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TOM TAT

Trong nghién ctu ndy, trinh tu nucleotide hoan chinh hé gen ty thé cta ga trui 16ng ¢4, mot
ngudn gen ga ban dia cta Viét Nam thudc huyén Qué Phong, tinh Nghé An duoc xac dinh bing
phuong phép giai trinh ti Sanger, phan tich c4u tric va st dung dé xac dinh mdéi quan hé phat
sinh chiing loai véi cac giong ga khac. Heé gen ty thé cta ga trui long c6 c6 kich thudc 1a 16.785
cap bazo, bao gdm: 22 gen ARN van chuyén (¢RNA), 02 gen ARN ribosome (+#NA), 13 gen ma
hoéa protein va mot ving diéu khién khong ma hoa (D-loop). TY 1é céc loai nucleotide thanh phan
A, T, G va C lan luot tuong tmg 1a 30,28%, 23,75%, 13,48% va 32,48%. Trinh tu nucleotide toan bo hé
gen ty thé ga trui 16ng c¢6 duoc ding ky trén ngan hang gen véi ma s6 truy cap PQ412228. Két
qua phan tich quan hé phat sinh ching loai dya trén trinh t he gen ty thé cho thdy, ga trui long
¢6 co nguon goc tir ga rimg 1ong d6 phan loai Gallus gallus spadiceus. Ga trui 16ng c6 c6 quan hé
gan gii voi ga Moéng, ga Dong Tao va ga lun Cao Son cta Viét Nam, ga vang Rugao va ga

Xiaoxang ctia Trung Quéc.

Titkhoa: G4 ban dia Viét Nam, hé gen ty thé, phat sinh chiing loai.

1. DAT VAN BE

Nam 2017, ga trui long ¢4, mot ngudn gen vat
nuoi ban dia cta nguoi déong bao dan toc & ban Na
Sai, xa Hanh Dich, huyén Qué Phong, tinh Nghe
An da duoc phat hién va tir nam 2018 duwoc dua vao
chuong trinh “Bo ton ngudn gen vat nudi quoc
gia” [1]. Ga trui 1ong c6 duoc cho 1a dé nuoi, thich
nghi v6i dia hinh va diéu kién khi hau ty nhién
viing mién nui. Vé dic diém hinh thai, ga trui long
c6 01 ngay tudi c6 mau long vang nhat hodc nau
vang, c6 dom den & dau, dudi va dau canh; c6 dai
va khong cé long; da, mo va chan c6 mau vang [1].
O 20 tuan tudi, ga c6 mau sic long da dang, mat
tron, mo den vang. Dac biét mat trén cta cd, kéo
dai tir tai xuéng than hoan toan khong co long. Da
mat va da cd cta ga trong ¢ mau do tuoi trong khi
d6 clia ga mai c6 mau hong nhat. Véi dic diém trui
long c6 nay, ga c6 kha nang chiu nong tét. Ga
trong c6 than hinh 16n hon ga mai, ga trong dat
khoi Iuong 1.382,97 g, con con mai dat khéi luong

1.116,83 g & 20 tuan tudi [1]. Tudi dé qua trimg
dau tién 1a 182 ngay tudi va dat dinh vao 257,5
ngay tudi. Nang sudt trimg trong 52 tuan dé tring
dat trung binh 24,35 qua/mai [1].

Nguédn gen ga trui 16ng cé duoc danh gia 1a
mot ngudn gen quy, diac biét 1a kha ning chiu
néng tot. Mot kha nang can thiét & gia cam dé
chong chiu v6i van dé stress nhiét hay con goi 1a
cang thing nhiét trong boi canh nhiét do trai dat
ngay cang nong lén do anh huéng cta bién ddi khi
hau. Hién nay, cac nghién ctu vé ga trui 16ng cd
tai Viet Nam 1a rat it va chd yéu tap trung nghién
ctru mo ta dac diém ngoai hinh, danh gia kha nang
san xuat clia ga trui long c6 [1]. Nhitng nghién
ctru tu lieu hoéa thong tin di truyén nhim luu git
cac dac diém di truyén, ho tro cho cong tac quan
ly, bao ton va khai thac nguon gen ga trui long c6
chua duoc thuc hién. ADN ty thé (mitochondrial
DNA) duogc st dung rong rai trong cac nghién ctru
di truyén bao tén dé danh gia su tién hoa, da dang
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di truyén ctia quan thé va méi quan heé gitra cac ca
thé va cac loai. Mot phan trinh tw ADN cda vung
D-loop ty thé da dugc st dung trong mét s6 nghién
ctru da dang di truyén va moi quan hé di truyén
cta ga ban dia Viét Nam [2 - 4]. Tuy nhién, trinh tu
toan bo hé gen ty thé duoc cho 1a cung cip day du
va chinh xac thoéng tin hon so v6i ving D-loop
trong phan tich phat sinh ching loai [5]. Do d6,
gan day trinh tu toan bo hé gen ty thé da duoc st
dung dé tai hién lai méi quan hé phat sinh loai cta
mot s6 dong vat nhw: Lon, bo, ngua va ga [5 - 8].
Trong nhitng nam gan day, hé gen ty thé ctia mot
s6 giéng ga ban dia Viet Nam: Dong Tao, To, Lac
Son, lun Cao Son va Méng [9 - 13] ciing da duoc
nghién ctu, te lieu hoa va stt dung dé danh gia
moi quan hé di truyén.

Nghién ctru nay tiép tuc xac dinh trinh tuw
nucleotide toan bo hé gen ty thé cta ga trui long
0, tim hiéu nguén goc va moi quan heé di truyén
gitta ga trui long c6 véi cac giong ga khac. Dong
thoi dang ky thong tin di truyén cta ga trui long ¢

trén ngan hang gen nham phuc vu cho cac nghién
ctru bao ton.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thu méu va tach chiét ADN téng s

Ga trui l1ong ¢ & xa Hanh Dich, huyén Qué
Phong, tinh Nghé An duoc lua chon dé 14y mau
mau. Ba céa thé ga trui long ¢ duoc lua chon ngau
nhién dé ldy mau mau va gidi trinh tw. Mot mililit
mau duoc 1ay tir tinh mach canh, chong dong bang
EDTA 0,5 M va bao quan & 4°C. Sau d6, ADN tong
s6 duogc tach chiét tr mau bang kit GeneJET
Genomic ADN  Purification Kit (Thermo
Scientific™, Thermo Fisher Scientific, Waltham,
My) va dugc bao quan &-20°C. Nong do ADN tong
s6 dugc xac dinh bing thiét bi dinh luong ADN
Qubit 3.0 (Invitrogen™, Thermo Fisher Scientific,
Waltham, My) va tinh toan ven ADN duoc kiém
tra bang phuong phap dién di trén gel agarose
1,5%.

Hinh 1: Ga trui long c6 (a) ga mai; (b) ga trong

2.2. Nhan dic hiéu va giai trinh tig cac phan
doan hé gen ty thé

Str dung bo moéi gédm 23 cap mai duoc thiét ké
boi Bao va cs (2008) [14], trinh tu nucleoride hé
gen ty thé ctia ga trui 16ng cd duoc khuéch dai
béang phan ttng chudi tring hop (polymerase chain
reaction - PCR). Mot phan tng PCR c6 thé tich 25

ul cha 12,5 ul dém DreamTaq PCR Master Mix
2X (Thermo Scientific™, Thermo Fisher Scientific,
My), 0,5 pul méi moi (10 pM), 100 ng ADN téng s6
va nuéc khong chira cac enzym nuclease. Chu
trinh nhiét phan tmg PCR bit dau & 94°C trong 3
phut; ti€p theo 1a 35 chu ky bién tinh & 94°C trong
30 gidy, gan moi & nhiét do (Ta°C) trong 30 gidy
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(Ta°C phu thudc vao timg cap moéi), kéo dai & 72°C
trong 1 phut; kéo dai cudi cung & 72°C trong 7
phut. Cac san phdm PCR duoc kiém tra kich thuoc
bang dién di trén gel agarose 1,5% trong 35 phut &
100V. Cac san phdm PCR duoc tinh sach bang kit
PureLink™PCR Purification Kit (Invitrogen™,
Thermo Fisher Scientific, Waltham, My) va giai
trinh tu hai chiéu trén may giai trinh tu ABI 3130
(Applied Biosystems, Foster, CA, My) sit dung
cung 23 ciap moéi cta phan ting PCR.

2.3. Ghép néi trinh tu cac phan doan thanh hé
gen ty thé hoan chinh

Dit liu thé thu duoc sau giai trinh tu sé duogc
danh gia bang phan mém BioEdit. C4c phan doan
trinh tu nucleotide hé gen ty thé duoc lap rap,
ghép noi bang phan mém Unipro UGENE phién
ban 40.1 dé thu duoc trinh tu nucleotide hoan
chinh hé gen ty thé & dinh dang file FASTA.

2.4. Chu giai cdu tric hé gen ty thé

Trinh tu nucleotide hoan chinh hé gen ty thé
duoc chu thich bang cong cu truc tuyén MITOS
(http://mitos.bioinf.uni-leipzig.de/index.py). Phan
tram cac nucleotide A, C, G, T va ham luong A+T,
G+C ctia hé gen ty thé duoc tinh toan bang phan
mém DAMBE phién ban 7.3.5.

2.5. Phan tich méi quan hé¢ phat sinh chiing
loai

Trinh tu nucleotide hoan chinh hé gen ty thé
clia ga trui long c6 dugc dong hang da trinh tu voi
céc trinh tu nucleotide hoan chinh hé gen ty thé
clia cac giong ga ring va ga nha duoc truy xuat tir
ngan hang gen NCBI voi cac ma s6 truy cap nhu &
hinh 2 biang thuat tooan MUSCLE trong phan mém
MEGA phién ban X. Cay phat sinh ching loai dugc
xay dung bing phan mém MEGA phién ban X
theo phuong phap maximum likelihood véi 1.000
lan lap lai.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. DBac diém hé gen ty thé ctia ga trui 16ng ¢d

Hé gen ty thé clia ba mau ga trui long c6
nghién ctru c6 trinh tu nucleotide giong nhau, do
d6 chung co6 cung kich thudc 1a 16.785 cap bazo
(base pair), bao gom: 5.452 nucleotide C chiém
32,48%, 5.083 nucleotide A chiém 30,28%, 3.987
nucleotide T chiém 23,75% va 2.263 nucleotide G

chiém 13,48%. Céc ty lé nucleotide nay tuong dong
voi mot so giong ga ban dia Trung Qudc nhu ga
Longsheng Feng, ga Luhua, ga Piao, ga den
Huang-shan [15 - 18] va mot s6 ga ban dia Viét
Nam nhu ga To, ga Lac Son, ga lun Cao Son, va ga
Moéng [10 - 13] da duoc bao cdo. Thanh phan hé
gen ty thé ga trui 16ng c6 thé hién do lech thanh
phan theo huéng giau A+T, A+T chiém 54,04% cac
bazo, trong khi d6 G+C chiém 45,96%, day 1a mot
dac diém dién hinh ctia hé gen ty thé dong vat c6
xuong song. Trinh tu nucleotide hé gen ty thé cta
ga trui 1ong c6 duoc dang ky trén ngan hang gen
NCBI v6i ma so truy cap 1a PQ412228.

Heé gen ty thé ga trui long c6 bao gom 1 vung
khong ma héa (D-loop), 2 gen ma hoéa ARN
ribosom (rRNA), 13 gen ma hoa protein, 22 gen
ma hoa ARN van chuyén (¢(RNA) (Bang 1). Ving
khong ma héa D-loop nidm trén chudi ning, gifra
gen tRNA - Phe va gen tRNA-Glu, c6 d¢ dai la
1.232 bp. Hai gen rRNA 12S va 16S ciing nam trén
chudi ning va c6 téng chiéu dai 1a 2.597 bp. Gen
rRNA 125 (975 bp) ndm gitta hai gen tRNA-Phe va
tRNA-Val, gen rkKNA 16S (1622 bp) nim gitta hai
gen tRNA-Val va tRNA-Ler’. Cac gen tRNA c6
chiéu dai tir 65 - 76 bp. Tam trong 22 gen tRNA &
trén chudi nhe. Tong chiéu dai ctia 13 gen ma hoa
protein 1a 11.394 bp, chiém 67,88% chiéu dai toan
bo hé gen. Cac gen ma hda protein c6 chiéu dai
dao dong tir 165 bp (A7PS dén 1.818 bp (NDJH) va
chil yéu nidm trén soi niang, ngoai trit gen ND6
trén chudi nhe. Hau hét cac gen ma héa protein cé
codon khoi dau 1a ATG va codon két thuc 1a TAA.
Ngoai trir cac gen sau: gen COJ codon khéi dau 1a
GTG; gen COIIl va ND4 két thuc bing codon
khong hoan toan (T-), codon két thuc TAA sé
hinh thanh sau khi trai qua qua trinh polyadenyl
hoéa trong qua trinh phién ma [19]; gen ND2 két
thtic bang codon TAG va gen COI két thuc bing
codon AGG. Trong hé gen ty thé ga trui long cd,
17 doan trinh ty khong ma hoa duoc tim thay gitta
cac gen va cé chiéu dai dao dong tir 1 - 9 bp. Ngoai
ra, cac gen ty thé trung nhau téng cong 31 bp & 7
doan trinh ty c6 kich thuéce tir 1 - 10 bp, su trung
nhau dai nhat (10 bp) gitta gen A7PS va ATP6.
Chu giai chi tiét cau trac hé gen ty thé ga trui long
¢6 duoc thé hién trong bang 1.
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Bang 1. Cdu trac hé gen ty thé ga Trui long cd

. Vit Kich S6 Boba |Bgbakét|Bo ba dsi
Ten gen | Chudi thuoc nucleotide T T
Khéi dau | Két thic o) gita 2 gen khoi dau | thuc ma

D-loop H 1 1.232 1.232 0

(RNA Phe | H 1.233 1.302 70 0 GAA
I2SrRNA | H 1.303 2.277 975 0

(RNAVal | H 2.278 2.350 73 0 TAC
I6SrRNA | H 2.351 3.972 1.622 0

(RNALe | H 3.973 4.046 74 +9 TAA
NDI H 4.056 5.030 975 0 ATG TAA

(RNA Ile H 5.031 5.102 72 +5 GAT
(RNAGIH | L 5.108 5.178 71 1 TTG
(RNAMet | H 5.178 5.246 69 0 CAT
ND2 H 5.247 6.287 1.041 2 ATG | TAG

(RNATp | H 6.286 6.361 76 +6 TCA
(RNAAla L 6.368 6.436 69 +3 TGC
(RNAAsn | L 6.440 6.512 73 +1 GIT
(RNACys | L 6.514 6.579 66 1 GCA
(RNATyr | L 6.579 6.649 71 +1 GTA
cor H 6.651 8.201 1.551 9 GIG | AGG

(RNASerr | L 8.193 8.267 75 +2 TGA
(RNAAsp | H 8.270 8.338 69 +1 GTC
corr H 8.340 9.023 684 +1 ATG TAA

(RNALys | H 9.025 9.092 68 +1 TTT
ATPS H 9.094 9.258 165 10 ATG TAA
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) i Kich S0 Boba |Bg ba két | Bo ba doi
Tén gen | Chuoi thuoc nucleotide T T
Khéi dau | Két thuc (bp) | gitta2 gen khoi dau | thic e

ATPs H 9.249 9.932 684 -1 ATG TAA
corni H 9.932 10.715 784 0 ATG T-
(RNA Gly H 10.716 10.784 69 0 TCC
ND3 H 10.785 11.136 352 +1 ATG TAA
(RNA Arg H 11.138 11.205 68 0 TCG
ND4L H 11.206 11.502 297 -7 ATG TAA
ND4 H 11.496 12.873 1.378 0 ATG T-
tRNA His H 12.874 12.942 69 +1 GTG
tRNA Ser’ H 12.944 13.008 65 +1 GCT
tRNA Led! H 13.010 13.080 71 0 TAG
NDb5 H 13.081 14.898 1.818 +4 ATG TAA
Cythb H 14.903 1.6045 1.143 +3 ATG TAA
tRNA Thr H 16.049 16.117 69 0 TGT
tRNA Pro L 16.118 16.187 70 +6 TGG
ND6 L 16.194 16.715 522 2 ATG TAA
tRNA Glu L 16.718 16.785 68 TTC

Ghi chu: (+): SO nucleotide gitta 2 gen;(): SO nucleotide tring Ilap gitta 2 gen; 0- Hai gen lién ké
nhau; H: Chudi ning (Heavy strand); L: Chudi nhe (Light strand).

3.2. Méi quan phat sinh ching loai

Maoi quan hé phat sinh ching loai gitta ga trui
long c6 voi cac loai ga rimg va mot so giong ga nha
phan b6 & Viét Nam, Trung Qudc, An Do, Lao,
Philippine, Indonesia, New Guinea va chau Au
duoc tim hiéu dua trén cac trinh te nucleotide
hoan chinh hé gen ty thé va duoc thé hién & cay
phat sinh ching loai (Hinh 2). Cay phat sinh

chiing loai cho thdy, cac trinh tu hé gen ty thé cac
giéng ga duoc phan thanh 6 nhanh chinh. Trong
d6 ga trui long c¢6 duoc phan nhanh cung voi ba
giong ga ban dia ctia Viét Nam la ga Méng, ga
Dbong Tao va ga lun Cao Son, hai giong ga ban dia
ctia Trung Quéc 1a ga Xiaoxiang va ga vang Rugao
va cung voi ga rung 1ong do6 phan loai Gallus gallus
spadiceus (nhanh II).
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—— KR347464 Jinhu Wufeng
AP003320 Gallus sonneratii
AP003317 White Leghorn
AP003319 Ga ban dia Lao
GU261712 Lverwu
AP003318 White Plvmouth Rock
01.959342 Ga To
KP211425 Kadaknath I
KP211421 Nicobari Black
KP211420 Haringhata black
GU261708 Gallus gallus murghi
KP211419 Ghagus
KP211418 Aseel
GU261702 Gallus gallus spadiceus
DQ648776 Tibetan
KP211424 Tellicherry
KX781319 Xiaoxiang
KP742951 Rugao vellow
o AP003321 Gallus gallus spadiceus
0O1.959343 Ga lun Cao Son I
& 67 KY094500 Ga Dong Tao
OR643716 Ga Mong
PQ412228 Ga trui léong ¢6
GU261674 Gallus gallus jabouillei —— III
9999_E GU261675 Xuefeng
OP740915 Ga Lac Son

—— GU261716 Gallus gallus spadiceus
KY039399 Tugop Philippines v
KY039425 Maluku Indonesia
99 AP003323 Gallus gallus bankiva

KY039394 LLong Island New Guinea

AP003322 Gallus gallus gallus
— AP003324 Gallus varius —
0 L AP003325 Gallus lafayetii —_— VI

Hinh 2. Cay phat sinh ching loai dua vao trinh ti nucleotide hoan chinh hé gen ty thé
clia ga trui 16ng cé, cac loai ga rimg va cac giong ga nha
Ghi chu: Céc gid tri bootstrap udc tinh & 50%) voi 1.000 Ian Iap lai duoc thé hién & diu cdc nhanh.

Két qua nay thé hién ga trui 1ong c6 c6 mai
quan hé gan giii véi ga rimg long dé phan loai
G.g.spadiceus, diéu nay cho thay, ga trui long c6
c6 ngudn goc tir phan loai ga rimg G. g. spadiceus.
Két qua nay tiép tuc ing ho quan diém nguén goc
da phan loai ga rung long d6 (Gallus gallus) ciia ga
nha. Fumihito va cs (1996) [20] cho ring, phan

loai G.g.gallus (6 Thai Lan) 1a t6 tién hoang da duy
nhat cta ga nha ngady nay. Tuy nhién, nhitng
nghién ctru gan day cho thdy, cad nam phan loai
phu cua ga rung long 46 (Gg.gallus, G.g.murghi,
G.g.spadiceus, G.g.bankiva va G.gjabouille) déu
la t6 tién ga nha ngay nay [5, 21, 22]. Nghién ciru
ctia Wang va cs (2020) [23] trén toan bo hé gen
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nhan ctia 863 con ga nha, bon giong ga ring va
nam phan loai ga riung long d6 hoang da chi ra
phan loai G.g .spadiceus phan b6 chu yéu & khu
vuc Tay Nam Trung Quéc, Bic Thai Lan va
Myanmar ngdy nay, la phan loai t6 tién chinh ctia
ga nha chau A hién dai. Sau khi duoc thuan hoa,
phan loai G.gspadiceus da phan tan khip Dong
Nam A, Nam A va lai tao véi cac phan loai ga ring
long d6 va cac loai ga rimg khac [23].

Cay phat sinh loai con thé hién mai quan he di
truyén gitta ga trui 16ng c¢6 va mot so giong ga nha
khac. Véi cac giong ga nha Viét Nam, ga trui
long ¢6 c6 moi quan hé gan giii voi gidng ga
Moéng (phan bs & Ha Nam) hon so v6i ga Dong
Tao (phan bo & tinh Hung Yén) va lun Cao Son
(phan b6 & tinh Quang Ninh), trong khi d6 c6
khoang cach di truyén xa voi ga Lac Son (phan
b6 & tinh Quang Binh) va véi ga To (phan bo &
tinh Thai Binh). Véi cac giong ga & cac khu vuc
dia ly khac, ga trui 1ong c¢6 c6 moi quan hé gan
giii v6i hai giong ga ban dia Trung Quéc (ga
vang Rugao va Xiaoxiang) hon so v6i cac giong
ga & khu vuc Pong Nam A. Méi quan hé gan gai
gitta ga ban dia Viet Nam va Trung Qudc c6 thé
lién quan dén su gan giii vé vi tri dia ly gitra Viet
Nam va Trung Qudc ciing nhu cuaa lich st di cu
cta nguoi Trung Quéc dén Viet Nam trong cac
thé ky truoc [3].

4. KET LUAN

Trinh tu nucleotide va cau trac hé gen ty thé
ga trui long c6 da duoc xac dinh va dang ky trén
ngan hang gen NCBIL Ga trui 16ng ¢ c6 ngudn
goc tir ga rimg long d6 phan loai G.g spadiceus. Ga
trui long c6 c6 moi quan hé gan gii nhat véi ga
Mong, tiép dén ga Pong Tao, ga lin Cao Son va co
khoang cach xa voi ga To va ga Lac Son. Ngoai ra,
ga trui 16ng c¢d c6 moi quan hé gan giii voi ga vang
Rugao, ga Xiaoxiang cta Trung Quéc hon so véi
cac giong ga ban dia ctia An Po va ctia mot sé
nuéc Dong Nam A

LOI CAM ON

Céc tdc gid xin tran trong cam on Bo Khoa hoc
va Cong nghé di tii tro kinh phi: Trung tam Ung
dung tién bo Khoa hoc va Cong nghé - S¢ Khoa
hoc va Cong nghé tinh Nghé An da ho tro trong

qud trinh thu thip mau dé€ thuc hién nghién ciru
ndy. R .
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ANALYSIS OF THE MITOCHONDRIAL GENOME AND PHYLOGENETIC
RELATIONSHIPS OF NAKED NECK CHICKEN

Giang Thi Thanh Nhan!, Pham Thi Phuong Mai!, Nguyen Van Ba’,

Tran Thi Thu Thuy?, Nguyen Thi Quynh Chau?, Tran Thi Hau!,

Nguyen Khanh Van!, Pham Doan Lan®

!Key Laboratory of Animal Cell Biotechnology, National Institute of Animal Science
Summary

In this study, the complete nucleotide sequence of the naked neck chicken mitochondrial
genome, a Vietnamese indigenous chicken in Que Phong district, Nghe An province was
determined by the Sanger sequencing method, analyzed structure and used to evaluate the
phylogenetic relationship with different chicken breeds. The mitochondrial genome of naked
neck chicken has a size of 16.785 bp, including 22 transfer RNA genes, 2 ribosomal RNA genes,
13 protein-coding genes and 1 non-coding control region (D-loop). The proportion of A, T, G and
C nucleotides were 30.28%, 23.75%, 13.48% and 32.48%, respectively. The mitochondrial genome
sequence of the naked neck chicken was registered on GenBank with the accession number
PQ412228. The analysis of phylogenetic relationships showed that the naked neck chicken
originated from the red jungle fowl subspecies Gallus gallus spadiceus. The naked neck chicken
was closely related to Vietnamese chicken breeds: Mong, Dong Tao and Cao Son dwarf chicken
and Chinese chicken breeds: Rugao Yellow and Xiaoxang chicken.

Keywords: Vietnamese indigenous chickens, mitochondrial genome phylogenetic relationships.
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