?, Le Van Khoi?

'Research Institute for Aquaculture No.1 (RIAL), 2Vietnam National University of Agriculture (VNUA)

ARTICLE INFO

ABSTRACT

Received: 13/8/2021
Revised: 20/9/2021
Published: 06/10/2021

KEYWORDS

COl

Genetic diversity
Spinibarbus denticulatus
Haplotype

Population

Three populations of Spinibarbus denticulatus collected in Ha Giang,
Tuyen Quang, and Hoa Binh were analyzed for genetic diversity
based on COI gene sequence analysis. Results showed that the studied
populations have relatively high haplotype diversity (Hd) and
moderate nucleotide diversity (m). Eleven haplotypes were detected
out of a total of 90 analyzed sequences. All haplotypes sequences
were deposited in the GenBank database, with accession numbers
from MW446147 to MW446157. In terms of genetic differentiation,
Fst presented that there was a large genetic difference among three
populations, in which Fst values between Ha Giang and Tuyen Quang
was the largest (0.80807). Analysis of molecular variance (AMOVA)
indicated that three studied fish populations were different among
others because most of the genetic variation occurred between
populations (64.83%). The populations had a relatively large genetic
distance and a clear population structure. Analytical data revealed a
lack of migration or gene flow between populations.
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Ba quan thé c4 Bdng thu tai cac tinh Ha Giang, Tuyén Quang, Hoa
Binh d3 dwoc danh gia da dang di truyén duya trén phan tich trinh ty
gen COI. Két qua chi ra rang, 3 quan thé nghién ctu c6 muc da dang
haplotype (Hd) twong dbi cao va da dang nucleotide () & muc trung
binh. Pa phat hién duoc 11 haplotype khac nhau trong téng s 90
trinh tu dwoc phan tich. T4t ca trinh tu cta cac haplotype nay da duoc
cong bd trén co sé dir lieu NCBI, voi sb hiéu GenBank tir
MW446147 dén MWA446157. V& gia tri sai khac di truyén Fst cho
thay, giita 3 quan thé c4 Bdng c6 su khac biét di truyén Ion, trong do
su sai khac giita Ha Giang va Tuyén Quang la 16n nhat (0,80807).
Két qua phan tich phuong sai phan tir (AMOVA) chi ra c6 sy khac
biét vé di truyén cua ca Bong ¢ 3 ving nghién ctu do phan 16n bién
di di truyén 1a xay ra giita cac quan thé (64,83%). Cac quan thé co
khoang céch di truyén tuong déi I6n va c6 ciu tric quan thé rd rang.
Céc dir liéu phan tich da cho thay thiéu su di cu hodc dong chay gen
giita cac quan thé.
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1. Mé dau

Trong nhitng ndm gan day, thong qua céc hoat dong khuyén nhong, khuyén ngu va cac chuong
trinh phaét trién thay san, cac tién bo ky thuat da duoc 4p dung nhidu vao san xuat gitp thuc day
nghe nudi trong thiy san nuéc ngot & nudc ta ngay cang phat trién. Véi chinh sach thay d6i co
cau vat nudi theo huéng da dang hda thi nhu cau cua nguoi dan lai tang lén. Trong do, ca Bong
duoc coi 1a mot trong s6 cac ddi twong nudi cé gié tri cua khu vuc trung du mién ndi phia Béc.
Day 1a loai ca ban dia quy hiém thuong thay trén sdng Hong tap trung tir Yén Bai tré 1én, trén
song L6 tir Tuyén Quang tro 1én va trén séng Lam phan chay qua huyén Tuong Duong, Con
Cubng. Ca Bdng gap ¢ sdng Thu Bon va séng Tra Khac [1].

Mic du 14 loai dem lai hiéu qua kinh té twong ddi cao cho nguoi nubi trong thity san va dugc
thi truong ua chudng bai chét lugng thit thom ngon, giau dinh dudng nhung ngudn loi ca Bdng &
nuéc ta dang bi giam st nghiém trong. Nguyén nhéan chinh Ia do anh hudéng cua bién doi khi hau
thoi gian gan day va viéc dip dap lam ho thuy dién hozc ho thay loi da lam ca Bong khong di cu
sinh san dugc. Ngoai ra, viéc khai thdc quad muc nhu dung xung dién, thuoc no.. cung gop phan
lam cho san luong ca Bong sut 'giam nhanh chong. Tuy la loai co ngudn gen quy va co gia tri
kinh té nhung nghién ctu va Xuat ban vé ca BAng ¢ nudc ta la rat it; trong sé d6 chi co xuat ban
cua Nguyén Tat Dic (2018) [2]. Theo tac gid nay thi viéc nghién cau san Xuat nhan tao glong ca
Bdng va nudi thuong pham ca & trong ao Va trong Iong da thanh cong véi nhirng két qua ndi bat.
Nghién ciru ciing dua ra luan diém, céc quan thé ca Bong ¢ cac tinh mién ndi phia Bic nudc ta co
da dang di truyen thap. Tuy nhién, cac thong s6 dé danh gi4 da dang di truyén thi khong dugc dé
cap dén. Trong khi do, trén thé gioi, nghién ciu vé ca Bdng (Spinibarbus denticulatus) chi yéu 1a
& Trung Quéc. Tai qudc gia ndy, cac nha nghién ctru da (g dung cong ngh¢ sinh hoc phan tu dé
nghién ctru dinh danh loai [3], [4], cong b trinh tu gen hoan chinh cua mtDNA [5], hay nghién
ctru vé sy biéu hién ciia cac hormon sinh duc & cap do phan tu [6], [7].

Véi su tién bo cua khoa hoc ky thuat, hién nay c6 rat nhidu phuong phép khac nhau cho phép
danh gia da dang di truyén cia mot loai. Trong do, chi thi phan tir 1a phuong phap dwoc sir dung
phd bién va cho két qua dang tin cay. Viéc nghién ciru so sanh trinh tu doan gen COI déng vai tro
quan trong trong phéan loai [8], xac dinh quan hé di truyen [9], [10] va danh gia da dang di truyen
[11]. Do dé, chling t6i thuc hi¢n nghién ctu nay nhdm déng gop co so dit liéu ngudn gen vé ca
Bong tai Viét Nam. Ket qua nghién ctu s€ la ngUOn dit liéu can ctr hiru ich trong viée dé xuat cac
bién phap bao vé ngudn loi, bao ton da dang ngudn gen, chon gidng, tai tao va phat trién ngudn
gen ca Bong & nuréc ta trong thoi gian téi.

2. Vat li¢u va phwong phap nghién ciu
2.1. Vat ligu nghién ciru

Ca Bc’)ngﬁuqc thu ¢ cac tinh: Ha Giang, Tuyén Quang, Hoa Binh. S6 luong mau thu: 30
mau/tinh. Mau vay (vay nguc) cua ca Bong, kich thudc dai 2 cm, rong 1 cm dugc cat va bao quan
trong ethanol 99% va gitr & 4°C cho dén khi phén tich.

2.2. Phuwong phap nghién ciru

Téach chiét DNA

DNA téng s6 cua ca Bdng dugc tach chiét theo phwong phap két taa mudi [12].

Phdn #ng PCR

Trong nghién ciru nay ching t6i da sir dung chi thi khuéch dai gen COIl (Cytochrome c
oxidase subunit I) ciia ca4 Bong. Thang tin chi tiét vé chi thi dugc trinh bay ¢ bang 1.

Thanh phdn va chu ky nhiét ciia phdn #ng PCR

Phan tmg dwoc thuc hién véi tong thé tich 50l bao gom: 25u1 MyTagq™ Mix 2x (Bioline),
2ul mdi loai moi xudi va mdi ngugc (ndng ¢ moi 10uM), 1-3ul DNA khuén (~ 200 ng) va nudc
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dé ion. Piéu kién phan ung d6i véi chu ky nhiét nhan doan gen thudc ving COI 1a: giai doan
khai dau ¢ 95°C trong 2 phut; tiép do6 1a 30 chu ky bao gdm (giai doan bién tinh & 95°C trong 30
gidy; giai doan gan mdi & 47°C trong 15 gidy; giai doan kéo dai & 72°C trong 30 gidy); giai doan
két thic kéo dai ¢ 72°C trong 5 phat va giit ¢ 4°C. Sau khi phan @ng két thuc lay 3pl san pham
dién di trén gel 1,5% dé kiém tra két qua san pham PCR.

Bang 1. Thong tin vé chi th; siz dung trong nghién citu

oA N Ae 25 a9 Nhiét do Tai liéu
Tén moi Trinh te méi (5°-3%) gén méi (°C) tham khio
COI-L5956-F CAC AAA GAC ATT GGC ACCCT 47 3]
COI-H6855-R AGT CAG CTG AAKACTTTT AC

Tinh sach sd@n pham PCR

Str dung kit tinh sach san pham PCR, QIAquick PCR Purification Kit, Qiagen. Quy trinh tinh
sach theo huéng dan cua nha san xuat.

Gidi trinh tw dogn gen COI

San pham PCR tinh sach duoc gin nhan bigdye Terminator v3.1 Cycle Sequencing Kit, trong
tong s6 hdn hop phan ung 10pl c6 chta: 4.94ul nuoc tinh khiét, 1.94ul BigDye buffer 5x
(400mM Tris-HCI pH 9.0 va 10mM MgCI2), 0.12ul BigDye Terminator va 1ul ExXoSAP
products va duoc giai trinh tu trén thiét bi Genetic Analyzers. Phan mém phan tich Genomelab
system dugc str dung dé tao cac file trinh tw va doc chiéu dai lién ké. Trong nghién ctiu nay, tong
s6 90 mau ca Bong duoc giai trinh tu doan gen COI theo chiéu xudi.

2.3. X ly sé liéu

Dé phan tich, danh gia da dang di truyén cua cac quan thé ca Bdng duya trén trinh tu doan gen
COl, cac phan mém dugc sir dung gom: Finch TV 1.4.0 duoc sir dung dé kiém tra trinh ty gen;
phan mém MEGA 7 [13] duoc sir dung dé xac dinh mirc d6 twong dong giira cac trinh ty, tinh
khoang cach di truyén va xay dung so db méi quan hé di truyén giira cac quan thé. Cac chi s6 da
dang di truyén kiéu don hay da dang haplotype (Haplotype diversity - Hd) va da dang nucleotide
(Nucleotide diversity - m) duoc tinh toan bang cach sur dung phan mém DnaSP v6.10.01 [14].
Phan mém Arlequin v.3.11 [15] dwoc ding de xéac dinh gia tri sai khéc di truyén Fsr, danh gia
muc d6 khac biét bén trong va giita cac quan thé qua phén tich phuong sai phan tr AMOVA.
Xay dung mang ludi haplotype bang phan mém Network [16]. Phan mém nay sir dung két ndi
mang dit liéu dau vao duoc tao ra bai phan mém DnaSP v6.10.01 va st dung thuat toan Median
Joining (chirc ning calculate network) dé tinh. Chirc ning draw network cho phép tu dong vé ra
mang ludi gitra cac haplotype dugc xem Xét.

3. Két qua va thao luan
3.1. Pa dang haplotype va da dang nucleotide

Cac mau nghién ctru da duoc giai trinh tu doan gen COI thugc DNA ty thé, sau khi loai bo cac
viing ¢6 tin hiéu nhiéu (doan dau va doan cubi) cho kich thudc doan nghién ciru 12 884 bp. Cac
trinh ty gen c6 tin hiéu cac dinh cao, rd nét khong bi nhiéu. T4t ca cac trinh tu doan gen COI cua
ca Bdng thu dugc trong nghién ctru nay c6 do tuong ddng cao so véi trinh ty COIl cua loai ca
Bdng c6 tén latin 1 Spinibarbus denticulatus di dugc cong bé trude do6 [3], [4], [17] khi so sanh
BLAST trén GenBank.

Da dang di truyén ciia cac quan thé c& Bong dya trén phan tich trinh ty doan gen COI thé hi¢n
¢ bang 2 va hinh 1. Bang 2 la thong tin vé da dang haplotype va da dang nucleotide cua cac quan
thé nghlen ctu. Hinh 1 12 mang Iuéi haplotype cua cac quan thé nghién ciru. Nhin chung, 3 quan
thé c6 murc da dang haplotype (Hd) cao (trung binh 13 0,823) va da dang nucleotide () ¢ mic
trung binh (gid tri w trung binh 1a 0,00922). 11 haplotype khac nhau da dugc phat hién, khéng cd
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haplotype chung cho ca 3 quan the co 1 haplotype chung cho Hoa Binh va Tuyén Quang, con lai
1a 10 haplotype dic trung cho mdi quan thé. Trong d6, Hoa Binh va Ha Giang déu c6 3 haplotype
didc trung, Tuyén Quang c 4 haplotype dic trung. Tét ca trinh tu cic haplotype nay da duoc
cdng bd trén co so dir lisu NCBI véi s hiéu genbank tir MW446147 dén MW446157. So sénh
vé6i nghién ciu cia Tran Thi Thdy Ha va cong tac vién (2017) vé mirc do da dang di truyén caa
mot s6 quan dan cé tra sir dung chi thi phan tir cytochrome b thi cac quan dan ca Bdng trong
nghién ciru nay ¢6 Hd va m cao hon. Theo d6, 6 quan dan ca tra co gia tri trung binh vé Hd la
0,713 vam 1a 0,00408 [18].

Xét chi tiét vé Hd, cac mau thu ¢ Tuyén Quang cho gi4 tri Hd cao nhat (Hd+SD =
0,621+0,091) sau d6 dén Hoa Binh (0,497+0,102) va thap nhat 1a Ha Giang (0,398+0,101). Tuy
nhién, Hoa Binh la quan thé c6 gia tri cao nhat khi xét vé da dang nucleotide (x + SD =
0,00620+0,00162), tiép dén Tuyén Quang (0,00463+0,00150) va cudi cung la Ha Giang
(0,00137+0,00042) (Bang 2 ). Da dang haplotype (con dugc goi la da dang ve gen) biéu thi xéac
SUAt ma hai alen duoc ldy mau ngau nhién 1a khac nhau, trong khi da dang nucleotide duoc dinh
nghia 1a sb lugng nucleotide khéc biét trung binh trén mdi vi tri trong so sanh ting cap giita cac
trinh ty DNA. Trong cé4c nghién ciru da dugc cong bd trude diy & trong va ngoai nudc, ching toi
chua tim thdy béo céo nao dé cap dén hai gia tri Hd va © cta loai Spinibarbus denticulatus dya
trén phan tich trinh tu doan gen COI hay cac doan gen khac. Trong khi do6, cac chi s6 da dang
dugc bao cdo phd bién nhat trong cac nghién ctu giai trinh ty doan gen COI c4p quan thé 1a Hd
va . Céc s6 liéu nay rat hitu ich cho viéc danh gia da dang sinh hoc vi chlng c6 thé bi anh huong
boi nhiéu yéu té nhu ty 18 sinh san v tinh va hiru tinh, kich thudc va tudi cua quan thé, mic do
két ndi gitra cac quan thé, mic d6 xam nhap tir cac lodi lién quan, ty 18 dot bién co ban va tac
dong cua chon loc [19]-[23].

Ba quan dan ca Bong trong nghién ciu nay khong co su chia sé haplotype chung. C6 01
haplotype chung cho Hoa Binh va Tuyén Quang, con lai l1a cac haplotype déc trung cho tung
ving. Hinh 1 thé hién mang ludi haplotype giira cac quan thé ca Bong ciing cho thiy cac
hapotype chia thanh 2 cum lon (Cluster I va II), trong d6 cum | ¢6 sy hién dién haplotype cua ca
3 quén thé; trong khi cum I1 chi xuat hién haplotype cia Hoa Binh va Tuyén Quang. Tong hop lai
ching t6i thiy, 3 quan thé ca Bdng duoc sir dung trong nghién ctru nay c6 da dang haplotype
tuong ddi cao, khéng ¢ haplotype chung xuét hién & tat ca cac quan thé, mdi quan thé co tir 3 - 4
haplotype dac trung.

Bang 2. Tong hop da dang haplotype va da dang nucleotide cia cac quan thé c& Béng dwa trén phan tich

gen COI
.2 x S6 lwong maiu S6 lwong  Pa dang haplotype Pa dang
Diém thu mau c6 trinh tw dat tiéu chuin  haplotype (Hd+SD) nucleotide (n+SD)
Ha Giang 30 3 0,398+0,101 0,00137+0,00042
Hoa Binh 30 4 0,497+0,102 0,00620+0,00162
Tuyén Quang 30 5 0,621+0,091 0,00463+0,00150
Téng/Trung binh 90 11 0,823+0,021 0,00922+0,00050

3.2. Sai khéc di truyén va khodng cach di truyén

Trong nghién ctu ndy, su sai khac di truyén gitra cac quan thé ca Bong dugc ude luong theo
gia tri Fst [24] va khoang céch di truyén [13], [25] duoc thé hién ¢ bang 3 va bang 4. Theo Nei
(1978), néu Fst< 0,05 thi duoc cho 1a sai khac nho; néu 0,05 < Fst< 0,15 la trung binh; néu Fsr >
0,15 la 16n [26].

Can cir vao do, theo két qua sai khéc di truyén (Bang 3) cho thiy, giira 3 quan thé c4 Bong
duoc khao sat c6 su sai khac di truyen I6n va su sai khac nay déu c6 y nghia théng ké. So sanh Ve
su sai khac di truyén giira cc quan thé véi nhau thuong dugc sir dung trong di truyén hoc quan
thé ung dung. CAc gié tri nay nam trong khoang tir 0 dén 1. Gia tri 0 c6 nghia 1a hai quan thé giao
phdi tu do vai nhau. Gia tri bing 1 co nghia 1a hai quan thé khdng chia sé bat ky alen nao voi
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nhau, tirc 1a khdng sinh san véi nhau, ching hoan toan bi ¢é 1ap vaéi nhau. Trong nghién cau nay,
su sai khac di truyén giita quan thé cad Bong Ha Giang va Tuyén Quang la I6n nhat (Fst =
0,80807), giita Ha Giang va Hoa Binh la nhé nhat (Fst = 0,24697). Gia tri nay tuong tw véi két
qua cua Baisvar va cong tac vién (2019) khi nghién ciu vé su bién doi di truyén caa 7 quan thé
ca loc (Channa striata) thu tai An D¢ thdng qua phan tich trinh ty gen Dloop thugc mtDNA.
Theo d6, quan thé ca loc & Chaliyar va Krishna c6 sy sai khéc di truyén 1on nhat (Fst = 0,813) va
su sai khac di truyén nho nhat Ia giita 2 quan thé cé loc thu tai Gomti va Betwa (Fst = 0,273), tat
Ca CAC sy sai khac nay déu 0 y nghia thong ké [27]. Két qua Fsr trong nghién ctru nay la cao hon
SO V&i gia tri Fst cua c4c quan dan ca chim vy vang trong nghién ctu vé dinh danh va danh gia
da dang di truyén ca chim vay vang bang chi thi phan tir [28]. Theo d6, quan dan ca chim thu &
Hai Phong va Nha Trang c6 su sai khéac di truyén I6n nhat voi Fst = 0,131.

- .0‘

_.. 9

Cluster 1l

O Ha Giang
| |
Hoa Binh Cluster

. Tuyén Quang

Hinh 1. Mang leoi haplotype cua cac quan thé ca Bong
(Ghi chii: Kich thudc cua cac vong tron ty 1¢ thudn véi tan sé haplotype va dg dai cia cdc duong két noi ty
I¢ thugn véi s6 bude dét bién giita cdc haplotype. Théng tin bén ngodi duoc lién két véi cac kiéu gen (Ha
Giang, Hoa Binh, Tuyén Quang) dwoc nhom nghién cuzu chi dinh dé cdc vong tron dwoc thay thé bang céac
mau hién th; tan s¢ cua tirng nhém. Mang haplotype tich hop cac mau cho biét s phan bé ciia cac nhém
hay quan thé trong madi haplotype).

Bang 3. Bang thé hién sir sai khac di truyén (Fsr) giiza cac quan thé ca Bong qua phan tich trinh tz gen COI

Ha Giang Tuyén Quang Hoda Binh
Ha Giang
Tuyén Quang 0,80807*
Hoa Binh 0,24697* 0,60815*

(*Sai khac co y nghia, P < 0,05)

M&i quan hé di truyén giira cac quan thé ca Bdng trong nghién ctru nay dugc danh gia dua
trén két qua phan tich khoang céch di truyén (Bang 4). Trong nghién ciu nay, khoang cach di
truyén gita cac quan thé 1a twong ddi cao (0,001 — 0,018), cho thay 3 quan thé c& Bdng cd quan
hé di truyén xa. Gia tri nay thé hién sy phan ky dién hinh gitra cac quan thé dac thu. Nguoc lai,
theo Tran Thi Thiy Ha va cong tac vién (2017) khi nghién ctru vé khoang cach di truyén gitra cac
quan dan cé Tra cho thdy gi4 tri nay 1a thap (0,00164 — 0,00687). Diéu d6 c6 nghia 1 6 quan dan
ca Tra da dwoc nghién ctru 6 quan hé di truyen khé gan giii. Bén canh d6, nhém tac gia nay cling
tim ra rang, khoang céch di truyén giita quan dan ca Tra nudi va c Tra ty nhién nam trong
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khoang 0,002 dén 0,007, thé hién khdng c6 su khac biét dic trung gitta dan ca Tra nudi va ca Tra
tu nhién [18].
Bing 4. Bang thé hi¢n khoang céch di truyén (phia dudi dwong chéo) va sai s6 chuan (phia trén duong
chéo) giira cac quan dan ca Bong nghién cuu

Ha Giang Tuyén Quang Hoa Binh
Ha Giang 0,005 0,001
Tuyén Quang 0,017 0,005
Hoa Binh 0,001 0,018

3.3. Phan tich phwong sai phin tir (AMOVA)

AMOVA la mot phuong phép dé phat hign mitc do khéac biét di truyén gitra céc quan the khac
nhau str dung cac chi thi phan tu [29]. Két qua phan tich AMOVA (Bang 5) cho thay phan Ion 1a
bién di di truyen gitra cac quan thé (64,83%): trong khi do bién di di truyen Xay ra giira cac ca thé
bén trong quan thé 1a 35,17%. Két qua d6 chi ra rang, su blen doi di truyén xay ra gitra céac vung
(gitra cac khu vuc dia ly) khac nhau hay co su khac biét Ve di truyen clia ca Bong & ba ving dugc
nghién ctru. Didu nay ddng thoi ciing cho thdy, ba quan thé ca Bdng thu tai Ha Giang, Tuyén
Quang, Hoa Binh ¢ ciu tric quan thé ré rang va chi thi phan tw dung trong nghién cau nay c6 muc
d6 da hinh cao. Gia tri Fst 1a 0,64826 cho thay su bién doi di truyén téng thé giita 3 quan thé ¢ mac
d6 16n. Két qua nay ciing twong tu nhu nghién ciru cua Baisvar va cong tac vién (2019) khi phan
tich AMOVA cho thay, phan 16n bién di di truyén la xay ra giita c4c quan thé cé loc (56,45%), bién
di di truyén xay ra giita cac c& thé trong quan thé la (43,55%), gid tri Fst tong thé 1a 0,56 [27].

Béang 5. Phdn tich phwong sai phdan tir (AMOVA) cua cac quan thé ca Bong qua phan tich trinh tw gen COI

P S " Tong binh Thanh phan Phan tram
Nguon bi¢n dong Do tw do phuong bién déng bién dong
Giita cac quan thé 2 207,344 3,39435 Va 64,83
Giita c4c ca thé trong mot quan thé 87 160,233 1,84176 Vb 35,17
Téng 89 367,578 5,23611
For 0,64826"

(* P <0,0001)

3.4. Méi quan h¢ di truyén cia cac quan thé ca Béng

Két qua xay dung so do mdi quan hé di truyén cua 3 quan dan ca Bdng nghién ctru duoc thé
hién ¢ hinh 2, trong dé trinh ty gen COI cua ca Bong (Spinibarbus denticulatus) thu ¢ Trung
QUOC (s6 hleu GenBank KJ994631.1) [4] duoc lay tir ‘ngan hang gen dé dua vao xay du’ng so dd
méi quan hé di truyén cling 3 quan thé nghién cuu. Két qua thé hién & hinh 2 cho thay, cac nhom
ca nghién cau c6 khoang cach di truyén twong ddi I6n. Dya trén chiéu dai cua cac nhanh nam
ngang va phan doan dong vai gié tri 0.10 (Hinh 2) cho thay c6 su bién d6i di truyén dang ké giira
3 quan thé dua trén phan tich trinh tu gen COI. So d6 chia thanh hai nhanh Ién, nhanh 1 chi c6
dai dién mau ca Bang thu & Trung Quédc [4]. Nhanh 2 gdm ba quan thé ca Bdng nghién ciu,
trong d6 nhanh 2 chia thanh 2 nhanh phu, nhanh phu tht nhat chi ¢c6 Tuyén Quang, nhanh phu
thir 2 bao gém ca Ha Giang va Hoa Binh. Két qua nay bé sung cho dit liéu da duoc trinh bay ¢
bang 3, nghia 1a sy sai khéc di truyén giira quan thé ca Bdng Ha Giang va Tuyén Quang la 16n
nhét trong khi giita Ha Giang va Hoa Binh la nho nhat. Xét vé vi tri dia ly, Ha Giang va Tuyén
Quang la nhirng tinh lan can nhau, trong khi Ha Giang va Hoa Binh la nhiing tinh c6 khOang cach
dia ly twong dbi lon. Vay tai sao quan thé ca Bdng thu tai Ha Giang va ‘Tuyén Quang lai cO su sai
khéc di truyén 16n. Biéu nay c6 thé duoc ly giai la do ngudn goc ca Bong da thu. Ca Bong thu &
Ha Giang va Hoa Binh la ca Bong thu & mot so trung tam va trai san Xuat glong Theo théng tin
do cac trung tam va trai san XUt giéng nay cung cap, trude day ho thu gom ca bd me tir tu nhién
vé thuan hoa va cho dé, glu:a hai khu vyc nay da co sy trao d6i c& b me ciing nhu ca glong aé
phuc vu cng tac san xuat va cung ung gidng cho nguoi dan dia phuong. Trong khi d6, ca Bong
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thu & Tuyén Quang la ca thu ty nhién & hd Na Hang. V& ngoai hinh ca Bdng Tuyén Quang c6
ngoai hinh dep hon va mau sdc d6 hon so vai ca B(~)ng thu tai Ha Giang va Hoa Binh. Nhu vy,
c6 thé néi rang, su sai khac di truyen duoc quan sét thy giira cac quan thé ca Bong trong nghién
ctiru cua ching tdi 6 thé 1a do thiéu su di cu hodc dong chay gen gitra cac quan thé nay.

Ha Giang

100

Nhanh 2 Hoa Binh

\\ Tuyen Quang

KJ994631 1

Nhanh 1

010

Hinh 2. So' @6 mai quan hé di truyén cia cac quan thé ca Bong tai Ha Giang, Tuyén Quang, Hoa Binh
4. Két luan

Ba quan thé ca BAng thu tai Ha Giang, Tuyén Quang, Hoa Binh co tinh da dang di truyén
tuong ddi cao va co sy sai khac di truyén Ion. Gen COI 14 img vién duoc lya chon lam chi thi
phan tu trong nghién ctru c6 mie do da hinh cao ¢ ca Bong (Spinibarbus denticulatus). Két qua
ctia nghién ctru nay dong gop co so khoa hoc vé dir liéu ngudn gen cua ca Bong & nude ta, co 'y
nghia tham chiéu & trong va ngoai nudc cho cac nghién ciru sau nay lién quan dén ca Bdng.
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