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Tom tit:

Céy phit sinh chiing loai ctia 33 giéng lon nha va lon hoang thudc nhanh chau Au va chiu A, trong d6 ¢6 6 giong
lon ban dia Viét Nam da dwoc dung 1én tir di liéu trinh tw viing D-loop va viing mi hoéa ciia hé gen ty thé. Lan dau
tién dir liéu hoan chinh vé hé gen ty thé cia 6 giéng lon I, Méng Cai, Muong Khwong, Muong Lay, Huwong va Ha
Lang dwgc cong b6 trén GenBank véi cidc ma sé truy cap KX094894, KU556691, KY432578, KX147101, KY964306
va KY800118. Muc tiéu ciia nghién ciru nay la xc dinh trinh tw hoan chinh h¢ gen ty thé ciia ca 6 gidng lom, chi giai
chu’c nang he gen, phan tich da hinh trinh tuw mtDNA, qua do6 lam co so dé nghién ciru phat sinh chiing loai, xac dinh
vé nguon goc va quan hé tién héa ciia cac glong lgn nay v0’1 cac glong lon khac trén the gidi, phuc vu truc tlep cho
muc tiéu bao ton nguon gen. Két qua dua trén khao sat vé khoang cach di truyen va méi quan h¢ phat sinh phén tir
cho biét méi quan hé di truyén theo dong me giira 6 giong lom ban dia Viét Nam va nhirng giéng lon ban dia nay cé
moi quan hé gin giii véi cac nhém lon Nam Trung Quéc va lwu vire song Hoang Ha. Nhirng két qua nghién ciru ciia

dé tai 12 ngudn din li¢u quan trong cho cic nghién ciru khac vé cic giong lon ban dia ¢ Viét Nam.

Tir khéa: HE gen ty thé, phat sinh chiing loai, Sus scrofa, tién héa phin tir.

Chi s6 phdn loai: 4.6

Pat van de

Viét Nam c6 khoang trén 20 giéng lon ban dia, trong
s6 d6 c6 nhimg gidng thuéc Danh myc ngudn gen vat nudi
quy hiém can duoc bao ton [1]. Lon I ngudn gdc xuat phat
tu tinh Nam Dinh, ngay nay it dugc nudi do hi¢u qua kinh
té khong cao va dang co nguy co tuyét chung, dic biét, lon
I duogc dua vao Danh muc ngudn gen vat nudi quy hiém can
duoc bao ton. Lon Mong Cai la giéng lon n6i dugc hinh
thanh va phat trién 1au doi, xudt xt tir thanh phd Mong Cai,
tinh Quang Ninh, véi kha nang sinh kha cao. Lon Mudng
Khuong 1a mot giéng lon gin lién véi doi séng nguoi
H’Mo6ng, dugc nudi & nhiéu vung thudce tinh Lao Cai, nhiéu
nhit 12 & huyén Muong Khuong [2]. Day 1a mot trong ba
gidng lon quy & céc tinh phia Béc, ciing 1a mét trong ba
gidng lon noi chii yéu 1am nén lon lai kinh t& ¢ mién Béc
Viét Nam. Giéng lon Huong dugc nuoi rong rai ¢ dia ban
bién gidi phia Béc thudc tinh Cao Bang. Dic diém cua giéng
lon Huong 1a sinh truong cham hon cac gidng khac nhung
thuan thuc som. Giéng lon nay c6 16p md mang mui thom
tu nhién. Day 1a gidng co stc dé khang cao, it bénh dich, dé

‘Tac gia lién hé: thuybvo@ibt.ac.vn

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(7) 7.2018

nudi va khong kén thirc an. Lgn Muong Lay dugc chan nudi
chu yéu 0 dia ban thi xa Muong Lay, tinh Dién Bién, day 1a
gidng lon pham in, thich nghi t6t v6i diéu kién khic nghiét,
c6 tinh khang bénh tét. Lon Ha Lang phan b6 ¢ tinh Cao
Bing, ciing nhu cic giéng lon ban dia khac, quén thé lon
Ha Lang cling dang ngay cang bi thu hep do ap luc cua céac
gidng nhap ndi. Cac gidng lon truyén thong Viét Nam rat
nhiéu m& va sinh truéng chdm. Do vay, chiing khong phu
hop voi nhu cau phat trién kinh té. Hién nay, & Viét Nam
cling nhu trén thé gidi c6 xu hudng nuodi lon lai nhédp ndi,
dan dén nguy co mit dan di nhiing gidng lon ban dia. Ngay
cang nhiéu gidng lon c6 quy mo quan dan ¢ muc bi de doa,
cha yéu 1a do sirc ép cua qua trinh san xudt lon véi quy mo
toan cau, budc ngudi ndng dan phai chon lya nudi mot sd it
gidng lon phd bién cho hiéu qua kinh té cao [3].

DNA ty thé (mtDNA) dd duoc sir dung rong rii trong
cac nghién ctru phat sinh ching loai vi mot s 1y do sau:
Tha nhét, sy tién hoa cuia mtDNA & dong vat c6 vl xay ra
trude tién do sy thay thé tung cdp base don, chi mét ty 1€
hiém 14 cac trinh tu co sy tai sap xép [4]. Thu hai, tbc do
tién hoa mtDNA xuit hién nhanh hon 10 lan so véi DNA
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Abstract:

The phylogenetic trees of 33 domestic and wild boar
pig breeds of Asian and European clades, including six
Vietnamese indigenous pig breeds were reconstructed
from D-loop region and coding region sequence using
the Bayesian inference method. It is the first time the
complete mitochondrial genome of the I, Mong Cai,
Muong Khuong, Muong Lay, Huong, and Ha Lang pig
breeds was sequenced and deposited on GenBank (ac-
cession numbers: KX094894, KU556691, KY432578,
KX147101, KY964306, and KY800118, respectively).
The genetic distances and phylogenetic relationships,
based on both the mtDNA and the D-loop region, re-
vealed that all of six Vietnamese pig breeds belonged to
Asian clade with the close evolutionary relationship to
other pig breeds from South China and Chinese Yellow
River Valley. The publication of the mitochondrial ge-
nome sequences will make an important contribution to
elucidating the relationship among Vietnamese indige-
nous pig breeds and supporting the selection of suitable
ones for pig breeding in the area.

Keywords: Mitochondrial genome, molecular evolution,
phylogenetic relationship, Sus scrofa.
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gen nhan [5]. Thir ba, mtDNA dugc di truyén theo dong
me, don bdi va khong c6 sy tai to hop [6]. Vi nhitng 1y do
nay nén mtDNA duoc st dung nhu mdt cong cu cho viée
xéc dinh cac mdi quan hé gitra cic ca thé trong cing loai va
trong sd cac loai co quan hé gan véi khoang thoi gian phan
ly méi gan day [5].

Viét Nam va khu vire Nam Trung Quéc duoc cho 1a mot
trong nhiing trung tim thuan héa sém nhét cua cac glong
lon nha [7]. Gia thiét cia Hongo va cong su vé ngudn gdc
cta lon ban dia Viét Nam c6 thé 1a hau dué cua cac con lon
rung va lgn nha tor mot 6 khu vuc & chau A, trong do co
mot sb vung cua Trung Qudc [8]. Nhom nha khoa hoc Nhat
Ban va Viét Nam da st dung trinh ty phan doan (574 bp)
mtDNA ctia mot sd giéng lon ring va lgn nha Viét Nam,
so sanh voi giéng lon rimg Ryukyu ctia Nhat Ban. Két qua
ctia nghién ctru nay chi ra rang, con chau cia to tién giéng
Ryukyu van cu tra tai Viét Nam, trinh ty mtDNA ciia cac
gidng lon nha Viét Nam c6 do phan ly rat 16n [9]. Muc dich
ctia nghién ctru nay 1a giai trinh tu hoan chinh hé gen ty thé,
du doan cau trac, phan tich dir liéu phan tir, xac dinh mbi
quan h¢ phat sinh chung loai st dung sy da hinh vé trinh tu
mtDNA, qua dé danh gia vé ngudn gbc tién hoa cua 6 gidng
lon ban dia Viét Nam.

Vat liéu va phuong phap nghién ciiu
Vat li¢u
Mau ngoai vi dugc thu thap tir cac ca thé lon duoc lua

chon ngau nhién thudc cac giong lon ban dia dya trén thong
tin diéu tra v€ pha h¢ ctia Vién Chan nudi quoc gia.

Trinh tu cua cac giéng lon chau Au, chau A dugc tai vé
tor GenBank va dugc xép vao 5 khu vuc dia ly chinh [10]:
Pong Bic A, Khu vuc Mekong, Luu vuc song Hoang Ha,
Nam Trung Qudc, Luu vuc séong Duong T va cac qubc gia
chau Au.

Phwong phap

Phirong phdp tach chiét va nhdn bdi DNA: DNA tong
s6 dugc tach chiét béng bo kit GeneJET™ Whole Blood
Genomic DNA Purification Mini Kit (Thermo Fisher
Scientific, My). Toan bd trinh ty mtDNA dugc khuéch dai
bang PCR v&i 30 cip moi (bang 1). Tong thé tich PCR 25
ul: 12,5 ul GoTag® Green Master Mix (Promega, Madison,
WI, USA), 1,0 ul (20 ng/ul) DNA khuon, 0,5 pl mdi moi
(10 mmol/1), va 10,5 pl dH,0. Chu trinh nhiét: Bién tinh
0 94°C trong 5 phut, 25 chu ky: 30 gidy 6 94°C, 30 giay
& 53-55°C, 30 gidy ¢ 72°C, va 8 phat & 72°C. San phim
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Bang 1. 30 cap mdi sii dung cho PCR va vi tri cac phan doan
dugc khuéch dai.

Trinh ty mdi (5°-3°)

TT T ¢C) Vi tri. cdc
Mbi xubi Mbi nguoc ’ Rplicon
D-loop  AGGAGACTAACTCCGCCAT GCGGATACTTGCATGTGT 54 16556-1306
1 ACTAAGTCAATGCCTATTCTG CAAATGTATGAAACCTCAG 54 16298-548
2 CTACACAATAACCTCCCATA TGGCACGAGATTTACCAACT 54 1107-1490
3 GCTCATAACGCCTTGCTC ATTCTTTCATCTTTCCCTT 54 1377-2415
4 CACAACCATGCAAGAAGAGACA ~ ACAACCAGCTATCACCAGGC 54 2141-2634
5 CCGTAAGGGAAAGATGAAAG TATGGTTATTTTGACTGGT 54 2393-3493
6 CCGTGCAAAGGTAGCATA CCAACATCGAGGTCGTAA 55 3189-3606
7 TGGGGTGACCTCGGAGTAC AATATGGCGAAAGGTCCGG 54 3423-4589
8 CGAGCAGTAGCCCAAACA GGTCGTATCGGAATCGTG 55 43214771
9 GTATCAGGCTTTAACGTAGA TGGTAATACTGCTGTCATTC 55 4543-5671
10 CACAGAAGCAGCCACAAA ATGGGATAGGGATAAAGT 55 5242-5782
1 ACATAGGATGAATGACAGC TGGTGGAAGTAGTCAGAAAC 55 5643-6831
12 GCACTGCCTTGAGCCTAC GTGTTCAGGTTGCGGTCT 55 6599-7160
13 CCCATTATGATTGGGGGTTT TGCTGTGTATGCGTCAGGAT 55 6724-7857
14 CACTTTGTAATCATATTCGTAG TAGTTGGAAAGGGTAAGC 53 T747-8223
15 TTCATCTCACTAACAGCAG TTGAGTTCGGTTGATTCTG 55 7885-9086
16 GCTTCATGCCCATTGTAC TTATAGCGGAATCCTGTG 55 8816-9478
17 GCAAGCCCAGAATCAACCG CGAGGAGGATTGAGGTGTT 55 9061-10214
18 ATACCACATAGTAAACCCAA CCTGTAGCCACAAAGAAA 55 9820-10404
19 CTAAACACCTCAATCCTCC TTGGACGTAATCGGTACCG 55 10193-11341
20 CCTTGCAGGGTTACTTAT TTCGGGTTGTGGTTTCTT 53 1111311632
21 CGGTACCGATTACGTCCAA CCGATTAGATTGATGGATG 55 11323-12488
22 ACCAGCTCTATCTGCTTA GAGGCTTTGATGTTGTTA 55 12172-12644
PA] ATGATGACTAATAGCAAGCC GGGATGTAGTCCGAATTG 55 12429-13627
24 CATCGGAGACATTGGATT AGTTGGCTTGAAGTTGAG 55 13462-13863
25 CCTACTCCTAGCTGCAGCAG ATTATGGAGATTACTCGTGG 55 13579-14765
26 TCCGCATCATCATTACTA TTTATGGTGGACTTGGGT 55 14576-15187
27 TAATTACCACGAGTAATCTC TTCTACGAGGTCTGTTCCG 55 14740-15827
28 GGAGCATCCATATTCTTT GGTGTAGTTGTCTGGGTCT 53 15597-16112
29 TCGTAGAATGAATCTGAGG GGTGATACGCATGTTGACTG 55 15820-301

PCR dugc tinh sach, sau d6 giai trinh tw bang phuong phap
Sanger [11] trén may phan tich gen ABI 3500 Genetic

Analyzer (Applied Biosystems, M¥).

Phuwong phap ldp ghép, giong hang trinh tw, phén tich va
chu giai hé gen: Trinh ty vung D-loop va ving ma héa dugc
1ip ghép bang sir dung phan mém EditSeq (DNASTAR Inc.,
Madison, WI, M¥) [12] va phin mém DNADragon v.1.6.0
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(SequentiX, Buc). Trinh ty D-loop va trinh ty ma hoa ctua
toan bo hé gen ty thé cua 6 giéng lon ban dia Viét Nam,
cac gibng lon chau Au va gidng lon thuéc nhém chau A
duoc giong hang da trinh tu, st dung thuat toan MUSCLE
[13]. Phan tich va chu giai hé gen cia cac gidng lon ban dia
Viét Nam béng cong cu truc tuyén Dogma va MITOS Web
Server [14, 15]. T4t ca cac chu giai duoc kiém tra bang cong
cu BLAST trén GenBank [16, 17]. Toan by 22 gen tRNA
duoc du doan ciu trac bac hai st dung cong cu tryc tuyén
MITOS Web Server.

Phuwong phap xdc dinh da hinh trinh tw va phan tich phat
sinh chung logi: Xac dinh céc vi tri da hinh, vi tri SNP trén
trinh ty D-loop cua cac giéng lon duoc tién hanh st dung
phin mém DnaSP v6. [18] va SeqMan v7.1.0 (DNASTAR
Inc., Madison, WI, M¥). Khoang cach di truyén duoc tinh
toan str dung thudt toan hai thong sb cua Kimura trong phan
mém MEGA [13].

Trinh ty ctia viung D-loop va toan by ving ma hoa cua
hé gen ty thé dugc su dung riéng biét lam dir licu dau vao dé
dung cay phat sinh chung loai. Phan tich phat sinh phan tir
dugc tién hanh dua trén dit liéu roi rac st dung phuong phap
suy luan Bayes theo mo6 hinh Hasegawa-Kishino-Yano [19].
Xéc suat hau nghiém cia ciy duoc tinh v6i chudi Markov
Chain Monte Carlo (MCMC) 10000000 [20] sir dung phan
mém BEAST v1.8.3 [21]. Sau d6, ciy tot nhét s& dugc tim
ra bang phan mém Tree Annotater v.1.8.4. Cudi cung, phan
mém Figure Tree v1.4.2 duoc sir dung dé doc tép tin két
xuit cho viéc v& cdy phat sinh. Cdy duoc xac dinh gbc st
dung trinh ty twong dong dbi chimg ctia lon hoang Malaysia
(Sus barbatus).

£ 2
Ket qua
Thanh phén, cau triic ciia hé gen

Thanh phan hé gen ty thé hoan chinh cua 6 gidng lon
ban dia gom I, Méng Cai, Mudng Khuong, Mudng Lay,
Huong va Ha Lang c6 13 gen ma protein, 22 gen RNA van
chuyén (tRNA), 2 gen RNA ribosome (rRNA) va cic ving
khong ma hoa. Toan bd 22 gen tRNA ctia ca 6 gidng ban
dia da duoc du doan co6 chung cAu tric bac hai (cd ba la)
v6i cac gen tRNA c6 chidu dai tir 59 dén 75 bp. Cau tric
hé gen mtDNA cua cac giéng lon ban dia da duoc chu thich
16 (bang 2). Thanh phan va cau trac hé gen ty thé cia 6
gidng lon ban dia I, Méng Cai, Mudng Khuong, Muong
Lay, Huong va Ha Lang twong tu nhu cta cac giéng lon nha
khac [22].
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Bang 2. C4u tric hé gen ty thé clia 6 giong lgn ban dja Viét Nam.

Codon Vi tri
Gene St ';E Ha Lang Huwong Muwong Lay i Mong Cai Muwong Khwong
Start Stop codon @)

Start Stop Start Stop Start Stop Start Stop Start Stop Start Stop
D-loop H 1 1285 1 1315 1 1304 1 1295 1 1275 1 1244
{RNA Phe GAA H 1286 1355 1316 1385 1305 1374 1296 1365 1276 1345 1245 1314
12S rRNA H 1356 2318 1386 2349 1375 2336 1366 2325 1346 2305 1315 2274
tRNA Val TAC H 2318 2385 2349 2416 2336 2403 2327 2394 2307 2374 2276 2343
16S rRNA H 2384 3955 2415 3986 2402 3972 2395 3964 2375 3944 2344 3912
(RNA Leu2 TAA H 3956 4030 3987 4061 3973 4047 3965 4039 3945 4019 3913 3987
NDI ATG TAG H 4033 4989 4064 5020 4056 5000 4042 4998 4022 4978 3990 4946
tRNA Zle GAT H 4988 5056 5019 5087 5005 5073 4997 5065 4977 5045 4945 5013
{RNA GlIn TTG L 5054 5126 5085 5157 5071 5143 5063 5135 5043 5115 5011 5083
(RNA Met CAT H 5128 5197 5159 5228 5145 5214 5137 5206 5117 5186 5085 5154
ND2 ATA TAG H 5198 6241 5229 6272 5215 6253 5207 6250 5187 6230 5155 6198
tRNA Trp TCA H 6240 6307 6271 6338 6258 6325 6249 6316 6229 6296 6197 6264
RNA Ala TGC L 6314 6381 6345 6412 6332 6399 6323 6390 6303 6370 6271 6338
{RNA Asn CATT L 6383 6457 6414 6488 6401 6475 6392 6466 6372 6446 6340 6414
tRNA Cys GCA L 6490 6555 6521 6586 6508 6573 6499 6564 6479 6544 6447 6512
(RNA Ty GTA L 6556 6620 6587 6651 6574 6638 6565 6629 6545 6609 @18 G
coxl ATG TAA H 6622 8166 6653 8197 6640 8178 6631 8175 6611 8155 6579 8123
{RNA Ser? TGA L 8170 8238 8201 8269 8188 8256 8179 8247 8159 8227 8127 8195
tRNA Asp GTC H 8246 8313 8277 8344 8264 8331 8255 8322 8235 8302 8203 8270
cox2 ATG  To- H 8314 9001 8345 9032 8332 9012 8323 9010 8303 8990 o
tRNA Lys TTT H 9002 9068 9033 9099 9020 9086 9011 9077 8991 9057 8959 9025
ATPaseS8 ATG TAA H 9070 9273 9101 9304 9088 9282 9079 9282 9059 9262 9027 9230
ATPase6 ATG TAA H 9231 9911 9262 9942 9249 9923 9240 9920 9220 9900 9188 9868
cox3 ATG T- H 9911 10694 9942 10725 9929 10711 9920 10703 9900 10684 9868 10651
(RNA Gy TCC H 10695 10763 10726 10794 10713 10782 10704 10772 10684 10752 |0 o ooo
ND3 ATA T H 10764 11109 10795 11140 10783 11127 10773 11118 10753 11099 10721 11066
tRNA Arg TCG H 11111 11179 11142 11210 11130 11198 11120 11188 11100 11168 11068 11136
ND41 GTG TAA H 11180 11476 11211 11507 11214 11492 11189 11485 11169 11465 11137 11433
ND4 ATG T H 11470 12847 11501 12878 11489 12856 11479 12856 11459 12836 | 1407 12504
{RNA His GTG H 12848 12916 12879 12947 12867 12935 12857 12925 12837 12905 12805 12873
(RNA Serl GCT H 12917 12975 12948 13006 12936 12994 12926 12984 12906 12964 12874 12932
(RNA Leul TAG H 12976 13045 13007 13076 12995 13064 12985 13054 12965 13034 12933 13002
NDS ATA  TAA H 13046 14866 13077 14897 13065 14880 13055 14875 13035 14855 | 000 |4eos
ND6 ATG TAA L 14853 15380 14881 15408 14876 15391 14859 15386 14842 15369 14807 15334
{RNA Glu TTC L 15378 15446 15409 15477 15398 15466 15387 15455 15367 15435 15335 15403
Cyth ATG AGA H 15451 16590 15482 16621 15471 16604 15460 16599 15440 16579 15408 16547
(RNA Thr TGT H 16591 16658 16622 166689 16611 16678 16600 16667 16580 16647 | cic  |e615
tRNA Pro TGG L 16658 16722 16689 16753 16678 16742 16667 16731 16647 16711 16615 16679

rRNA: ribosomal RNA; 165 rRNA: rRNA tiéu phan 16n; 12S rRNA: rRNA tiéu phan nhd; tRNA: RNA van chuyén va cac i in nghiéng 1a ma clia
cac amino acid; ND1-6 va ND4l: genes ma hoa nicotinamide dinucleotide dehydrogenase cac tiéu phan 1 dén 6 va 4l; ATPase6 va 8: cac gene
mad hoa adenosine triphosphatase tieu phan 6 va 8; COX1 dén 3: cac gene ma hoa cac tiéu phan cytochrome c oxidase | dén 11I; Cytb: gene ma hoa
cytochrome b. T-- thé hién & b0 ba tan cling khong hoan thién; H, L: tuong ting la sgi nang va sgi nhe.

TAP CHI

HOAHOC |/,
ANG NGHE || tNam 60(7) 7.2018 96



Thanh ph?m cac loai nucleotide A, C, G, va T trong trinh

tu hé gen cua 6 gidng lon duogc liét ké & bang 3.

Bang 3. Ty I¢ thanh phan cac loai base trong trinh ty hé gen ty

thé clia 6 giong lgn ban dia Viét Nam.

A(R) C(%) G)  T(%)  GHC(%)
I 3464 2624 1333 25,75 39,57
Méng Céi 3470 2620 13,30 25,79 39,50
Mudng Khuong 34,68 26,19 13,31 25,81 39,50
Ha Lang 3467 2620 1332 25,78 39,55
Huong 3465 2622 13352 2578 39,57
Mudng Lay 3470 26,19 1332 25,79 39,51

Phén tich da dang di truyén

D¢ da dang di tmyén d6i voi trinh tu vung D-loop cua
cac giéng lon ban dia Viét Nam dugc sir dung trong nghién
clru ndy c¢6 25 vi tri da hinh trén tong s6 1184 vi tri (chiéu
dai contig), trong d6 ¢6 5 vi tri c6 mat it nhat 2 bién thé (I
v6i 3 vi tri, Ha Lang va Muong Khuwong mdi gidng ¢ 1 vi
tri) (xem bang 4).

Bang 4. Cac vi tri SNP trinh tu viing D-loop ctia 6 giong lgn ban
dia Viét Nam.
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Phin tich vé quan hé phat sinh chung loai

Trinh ty cia giéng lon hoang Malaysia (WB-Malasia)
dugc chon Iya 12 nhom ngoai (outgroup) bai né duoc biét
dén 1a c6 su khac biét véi nhom lon hoang chau Au va chau
A, thuong duge sir dung trong cac nghién ciru trude day
vé phat sinh chung loai & lon [10, 23]. Phén tich vé& phat
sinh chung loai cua trinh ty vung D-loop (hinh 1) va trinh
ty mtDNA hoan chinh (hinh 2) thé hién c6 3 nhanh chinh
riéng biét (mot nhanh chau Au, hai nhanh chau A). Nhanh
chau Au bao gom cac gidng lon kiéu Au nhu: Berkshire,
Duroc, Hampshire, Landrace, Pietrain Large, White Iberian,
WB-European. Nhanh chau A 1 gém chua yéu cac con lon
nha Trung Qudc, nhanh chau A 2 tap hop chu yéu cac gidng
lon hoang chiu A. Hai giéng lon ban dia cua Viét Nam la
Huong va Ha Lang cung nhoém véi lon Lantang & mién nam
Trung Quéc. Gibng Mudng Lay cung nhanh phu voi giéng
Bamei ¢ luu vuc song Hoang Ha, Trung Qudc.

Khoang cach di truyén trung binh twrong di gin trong
nhoém cac con lgn Viét Nam la 0,0039+£0,00112 (tri sb
trung binh + d6 léch chuan) so véi khoang cach di truyén
trung binh chung ciia nhom lgn Viét Nam véi cac gidng
lon chau Au, chau A 14 0,01279+0,00196. Phan tich khoang

Gibng Mudng Muong Mong Ha . 5 i~ 1 S A A \ .
STT Kiwows  Lay pios Lang  Huong cach, cap glua Sac giong’ Fqn cho thay, lon Muong Lay c6
khoang cach gan nhat véi lon Bamei (0,00104) ctia Trung
1 2 GA - : - -
2 183 T]C - : : - ™ T
3 215 T/C R
- - - o Lndace
4 m TIC  TIC TIC TIC 1 = Wheingen
om! —Pllrain
5 280 - C/IT C/IT - Dure
3 berian
6 407 - - - T/C T/C T/C " Hampshie
7 454 B CIT CIT CIT T CrT " Large vhte
m WB-China_pertheast
8 503 AG - - - - - o 118 4o
K |
) Be we ) } ) ) ) uum o e i
10 706 G G - G - - Hang
A0k Hongeai
1 714 A A c c Loy
B . . B B Hilang
12 736 A w W-furran
13 734 G/G/A : : : B fear
WBFupan
14 744 A - - - B iangyi
15 746 2 - A - : ;
16 754 G/IG/A - - - - - e
17 756 - - A - - -
18 764 GI/GIA - : : = :
19 766 - - A - - - W
20 774 A - . : ; ;
21 776 - - A - - -
2 791 ¢ - - - - -
23 813 - T/TIC . . - - Hinh 1. Quan h¢ phét sinh chiing loai dugc phan tich st dung
R e - - - - - phuong phap suy luan Bayes bing phan mém BEAST v1.8.3
[21]. Cay phat sinh chung loai dugc dung lén st dung phan mém
251165 - : - : ACIA -

"T/C”: vi tri 6 1 bién thé thay thé€ nucleotide; “G/G/A”: vi tri co mat it

nhét 2 bién thé; “-”: vi tri khong c6 da hinh.
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Tree Annotator, thong qua viéc so sanh cac trinh tu 6 viing kiém
soat ctia hé gen ty thé clia 6 giong logn ban dia Viét Nam va cac
giong lon chau Au, chau A.
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Qubc, lgn Huong va Ha Lang c6 khoang cach di truyén
bang 0,0000 (c6 sy dong nhit 100% vé trinh tw). Lon Ha
Lang va Huong c¢6 khoang cach di truyén ngan nhat véi lon
Lantang (0,00104). Khoang cach di truyén cua giéng lon I
1a xa nhat so véi 5 giéng lon ban dia Viét Nam con lai, cu
thé 1a gidng lon I c6 khoang cach di truyén v6i Huong va Ha
Lang 13 0,0081; khoang cach v6i 3 gidng Mong Cai, Muong
Khuong va Mudng Lay 13 0,00782. Quan hé giita cac gidng
lon nay dugc thé hién rd trén cdy phat sinh ching loai &
phan két qua dudi day, khi gidng lon I nim phéan nhanh xa
hon so véi cac gidng con lai ciia Viét Nam.
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Hinh 2. Quan hé¢ pht sinh ching loai dugc phan tich st dung
phuong phap suy lun Bayes béng phan mém BEAST v1.8.3
[21]. Cay phat sinh chung loai dugc dLrng lén st dung phan mém
Tree Annotator, thong qua viéc so sanh cac trinh t § ving ma hoa
hoan chinh ctia hé gen ty thé clia 6 gidng lon ban dja Viét Nam va
cac giong lon chau Au, chau A.

Phan tich cau triic, to chirc hé gen ty thé ciia 6 gidng lon
ban dia Viét Nam 1a I, Mong Cai, Muong Khuorng, Muong
Lay, Huong va Ha Lang cho thiy co sy tuong dong vai ciu
trac hé gen ty thé cua cac loai dong vat c6 va khac. Thanh
phén cac loai base co6 trong hé gen ty thé ctia ca 6 giéng lon
déu theo hudng giau A+T (trén 60%), c6 su tuong dong véi
céc nhom lon chau A khac [22]. Su phan bd ctia hau hét cac
gen déu ndm trén chudi H, ngoai trir gen ND6 va tam gen
tRNA nam trén chudi L.

Ca hai cdy phat sinh chiing loai déu cho thy sy tach biét
rd rang gitra hai nhanh lon chau Au va chau A, hai nhanh
da c6 sy phan ly tir thoi gian kha 1au (khoang 746000 nam
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trude) [24] so voi thoi diém cac gidng lon nhé dugc thuan
hoa 1a khoang 9000 nam trudc day Cac glong lon ban dia
Viét Nam déu c6 moéi quan hé vé dong me gan nhau so véi
cac glong lon chau A Két qua xac dinh khoang cach di
truyén va phan tich vé quan hé phat sinh chiing 10a1 cho thay
¢ su tuong dong voi cac nghién ctu khac vé nguon goc
cua lon ban dia Viét Nam c6 lién quan dén lon chau A [24].
Cay phat sinh di chi ra cac gidng lon ban dia lam dbi tuong
nghién ciru & cung cac nhanh phu véi cac gidng lon Nam
Trung Quédc va lu’u vuc song Hoang Ha véi khoang cach di
truyén tuong dbi gan D1eu nay co thé dua ra mot nhan dinh
tuong dbi vitng chic vé ngudn gdc cua 6 gidng lon ban dia
Viét Nam la bét nguén tir lon chau A, c6 thé tir lon Trung
Qudc. Lon Mong Cai, Huong va Ha Lang nam cung mot
nhanh phu véi khoang cach di truyén gan, diéu nay phu hop
Vi sy twong dong vé dic diém phan bd dia 1y va dic diém
vé hinh thai hoc. Lon Muong Lay va Mudng Khwong & cac
nhanh chi em c¢6 khoang cach di truyén rit gan (0,0005).
Gidng lon I c6 khoang cach xa nhat v6i cac gidng lon ban
dia Viét Nam con lai va c6 khoang cach di truyén gin nhét
v6i lon Banamini. Hai giéng lon ban dia Huong va Ha Lang
cung nhom véi lon Lantang & mién nam Trung Quéc. Gidng
Muong Lay cing nhanh phu véi gidng Bamei ¢ luu vuc
song Hoang Ha, Trung Qudc. Nhu dy doan, c6 khoang cach
lon gitra lon Viét Nam - Trung Quéc voi nhém lon chau
Au tuong ddng véi su phan bd cac giéng theo ving dia 1y.
Nhom lgn ban dia Viét Nam c6 mbi quan hé kha gan vc’ri cac
nhom 10n Trung Qudc, diéu nay dua toi mot gia thiét vé su
di cu gin lién v6i cac hoat dong giao thuong cua hai nude
¢6 chung duong bién gidi véi lich st 1au doi.

Hai gidng ban dia cua tinh Cao Béng 1a Ha Lang va
Huong c6 do tuong dong vé trinh ty D-loop 1a 100%, phu
hop v6i mot sb dic diém twong dong gitta hai gidng lon
vé hinh thai, bén canh d6 di c6 mot s6 tai lidu dé cap dén
ngudn gdc gan giii hodc co chung ngudn gde cia hai gidng
lon nay [25, 26]. Thong qua phan tich phat sinh chung loai
c6 thé nhan dlnh rang hai giong Ha Lang va Huong co
chung nguon goc to tién, phan ly ¢ cing mdt thoi dlem tién
hoa. Tuy nhién, cin c¢6 nhimng nghlen ctru sau hon vé tién
hoa, c¢6 thé sir dung cac chi thi di truyén dé 1am sang to luan
diém trén.

Két luan

Két qua nghién ciru xac dinh dit liéu hé gen ty thé hoan
chinh va phan tich vé quan hé phat sinh ching loai cua 6
gidng lon 1a I, Mong Céi, Muong Khuong, Muodng Lay,
Huong va Ha Lang 1a ngudn co s dir liéu quan trong trong
céc nghién ctru vé phat sinh chung loai, tién hoa phan ti, cac
nghién ctru khac nhim nhén dién, danh gia va st dung giéng
lon ban dia Viét Nam, tir d6 dong gop mot cach hi¢u qua cho
viéc bao ton va str dung ngudn gen nay.
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