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The mitochondrial cytochrome ¢ oxidase subunite I (COI) gene has
been used extensively to study molecular taxonomy in animals. In this
study, we study the sequencing analysis of COIl gene segments
isolated from Thai Nguyen catfish sample. COIl gene fragment was
isolated from catfish genome DNA by PCR technique. Then, the PCR
product was purified and sequenced, the COI gene segment obtained
was 616 bp in length. Nucleotide sequences of COIl gene were
compared with those published on Genbank using Blast software. The
comparison results showed that the studied COI gene segment did
nothave scientific basis to identify species in the genus Silurus. Using
Bioedit software to compare the nucleotide sequence of the COI gene
fragment showed that the studied catfish sample could be a different
species compared with the submitted species belonging genus Silurus.
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Phan loai phan tu

Gen ma héa cytochrome ¢ oxidase subunit I (COI) & ty thé duoc s
dung nhiéu dé nghién ctu phan loai phan ti ¢ dong vat. Trong
nghién ciru nay, chang tdi phan tich trinh tu doan gen COI phan lap
tir mau ca nheo Thai Nguyén. Poan gen COIl dugc phan lap tir DNA
genome mau ca nheo bang ky thuat PCR. Sau d6, san pham PCR
duoc tinh sach va xac dinh trinh tu, doan gen COI thu dugc ¢6 chiéu
dai 616 bp. Trinh tuy nucleotide doan gen COIl dugc so sdnh véi cac
trinh ty da cong bd trén Genbank bang cach st dung phin mém
Blast. Két qua so sanh chi ra, doan gen COI nghién ctru khong c6 co
s6 khoa hoc dé dinh danh dén loai trong chi ca nheo Silurus. Str dung
phian mém Bioedit so sanh trinh ty nucleotide doan gen COI cho
thiy, mau ca nheo nghién ctu co thé 1a 1 loai khac so véi cac loai da
cdng bd thudc chi ca nheo Silurus.
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1. Mé dau

Hién nay, ngoai cac nghién ctru phan tich vé dac diém hinh thai, cac phuong phap nghién ctu
di truyén phan loai phan tir ciing dugc sir dung nham hd trg nhan dang va dinh danh loai. Tat ca
c4c té bao sinh vat nhan chuan déu co chira ty thé, DNA ty thé c6 toc do thay doi nhanh, chiing
cung cap nhirng sai khac quan trong trong trinh tu giira cac loai [1]. Mot sé gen ty thé dugc sir
dung nhiéu dé nghién ctu va (ng dung trong phan loai phan tir c6 thé ké dén nhu cytochrome ¢
oxidase subunit I (COI) va 16S rRNA [2]-[4].

Co so dir lieu Fishbase cho thiy, ca nheo chi Silurus c6 14 loai thuoc ho Siluridae, bo
Siluriformes, 16p Actinopterygii, nganh Chordata va gigi Animalia [5]. DNA ty thé cia mot sé
loai ca nheo dd dugc cong bd trén Genbank (Silurus soldatovi - MN171302; Silurus asotus -
MK895951; Silurus grahami- MW217571...). Nam 2012, Wang va cs da nghién ctu da dang di
truyén rRNA 16S tir 18 miu c4 nheo duoc thu thap tir cac con séng & Trung Quéc va chi ra
chang c6 mirc tuong dong di truyén cao, dao dong 99,8-100% [6]. Nam 2015, dya trén cc quan
sat vé hinh thai, nhom nghién ctu caa Nguyén Vian Hao cho rang Viét Nam cé 3 loai ca nheo
méi, nang tong sé loai ca nheo 1én 5. Do 13, S. caobangensis sp.n. thu & song Bang (Cao Bing),

S. langsonensis sp. n. thu ¢ song Ky Cung (Lang Son) va S. dakrongensis sp. n thu ¢ song
Dakrong (Quang Tri). Hai loai duoc cong bd trude d6 1a ca nheo S. asotus Linneaus, 1758 phan
b6 rong & cac tinh phia Béc, S. meridionalis Chen, 1977 phan bd ¢ song Ky Cung (Lang Son) [7].
Trong nghién ctu nay, chang toi tién hanh nghién ciu dac diém trinh tu doan gen COI phan lap
tir mau ca nheo Thai Nguyén lam co s& khoa hoc dé dinh danh loai ca nheo.

2. Nguyén liéu va phwong phap
2.1. Nguyén li¢u
Str dung mau vay ca nheo duoc thu thap tai song Cong, TP. Song Cong, Thai Nguyén.
2.2. Phwong phap
2.2.1. Téach chiét DNA tong sé

DNA tong s6 duge tach chiét bang cach sir dung bé kit DNeasy Blood and Tissue kit (Qiagen,
Thuong Hai, Trung Quoc). Mau vay ca nheo dugc cat nho, cho vao ong eppendorf 1,5ml; nghién
trong ni to 16ng. Tiép theo, b sung 20ul proteinase K, dao déu va a mau ¢ 56°C trong 3h; thém
4pl RNase, tron déu, gitr & nhiét d6 phong trong 5 phut. Tron déu hdn hop trong 15 gidy, bd sung
200pl dung dich AL, dao déu; bo sung 200ul ethanol tuyét dbi, dao déu. Chuyén dung dich sang
cot, ly tam 8000 vong/phut trong 1 phut, loai bo dich. Chuyén cot sang 6ng méi, bd sung 500 pl
dung dich AW1, ly tdm 8000 vong/phit trong 1 phut. Chuyén cot sang ng méi, bd sung 500 pl
dung dich AW2, Iy tdm 14000 vong/phut trong 3 phuat. Loai bo dich va ly tdm thém 14000
vong/phut trong 1 phat dé lam kho mau. Pat cot sang éng eppendorf mai, bd sung 50ul nuée khir
ion, ly tam 8000 vong/pht trong 1 phut. Budc nay I3p lai hai lan. Mau DNA tong s6 sau d6 dugc
kiém tra bang dién di gel 0,8%.

2.2.2. Phdn ldp doan gen COI bang ky thudt PCR

Cip moi sir dung trong k§ thuat PCR khuéch dai doan gen COI dya trén co s dit liéu trinh ty
da cbng bo cua loai Silurus soldatovi - MN171302; Silurus asotus - MK895951 va Silurus
grahami- MW217571 (F: 5’-CACGCGCTGATTCTTCTCAACTAAC-3> va R: 5’-
CCGGGTAGAATCAGAATGTAGACTTC-3"). Ky thuat PCR dugc thuc hién trong 50 ul thé
tich véi cac thanh phan: 25ul master mix (Qiagen), 2,0 ul méi F (10mM), 2,0 pl moi F (10mM),
4 ul DNA(40 ng/ul); 17 ul H20. Chu trinh nhiét ctia phan mg 1a: 94°C trong 3 phat, (94°C trong
30 gidy, 58°C trong 45 gidy, 72°C trong 45 gidy) 1ap lai 32 chu ky, 72°C trong 10 phit va luu gitr
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& 4°C. San pham PCR duoc kiém tra trén gel agarose 1%. San phdm PCR dugc tinh sach l?ﬁng kit
JETTM PCR purification cia Thermo Scientific (Hoa Ky) theo huéng dan cua nha san xuat.

2.2.3. Xdc dinh va phan tich trinh ty doan gen COI

San pham PCR doan gen COI tinh sach dugc xé’c dinh trinh ty trén may ABI PRISM® 3100
Avant Genetic Anlalyzer (Applied Biosystems). Két qua trinh ty gen dugc phén tich, so sanh
bang phan mém sinh hoc chuyén dung (BLAST, Bioedit).

3. Két qua va thao luin
3.1. Khuéch dai va xdc dinh trinh te doan gen COI tir mdu cd nheo nghién ciu
Tir DNA tong sé thu duoc, ching tdi tién hanh khuéch dai doan gen COIl véi cap mdi dua trén

trinh ty gen da cong b trén Genbank. San pham ctia phan tng PCR duoc dién di kiém tra trén
gel agarose 1%, két qua thu dugc thé hién trén hinh 1.

1 Kl Kl

0,7 kb=

Hinh 1. Hinh anh dién di két qua PCR khuéch dai dogn gen COI tir mdu cd nheo nghién citu _
(M: Ladder GeneRuler 1 kb (Thermo Scientific); 1: sdan pham PCR khuéch dai dogn gen COl tur mau ca
nheo nghién ciu

Két qua ¢ hinh 1 cho thiy, san pham PCR doan gen COI thu dugc c6 kich thudc khoang 0,7
kb, kich thudc nay phu hop theo tinh toan 1y thuyét. Tiép theo, san pham PCR dugc tinh sach
phuc vu muc dich xac dinh trinh tu, két qua thu dugc doan trinh ty nucleotide san pham PCR co
kich thudc 616 bp va so sanh véi cac trinh tw dd cong bd trén Genbank bang cach st dung phan
mém Blast. Két qua so sanh cho thdy, san pham PCR dugc khuéch dai chinh 1a doan gen COI,
phan tich bang phan mém Bioedit cho thiy doan gen COI ¢6 khung doc tir nucleotide thir 3, ma
hoa 204 amino acid (hinh 2).

3.2. Phan tich trinh te nucleotide sd@n pham PCR khuéch dai doan gen COI

Dé xac dinh doan trinh ty san pham PCR thu duoc c6 phai doan gen COI hay khdng, chang
t6i sir dung phan mém Blast dé so sanh doan trinh tu thu duoc véi cac trinh tu da dwoc cong bd
trén Genbank. Két qua phan tich blast cho thay, trinh ty nucleotide thu dugc chinh la trinh tw mot
phan cua gen COI. Mit khac, dé tim hiéu trinh ty doan gen COI tir mau nghién ciu c6 thé dong
vai tro 1a DNA barcoding trong dinh danh loai ca nheo dya trén phan mém blast, cac nucleotide
tuong dong dugc xac dinh cung véi cac thong s6: Coverage (46 bao phu theo chiéu dai cua trinh
tu so sanh); E- value (gia tri nay cang nho thi do tin cay cang cao) va Identity (d6 tvong dong so
Véi trinh tu so sanh). Mot phan dir liéu twong dong nhit caa mot sé loai thudc chi ca nheo Silurus
Véi trinh tw mau nghién ctru duoc thé hién trén bang 1.
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Hinh 2. Trinh ti nucleotide va amino acid suy dién doan gen COI mdu nghién ciru
Bing 1. Bang thang ké mét phan két qua Blast doi véi dogn gen COIl ciia mau nghién citu

P bao phii theo chiéudai  GiatriE ~ Twong dong

T Mo ta s0 sanh (Coverage) % (E-value) (Identity) %
1 Silurus asotus, MF805683 100 97,73
2 Silurus soldatovi, MN171302 100 97,56
3 Silurus grahami, MW217571 100 94,64
4 Silurus lithophilus, LC520058 100 94,16
5  Silurus biwaensis, LC574781 100 0,0 92,37
6  Silurus meridionalis,JX087350 100 92,05
7  Silurus glanis, KX224174 100 91,88
8  Silurus aristotelis, KJ554550 99 91,84
9  Silurus lanzhouensis, KP255959 100 90,58

Bang 1 cho thiy, trinh tu doan gen COI co su twong ddng véi doan gen COI cua cac loai
thuoc chi ca nheo Silurus, dao dong tir 90,58% - 97,73%; mau nghién ciru 6 trinh ty nucleotide
doan gen COI twong ddng cao voi COIl & loai Silurus asotus (97,73%) va Silusrus soldatovi
(97,56%). Két qua nay cho phép dua ra két luan ban dau la mau ca nheo Thai Nguyén thu duoc
thuoc chi Silurus. Tuy nhién, dya trén trinh tu doan gen COI chua thé két luan dwgc mau ca nheo
Thai Nguyén thudc loai nao trong chi ca nheo di duoc cdng b va doan gen COI nghién ciu
khong c6 co sé khoa hoc dé dinh danh dén loai trong chi c4 nheo Silurus.

3.3. Méi quan h¢ di truyén ciia cd nheo nghién cizu véi cdc lodi cd nheo chi Silurus di cong
bo dwa trén trinh tw doan gen COI

Hé s6 sai khac di truyen phan anh quan hé di truyen clia cac mau so sanh véi nhau. Hai mau
phén tich cang gan nhau vé mit di truyén thi hé s sai khac di truyén cia ching cang thip va
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nguoc lai. Dya trén phén tich, so sanh doan trinh tu gen COI cua mau ca nheo nghién cau véi
doan gen COI ¢ cac loai ca nheo d cong bé trén Genbank bang cach sir dung phan mém Bioedit,
két qua nhan dugc hé sd sai khac di truyén giita cic mau phan tich thé hién ¢ bang 2. Cac mau
phan tich trong chi Silurus c6 hé sb di truyén timg cip nam trong khoang tir 0,023 dén 0,117,
trong d6 hé sb sai khac di truyén thap nhat 1 0,023 khi so sanh giita mau ca nheo Viét Nam trong
nghién ctru nay véi loai S. asotus, hé sb sai khac cao nhét khi so sanh giira 2 loai S. lanzhouensis
va S. glanis.

Bang 2. Hé so sai khdc di truyén giiza mau ca nheo nghién cizu va cdc loai trong chi cd nheo di cong bo

Mau  Silurus VN S.asotus S.soldatovi S.grahami S.lithophilus S.biwaens S.glanis S.aristotelis S.meridiolanis S.lanzhouensis

Silurus VN 0,000

S.asotus 0,023 0,000

S.soldatovi 0,025 0,005 0.000

S.grahami 0,056 0,057 0,059 0,000

S.lithophilus 0,061 0,055 0,057 0,047 0,000

S.biwaens 0,080 0,064 0,070 0,054 0,061 0,000

S.glanis 0,086 0,088 0,093 0,084 0,082 0,093 0,000

S.aristotelis 0,086 0,080 0,082 0,068 0,068 0,071 0,091 0,000

S.meridiolanis 0,084 0,082 0,084 0,045 0,068 0,069 0,097 0,080 0,000
S.lanzhouensis 0,100 0,089 0,088 0,071 0,075 0,084 0,117 0,088 0,082 0,0000

Hé s6 sai khac vé di truyén con duoc thé hién ¢ biéu dd quan hé di truyén (hinh 3). Hinh 3 cho
thiy 9 loai ca nheo va mau ca nheo trong nghién cttu nay dwoc chia thanh 3 nhanh. Trong do,
nhénh thi nhét c6 hai loai, d6 la S. asotus va S. soldatovi. Nhanh thir 2 bao gom 7 loai chia thanh
2 nhanh phy: Nhanh phu 1 chi ¢6 1 loai la S. glanis, nhanh phy 2 bao gém 6 loai: S. grahami, S.
lithophilus, S. biwaens, S. glanis, S. aristotelis, S. meridiolanis va S. lanzhouensis. Nhanh 3 chi
c6 1 loai duy nhat 1a mau ca nheo Viét Nam. Do d6, c6 thé thdy mau ca nheo nghién ciru duoc
thu thap tir Thai Nguyén — Viét Nam c6 thé 1a 1 loai khac so véi cac loai da cong bd thudc chi
Silurus.

{ 5. asotus
5. soldatovi

rhdnh 1 ,
5. glanis

’ 5. lithophilus

5. aristotelis

Mhinh 2
&, grahami
5. meridionalis
] 5. lanzhouensis
5. biwaensis
Silurus VN
Mhanh 3

Hinh 3. Biéu do quan hé di truyén giita cdc lodi cd nheo phan tich

4. Két luan

Doan gen COI phan I3p tir mau ca nheo Thai Nguyén — Viét Nam c6 chiéu dai 616bp. Mau ca
nheo nghién ctru dugc dinh danh thudc chi ca nheo Silurus bang cach sir dung phan mem Blast va
doan gen COI nghién ctru khong c6 co s¢ khoa hoc d€ dinh danh dén loai. Stir dung phan meém
Bioedit so sanh trinh tu nucleotide doan gen COIl cta mau nghién ciru véi cac loai trong chi
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Silurus di cong b trén Genbank cho thiy mau ca nheo nghién ctiu c6 thé 1a 1 loai khac so véi
cac loai da cong bo trong chi ca nheo Silurus.
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