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Tom tit:

Trong nghién ciru nay, trinh tw nucleotide hoan chinh hé gen ty thé ciia ga Méng va mot gidng ga ban dia ciia Viét
Nam dwgc xac dinh biang phuwong phép gidi trinh tw Sanger, phan tich ciu tric va sir dung dé xac dinh mdi quan
hé phat sinh ching loai giira giéng ga nay véi cac giéng ga khac. Dir liéu trinh tw nucleotide hoan chinh hé gen ty
thé ga Mong dwoce ding ky trén Ngan hang gen NCBI véi mé s6 truy cip OR643716. Hé gen ty thé ciia ga Mong
¢6 kich thuéc 16785 cip bazo (bp), bao gom 22 gen RNA vén chuyén (tRNA), 2 gen RNA ribosome (rRNA), 13 gen
ma héa protein va 1 ving diéu khién khong ma héa (D-loop). Ty 1€ cac loai nucleotide thanh phin A, T, G va C lin
lwot twong tng 1a 30,28, 23,76, 13,48 va 32,48%. Két qua phan tich quan h¢ phit sinh chiing loai dua trén 33 trinh
tu hoan chinh hé gen ty thé cho thiy, ga Méng cé ngudn gbc tién hoa tir ga rirng 16ng dé6 phan loai Gallus gallus
spadiceus. Ga Méng c6 mdi quan hé gin véi gidng ga Pong Tio va ga lun Cao Son ciia Viét Nam; ga vang Rugao

(Rugao yellow) va ga Xiaoxiang ctia Trung Quoc.
Tir khéa: ga Méng, hé gen ty thé, phat sinh chiing loai.
Chi s6 phén logi: 4.2, 4.6

1. Dt van de

Ga Mong 1a mot gidng ga ban dia cia Viét Nam, c6 phat
tich tr lang Mong, xa Tién Phong, nay 1a xa Tién Son, thi
xd Duy Tién, tinh Ha Nam. Gidng ga Mong da duoc phat
hién va dua vao Chuong trinh “Béo ton ngudn gen vat nudi
qudc gia” tir nam 2001 [1]. Ga Méng duge danh gia co chat
luong thit va trung thom ngon, da gion, khong cé hodc c6 it
md& khi ga béo [2, 3]. V& dic diém hinh thai, ga Mong lac 1
ngdy tudi c6 mau 16ng tring nga, 16ng bong, than hinh nhod
gon, mo6 va da chan c6 mau vang. O 20 tudn tudi, ga trong
c6 mau 16ng nau do, do tia (mau ma linh) con ga mai cé mau
16ng ndu nhat (mau 14 chudi kho). Ga Mong c6 than hinh
khoe, chic chin, chan to, mao nu, tich phat trién c6 mau do
tuoi [1]. Ga tréng dat khoi lugng 1823,3+144,4 g, ga mai
dat khoi lugng 1512,2+60,3 g ¢ 20 tuan tudi [3].

Nham khai thac ngudn gen ga Méng phuc vu san xuat,
cac nghién ctru md ta dic diém ngoai hinh, danh gia kha
nang san Xuét cling nhu chon lgc, nhan thuan dé tao cac
dong ga Mong thuong phdm phuc vu san xuét di duoc thuc
hién [1, 4-6]. Tuy nhién, nhitng nghién ctru tu liéu hoa thong
tin di truyén nham luu tri cac dac diém di truyén cia gidng
ga Moéng, hd trg cho cong tac quan ly, bao ton va khai thac
ngudn gen ga Mong con han ché. Mot nghién ctru ciia S.Q.
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Do va ¢s (2019) [7] dd xac dinh mot phan trinh ty ving diéu
khién khong ma hoa (D-loop) hé gen ty thé voi do dai 525
bp cho 22 ca thé ga Mong dé danh gia da dang di truyén, xac
dinh ngudn gdc dong me ciia ga Mong va tim hiéu mdi quan
hé di truyén giita gd Mong véi gidng ga To, ga Sau ngon
cua Viét Nam. Kich thudc tuong ddi nhé so véi toan bo hé
gen ty thé ciia ving D-loop da han ché d6 phén giai trong
phén tich phat sinh chiing loai [8], gin day trinh ty toan bo
hé gen ty thé da dugc sir dung dé tai hién lai mdi quan hé
phét sinh chung loai cua mdt $6 dong vat nhu ga, lon, bo va
ngua [8-11]. Vi vay, nghién ctru nay duge thyuc hién nhim
cung cap trinh ti toan bo hé gen ty thé cua ga Mong va st
dung trinh ty nay dé tim hiéu ngudn gdc tién héa ciing nhur
méi quan hé di truyén ctia ga Méng véi cac gidng ga khac.
Pong thoi dang ky trinh ty hé gen ty thé ga Mong trén Ngan
hang gen NCBI nham tu liéu hoa thong tin di truyén cua ga
Méng phuc vu cac nghién ciru bao ton ciing nhu hd tro viée
truy xudt giéng ga ban dia.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Nghién ctu dugce thuc hién trén vat liéu di truyén DNA
clia gidng ga Mong. Mot mau ga Mong dugce thu thap tir xa
Tién Son, thi xd Duy Tién, tinh Ha Nam (noi dang bao ton
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Abstract:

In this study, the complete nucleotide sequence of the
mitochondrial genome of the Mong chicken and an
indigenous chicken breed of Vietnam, was determined
by the Sanger sequencing method, structurally analysed
and used to evaluate the phylogenetic relationship
with different chicken breeds. The complete nucleotide
sequence data of the Mong chicken’ mitochondrial
genome was registered on GenBank - National Center for
Biotechnology Information (NCBI) with the accession
number OR643716. The Mong chicken’ mitochondrial
genome has a size of 16785 base pair (bp) and includes
twenty-two transfer RNA genes, two ribosomal RNA
genes, thirteen protein-coding genes, and one non-
coding control region (D-loop). A, T, G, and C nucleotide
proportions were 30.28, 23.76, 13.48, and 32.48%,
respectively. Results of the analysis of phylogenetic
relationships based on 33 complete mitochondrial
genome sequences showed that the Mong chicken has
evolutional origin from the red junglefowl subspecies
Gallus gallus spadiceus. The Mong chicken is in close
relationship with the Dong Tao chicken and Cao Son
dwarf chicken in Vietnam, Rugao yellow chicken and
Xiaoxiang chicken in China.

Keywords: mitochondrial
phylogenetic relationships.

Classification numbers: 4.2, 4.6

genome, Mong chicken,
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va phat trién glong ga Mong). Ca thé ga Mong duoc lwa
chon de thu mau mau dua trén dac dlem hinh thai ddc trung
cho gidng da duoc cong bd trong cudn At lat cac gidng vat
nudi Viét Nam [12].

2.2. Phwong phap nghién ciru

Thu mdu va tach chiét ADN téng s6: 1 mm mau g
Méng duoc lay tir tinh mach canh va bao quan trong ong
¢ chira chat chéng dong EDTA 0,5 M ¢ 4°C. DNA tong
s0 duoc tach chiét tir méu bang bo kit GeneJET Genomic
ADN Purification Kit (Thermo Scientific™, Thermo Fisher
Scientific, Waltham, M¥) va bao quan & -20°C. Nong do
DNA tong sb duoc xac dinh bang thiét bi dinh lugng DNA
Qubit 3.0 (Invitrogen™, Thermo Fisher Scientific, Waltham,
Mg¥). Tinh toan ven DNA duoc danh gia bang phuong phap
dién di trén gel agarose 1,5%.

Nhan ddc hiéu va giai trinh tw cdac phan doan hé gen
ty thé: Trinh tu toan bd hé gen ty thé ciia ga Mong dugc
khuéch dai bang phan tng chu01 trung hop (Polymerase
chain reaction - PCR) v&i b mdi gdm 23 cip mdi dugce
thiét ké bai H.G. Bao va cs (2008) [13]. M6t phan img PCR
c6 thé tich 25 pl chira 12,5 ul dém DreamTaq PCR Master
Mix 2X (Thermo Scientific™, Thermo Fisher Scientific,
M%), 0,5 ul mdi mdi (10 pM), 100 ng DNA tong s va nude
khong chira cac enzyme nuclease. Chu trinh nhiét phan ng
PCR bit ddu & 94°C trong 3 phut; tlep theo 1a 35 chu ky bién
tinh & 94°C trong 30 gidy, gan mdi ¢ nhiét do (Ta°C) trong
30 gidy (Ta°C phu thudc vao timg cip mdi), kéo dai & 72°C
trong 1 phut; kéo dai cudi cing & 72°C trong 7 phut. Céac
san pham PCR dugc tron v6i dung dich Loading Dye 6X
truge khi kiém tra kich thudc bang dién di trén gel agarose
1,5% trong 35 phut & 100 V. Gel agarose dugc nhudém bang
thudc nhuém RedSafe™ Nucleic Acid Staining Solution
(iNtRON Biotechnology, Seongnam, Han Quéc) dé c6 thé
quan sat cac san pham PCR duéi may soi UV. Céc san phdm
nhan déac hi€u cua cac phan ung PCR duogc tinh sach béng
kit PureLink™PCR Purification Kit (Invitrogen™, Thermo
Fisher Scientific, Waltham, M) va gii trinh ty hai chiéu
trén may ABI 3130 (Applied Biosystems, Foster, CA, M¥)
sir dung ciing 23 cip mdi cua phan tng PCR.

Ghép néi trinh tw cdc phan doan thanh hé gen ty thé
hoan chinh: Dit liéu tho thu dugc sau giai trinh ty s€ dugc
danh gi4 bang phin mém BioEdit. Cac phan doan trinh tu
nucleotide hé gen ty thé duoc lap rap, ghép ndi bang phan
mém Unipro UGENE phién ban 40.1 dé thu duoc trinh tur
nucleotide hoan chinh h¢ gen ty thé ¢ dinh dang file FASTA.

Phdn tich cdu triic hé gen ty thé: Trinh tu nucleotide
hoan chinh h¢ gen ty thé duoc chu thich bang cong cu truc
tuyen MITOS (http://mitos.bioinf.uni-leipzig.de/index.py).
Tan s6 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.
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Phdn tich méi quan hé phat sinh ching logi: Trinh ty  Béng 1. CAu tric hé gen ty thé ga Méng.
nucleotide hoan chinh hé gen ty thé ciia ga Méng duge dong - -
hang da trinh tu v6i céc trinh tu nucleotide hoan chinh hé ) Rl :;l;gc gl}’,a"g Bjba Bba B{ba
gen ty thé cua cdc gidng ga rimg va ga nha truy xudt tir ~ Téngen  Chudi goji Ko )" iy, KhOT o Két o doi
Ngan hang gen NCBI bing thuat toan MUSCLE trong phan diu thiic gen M0 fhic

mém MEGA phién ban X. Cdy phat sinh chung loai dugc ~ Dloop H 1 1232 1232 0
Xﬁy dll'l’lg bElll’lg phﬁn mém MEGA phlép ban X theo phuong tRNA-Phe H 1233 1302 70 0 GAA
phép Maximum likelihood véi 1.000 lan Iap lai. 1STRNA. H B3 277 975 0
3. Ke[ u“é va han |||a|| tRNA-Jal H 2278 2350 73 0 TAC
3.1. Diic dibm hé gen ty thé ciia ga Mong t’;i ;R]LVA E 232 izz ij” 39 o
-Leu
Hé gen ty thé ctia ga Mong co kich thuc'{C 1a 16785 bp.  p, = 4056 5030 975 0 TG TAA
Trinh ty nucleotide hoan chinh hé¢ gen ty thé cua ga Méng
duogc xac dinh va dang ky trén Ngan hang gen NCBI vdi ma (RNAfle  H WL ST OAT
sd truy cap 1a OR643716. Cac nucleotide C, A, Tva G trong ~ ThA-Gn L 5108 5178 71 -l TG
hé gen ty thé ga Mong c6 ty 18 twong tng 1a 32,48, 30,28, ~ RNA-Mer H 5178 5246 69 0 CAT
23,76 va 13,48%. Céc ty 1é nucleotide nay tuong ddng véi ~ ND2 H 5247 6287 1041 -2 ATG  TAG
mot sO gidng ga ban dia Trung Qudc: Longsheng Feng, ®NA-Tp H 6286 6361 76  +6 TCA
Luhua, Piao, Taoyan, Huang-shan [14-18] vamot s6 ga ban  guaam L 6368 6436 69 43 TGC
dia Viéty Nam nhu: Lac Son, TQ va ga lun Cao Son da duogc T a0 6512 13 41 o
cong bo [19-21]. Hé gen ty thé ga Mong theo hudng giau
A/T v6i ham luong A+T (54,04%) 16n hon ham lugng G+C @S b O 6519 66 acA
(45,96%), day 1a mot dic diém dién hinh cta hé gen ty thé ~ ®NADr L 6579 6649 71+ GTA
dong vat c6 xuong séng. cor H 6651 8201 1551 -9 GTG  AGG
Két qua chu giai hé gen ty thé cho thiy, hé gen ty thé ga (RNASer L S meT B 1A
Moéng tuong tu hé gen ty thé dién hinh cua loai ga da duge ~ TNAAp H - 8270 8338 69 GTe
P. Desjardins va cs (1990) [22] bao c4o, bao gébm 1 ving €O H 8340 9023 684 41 ATG  TAA
D-loop, 2 gen ma hoa RNA ribosome (rRNA), 13 gen ma  tRNA-Lys H 9025 9092 68  +1 TTT
hoa protein, 22 gen ma héa RNA van chuyén (tRNA) (bang  47ps H 9094 9258 165 -10  ATG TAA
1) Vfll’lg D-lOOp n{:flm trén chu(:)i né.ng, glﬁ’a gen tRNA-Phe ATP6 H 9249 9932 684 -1 ATG TAA
va gen tRNA-Glu, c6 d6 dai la 1232 bp. 2 gen rRNA 12§, o R P
va 16S cling nam trén chuodi nang va c6 chiéu dai lan luot
14 975 va 1622 bp. Céc gen tRNA c6 chidu dai tr 65 dén ey H 10716 10784 (9 0 Tee
76 bp. 8 trong 22 gen tRNA & trén chudi nhe. Téng chidu  P? H o 10785 1136 352+ ATG  TAA
dai ctia 13 gen ma hoa protein 1a 11394 bp, chiém 67,88%  ®NA-4rg H 11138 11205 68 0 TcG
chiéu dai toan bo hé gen. Cac gen ma hoa protein co chiéu  ND4L H 11206 11502 297 -7 ATG  TAA
dai dao dong tur 165 (ATPS) dén 1818 bp (ND5) chu yéu ND4 H 11496 12873 1378 0 ATG  T-
néi‘m trén chudi ning, ngoai trir gen ND6 trén ghuéi nhe.  gpNAis H 12874 12942 69 +1 GTG
Hau hét cac gen ma hoa protein c6 codon khoi dau la ATG, oo o R e e
ngoai tru gen COI, stt dung GTG lam codon khoi dau. Boi 1
v6i codon két thuc, cac gen mi hoa protein chi yéu co (RRALe T 1010 10s0 7t 0 TAG
codon két thuc 1a TAA. Gen COIII va ND4 két thuc bang ~ M° H 13081 14898 1818  +4 ATG  TAA
codon khong hoan toan (T--), codon két thuc TAA s& hinh ~ Ovb H 14903 16045 1143 +3 ATG  TAA
thanh sau khi trai qua qua trinh polyadenyl hoa trong qua  (RNA-Thr H 16049 16117 69 0 TGT
trinh phién ma [23]; gen ND2 két thuc bang codon TAG;  ®NA-Pro L 16118 16187 70  +6 TGG
gen COI két thiic bang codon AGG. Trong h¢ gen ty thé g& s L 16194 16715 522 2 ATG  TAA
Mong, 17 doan trinh tu khéng ma héa dugc tim thiy giira i A T

céc gen va c6 chiéu dai dao dong 1-9 bp. Ngoai ra con xac

dinh dugc 7 doan trinh tu tring nhau gitta cdc gen véi kich ~ “+n”: s6 nucleotide gitra 2 gen; “-n™: s6 nucleotide trung I&p gitva 2 gen;
thudc 1-10 bp. Chu giai chi tiét cAu trac hé gen ty thé ga  “0”: 2 gen lién ké nhau; H: chudi nang (Heavy strand); L chudi nhe (Light
Moéng duoc thé hién & bang 1. strand).
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3.2. Méi quan hé phat sinh ching logi dwa trén trinh
tw hoan chinh hé gen ty thé

Dua trén céc trinh tu nucleotide hoan chinh hé gen ty
thé cua cac giébng ga khac dwoc truy xuat tir Ngan hang
gen NCBI va ciia gd Mong, cdy phat sinh ching loai thé
hién mdi quan hé giira ga Mong véi cac loai ga rimg va cac
giéng ga nha phan bd & Viét Nam, Trung Quéc, An Do, Lao,
Philippines, Indonesia, New Guinea va chau Au di dugc
xdy dyng (hinh 1).

—— KR347464 Jinhu Wufeng - Trung Quaée
AP003320 Gallus sonneratii
AP003317 White Leghorn
——— AP003319 G# ban dia Lao

GU261712 Lverwu - Trung Quée
?: AP003318 White Plymouth Rock
0OL959342 Ga To
KP211425 Kadaknath - An P9
KP211421 Nicobari Black- An Py 1
KP211420 Haringhata black - An o
GU261708 Gallus gallus murghi
KP211419 Ghagus - An B§
KP211418 Aseel - An D9
GU261702 Gallus gallus spadiceus
DQG648776 Tibetan - Trung Qut"ic
KP211424 Tellicherry - An B
KX781319 Xiaoxiang - Trung Quée

KP742951 Rugao yellow - Trung Qudc
# AP003321 Gallus gallus spadiceus u
2 . OR643716 Ga Méng
% OL959343 Ga lin Cao Son
100 KY094500 G Déng Tio —

GU261675 Xuefeng - Trung Québc
OP740915 Ga Lac Son
GU261716 Gallus gallus spadiceus

KY039399 Tugop Philippines i
KY039425 Maluku Indonesia

AP003323 Gallus gallus bankiva

KY039394 Long Island New Guinea

AP003322 Gallus gallus gallus
GU261674 Gallus gallus jabouillei
AP003324 Gallus varius
AP003325 Gallus lafayetii

—_—1IV

—_—V

—_—VI
Hinh 1. Cay phat sinh chiing loai Maximum likelihood dwa vao trinh
tw nucleotide hoan chinh hé gen ty thé ctia ga Méng, céc loai ga rirng
va céc gidng ga nha. Cac gia tri bootstrap woc tinh (250%) véi 1.000 1an
lap lai dwoc thé hién & dau cac nhanh.

Hinh anh cay phat sinh ching loai cho thdy, cac trinh
tu hé gen ty thé cua cac giéng ga dugc phan thanh 6 nhanh
chinh. Trong do, ga Moéng dugc phan nhanh cung véi 2
gidng ga ban dia ctia Viét Nam (ga Dong Tao va ga lin Cao
Son), 2 gidng ga ban dia cua Trung Qudc (ga Xiaoxiang va
ga vang Rugao) cung véi ga rung long do phan loai Gallus
gallus spadiceus (nhanh II). Két qua nay thé hién mdi quan
hé gan giii ctia ga Mong véi ga rimg 16ng d6 phan loai Gallus
gallus spadiceus. Ga rimg 16ng d6 (Gallus gallus) gdm co
5 phan loai phu la G.g. gallus, G.g. murghi, G.g. spadiceus,
G.g. bankiva va G.g. jabouillei, dwoc xem 1 t6 tién cia ga
nha ngay nay. Trong khi A. Fumihito va cs (1996) [24] cho
rang, phan loai G.g. gallus (6 Thai Lan) 1a t6 tién hoang da
duy nhit ciia ga nha ngay nay, nhirg nghién ctru gan day
cho thiy, ca 5 phan loai ctia ga rimg 1ong d6 déu 1a t6 tién ga
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nha ngay nay [8, 25, 26]. Nghién ctru ciia M.S. Wang va cs
(2020) [27] trén toan bo hé gen nhan cua 863 con ga nha, 4
gidng ga rimg va 5 phan loai ga ring 16ng do da chi ra phan
loai G.g. spadiceus phan bd chu yéu ¢ khu vuc tdy nam
Trung Qudc, bic Thai Lan va Myanmar ngay nay 1a phan
loai t6 tién chinh cua ga nha chau A hién dai. Sau khi duoc
thudn hoa, ga da phan tan khip Pong Nam A, Nam A va lai
tao v&i cac phan loai ga nlrng long do cﬁng nhu cac loai ga
rimg khéac [27]. Nhu vy, mbi quan hé gan giii clia ga Mong
V0’1 phan loai G.g. spadiceus cho thdy, ga Mong ¢6 ngudn
gdc tir phan loai ga rung G g spadlceus va mdi quan hé nay
da ting ho quan diém ngudn gbc da phén loai ga rimg long
do6 cua ga nha.

Ngoai ra, ciy phat sinh chung loai con cho thiy mdi quan
hé gan giii ciia ga Mong véi 2 gidng ga ban dia khac ciia Viét
Nam 1a ga Pong Tao (phan b ¢ tinh Hung Yén) va ga lin
Cao Son (phdn bd & tinh Quang Ninh), nhung c¢6 khoang
cach di truyén xa véi ga Lac Son (phan bd & tinh Quang
Binh) va ga To (phan bd & tinh Thai Binh). Trong nghién
ctiu ctia S.Q. Do va cs (2019) [7], ga Mong cling thé hién
mdi quan hé xa véi ga To nhung lai c6 quan hé gan giii voi
g Sau ngon. Cay phat sinh ching loai ciing thé hién mbi
quan hé phat sinh gitra ga Mong véi cac gidng ga & cac khu
vuc dia 1y khac, cu thé ga Méng c6 mbi quan hé gan véi 2
gidng ga ban dia Trung Qudc: ga vang Rugao va Xiaoxiang
hon so véi cac gidng ga & khu vuc quin dao Dong Nam A va
An Db. Nghién ctru cia S.Q. Do va cs (2019) [7] cling cho
rang, ga Méng c6 ngudn gbc da dong me, trong dé co cac
dong me phan bd & phia nam, tdy nam Trung Qudc va cac
khu vuc lan can ciing nhu ¢ Dong Nam A. Méi quan hé gan
giii ndy c6 thé lién quan dén vi tri dia 1y gan giii giita Viét
Nam va Trung Qudc ciing nhu cta lich st di dan cua ngudi
Trung Qudc dén Viét Nam trong cac thé ky trudc [28].

4. Két luan

Trinh tu nucleotide va céu triic hé gen ty thé ga Mong
da dugc xac dinh va dang ky trén Ngan hang gen NCBI. Ga
Mong c6 ngudn gde tién hod tir ga rimg 16ng do phéan loai
G.g. spadiceus. Trong mdi quan hé phat sinh chung loai véi
cac gidng ga ban dia Viét Nam, ga Méng c6 mdi quan hé
gan v4i ga Pong Tao, ga lin Cao Son hon so véi ga TO va
ga Lac Son. Ngoai ra, gd Mong ¢6 mdi quan hé gan véi ga
vang Rugao va Xiaoxiang cua Trung Qudc hon so vdi cac
gidng ga ban dia cia An Do va quan dao Pong Nam A.

Céc tac gia xin chan thanh cam on sy hd trg kinh phi
tr B6 Khoa hoc va Céong nghé cho Phong Thi nghiém
Trong diém Cong nghé Té bao Pong vat dé thuc hién
nghién clru nay.
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