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Dusky Labiate-barbel fish (Anh Vu) is one of the indigenous species
with economic value, distributed in the rivers of the Northern
mountainous region, including Thai Nguyen province. In this study,
four populations of Anh Vu in Song Cong city, Vo Nhai district, Dai
Tu district and Thai Nguyen city were investigated for genetic
diversity and phylogenetic based on analysing and sequencing the
mitochondrial Cytochrome c¢ oxidase subunit I (COI) gene. The
results show that the genetic relationship between populations is
relatively proportional to the geographical distance of rivers in Thai
Nguyen province. Haplotype diversity and nucleotide diversity in the
Vo Nhai and Song Cong city population were higher than those in
others. The genetic difference of Anh Vu population between Vo
Nhai-Dai Tu and Dai Tu-Song Cong city was. The phylogenetic tree
indicated the distant genetic relationship between Dai Tu population
and other’s. The results of genetic diversity of Anh Vu in Thai
Nguyen are the scientific basis for proposing solutions to conserve
and develop genetic resources of this fish.
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C4 Anh vi (semilabeo obscurus) la mot trong nhiing loai ban dia c6
gia tri kinh té, phan bé chua yéu trén céc séng caa mién nii phia Bic,
trong dé co tinh Thai Nguyén. Trong nghién ciru ndy, 4 quan dan ca
Anh vil thu tai thanh phd Séng Cong, V6 Nhai, Pai Tir va thanh phé
Thai Nguyén dugc phén tich danh gia da dang va phat sinh loai dua
vao phén tich trinh tu doan gen Cytochrome C oxidase subunit |
(COI) caa vung gen ty thé. Két qua nghién ctru cho thdy, quan hé di
truyén gitra cac quan thé 1a twong ddi ty 1é thuan véi khoang cach dia
ly cuia cac con song trén dia ban tinh Thai Nguyén. Pa dang di truyén
haplotype va da dang nucleotide trong quan dan V& Nhai va thanh
phd Séng Coéng cao hon so voi dan ca Pai Tur va thanh phd Théi
Nguyén. Sai khac di truyén Ién theo cip gitra dan ca Anh vii VS Nhai
- Pai Tir va Dai Tir - thanh phd Séng Cong. Cay phat sinh loai phan
tir thé hién quan hé di truyén xa giira dan c4 Pai Tir voi cac dan céa
khéc. Két qua danh gia da dang di truyén loai c4 Anh vii tai Théi
Nguyén 1a co sé khoa hoc dé dua ra giai phap bao ton va phét trién
nguon gen loai ca nay.
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1. Mé dau

Ca Anh Vi S. obscurus Ia mot trong nhirng loai ¢4 ban dia dac san & nudc ta, duge coi la mét
trong nhing loai c4 ngon nhat ciia song Hong (cé tién vua) [1]. Trén thé gidi, c4 Anh vii phan b
tu nhién tai Bic Viét Nam va Nam Trung Qudc [2], [3]. Tai Viét Nam, ca phan bé tap trung &
trung du va mién nti nhu trén Soéng Thao (Lao Cai, Yén Bai), song Ky Cung (Lang Son), song
L6 Gam (Ha Giang, Tuyén Quang, Phi Tho), séng Cau (Béc Can, Thai Nguyén), song Pa (Hoa
Binh, Son La, Lai Chau), song Ma (Thanh Hoa) va song Lam (Nghé An - viing Con Cudng) [4].
Hién nay, do diéu kién méi truong bi bién ddi theo chiéu huéng x4u di, nhung chu yéu la do bi
khai thac qua mirc bang cac phuong tién mang tinh huy diét nhu xung dién, thudc nd, nén san
luong ca Anh vil bi giam sut nghiém trong. Ca Anh vii di dugc xép vao mic nguy cip tuyét
chung bac II, can phai bao vé gap [4].

Ung dung chi thi phan tir trong nghién ctru da dang di truyén va ciu trac quin thé trén ddi
tugng thily san da va dang duoc tng dung rong rdi; mot trong cac chi thi d6 1a chi thi COI ty thé
(Cytochrome C oxidase subunit I). Chi thi COI c6 nhiéu vu diém ‘nhu ving gen COI la doan trinh
tu ngin, c6 thé giai trinh tw mot CaCh nhanh Chong va khong tén kém; trdt tu nucleotide trong
doan COI c6 tinh bao ton va ty 18 tién hoa twong ddi cao; ton tai sé lwong 16n ban sao trong té
bao, ving khong ma héa chiém ty 18 nho, nén duge chon 1am chi thi phan tir trong di truyén ma
vach dé xéc dinh su da dang sinh hoc, phan tich cac mbi quan hé tién hoa va bién dong di truyén
trong loai va giira cac loai sinh vat [5], [6]. Trén c4 Anh vil, rat it cic nghién ctru dénh gia da
dang di truyén tng dung chi thi COI ty thé, chu yéu 1a nghién ctru dinh danh va phén tich dic
diém bd gen ty thé nhu & Trung Qudc [7]-[9]; & Viét Nam chi duy nhét nghién ctru dinh danh loai
c& Anh vii ciia Tran Thi Thay Ha va cong sy (2018) [10].

Dé bao ton ngudn gen dong thuc vat, thiy san va tai nguyén sinh vat quy hiém trén dia ban
tinh Thai Nguyén, tir ndm 2021, UBND tinh Thai Nguyén da ra Quyét dinh thuc hién cac nhiém
vu Khoa hoc va cong nghé vé quy gen cip tinh [11], [12]. Chinh vi thé, ching toi thuc hién
nghién ctru nay nham thu thap, dinh danh, danh gia da dang di truyén, giup cho cong tac bao ton,
khai thac va phat trién gia tri ngudn gen ca Anh vii tai tinh Thai Nguyén.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu nghién ciru

N\

N

N\, LAl CHAU

Hinh 1. So d6 dia diém thu mdu ca Anh Vii trén dia ban tinh Thai Nguyén
Ghi ch(: A- So' @6 mét s6 tinh mién Bdc Viét Nam, B-So do tinh Thdi Nguyén.
Hinh tron do twong ing voi dia diém thu mau. Biéu do dwoc vé trén phan mém QGIS 3.22.15
Song Cong bdt nguon tir Péo Khé - Thai Nguyén, chay qua Pai Tir - TP. S0ng Cong - TP. Phé Yén, noi voi
song Cau tai ranh gidi ba xd, phuong Tan Phi, Thudn Thanh (Phé Yén), Pai Thanh (Hiép Hoa, Bdic
Giang). Song Cau ¢6 nhiéu phy liew, nhing phu heu chinh déu nam trong tinh Thai Nguyén. Song Cau chay
qua nhiéu huyén cia Thai Nguyén nhw TP. Thai Nguyén, Phii Binh, Bong Hy, Phu Luong. Song Nghlnh
Twong chdy qua cdc xd Nghing Twong, Sang Moc, Thirong Nung, Than Sa thudc huyén Vé Nhai, réi dé ra
song Cau tai dia ban xd Van Lang, thude huyén Pong Hy (theo https://vi.wikipedia.org/)
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Mau vay ca Anh vii S. obscurus thu tai 04 huyén/thanh phé trén dia ban tinh Thai Nguyén,
trong thoi gian tir thang 02/2022 - thang 3/2022, bang ludi bén, ludi chai va bat quai; 15
mAau/quan dan (hinh 1, bang 1). Mau vay c4 duoc bao quan trong dung dich cén 96%, & 4°C trudc
khi tach chiét DNA.

Bang 1. Bdng thong tin mau cd Anh vii S. obscurus thu tai mét sé dia diém trén dia ban tinh Thdi Nguyén

STT Piém thu miu Ky hiéu mau S6 lwong mau
1 Phuong Chéau Son - Thanh phé (TP) Séng Cong TPSC 15
2 X&Tan Thai - huyén Dai Tur DT 15
3 Xa Sang Méc - huyén V& Nhai VN 15
4 X&Hudng Thugng - Thanh phd Théai Nguyén TPTN 15
Téng cong 60

2.2. Phwong phap nghién curu

Tach chiét DNA tong sé

DNA dugc tach chiét bang kit DNeasy Blood & Tissue (Qiagen, Puc). Quy trinh tach chiét
theo huéng dan cua nha san xuét. Binh lugng va dinh tinh cdc mau ADN téng sé sau khi tach
chiét bang dién di kiém tra trén gel argarose 0,8% va do trén may Nanodrop 2000C (Thermo
Scientific, My).

Phdn i#ng PCR khuéch dai gen COI (PCR1)

Phan tng PCR thuyc hién trén may PCR Mastercycler ProS dugc dung dé khuéch dai doan gen
COI cua gen ty thé sir dung cap mai universal dac hiéu cho gen COI, méi FishF1 xudi va nguoc,
vé6i kich thude du kién khoang 700bp (F: 5-TCAACCAACCACAAAGACATTGGCAC-3’ va
R: 5’- TAGACTTCTGGGTGGCCAAAGAATCA-3) [13].

Thanh phan phan tmg PCR duoc thiét 1ap duya trén kit My Taq Mix 2x (Meridian Bioscience,
Duc); vai thé tich 50pl gom 25ul MyTaq Mix 2x; 2ul moi 10uM mdi loai; 1-3pl DNA khuén (~
200 ng) va nudc d& ion. Chu trinh nhiét cho phan tng PCR khuéch dai gen COI nhu sau: Giai
doan khoi dau ¢ 94°C trong 2 phit; sau d6 1a 35 chu ky (giai doan bién tinh ¢ 94°C trong 15 giay;
giai doan gan modi ¢ 58°C trong 15 gidy; giai doan kéo dai & 72°C trong 30 gidy); cudi cung giai
doan két thic kéo dai & 72°C trong 5 phut va gitr & 4°C. San pham PCR duoc kiém tra bang dién
di gel agarose 1,5% vai thang DNA chuan 50bp (Hyper LadderTM 50 bp - Bioline, M¥).

Tinh sach sdn phdam PCR

San phim PCR gen COI duoc tinh sach bang kit QIAquick PCR purification (Qiagen, Puc),
theo hudng dan caa nha san xuat.

Gidi trinh tw dogn gen COI

- Phan #ng PCR gidi trinh tix (PCR2): Thanh phan caa phan tng PCR giai trinh ty trong tong
thé tich 20 pl bao gém: 8 pl DTCS Quick Start Kit; 0,5-10 ul san pham PCR1 da tinh sach dam
bao néng d6 50 ng/100 fmol; 2 ul Primer (1,6 pmol/ul hoic 1,6 uM) va nuée dé ion. Chu trinh
nhiét cho phan g PCR2 1a 30 chu ky bao gém: 96°C trong 20 gidy, 50°C trong 20 gidy va 60°C
trong 4 phdt. Cudi cung giit ¢ 4°C.

- Tinh sach san pham PCR2: Tinh sach bang Ethanol (Merk, Duc) theo quy trinh sau: Chuyén
toan bo san pham PCR2 (20 pl) sang dng eppendorf da chira 5 pl dung dich ngirng phan &ng bao
goém: 2 pl 3M Natri Acetat pH 5,2; 2 pl EDTA 100 mM; pH 8,0, 1 pl Glycogen 20 mg/ml. Thém
75 pl Ethanol 95% lanh bao quan trong -20°C, voltex, ly tdm 13.000 vong/phut trong 20 phdt tai
4°C. B6 dich ndi phia trén, giir lai DNA két taa & day ong. Rira két tua bang 200 ul Ethanol 70%
lanh bao quan trong -20°C, ly tdm 13.000 vong/phut trong 5 phut tai 4°C. Bé dich ndi phia trén,
giir lai DNA két taa & day dng. Budc ndy thyuc hién 2 lan. Dé khd tu nhién & nhiét d6 phong. Hoa
tan DNA két tua bang 40 pl SLS.

- Thyee hién gidi trinh ti trén may GenomeLab GeXP: Chuyén toan bo dung dich DNA hoa
tan trong SLS tir budc tinh sach vao giéng trong ung trén dia chay mau. Dat dia mau va dia dém
vao may giai trinh ty. Cai dat va chay chuong trinh.
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Phan tich va xi Iy sé liéu danh gid da dang di truyén qudn dan cd Anh vii S. obscurus

Trinh ty gen duoc danh gia tin hiéu cac nucleotide, duoc chinh sira, loai bé tin hiéu nhiéu va
can chinh bang phan mém Finch TV 1.4.0 (http://www.geospiza.com) va cong cu ClustalW trong
BioEdit 7.0.5 (http://www.mbio.ncsu.edu/Bioedit/bioedit.ntml). Trinh ty gen COI cta mau ca
nghién ctru s& dugc so sénh mic d6 twong ddng (Percentage of Identities) voi cac trinh ty gen da
cong bd trén Ngan hang GenBank (NCBI - National Center for Biotechnology Information), sir
dung cdng cu BLAST, dé xac dinh loai twong dong.

Da dang di truyén va céu trac di truyén ctia bon nhém ca Anh vii S. obscurus dugce tinh toan
va so sanh. Nghién ctru da hinh DNA dugc phan tich dwa vao phan mém DnaSP v6.10.01 [14],
dé xéac dinh cac thong s6 vé da dang haplotype (Haplotype diversity - Hd), da dang nucleotide
(Nucleotide diversity - m) va so 6 mang luéi haplotype duoc xay dung bang phan mém Network
4.6.1 [15]. Phén tich phuong sai phan tt AMOVA va sai khac di truyén Fst giita cac nhom cé
nghién ctru dugc tinh toan str dung phan mém Arlequin v.3.11 [16].

Téng sb 07 trinh tu gen COI gém c6 4 trinh tu phd bién (consensus sequence) cuia 4 quan dan
c4 nghién ctru; va trinh ty gen COIl ctia 03 loai c4 Anh vii S. obscurus ¢ Trung Qudc (voi sb hiéu
GenBank MG560823, GU086581 va MN229748) da dugc str dung dé xay dung cdy phat sinh
loai phan tir. Cay phét sinh loai thé hién mdi quan hé di truyén giita cac quan thé nghién ciru
dugc xay dung dua trén phuong phap UPGMA [17] va m6 hinh khoang cach Tamura-Nei [18],
thyc hién trén phan mém MEGA X [19] véi gia tri bootstrap (1000 1an lap lai) & danh gia do tin
cdy cua su phan nhéanh trén cay phan loai UPGMA.

3. Két qua nghién ciru va thao luan
3.1. Két qua gidi trinh tur gen COI ciia cd Anh vii

Két qua giai trinh tu gen cho tin hidu dinh cao, ré nét, khong bi nhiéu. Trinh ty gen COI hoan
chinh cta ca Anh vil trén dia ban tinh Thai Nguyén di duoc xac dinh gdm 652 bp. Cac trinh tu
gen COI ci Anh vii thu dugc c6 d6 twong dong cao (> 99,37%) véi cac trinh tw gen COI ca Anh
vii Semilabeo obscurus cua Trung Quéc (v6i s hiéu 1a GU086581) da cong bd trude do khi so
sanh BLAST trén ngan hang GenBank [7]. Céc trinh ty COI ctia 60 miu ca Anh vii dat yéu cau
cho céc phan tich tiép theo.

3.2. Pa dang cac haplotype va cac nucleotide

Tinh da dang haplotype va nucleotide 1a cac chi s6 quan trong cia sy da dang di tmyen trong
mot quan thé. Két qua phan tich vé da dang haplotype va da dang nucleotide ciia 4 quan dan ca
Anh vii tai Thai Nguyén dya trén trinh ty gen COI dugc thé hién & bang 2 va hinh 1.

Bang 2. Pa dang viing gen COI trén quan dan c& Anh vii S. obscurus tai Thai Nguyén

Quén dan N n p h+SD n+SD

Thanh phé Séng Cong 15 4 0 0,762+0,066 0,00190+0,00029
V& Nhai 15 4 0 0,743+0,070 0,00199+0,00024
Pai T 15 3 1 0,590+0,077 0,00099+0,00019
Thanh phé Thai Nguyén 15 3 0 0,676+0,070 0,00126+0,00021
Téng s6/ Trung binh 60 5 1 0,699+0,031 0,00160+0,00015

Ghi cha: N: so trinh ti diroc phan tich; n: so lwong haplotype; p: sé lwong haplotype ddic trung; h: da
dang haplotype,; n: da dang nucleotide

Téng s6 5 haplotype khéc nhau cho 4 quan dan ca Anh vii S. obscurus tai Thai Nguyén da
dugc xac dinh, trinh ty cAc haplotype nay da dugc cong bé trén ngan hang GenBank véi s6 hiéu
OP269716 - OP269720. Trong do, haplotype 3 ¢6 tan s6 xuat hién 16n nhét (41,7%), tiép theo Ia
haplotype 1 (31,7%), ca 2 haplotype nay déu xuét hién & tat ca cac quan dan nghién ciru, day 1a
nhiing haplotype chung cho cac quan dan nghién ctru; chi duy nhit haplotype 5 1a haplotype déc
trung chi xuat hién & quan dan ca Anh vii & Pai Tir (hinh 2 va két qua chi tiét vé cac haplotype
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gen COIl ciia ca Anh vii khong hién thi trong bai bao nay). Gié tri da dang haplotype va da dang
nucleotide trung binh twong tng 1a 0,699+0,031 va 0,00160+0,00015, dugc coi la cd su da dang
haplotype twong ddi cao va it co sy da dang nucleotide. Pa dang haplotype cao hon trong khi da
dang nucleotide thap phan anh viéc hinh thanh sy sai khac cua cac quan dan nghién cau mei chi
xay ra gan day [20]. Quan dan ca Anh vii & TP. Séng Cong va ¢ V& Nhai thé hién sy da dang di
truyén cao hon 2 quin dan c4 Anh vii con lai, ¢6 4 haplotype, véi da dang haplotype va da dang
nucleotide trung binh twong ung la 0,762+0,066; 0,00190+0,00029 va 0,743+0,070;
0,00199+0,00024 (bang 2).

H_1 G 562 H_EO 504 H_JG

(O TPSC @ W~ @ TPIN @ o7
Hinh 2. Mang lLréi haplotype cua cac quan dan cd Anh vii S. obscurus dira trén gen COI
Ghi chu: Kich thudc cua cac vong tron ty I¢ thugn véi s6 lirong haplotype. Con s trén cac nhanh thé hién
cdc bude dot bien. Mau sac Cia cdc vong tron twong ung Voi tung dia diem thu mau. Mang haplotype tich
hop cac mau cho biét sy phén bé cua cac nhém hay quan dan ca Anh vii trong mol haplotype

Da dang haplotype hay goi la da dang vé gen/alen, biéu thi xac sudt ma hai alen dugc 1y ngau
nhién 1a khac nhau. Trong khi da dang nucleotide dugc dinh nghia 1a $6 luong nucleotide khac
biét trung binh trén mdi vi tri trong so sanh timg cip giita cac trinh tw DNA. Trong nghién cau
nay, Xuat hién nhiing haplotype chung va riéng biét, co su ket ndi, chia sé chung kiéu haplotype,
thé hién mo| quan hé gan giii vé mit di truyén giita cc quan dan nghién ciru. Nguyén nhéan caa
su két néi ndy c6 thé do ca Anh vil thu thap trong nghién ciu nay phan b trén vang séng Céng
(Tan Théi - huyén Pai Tir, Chau Son - TP. Sng C6ng), sdng Cau (Hudng Thugng - TP. Théi
Nguyén) va song Nghinh Tuong (Sang Mgc - huyén V6 Nhai). Gitra 3 con song nay c6 mi giao
luu thuy vuc truc tiép, Song Cong va Song Nghinh Tuong déu c6 nhanh séng chay vao song Cau,
nén c6 moi lién quan mat thiét véi nhau vé dong chdy, sinh hoc va méi truong, nén vige di cu,
trao d6i ngudn gen ca Anh vil gitra cac ving 1a diéu dé hiéu.

3.3. Cdu trdc di truyén quan thé ca Anh vi S. obscurus tgi Thai Nguyén

Ciu tric di truyén
K&t qua phan tich phuong sai phan tit (AMOVA) dugc thé hién ¢ bang 3.
Bang 3. Phén tich AMOVA cua cdc dan ca Anh Vi S. obscurus dua trén phdn tich dogn gen COI

Gen  Ngudn bién dng P tw Téng binh Thanh phan Ph:?m tram Fer
: do (df) phuong (SS) bién dong bien dong
Giira cac dong 3 2,700 0,02667 Va 5,06
COl Trong mét dong 56 28,000 0,50000 Vb 94,94 0,05063™
Tong 59 30,700 0,52667

Ghi chu: Va, Vb: s6 lirong thanh phan phicong sai, ™ P < 0,0001

Két qua bang 3 cho thiy phan tram bién dong trong mot dong (94,94%) 1on hon su bién dong
giira cac dong (5,06%). Két qua d6 chi ra rang, c6 su sai khac vé di truyén xay ra giira cac ca thé
trong ciing mot dong. Gia tri Fsr 1 0,05063 cho thiy su bién ddi di truyén tong thé giira 4 dong
ca Anh vii nghién ctru & muc do trung binh. Nghién ciru cta chung t6i ciing ¢ két qua tuong tu
nhu nghién ctu bién dong di truyén trén ca Chinh hoa Anguilla marmorata ¢ Viét Nam va ca
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Chép Cyprinus carpio ¢ Trung Quéc, nguoc lai voi ca Bdng Spinibarbus denticulatus & Viét
Nam. O ca Chinh hoa thu tai mién Trung Viét Nam, khi phan tich AMOVA cho thiy phan Ion
bién di di truyén ciing xay ra giira cac ca thé trong mot quan thé (99,26%), trong khi su bién dong
giira cac quan thé 1a 0,74%; gia tri thong ké Fsr 12 0,007 [21]. Nghién ctu ciia Zhao va cong su
(2020) danh gia bién di di truyén cua cac dong ca Chép tu nhién va dong cad Chép nhap noi &
Trung Qudc, ciing cho két qua sy bién dong gitra cac ca thé trong mot quén thé (72,71%) cao hon
su blen dong gitra cac quan thé (26,32%) [22]. Nguoc lai, bién di di truyen ca Bong & mot sé tinh
mién nui phia BaC Viét Nam giira cac quan thé (64,83%) cao hon bién di di truyén giira cac ca
thé trong mot quan thé (35,17%) [23].

Sai khac di truyén

Két qua phan tich sai khac di truyén (Fst) cia 4 quan dan ca Anh vii khi so sanh tirng cap véi
nhau dugc trinh bay & bang 4.

Bang 4. Sai khac di truyén giita cdc dan cd Anh vii S. obscurus dea trén phdn tich doan gen COI

Pia diém thu miu TP. Séng Cong V6 Nhai Pai Tir TP. Thai Nguyén
TP. Séng Cong 0,92793 0,03604 0,61261
V6 Nhai -0,05556 0,01802 0,27928
Pai Tir 0,10488* 0,18138* 0,12613
TP. Thai Nguyén -0,02857 0,02116 0,08333

Ghi chu: Gia tri Fsrdua trén gen COI (phia dudi dwong chéo) va sai sé chudn (phia trén dwrong chéo) giira
Cac quan dan cd Anh vii; * Gid tri Fst sai khdc ¢6 y nghia (P < 0,05)

Két qua nghién ctru cho théy, gia tri Fst dao dong tir -0,05556 dén 0,18138; ¢6 su sai khac di
truyén o rét gitta dan ca ca Anh vii & Pai Tu va ca Anh vl & VO Nhai (Fst = 0,18138); sai khéac
di truyén & mirc trung binh giita dan c& Anh vii & Pai Tl va ca Anh vii & TP. Song Cong (Fst =
0,14088) xét trén gen COI (P<0,05). Céc nhom c4 Anh vii con lai phan 16n déu 14 sai khac nho va
khong cé ¥ nghia thong ké (P>0,05).

Su khéc biét vé di truyén cac quan thé thuong duge danh gia dya trén khoang cach di truyén
gitra ching [24], [25] va hé sé sai khac di truyen Fst ctia Wright (1969) [26]. Theo Nei (1972),
néu gia tri Fst < 0,05 dugc cho 1a sai khac di truyén nho thi 0,05 < Fsr < 0,15 duge cho 1a sai khac
di truyén trung binh va Fst > 0,15 duoc cho 1a sai khac di truyén rd rét. Trong nghién ciru nay,
gia tri Fst rat thap, chi ¢6 hai cip (c4 Anh vii & Pai Tl - ¢4 Anh vii & V& Nhai va cd Anh vii ¢
Dai Tir - c4 Anh vii & thanh phd Séng Cong) c6 su sai khac di truyén trong so sanh cip, c6 thé do
hai dan cé thu trén song Cong (cd Anh vii & Pai Tur) va song Nghinh Tuong (ca Anh vii & VO
Nhal) day la hai con song khac nhau, khong c6 nhanh séng chay vao nhau, nén it co su glao thoa
ngudn gen. Gia tri sai khac di truyén thong thuong ty 1¢ thuén véi khoang cach dia 1y gitra cac
quan dan c4, trong nghién ciru nay sai khac di truyen gilta dan ca Anh vii tai VO Nhai - Dai Tur va
tai Pai Tu - TP. Song Cong 1a nhom c6 di truyén xa, it co su giao luu ngudn gen, diéu ndy ciing
dugc phan anh qua vi€c hinh thanh cac haplotype déc trung cua quan dan ca nay [27]. Tuy nhién,
nhu da trinh by & trén, hai séng ndy déu c6 nhanh chay vao song Cau nén cd Anh vi tai Thanh
phd Song Cong, TP. Thai Nguyén va V& Nhai da co sy trao d6i ngudn gen hay troi dat di truyén,
nén sai khac di truyén theo cdp gilta chung 1a rat nho. Theo Holsinger va Weir (2009) [28], sai
khac di truyén 1a sy tich liiy bién dong cua tan sb alen giira cac quan thé, anh hudng béi cac luc
tién hoéa nhu chon loc hodc troi dat di truyén.

3.4. Méi quan hé di truyén

Cay phat sinh loai phan tir duoc xay dung dwa trén phuong phap UPGMA véi gid tri boostrap
1000 Ian lap da chi ra mi quan hé di truyén caa cac dong ca Anh vii thu tai cac huyén/thanh phd
& Thai Nguyén duoc thé hién qua hinh 3.

Xét trén gen COI cho thay cay phan loai phan tir phan thanh 2 nhanh; trong d6 4 dong ca Anh
vii nghién ctiru xuit hién cting mét nhanh, nhanh con lai 13 cac loai ca Anh vii cua Trung Quéc
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véi tén khoa hoc 1a Semilabeo obscurus. Tuy nhién, khoang cach giita cac nhanh 1a rat nho, diéu
d6 c6 nghia 1a 4 dong ca c6 mdi quan hé di truyén gan giii va v6i ca Anh vii S. obscurus cua
Trung Quéc. Bé hiéu rd hon mdi quan hé di truyén caa 4 dong ca Anh vii nay, chiing toi tiép tuc
xa@y dung cdy phat sinh loai phan tir véi phuong phap tuong tu va dir liu chi loai bo cac loai ca
Anh vii S. obscurus tir Trung Quéc (hinh 4).

TP.Thai Nguyen-Vietnam 2022

TP.Thai Nguyen-Vietnam 2022

28 | Vo Nnai-Vietnam 2022

TP.Song Cong-Vietnam 2022 Vo Nhai-Vietam 2022

Dai Tu-Vietnam 2022

MG560823 S.obscurus GuiZhou-China 2018

TP Song Cong-Vietnam 2022

| GU086581 S.obscurus Yunnan- China 2009

3] | MN229748 S.obscurus Guagxi-China 2019

Dai TuVietnam 2022

Hinh 3. Cay phat sinh Ioal phan tik ciia CAc quan Hinh 4. Cay phét sinh loai phan ti cia 4 quan dan
dan ca Anh vii S. obscurus dya trén gen COl khiso  cd Anh vii S. obscurus dya trén gen COI khong su
sanh voi cac quan dan cd Anh vii khdc trén thé Qidi dung trinh ty tham chiéu

Theo hinh 4, dong ca Anh vii tai Pai T, sau d6 la dong TP. Séng Cong la nhitng dong c6 mdi
quan hé di truyén xa hon véi cac dong con lai. Diéu nay cé thé ly giai 1a do khoang cach dia ly
Ccua cac con song trén dia ban tinh Thai Nguyén.

Theo diéu tra hién trang phan bd, ngudn lgi ca Anh vii tai Thai Nguyén trén 216 ho dan thuoc
9 xa/thanh phé trén dia ban tinh [29] cho thiy rang, ca Anh vii rat hiém gap trén céc sdng cua
Thai Nguyén; theo danh gia ctia ngudi dan thi van con hién tuong khai thac ca bang phuong tién
hity diét. Theo o, chi c6 25/216 ho thudc 4 xa (nhu Bang 1) ¢6 danh bat duoc cd Anh vii (chiém
11,57%). C6 51,39% ngudi dan dugc hoi khong biét ca Anh vii thudc loai ca quy hiém cé nguy
co tuyét chung. V& tan sé bét gap trong quéa trinh khai théc, phan 16n ho dan khong bit gip ca
Anh vii trong qua trinh khai thac (84,43%), con lai rat it hoac hiém gap. Kich thuéc ca Anh vil
thuong bét gap trong qué trinh khai thac tir 100-300g/con, trong khi cé thanh thuc khi khéi lwong
> 300g/con [30]. Biéu nay cho thiy, ca Anh vii trén dia ban tinh Thai Nguyén can dugc bao ton,
phuc trang nguon gen. Tir két qua diéu tra nay cing vai két qua trong nghién ciru dénh gia da
dang di truyén ca Anh vii, ching toi dé xuat mot so giai phap sau nham bao ton va phét trién
nguon gen ca Anh vil trén dia ban tinh nhu sau:

(1) Tiép tuc diy manh cdng tac tuyén truyén, nang cao nhan thic cua ngudi dan cé sy huy
dong cua céc to chirc doan thé (nhu Poan Thanh nién, Hoi phu nit, Hoi cuu chién binh, Hai néng
dan,...) vé& bao ton va phat trién ngudn lgi c4 Anh vii 1a loai quy hiém dang c6 nguy co tuyét
ching trén dia ban tinh Thai Nguyén.

(2) Vé giai phap ky thuat cho phuc trang nguodn gen ca Anh vii: Tiép tuc hoan thién quy trinh
cling nhu nhan réng md hinh san xuét giéng va nudi thuong phdm ca Anh vil trén dia ban tinh,
giam thiéu khai théc tu nhién. Trong két qua phan tich da dang di truyén cua 4 dong ca Anh vii S.
obscurus tai Thai Nguyén dua trén trinh tu gen COI, ching tdi thdy ring dan ca Anh vii ¢ Pai Tir
¢6 sai khac di truyén voi dan ca & V4 Nhai va TP. Séng Cong, nén trong sinh san nhan tao, c6 thé
st dung lai tao theo cdp dan ca Anh vii tai VO Nhai voi dan ¢ Pai Tu va dan ca ¢ Pai Tu véi dan
¢4 & TP. Song Cong dé han ché can huyét xay ra & dan ca Anh vii trén dia ban tinh Thai Nguyén.

(3) Vé giai phap bao ton nguon lgi ca Anh vii: Nén tha tai tao nguon lgi ca Anh vii trén mot
s6 song nhu song Cau, song Cong va séng Nghinh Tudng.

4. Két luan

Két qua phan tich da dang di truyén cua 4 dong ca Anh vii S. obscurus tai Thai Nguyén dya trén
trinh ty gen COI cho thay, dan ca Anh v & V6 Nhai va ¢ TP. Song Cong c6 do da dang haplotype va
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da dang nucleotide cao hon cac quan dan c4 Anh vii con lai. Pan ca Anh vii VS Nhai - Pai Tir va Pai
Tir - thanh phd Song Cong c6 sai khac di truyén khi so sanh cap gia tri Fst. Két qua phan tich
AMOVA cho thay dan ca co bién doi di truyén giita cac c4 thé trong cing mot dong. Cay phét sinh
loai phan tir thé hién quan hé di truyén xa gitra dan ca Dai Tir voi cac dan ca khéc.

Loi cam on

Nghién ctru nay duoc tai tro boi Quy phat trién Khoa hoc va Coéng nghé tinh Thai Nguyén
trong dé tai mad s6 QGT 16.DT.05/2021.
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