BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT
VIEN CHAN NUOI

NGUYEN VAN BA

MOT SO PAC PIEM DI TRUYEN O MUC PO PHAN TU
CUA 15 GIONG LON NOI VIET NAM

LUAN AN TIEN SI

HA NOIL, NAM 2021




BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT
VIEN CHAN NUOI

NGUYEN VAN BA

MOT SO PAC PIEM DI TRUYEN O MUC PO PHAN TU
CUA 15 GIONG LON NOI VIET NAM

CHUYEN NGANH: Di truyén va Chon giéng vét nudi
MA SO: 9.62.01. 08

LUAN AN TIEN SI

NGUOI HUONG DAN KHOA HQC:
1. TS. Pham Doén Lan
2. TS. Nguyén Vian Hau

HA NOI, NAM 2021




LOI CAM POAN

To6i xin cam doan ddy la cong trinh nghién ctru khoa hoc do chinh toi
thuc hién va mot s6 két qua cliing cong tac vdi cac ddong nghiép khac. Cac sd
lidu, két qua néu trong luan an nay la trung thuc, mot phﬁn da dugc cong bd
trén céc tap chi chuyén nganh véi su dong ¥ va cho phép ctia cac dong tac gia.

Phén con lai chua dugc ai cong bo trong bat ky cong trinh nao khac.

Moi su giup do trong qua trinh thuc hién luan 4n nay da dugc cam on

va cac thong tin trich dan trong luan an nay da dugc chi rd ngudn goc.

Nghién ctru sinh

Nguyén Vin Ba



LOI CAM ON

Trudc tién, toi xin trdan trong cam on TS. Pham Dodan Ldn va TS.
Nguyén Vin Hdu la hai thay hwdng dan khoa hoc dé luén ¢ bén givp ds, tin

tinh chi bdo, hwéng dan téi trong sudt qud trinh thiee hién ludn dn.

T6i xin bay t6 long biét on chdn thanh t6i tdp thé Ban Gidm doc Vién
Chdn nuéi, Phong Khoa hoc, Pao tao va Hop tdc quoc té, cac thdy cé da givp

do vé moi mat, tao moi diéu kién thuan loi nhat cho t6i hoan thanh luan an.

Pong thoi, téi xin chdn thanh cam on Lanh dao Phong Thi nghiém
trong diem Té bdo dong vdt - Vién Chan nuoi da luén ung ho, dong vién va

tao diéu kién givip dé téi trong qud trinh hoc tdp va nghién ciru.

Téi ciing xin chdan thanh cdm on toan thé gia dinh, anh chi em dong
nghiép, ban be da tao moi diéu kién thudn loi giup do toi vé moi mdt, dong

vién khuyén khich t6i hoan thanh ludn dn nay.

Nghién ctru sinh

Nguyén Viin Ba



MUC LUC

LOT CAM DOAN .......ooiiiiieeee et tes sttt s et i
LOT CAM ON ..ottt ettt i
DANH SACH HINH ....coviiiicceeeeee ettt Vii
DANH SACH BANG .....cooviiiiiieeeieeeeeeste ettt iX
PHAN MO AU ...ttt 1
L. DAT VAN DE oottt ettt ettt et ettt ettt enen e enenos 1
2. MUC TIEU NGHIEN CUU....o.ooiviieiceeesee st 3
2.1, MUC tIBU tONG QUAL .....voeeeeeeee ettt 3
2.2. IMIUC HIBU CU NG ..ottt ettt ettt ettt et ee et et ee e e eeenens 3
3. NOI DUNG NGHIEN CUU ..ottt 3
4. DONG GOP MOI CUA LUAN AN ..ottt 4
5. Y NGHIA KHOA HOC VA THUGC TIEN ..ottt 4
CHUONG 1. TONG QUAN TAI LIEU ..ot 6
1.1. NGUON GOC VA QUA TRINH HINH THANH CAC GIONG LON NHA.....6
122 NGUON GOC ettt 6
1.1.2. Qué trinh thuan héa hinh thanh cac gidng lon NhA............ccovvvevvicieeeeee, 7
1.2. PAC PIEM VA SU PHAN BO CUA MOT SO GIONG LON NOI VIET NAM.....9
1.2.1. GIiONG 10N MONG Clll ...t 10
1.2.2. GIONG 10N Ha LANG ..ottt 12
1.2.3. GIONG 1010 HUONE .....cvovirvreieeeesevceeees et s s esne st 13
1.2.4. GIONG 10N TAP NA ...ttt 14
1.2.5. GIONG 101 LANE Pll....ovicveeieeseseeeeeeeess et sesessssssess e 15
1.2.6. GIONG 10N HUNG ...ttt 16



1.2.7. Giong lon Muong KRUONE. .........c.ccevererenrnsieeeseesssisssseseesessssseesessensesesnens 17

1.2.8. GIONG ION LUNG ...t en st 18
1.2.9. GIONG ION IMICO ...t en e enened 19
1.2.10. GIONG LON CO oot eee e en e 20
1.2.11. GIONG 10N SOC ..ottt 21
1.2.12. GIONG 10N BB XUYRN........ovvieeecieeesieeeees et enes s 22
1.2.23. GIONG 10N BAN 1.ttt 23
1.2.24. GIONG 10N VAN PA.....coeoeeeeeeeeeeeeeeeeeee e eee e en e ennnd 24
1.2.15. GIONG 100 CHU PIONE ........vveeeeeeeeeee et ene st 25
1.3. TINH HINH NGHIEN CUU TRONG VA NGOAINUGC...........cccrsrvnnnee. 30
1.3.1. NGhi&n CU treN the GiGi.......evvveeeeieeieeeeeeeeeeeeee et 30
1.3.1.1. Nghién ciru sir dung céc chi thi microsatellite dé danh gia dic diém di truyén ¢ mot
SO GIONE 10T 30
1.3.1.2. M6t sb nghién ctru vé& gen Cytochrome B ty thé...........c.coeiveveevieeieieieseseeeseseieeis 36
1.3.1.3. Mot s6 nghién cliru V& gen MX 8N LON .....ceuvereeeeieeieeeeeeeeeeeeeeee e 39
1.3.2. Nghién cau vé di truyén phan ti trén lon noi Viet Nam.........ccocoeeveeeeveenn 43
1.3.2.1. M6t sb nghién ctru da dang di truyén bang chi thi microsatellite ............coccoueveveruenanes 43
1.3.2.2. Nhitng nghién ctru da dang di truyén ty thé & cac gidng lon & Viét Nam.............co........ 44
1.3.2.3. M6t s6 nghién ctru cac gen KhAng bENN .........c.oveeveveeveveieeeeeeeeeeeeeeeeseee e 45
1.4. CAC VAN DE CON TON TAL ..oviieeeeeeeeeeeeeee ettt e 46
CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU............... 48
2.1. DOI TUGNG NGHIEN CUU ..ottt eneeenn 48
2.2. THOI GIAN VA DIA DIEM NGHIEN CUU ..o, 49
2.3. PHUONG PHAP NGHIEN CUU.....c.coovreiireieeeieieseeiee et 49
2.3.1. Phuong phap thu mau va D40 QUAN MAU ........c.ccoceueveeeerceeeeeee e, 49



2.3.2. Phuong phap tach chiét va xac dinh néng dd ADN..........cceevvvvevrveevreeeenns 49

2.3.3. Phuong phép nghién ctru da dang di truyén, khoang cach di truyén va

cau tric di truyén bang cac chi thi Microsatellite ...........oocvveeeeceeeeeeeeeeeene 51

2.3.4. Phuong phap nghién ctru da dang di truyén gen Cytochrome B va méi

quan hé PhAt SINN T0AH.........cveiieiiiece e 57
2.3.5. Phuong phap nghién ctru da hinh di truyén locus gen MX1 va MX2 ............ 59
CHUONG 3. KET QUA VA THAO LUAN .......cc.ccoovirieiceceeeeee e 61
3.1. NONG PO VA PO TINH SACH CUA MAU ADN .....covvveeeeeeereeeren. 61
3.2 DA DANG DI TRUYEN, CAU TRUC DI TRUYEN CUA 15 GIONG
LON NOI DUA TREN 19 CHI THI MICROSATELLITE ..o, 62
3.2.1. Két qua chuan hda 4 t6 hop phan tng PCR da moi (multiplex PCR)............ 62
3.2.2. Pa hinh di truyén 19 chi thi microsatellite............ocoeviveveeveeeseeeseene 64
3.2.3. Pa dang di truyén cta cac giong lon NGRIEN CU ........c..cvveeeeeeeeeeeeeeeee s 66
3.2.4. KNOANG CACN 0i tIUYEN ...t 70
3.2.5. CAULIUC O TIUYBN ...ttt 75
3.2.5.1. K&t qua phan tich PCA..........cooevueueveeeeeeeeeseeeeeeesseseesses e s sessses s ssesanns 75
3.2.5.2. K&t qua phan tich DAPC ........c.o.ocueveveeeeeseeeeeeeesesesssessessessessessss s ses s ssessssssssesaans 77

3.3. PA DANG DI TRUYEN GEN CYTOCHROME B O MUOI LAM

GIONG LON NO L. ..eeeeoeeeeeeeeeeeeeeeeeee ettt ettt ee e ee s e nee e 80
3.3.1. K&t qua Phan NG PCR.........cviveiieeeeeeeeeee ettt en st 80
3.3.2. Két qua giai trinh ty gen CYtoChrome B .........cccocvvvveveveeeeresrsesseeseeeenenes 80

3.3.3. Pa dang nucleotide va da hinh trinh ty gen Cytochrome B ¢ tung
GIONG 10N NOT VIBE NAM ...ttt 82
3.3.4. Mdi quan hé phat sinh giira lon Viét Nam véi lon nuéi, lon ring
ChAU A VA CRAU AU .ottt en e n e 89



3.4. DA HINH DI TRUYEN GEN MX1 VA MX2 O MUOI LAM GIONG

LON NO oottt et e eees et et et e eeeeeseesees et e e eseeeeeeees et eeeeeeneees 92
3.4.1. Két qua phan ang Nhan gen PCR ........ccc.ieieveieeesee e 92
34. 1.1 GEN MXL NN B .ottt sttt ettt sbesbe b st e b e nte e et eneeneas 92
3.4.1.2. GEN IMIXL PrOMOLE ....veeieeieecieeie et ettt e ste e stte e eeeteesteesteesreesstessbeesbeenseesseesseesneesnsesssenas 93
BA.1.3. GBN MIXZ. ettt bt st b e ettt h et b e eat et b et e b she et e 94
3.4.2. Pa hinh di truyén gen MXL VA MX2 .....covoieeeeeeeeeeeeeeee e 94
3.4.2.1. GEN MXL = INTION Bttt sttt et e e e stesteeseesesreensesesseensenns 94
3.4.2.2. GEN MXL- PrOMOLEL.....ccuieiietiitieienteet ettt sttt sttt ettt s bt sr e eme e b sbeenee b sbee e e 98
3.4.2.3. GEN MX2..oooocevoooeseeeeeeseesessoesssseessssssse s es s 100
KET LUAN VA PE NGHI .....c.ooiviiieieeieeeee s 102
KKET LUAN oottt ettt ettt ettt ettt en e ee et en e eeeean 102
1. Pa dang di truyén, cau trdc di truyén caa 15 giong lon dya trén cac chi
thi MICTOSALEITITE ...t 102
2. Da dang di truyén gen CYtochrome Dty thé..........o.ceeieeeeeeeeeee e, 102
3. Pa hinh di truyen gen MXL VAMX2.......c.ccvveririieireirseeesesenes s 103
DE NGHTI ...ttt ettt et et et et ettt ettt e et et et et et et et eeeean 103
TAILIEU THAM KHAO ..ot 104
TAILIEU TIENG VIET oot asne sttt ntanesans 104
TALLIEU TIENG ANH ooooeooeeeeeeeeeeeeeeee ettt en s en s en s 106

Vi



DANH SACH HINH
Hinh 1.1. Lich str hinh thanh gidng 1on ........c.oveveieeeeeeeeeeeeeeeesee e, 6
Hinh 1.2. Quan hé di truyén giira 11 gidng lon chau Au dya trén khoang cach
di trUYEN COA tING CATNE ..vovevceceeeeeee et 32

Hinh 1.3. Cay quan hé di truyén giira 18 gidng lon ban dia Trung Quéc va 3

GIONG 10N NGOG ...ttt 33
Hinh 1.4. Cay quan hé di truyén giira 6 giéng lon ban dia Ukraina.................... 36
Hinh 1.5. CAu tric hé gen ty the 0 10N ..o, 37
Hinh 1.6. Cau tric ctia phan tir Protein MX ........o.ccvvieeveeieieeseee e eeseeeee e, 41
Hinh 2.1. Hé théng may CEQ 8000............ccocevivreeeeieeseeeeseseseeseeseesseeses s 54
Hinh 3.1. Két qua dién di kiém tra ADN trén gel agarose 1% ...........cccovevueneee. 61
Hinh 3.2. Kiém tra ndng ¢6 DNA trén may Nanodrop...........c.cccceeeeerreeeeresnennn. 61
Hinh 3.3. Cay phét sinh chung loai caa 15 giéng lon ndi, lon Landrace va lgn

) (o PP PPPR 73
Hinh 3.4. PCA cuta 18 gidng lon dugc thé hién trén 3 truC.....occevvveceeveereeeeen. 76
Hinh 3.5. Két qua phan tich cau truc di truyén cua 18 giong lon bang DAPC.. .77
Hinh 3.6. Anh dién di san pham PCR gen Cytochrome B.........ccccccovvvvevreennnn. 80
ErEN QeI AQAIOSE 200 ...evvi ettt 80
Hinh 3.7. Mot doan két qua giai trinh tu gen Cytochrome B..........ccccoveeveeennnnee. 81

Hinh 3.8. Cay phan loai thé hién méi quan hé theo dong me gitta 15 giéng lon
noi Viét Nam xa@y dung theo mé hinh neighbor-joining.........ccccccovviiiiiiininennn, 87
Hinh 3.9. Cay phan loai thé hién méi quan hé phat sinh gitra 39 haplotype

dugc xay dung theo mé hinh Neighbor-joining..........cccocvoviiiiininieiee e, 90
Hinh 3.10. Két qua PCR nhan doan gen MX1 intron 6..........cc.ocvvvveveeverreennnnn, 93
Hinh 3.11. Két qua PCR nhan doan gen MX1 Promoter ...........cccovvvvverrernenen. 93
Hinh 3.12. Két qua PCR nhan doan gen MX2 .........cccccovveveeieiesrsseneesesnesnennen, 94
Hinh 3.13. Két qua cat doan gen MX1 intron 6 bang SNaBl...........cc.cccevvvvveennen. 94

vii



Hinh 3.14. Trinh ty doan 1133 bp gen MX1 tir diém mdi xubi va méi nguoc

va diém cat caa enzymee SnaBl ¢ lon noi VISt Nam .........ovcveeeeeeeeeeeeeeeas 95
Hinh 3.15. Vi tri caa axit amin 514 (A4 la Gly va A6 la Arg) trong protein

1V, 2 101
Hinh 3.16. Két qua cat doan gen MX2 bang enzymee Xhol...........ccccovvveveennee. 101

viii



DANH SACH BANG

Bang 1.1. Téng hop dic diém ngoai hinh, kha ning san xuit va huéng sir

dung €U 15 GIONG 10N NOT....veveeeeeeeeeeee et 26
Bang 2.1. Danh séach 15 gidng lon noi duoc st dung trong nghién cau.............. 48
Bang 2.2. Thong tin 19 chi thi microsatellite dugC Sir dung.........cccceeeveevveecneenes, 52
Bang 2.3. Cong thirc tinh mot s6 gia tri thdng ké caa quan thé.............ccoeeee....... 55
Bang 2.4. Trinh tu mdi va enzymee duoc sir dung trong nghién cau ................. 60
Bang 3.1. Két qua chuan hoa 4 t6 hop phan tng PCR da mdi .........ccceeevvennee. 63

Bang 3.2. S6 mau (N), s alen (Na), d6 phong phu alen (Rs), hé sé théng tin
da hinh (PIC), tan sb di hop ta quan sat (Ho), di hop tir Iy thuyét (He), hé sb
can huyét (Fis) va hé s6 Khac biét di truyen (FSt) ........coveeveireeieseeeeeeeeseeeae, 65
Bang 3.3. S6 alen, trung binh s alen/chi thi (Na) va do phong phu alen (Rs),
tan so di hop tir quan sat (Ho), di hop tu ly thuyét (He), gia tri hé s can huyét

(Fis), & CAC giONG 10N NGNIBN CUU.......vvieeeeeeeeeeeeee e, 67
Bang 3.4. So sanh tinh da dang di truyén cua lon ban dia Viét Nam véi mét sb

két qua nghién ciru trén cac gidng 1on thé Gidi......c.cvevveeeeeeeeeeeeeeee e 69
Bang 3.5. Ma tran khoang cach di truyén uéc luong theo Nei 1972................... 72
Bang 3.6. Da dang nucleotide va da hinh trinh tu gen Cytochrome B................. 83
G HUNG GIONG LOM oottt 83
Bang 3.7. Pa dang trinh tu nucleotide cua 28 haplotype gen Cytochrome B &

CAC GIONG 10N NGNIBN CUU ...ttt 84
Bang 3.8. S6 lugng va phan b cua cac haplotype gen Cytochome B ¢ 285

MAU QN NGNIBN CIU.....vvcvvvs ettt en e 85
Bang 3.9. Ty I¢ kiéu gen va tan s6 alen gen MX1- intron 6..........ccevvvevvreennnnn. 96

Bang 3.10. Ty I¢é kiéu gen va tan s6 alen gen MX1-intron 6 trén mot sb giéng
o7 0T [0 1 PSS URPRPSOSIN 98
Bang 3.11. Ty Ié kiéu gen va tan s6 alen gen MX1-promoter cua 15 giong lon



Tir viét tit
ul

ADN

AFLP

cm

CS

DAPC

EL

FAO

Fis

Fst

He

Ho

DANH MUC CAC TU VIET TAT

Tiéng Anh
Microliter
Deoxyribo nucleic acid

Amplified Fragment Length

Polymorphisms
Base pair
Centimet

et al

Discriminant Analysis of Principal

Components
Elution Buffer

Food and Agriculture Organization
of the United Nations

Inbreeding coefficient within

populations

Genetic differentiation index

Expected heterozygosity

Observed heterozygosity

Tiéng Viét
Mi cro lit
Axit Peoxyribd Nucléic

Pa hinh chiéu dai cac

doan nhan chon loc
Cap Bazo

Cen ti mét

Cong su

Phan tich thanh phan
chinh

DPém hoa tan
Té chtrc nong lwong thé
gioi

H¢ so can huyét

Heé s6 khac biét di truyén

Tan sb di hop tir mong
doi

Tan s6 di hop tir quan
sat



mM

PCR

PIC

RAPD

RFLP

Rs

SNP

SSCP

Kilogram

Milimol

Polymerase chain reaction

Polymorphic Information Content
Picromol

Random amplified polymorphic
DNA

Restriction fragment length

polymorphism
Allelic Richness
Single nucleotide polymorphism

Single strand conformation

polymorphism

Chi-squared

Xi

Ki 16 gam

Mi i mon

Phan g chudi tring
hop

Gia tri thong tin da hinh
Pi cré mon

Pa hinh d0¢ dai cac doan

ADN duoc khuyéch dai

ngau nhién

ba hinh do dai cac doan

cat giéi han
D0 phong pht alen
Da hinh don nucleotit

Pa hinh di truyén soi

don

Khi binh phuong



PHAN MO DAU

1. DAT VAN DE

Ngudn gen vat nudi rat quan trong d6i voi an ninh lwong thyc va sinh ké
toan cau, dic biét ddi voi cac nuéde dang phat trién, noi ¢ khoang mot ty
ngudi phu thude tryc tiép vao chin nudi dé sinh ké (FAO, 2009). Nhu cau dbi
v6i cac san pham dong vat dang ngdy cang tang 1én, do d6 din dén nhiing
thay d6i trong san xuat chian nudi hé théng va thay thé hoic lai tao giita cac
gidng dia phuong vdi cac giéng ngoai co ning suit cao hon ¢ nhiéu nudc
dang phét trién (Groeneveld va cs., 2010; Ibeagha Awemu va cs., 2019). Két
qua 13, nhiéu gidng ban dia da bi tuyét ching din dén sy suy giam dang ké vé
da dang sinh hoc (Rege va Gibson, 2003). Hon nita, da c6 nhiéu tai liéu chtng
minh rang viéc duy tri da dang cac ngudn gen dong vat 1a rat quan trong dé
dam bao su thich nghi d6i v6i tuong lai chang han nhu bién d6i khi hau, dich
bénh. Str dung cong nghé sinh hoc trong nghién ciru danh gia dac diém di
truyén phan tir & cac quan thé, giéng vét nudi phuc vu cho muc dich bao ton,
str dung hop 1y ngudn tai nguyén di truyén ban dia, dong thoi hd trg chon loc
cac giéng vat nudi co ning suat, chat luong cao di dugc tién hanh ¢ nhiéu
qudc gia trén thé gidi (Stolpovskiy va Zakharov, 2017). Nhiéu k¥ thuat phan
ttr hitu hiéu d3 duoc FAO khuyén céo sir dung dé danh gia diac diém di truyén
nguodn gen vat nudi ban dia nhu phén tich cac chi thi microsatlelite, giai trinh
tu va phan tich hé gen ty thé, phan tich da hinh cic gen lién quan dén céc tinh
trang nang suat, chat lugng va kha niang khang bénh nham hd trg cho cong tac

bdo ton va chon giong.

Viét Nam nam ¢ trung tdm thuan héa lon (Groenen va cs., 2012). Trén
thuc té, lon 1a loai vat nudi dic biét quan trong cua Viét Nam vadi hon 23 triéu
con (tinh dén ngay 1/7/2020 ctia Tong cuc Théng ké Viét Nam). Do cac uu

tién vé niang suat, ty 1& lon nai ban dia da giam tir 72% tong dan nam 1994



xudng chi con 26% nam 2002 & Viét Nam (Lemke va cs., 2005). Theo FAO
(http://dad.fao.org/, truy cap vao thang 7 nim 2018), ngudn gen lon ban dia
Viét Nam c6 16 gidng dugc nudi giit boi dong bao ving sau ving xa. Sach do
ciia Viét Nam cho biét cac giéng lon ban dia nhu lon Thudc Nhiéu, Lang
Hoéng va Phi Khanh da tuyét ching do ning suét thip hon so véi cac gidng
lon nhap nodi. Cac nghién ciru trong nudc vé dic diém di truyén trude dy vé
cac giéng lon ndi Viét Nam chu yéu la duoc danh gia, xac dinh, so sanh, phan
loai thong qua cac dic diém vé ngoai hinh. Nhiing nghién ctru danh gia da
dang di truyén va sai khac di truyén giita cac giong lon & mirc do phan tir con
chua duoc tién hanh day du va hé théng. Hongo va cs. (2002) di bao céo cac
bién thé vé trinh tu ty thé ctia lon Viét Nam va mbi quan hé cua ching véi vat
nudi chau A va lon rung Nhat Ban. Thay va cs. (2006) da st dung 20 chi thi
microsatellite dé danh gia ddc diém di truyén ctia nam giéng lon ban dia Viét
Nam va so sanh véi lon chiau Au. Sy suy giam da dang di truyén ciing dugc
bao céo trong mot sé quan thé lgn o tinh Ha Giang (Berthouly va cs., 2012).
Két qua ciia Lan va cs. (2014) ciing cho thdy mirc do da dang di truyén cao
ctia mot sd giéng lon & cac tinh phia Bac Viét Nam (lgn Litg Pu ¢ Ha Giang,
lon Muong T¢ ¢ Lai Chéu, lon Lung ¢ Pha Tho va lon Ha Lang ¢ Cao Bang).
Gan day, (Ishihara va cs., 2018) ciing chi ra rang mot so giong ban dija cia
Viét Nam c6 khoang cach di truyén twong dong véi vi tri dia 1y khu vuc phéan
bb cta ching. Tuy nhién, nghién ctru nay dua trén vai mau (6 mau trén mot
gidng) va sir dung chip Illumina Porcine SNP60 duoc thiét ké dua trén thong
tin tir cac gidng lon khac. Qua d6 cho thidy méi chi c6 mot sé nghién ctru da
dugc tién hanh trén cac giong ban dia Viét Nam cung cap thong tin di truyén
it oi trong su nd luc bao tdn di truyén ngudn gen lon ban dia. Do dé, chung toi
thue hién dé tai nghién ctru “Mét sé ddic diém di truyén 6 mivc dé phén tir
ciia 15 giong lon néi Viét Nam” véi myc dich dénh gia dic diém da dang di

truyén, cau truc di truyén, moi quan h¢ di truyén, nguén goc phat sinh ching



loai va dac diém tan s6 ki€u gen, tan s6 alen cia mot sO chi thi phan tir nham
ho trg phuc vu cong tac bao ton, chon giong va khai thac nguon gen cac giong

lon nd1 mot cach co6 hi¢u qua.
2. MUC TIEU NGHIEN CUU

2.1. Muc tiéu tong quat
Panh gia dugc dic diém di truyén cua 15 gidng lon ndi bang mot s6 chi
thi phan tir nham hd trg cho cdng tac bao ton, chon tao va khai thac st dung

cac giong lon nd1 Viét Nam.

2.2. Muc tiéu cu thé

Xac dinh dugc da dang di truyén, khoang cach di truyén va cau trac di
truyén cua 15 gidng lon ndi dua trén 19 chi thi microsatellite.

Xac dinh dugc méi quan hé phat sinh loai ciia 15 giong lon ndi thong

qua da hinh trinh ty gen Cytochrome B ty thé.

Xac dinh dugc kiéu gen va tan s alen ciia gen tmg cir (MX1 va MX2)
lién quan dén kha niang khang vi rat viém loét miéng va vi rat gdy bénh tai

xanh & 15 gidng lon noi.

3. NOI DUNG NGHIEN CUU
Noi dung 1. Nghién ctru da dang di truyén, khoang cach di truyén va

cdu trc di truyén cua 15 giéng lon ndi bang 19 chi thi microsatellite.

Noi dung 2. Nghién ctru da dang di truyén gen Cytocrome B ¢ 15 giéng

lon nd1 va modi quan h¢ phat sinh loai vd1 mot s6 giong lon trén thé gidi.

Nbi dung 3. Nghién ctru da hinh di truyén gen MX1 va MX2 ¢ 15 giéng

lon noi.



4. DPONG GOP MOI CUA LUAN AN

- Luan 4n 1a cong trinh hé thong dau tién nghién ciru mot s dac diém
di truyén 0 muc do phan tur ciaa 15 giéng lon ndi str dung céc chi thi cia ca h¢
gen nhan (microsatellite, MX1, MX2) va hé gen ty thé (Cytochrome B) tai Viét

Nam.

- Luan an da danh gia duogc tinh da dang, mbi quan h¢ va cau trac di

truyén cua 15 gidng lon ndi dua trén 19 chi thi microsatellite.

- Pa xac dinh dugc cdy phat sinh loai thé hién mbi quan hé di truyén
theo dong me giita cac haplotype ctia 15 giéng lon ndi Viét Nam véi mot sd

gidng lon trén thé gidi thong qua da hinh gen Cytochrome B.

- ba xac dinh dugc tinh da hinh cua gen MX1 va MX2 - nhitng gen trng

ctr lién quan dén tinh khang bénh cta 15 giong lon noi.

5. Y NGHIA KHOA HOC VA THUC TIEN

- Luan 4n 1a tai liéu khoa hoc hé thong dau tién cung cap thong tin vé
tinh da dang, khoang cach va ciu trac di truyén dua trén cac chi thi
microsatellite va nguon gbc phat sinh ching loai cua 15 gidng lon nodi Viét

Nam véi mot s6 giong lon trén thé gidi thong qua trinh tu gen Cytochrom B.

- Luan 4n 1a c6ng trinh hé théng dau tién ¢ Viét Nam cung cap nhiing
thong tin vé tan sd kiéu gen, tan sb alen cua gen MX1 va MX2, day 1a nhiing

gen dugc cho lién quan dén kha nang khang bénh cua 15 gidng lon noi.

- Cac bai bao da dang trén céc tap chi trong va ngoai nudc 1a nhirng tu

liéu c6 gia tri tham khéo trong nghién clru va giang day.



- Céc két qua nghién ctru da dong gép vao co s¢ dir liéu vé ngudn gen
cua cac giong lon ndi Viét Nam; tao tién d¢ cho cic nghién ctru xac dinh

nhitng gidng lon ndi c6 kha khang bénh.

- Luan 4n cung cap thong tin hiru ich cho cdng tac bao ton, chon gidng,
dinh hudng lai tao, khai thac va st dung ngudn gen cic gidng lon ndi mot

cach co6 hi¢u qua.



CHUONG 1. TONG QUAN TAI LIEU
1.1. NGUON GOC VA QUA TRINH HINH THANH CAC GIONG LON NHA

1.1.1. Nguén goc

Lon nha c6 ngudn gdc tir lon rimg. Con ngudi trong qua trinh san bén,
hai luom, di bat dugc lon rimg va dem vé nudi, theo thoi gian con ngudi ¥ thic
va lya chon nhitng con lgn t6t dé nudi, con nhitng con kém chét luong co thé
giét thit nham cung cap thuc pham. Giuffra va cs. (2000) cho rang lon nha ngay
nay duogc tao ra tir cac gidng lon rimg chau A va chau Au . Ngudn gdc cac

giéng lon dugc minh hoa trén hinh 1.1.

Tiép dién . 4+ 4« 5.Gionghiéndai

4. Laitao

~ 200 nam |

~10 000 nim f 3. Thuin hoa ? 3. Thuin hoa

Ay

2. Phan chia
Phan chia ~ 1.2 triéu nam

n : : ; A i “‘!I 1. Hinh thanh loai
Loai Sus hinh thanh cach day ~ 4,2 triéu nam

Hinh 1.1. Lich sir hinh thanh giéng lon (Bosse Mirte, 2018)

Qua trinh lich str hinh thanh céc giéng lon hién dai duoc cho la da trai
qua 5 giai doan: (1) Loai Sus to tién chung hinh thanh tir Pong Nam A (2) Qué
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trinh phan ly thanh hai dong chau Au va chau A; (3) Qu4 trinh thuan hoa doc
1ap dan dén sy phan tach thanh hai nhanh chau Au va chau A; (4) Qua trinh lai
tao giita lon nha chau Au va lon nha chau A; (5) Qua trinh hinh thanh cac gidng

lon ngay nay.

1.1.2. Qué trinh thuén hoéa hinh thanh cac giéng lon nha

Sus scrofa 1a mot trong nhiing loai dong vat co6 v phd bién trén toan
thé gidi. Tir 14u nhan t6 thuc day sy tién hoa d3 duoc gia dinh 13 su thuan hoa
va chon loc tu nhién. Lon ban dia duoc tim théy & hau kha‘ip cac vung khac
nhau trén toan ciu. Mot sd dic tinh, bao g6m rang va hinh thai xuong so, ty 1¢
bén ngoai, 16ng va mau sic, da hinh sinh hoa va phan tur, sinh thai va hanh vi,
cach ly sinh san va cac khu vuc séng tu nhién, dugc st dung dé phan biét
nhiéu loai trong chi Sus. S. scrofa.

Thuan hoa 13 qué trinh thich nghi di truyén cua sinh vat hoang di dé
dap Gmg tot hon véi nhu cau cta con ngudi, 1a két qua cua diéu kién sinh sdng
va sinh san dudi sy kiém soat cua con ngudi trong nhiéu thé hé. Viéc thuan
hoa lgn 12 mot phan khong thé thiéu cia sy phat trién nong nghiép va ap dung
cac phuong phap canh tac nong nghiép trén khap thé gigi. Viéc hiéu rd qua
trinh tién hoa va sy phan bé rong khap cua giong loai nay c6 thé gilp ching
ta hiéu rd hon vé ngudn gdc va sy ting truong cua ndng nghiép chin nudi, sy
phat trién ctia nén vian minh con nguoi thua ban dau. Nhiing tan tich sém nhat
cia lon thuin hoa di dugc khai quat tai Cayonu & dong nam Anatolia tu
7.000 nim trudc Cong nguyén (Reed, 1969). Theo quan diém truyén théng vé
dong vat hoc, lon sinh ra & ving Cén Pong va phia tay lan sang chau Au va
phia dong sang Trung Qudc. Tuy nhién, viéc sir dung chudi DNA mtDNA tir
cac mau lon duc Eurasian va cac giéng lon khac nhau trong céc nghién ctru so
bd gan ddy da cung cap bang chung dé hd tro gia thuyét "su thuan hoa dién ra

doc 1ap & nhiéu noi" (Giuffra va cs., 2000; Kijas va Andersson, 2001). Céc di



lidu mtDNA gan day tir phan tich 685 c4 thé bao gdm lon rimg, lon hoang va
lon ban dia ¢ khap Eurasia cling ting ho gia thuyét rang su thuan hoa lon xay
ra doc lap trén thé gidi tai cac vi tri dia 1y khac nhau trén khe"\p Eurasia: ba tir
Vién Pong (hai & Trung Quéc, mot & Thai Lan / Mién Pién va mién bic An
Do), mot tir hon dido Pong Nam A (Wallacea), va hai tir Chau Au (Larson va
cs., 2005). Cac két qua nay ciing cho thiy S. scrofa 1a mot loai c6 ngudn gbc
tir cac hon dao & Pong Nam A (Phillippines, Indonesia), noi chiing phan tan
khép luc dia Au A, va c6 it hodc khong c6 su di nhap lon tir ving Can Pong
vao Chau Au. Larson va cs. (2007) cho rang lon nha chau Au c6 to tién &
ving Can Pong vao thoi ky PO da méi. Bang chimg khao ¢6 hoc cho thay lon
nha lan dau duoc khai thac & Bic Au vao khoang 4100 nim trudc Cong
Nguyén. Ngay sau khi dugc dua vao chau Au, nhitng ngudi néng dan da két
hop lon rimg dia phuong vao dan lon ctia ho. Bat dau tir khoang 7000 nam
trude, ngudi Trung A di cu dén chau Au di mang theo vat nudi va cay trong
ban dia. Nhung co thé cung thdi diém 4y, lon rimg tai chau Au ciing duoc
thuan hoa. Va sau d6 lon ring ban dia chdu Au nhanh chong thay thé lon nha
c6 ngudn gbc Can Pong trén khiap chau Au. Do d6 phan 16n lon chiau Au
ngay nay khong bat ngudn tir lon gbc Can Pong. Cac ghi chép lich sir cho
thay lon chau A di dugc dua vao chau Au trong thé ky 18 va dau thé ky 19
(Kim va cs., 2002). Thoi diém nay ¢ nudc Anh nhu cau vé thit lon ting cao,
cac nha chon giéng da lai tao lon chau Au véi lon Trung Quéc nham tang tinh
trang sinh san va ty 16 md & lon goc chau Au. Nhiing giéng lon thuong mai
chau Au ngay nay c6 su da dang di truyén cao hon lon rimg ban dia vi chung
duogc lai v6i lon Trung Qudc. Cac bang ching phan tir vé su di nhap gen da
chi ra ngudn gdc lai ctia mot sé gidbng lon chau Au. Lon thuong pham cua

chau Au hién dai c6 chira ADN nguén géc tr lon chau A (Kim va cs., 2002).



1.2. PAC BIEM VA SU PHAN BO CUA MOT SO GIONG LON NOI VIET NAM

Céc gidng lon nodi ctia Viét Nam réat phong pht va duoc phan bd khip cac
vung ctia dat nude, tai mdi ving c6 nhimg gidng voi cac nét dic trung riéng.
Céc giéng lon ndi déu c6 wu diém chung: d& nudi thich nghi véi diéu kién chan
nudi kham kho, c6 kha ning tin dung tot ngudn thirc an tir phy pham néng
nghiép, chat lugng thit ngon phi hop véi thi hiéu tiéu ding néi dia, ¢ kha ning
khang bénh va chong chiu diéu kién khi hau khac nghiét. Theo Ta Thi Bich
Duyén va cs. (2013) Viét Nam c6 khoang 26 giéng lon ndi duge nudi chi yéu &
viing ndng thon, viing xa va viing cao cua t6 qudc. Birc tranh vé sb lugng va sy

phan bé cac giéng lon ndi Viét Nam cho thay:

Céc tinh thudc trung du mién nui phia Bac ¢6 s6 luong cac giéng lon noi
phong pht va nhiéu nhat so véi cac ving sinh thai khac cua ca nudc. Bao gdm
13 nhom giéng: Lon Tap N&, lon Ha Lang va lon Huong duoc nudi & Cao
Béng; Lon Liing Pu va lon Hung dugc nudi ¢ tinh Ha Giang; Lon Muong Lay
14 va ¢ tinh Dién Bién (s lugng rét it); Lon Pen Mudng T¢ va lon Hung Sin
H6 & tinh Lai Chau; Lon Muong Khuong & Lao Cai; Lon Limg ¢ tinh Phti Tho;
Lon Lang Hong & tinh Bic Giang nhung hién nay khong con nita. Lon Ban ¢
tinh Hoa Binh; Lon Ban & tinh Son La.

Khu vyuc dong bang Bic bo va Bic Trung bd c6 4 giong lon nodi do la:
Lon Moéng Cai - qué huong ¢ tinh Quang Ninh - dang dugc nudi rai rdc & cac
ving ndng thon trong ca nudc; Lon I hién chi con s luong it & cong ty gidng
lon hat nhan DaBaCo - Bic Ninh; Lon Meo ¢ tinh Nghé An; Lon Khua ¢ tinh
Quang Binh (s6 lugng it).

Khu vyc cac tinh Trung va Nam Trung Bo ¢6 5 gidng: Lon Van Pa ¢ tinh
Quang Tri; Lon Cé A Ludi ¢ tinh Thira Thién Hué; Lon Co Quang Nam ¢ tinh
Quéang Nam; Lon Kiéng Sét & tinh Quang Ngii; Lon Trang Phii Khanh trudc



kia nuéi nhiéu & tinh Phti Yén va Khanh Hoa hién nay ciing khéng con.

Tay Nguyén c6 2 nhom gidng: Lon Soc & cac tinh thudc ving Tay

Nguyén, nhung cht yéu & Pac Lic; Lon Chu Prong ¢ tinh Gia Lai.

Céc tinh dong bang song Ctru Long chi con lai 2 nhom giéng: Lon Ba
Xuyén ¢ tinh Séc Trang véi sd luong it; lon O Lam & tinh An Giang va Kién
Giang. Riéng lon Thudc Nhiéu hién da khong con nira. Lon Moi- Ha Tién, theo
bao céo cua tinh Kién Giang thi viing Ha Tién c6 giéng lon den duoc ba con
néng dan nudi va goi 1a lon Moi. Tuy nhién, két qua diéu tra thuc dia cho thiy

day 1a con lai giita lon rimg va lon dia phuong dua tir viing khac ve.

Nhu vy, btc tranh vé cac gidng lon ndi Viét Nam duoc phan b rai réc
khip cac ving mién doc theo chiéu dai cua dat nude, tap trung nhidu & cac ving
trung du, mién ndi, ving sdu, ving xa va ving cao, noi c¢6 diéu kién kinh té
nghéo kho, khi hau thoi tiét khic nghiét, giao thong di lai kho khan. S6 luong
lon ban dia tai cdc ving giam nhanh trong nhiing nim gan day (c6 mot sd giéng
da bi mat nhu lon Trang Pha Khanh, Thuéc Nhiéu). Tuy nhién, téc do giam &
mdi viing, mdi tinh 1a khac nhau. Nguyén nhén s6 luong giam nhanh do nguoi
mién xudi dén mua nhiéu da lam giéng lon ban dia vén di it lai ngdy cang it
hon, do khong kip phuc hdi. Mat khac, do diéu kién thoi tiét khic nghiét, nhiing
gidng lon nay khong dugc chon loc, nang cap, lon nudi tha rong, dau tu thirc an
thép, lon con giao phéi véi lon me 1am thoai hoa vé giéng va dac biét su khai
thac qua muc ciia thuong lai tir mién xudi 1én mua vé phuc vu cho cac nha hang
dac san dd lam cac gidng lon dia phuong dang dimg trudc nguy co bi mat dan

(Ta Thi Bich Duyén va cs., 2013).
1.2.1. Giong lon Méng Cai
Nguon géc va phin bé
Lon Méng Cai 1a giéng lon ndi dugc hinh thanh va phét trién 1au doi ¢
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ving Pong Bic Viét Nam. Co thé xem cac ving Ha Cdi (huyén Pam Ha), Tién
Yén (Pong Triéu) tinh Quang Ninh 1a ngudn cdi ctia giéng lon Moéng Cai.
Do dic diém sinh san tot nén tir nhitng nam 60-70 tré di lon Moéng Cai da lan
nhanh ra khap dong bang Bac Bo. Tir sau 1975 giéng lon nay duogc lan nhanh ra
cac tinh mién Trung ké ca phia Nam (Lé Viét Ly va cs., 1999).

Ddc diém ngoai hinh

Pic diém cia lon Mong Céi c6 dau den, gilta nép nhin to va ngan &
miéng. Giéng lon ndy ¢ to va ngin, nguc nd va sau, lung dai va hoi vong, bung
hoi x¢&, moéng rong va xudi. Bén chan tuong d6i cao thang, mong xoé. Pic biét,
mot khoang trang ndi gitta 2 bén hong véi nhau vat qua vai trong giong nhu
cai “Yén ngua” 1a nét dic trung nhat vé mau sic cia giéng lon nay. Tam voc

tuong dbi 10n, huéng md (Lé Viét Ly va cs., 1999).
Kha néng sin xudt

Lon Mong Céi sinh san t6t nhit trong lon ndi cua nude ta. Lon phat
duc sém: lon cai lic 5 thang tudi va lon duc c6 biéu hién nhay giéng lic 2
thang tudi nhung c6 kha niang phdi chtra lac 3-4 thang tudi. SO con so sinh
s6ng/6 cao (11-13 con/d), ky luc dat 28 con/o. S6 con cai sita 10-11 con/o.
Khoang céach gitta 2 Ira dé¢ 170 ngay, dé 2,2 ltra/nai/nam. Kha nang lam me
rat tot, c6 10-16 va. Khoi luong so sinh 0,5-0,6 kg va cai stta & 7-8 tuan tudi
la 5,5-6,5 kg (Nguyén Vin Puc va cs, 2004).

Lon Mong Cai sinh truang trung binh: 2 thang tudi nang 6 kg va 10 thang
tudi chi dat 80-85 kg. Tang khdi lugng trung binh 330 g/ngay; ty 1é méc ham
thap: 73-75%:; ty 16 nac 33-35%; ty 16 m& 35-38%; tiéu tén thic an 4,0-4,5 kg
Huong sir dung

Chu yéu dugc str dung lam nai nén dé tao cac to6 hop lai lgn ndi khéc co

chat luong thit thom ngon va hiéu qua kinh té cao hon.
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1.2.2. Giong lon Ha Lang
Nguon géc va phin bé

Lon Ha Lang 1a gidng lon dia phuwong 1au doi ciia déng bao dan toc tai
cac ving nii Bao Lac, Théng Nong va Ha Lang cta tinh cao Bang. Trong do
lon Ha Lang chu yéu tap trung tai huyén ving nti Ha Lang, ngoai ra con thay

mot it tai huyén Bao Lam.

Ddc diém ngoai hinh

Lon Ha Lang thudc gidng lon lang c6 dic diém ngoai hinh nhiéu nét
giong lon Moéng Cai nhu da bung mau trang, bon chén trang, giita tran nhiéu con
cling c6 diém mau trang nhung hinh ném cbi khéng 13, ¢ dai yén ngua mau
trang vat qua vai nhung khong that dién hinh nhu lon Méng Cai, mdm ngan
tron, mat nhan va to, chan to va ngan, lung vong bung khong sé. TAm voc tuong

d6i 16n, huéng md. (Pham Dtrc Hong va Pham Hai Ninh, 2013).
Kha ning sdn xudt

Lon cai ¢6 s6 luong v dao dong tir 10-12 v Tubi dong duc lan dau cua
lon cai Ha Lang 13 124 ngay. Tudi dé lira dau 1a 310,21 ngay. Thoi gian mang
thai ctia lon Ha Lang 14 114,35 ngdy, mdi lra dé c6 thé dat 11-16 con/Itra. So
voi lon Mong Cai lon Ha Lang sinh san t6t hon. Lon con cai sita & 40 ngay tudi
c6 khdi luong 6.09 kg, dén 10 thang tudi khdi lwong dat 46,33 kg (Pham Puc
Hong va Pham Hai Ninh, 2013).

Huong sir dung
Lam nai nén lai véi duc giong ngoai dé phuc vu chan nudi ndng ho tai

Cao Bang va mdt so tinh phu can va nudi khai thac thit dac san.

12



1.2.3. Giong lon Hwong
Nguon goc va phin bé

Lon Huong 1a gidng lon dia phuong c6 ngudn goc tir Trung Qudc
nhung dugc du nhap va nudi tur 1au doi tai mot s6 huyén vung cao giap ranh
bién gidi Viét — Trung cia tinh Cao Bang nhu Bao Lac, Bao Lam. Giéng lon
Huong duoc dat tén theo tén goi dia phuong do thit lon Huong ¢6 mui thom
rat dic trung va khac véi cac gidng ban dia khac. Chinh vi vay, giéng lon nay

dan dan duogc nhan dan dat tén 13 “lon Huong”.
Diic diém ngoai hinh

Phén than va 4 chan tring, c6 mang 16ng da mau den & mong va & dau.
Phén tiép giap giira den va trang rong khoang 2-3 cm, trén d6 da den 16ng
trang. Pau den va tho, giira tran c6 mot diém trang, chan to bung to vira phai
va khong cham dat, lung vong nhung khong gdy, bén chan c6 mau trang,
mong dbc, vai no, nguc sau. Tam voc trung binh (Ta Thi Bich Duyén va cs.,
2013).

Kha nang sdan xudt

Lon cai thudng c6 8-12 v, nhung thong dung nhat 13 10 va. Tudi dong
duc 1an dau: 5-6 thang. S6 con so sinh/6 dat 6-8 con. S6 con cai sita/d luc 60
ngay tudi: 6-7 con. Khoi lugng so sinh dat 0,3-0,4 kg. Khoi lugng cai sira lic
60 ngay tudi dat 5,53 kg (Pham Coéng Thiéu, 2017). Lon Huong sinh trudng
cham, khéi luong lac 8 thang tudi: 35-45kg/con. Ty 1é thit nac cao, md it va
thom ngay chic, da an gion. Chéng chiu bénh tét, thich nghi véi tap quan sinh

séng & dia phwong (Ta Thi Bich Duyén va cs., 2013).
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Huong sir dung
Chu yéu lam néi nén lai voi duc giong khac dé phuc vu chdn nu6i nong

ho tai Cao B::ng va mot sb tinh phu cén va st dung lam thit dac san.

1.2.4. Giong lon Tap Na
Nguon goc va phin bé

Gidng lon Tap N4 c6 ngudn gde tir mot gidng lon dia phuong cia ving
nui Cao Bang. Do diéu kién dia 1y, d6i nai cao hiém tré, viéc thong thuong c6
nhiéu han ché, ngudi dan nudi lon & ving ndi huyén Thong Néng, tinh Cao
Béng chi giao dich mua ban lgn tai chg Tap Na. Chinh vi vy, giéng lon no1
Viét Nam nay dan dan duoc nhan dan dit tén 1a giong lon Tap N4. Ngoai nudi
phé bién & cac ban lang héo lanh trén cac ving ndi cao hiém tré cua huyén
Thong Néng, tinh Cao Bang. Lon Tap N4 con dugce nudi & mot sé ving niii cao
clia mot sb huyén khac cta tinh Cao Béng va mot s6 tinh 1an can thudc vung

nui phia Bac Viét Nam.

Ddc diém ngoai hinh

Hau hét, cac nghién ctru trén giéng lon Tap N4 ctua Nguyén Vin Puc
va cs. (2004); bang Dinh Trung va cs. (2007); Nguyén Vin Duc, (2012)
déu khang dinh: Ngoai hinh cta gidng lon Tap N4 c6 nhiéu nét tuong tu nhu
giéng lon ndi Mong Cai Lon Tap N4 c6 mau sic 1ong da rat dic trung. Long
va da déu den, ngoai trir 6 diém tring: giita tran, 4 cang chan va chop dudi,
dac biét bung ctua lgn Tap N4 c6 mau den. Pau lon Tap N4 to vira phai, tai cua

n6 hoi r cap xudng, bung tuy to nhung khong bi sé. Tam voc trung binh.
Kha ning sin xudt

Lon cai Tap N4 thuong ¢ tir 8 dén 12 vii, nhung phd bién nhét 14 10 vu.

Tudi dong duc 1an dau: 5-7 thang. S6 con so sinh séng/6 dat 6-9 con/d. S6 con

14



cai sita/ 6 ltic 60 ngay tudi: 5-8 con. Khéi luong so sinh/6: 3,5-5 kg/con. Khbi
luong cai sira/6: 25-40 kg. Khéi luong lic 2 thang tudi: 4-5 kg/con, khoi
luong 8 thang tudi: 30-40 kg/con. Thich nghi rat t6t v6i hau hét didu kién moi
truong sinh thai, chong chiu bénh rat tbt, thit thom ngon (Ta Thi Bich Duyén
va cs., 2013).

Huong sur dung

Nubi 1y thit theo hudng san xuat hang dic san.
1.2.5. Giéng lon Liing PU
Nguén goc va phin bé

Giéng lgn Liing Pu dugc phat hién tai xa Liing Pu, huyén M¢o Vac, Ha
Giang. Giong lon Liing Pu hién dang nudi pho bién tai mot s6 thon ban ving

nui cao cua huyén M¢eo Vac, tinh Ha Giang.

Ddc diém ngoai hinh

Pic diém ndi 16 vé ngoai hinh cia gidng lon Liing P 13 16ng va da gidng
nhu lon Tép N4, lon Ban d6 1a: 1ong va da den, trir 6 diém tréng O tran, 4 céng
chan va chop dudi, khéng co lang yén ngua mau trang bat qua vai nhu giéng
lon Méng Cai. Long day va ngan, da tho, tai nhd cap, mdm dai trung binh, lung
vong va bung khong xé. Pidc trung nhat vé ngoai hinh cta giong 1 chom long
trang & tran ctia gidng lon Ling Pu dai tao thanh mot xody nguoc 1én dinh dau.
Lon Liing Pu ¢6 tAm véc twong dbi to so voi cac giong lon nodi khéc (Trinh

Quang Phong, 2012).
Kha ning sin xudt
Tudi dong duc 1an dau: 2-3 thang, tudi dé lira dau 1a 13 thang tudi. Trung

binh giéng lon Liing Pu ¢6 10 v va dé tir 6 dén 10 con/d. S6 con cai sita luc 60
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ngdy tudi: 5-8 con. Khdi lugng so sinh/con: 0,5-0,7 kg. Khdi lugng cai sita/con 5-6
kg, 1,5-1,7 lra/nai/nam. Khoi lugng lac 2 thang: 5-6 kg/con, khéi luong 8 thang
tudi 35-45 kg/con. (Trinh Quang Phong, 2012).

Huong sur dung

Chu yéu nudi khai thac 13y thit theo hudng hang dic san.
1.2.6. Giong lon Hung
Nguon goc va phin bo

Giéng lon Hung dugc hinh thanh, tdn tai va phat trién & céac vung xa,
ving cao cua tinh Ha Giang, theo ngudi dan dia phuong day 1a giong lon ban
dia c6 tir 1au doi duge dong bao cac dan toc thiéu sé thuan hod nudi theo
phuong thirc ty phat quang canh. Lon Hung hién dugc nudi nhiéu ¢ cac huyén

Bic Mé, Hoang Su Phi, Quan Ba cta tinh Ha Giang.
Dic diém ngoai hinh

Lon Hung Ha Giang c6 mau hung d6 hodc nau nhat, 16ng cimg va dai hon
gidng lon khac. Than hinh thon chéc, lung hoi vong va bung khong cham dat,
mdm nhon tai to va hoi cup, bon chan cao thiang. Gidng lon nay co tam voc
nho hodc trung binh va c6 dén 50% lon hung 1a khéng c6 dau vét diém trang
trén than, nhung c6 6 doém tréng & mdm va chan. Tam véc nhd (Ta Thi Bich

Duyén va cs., 2013).
Kha néng sin xudt

Tubi dé ltra dau 13 thang, sb lta dé 1,5-1,7 ltra/ndm. Sb con so sinh
séng/é dat 5,96 con. Sé con sai sita/d dat 5,57 con. Khoi luong so sinh dat 0,4
kg/con. Khdi lugng cai sita lac 61 ngay dat 5,74 kg/con (Nguyén Vin Mo va cs.,

2013). Kha nang sinh truong cua lon Hung cham 16n, khéi luong mdt nam tudi
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dat binh quan 40-45 kg/con duc, 50-55 kg/con cai. Khéi luong khi trudng
thanh dat 70-80 kg. Ty 1€ moc ham:74%, ty 1¢ thit xé: 62%, ty 1€ nac: 41%.
Lon Hung thich nghi v&i khi hau vung cao, tap &n, dé nuoi, chéng chiu bénh

tbt, chat lwong thit thom ngon (Ta Thi Bich Duyén va cs., 2013).
Huong swr dung

Chu yéu nudi khai thac 13y thit theo hudng hang dic san.
1.2.7. Giong lon Muong Khuwong
Nguon géc va phin bé

Lon Muong Khuong duoc nudi nhidu & ving nai phia Bic va gin lién véi
doi song ngudi H’Méng. Muong Khuong 13 giéng lon dia phuong, co tir 1au doi,
duoc nudi ¢ nhidu ving thudc tinh Lao Cai, nhidu nhat 13 & huyén Mudng Khuong.
Diic diém ngoai hinh

Lon c6 mau sic 16ng da 13 den tuyén hoic den c6 dom tring & dau va dudi.
Long thua va mém. Pa sb lon c6 mdm dai th'fmg hodc hoi cong, tran nhan, tai
to hoi clp rii vé phia truée. Bbn chan to cao viing chic. Lung khong thang
nhung ciing khong vong lam, bung to nhung khong sé téi sat dat, mong hoi
déc. Lon c6 tim voc to nhung minh 1ép. (Ta Thi Bich Duyén va cs., 2013).
Kha néng sin xudt

Lon Muong Khuong ¢6 tudi dong duc 1an dau (6-7 thang tudi), tudi dé
lira dau 13 khoang mot nam tudi, thoi gian dong hon dai (5-7 ngay), thoi gian
¢ chira 114-116 ngay, s6 con dé ra va nudi séng thap (Scon/lira), kha ning
nudi con thap do tdp quan tha rong, thiéu dinh dudng, s ltra dé trong nim

1,2-1,3 Ira. Lon Mudng Khuong c6 toc do sinh truong cham, khdi luong so

sinh kha cao (0,6 kg), tir so sinh dén 4 thang tudi lon ting trong thap (3-4
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kg/thang), tir giai doan choai 5-6 thang tudi lon bat dau cho ting trong kha
hon (5-6 kg/thang). Sau 12 thang tudi lon van con phat trién va khoi luong
trung binh trén 90 kg, c6 nhitng con dat toi 121,5 kg ¢ 18 thang tudi. Tam voc
16n, stc chéng chiju tdt v&i chin tha & cac vung nui cao la dac diém noi bat

cta giéng lon nay (Lé Viét Ly va cs., 1999).
Huong sur dung

Nudi khai thac 13y thit theo huéng hang dic san va cd thé sir dung trong
mot s6 cong thirc lai lon nodi khac dé nang nang tam voc nhiing giéng lon dia

phuong c6 khdi lugng nho hon.
1.2.8. Gidng lon Limg
Nguon goc va phin bo

Lon Limg 1a giong lon cta ba con dan tdc ving cao tinh Phii Tho, con
duoc goi 1a gidng lon ri cua dong bao Mudng va Mong. Lon Limg c¢6 nhiéu &
Tan Son, Thanh Son - Phu Tho va ngay nay n6 trd thanh dac san ddc ddo cua

vung nay.
Diic diém ngoai hinh

Giong lon nay c6 da va 16ng den, mom dai va nhon, bon chan nhé va cao,

tai thang, tam voc nho. Tam voc nho.
Kha nang sdan xuat

Tudi dong duc: 7-8 thang tudi, sé con so sinh/6: 5-8 con/d. SO con cai
sita/6 lac 60 ngay tudi: 4-7 con, khdi luong so sinh/6: 2-3,5 kg, khéi luong cai
sira/0: 20-28 kg. Khéi luong lic 2 thang tudi: 4-5 kg/con, khdi luong 8 thang
tudi: 25-30 kg/con. Chat luong thit thom, bui, mém va rat it md. Lon Limg ¢

strc chiu dyung rat gioi, thich nghi véi cach kiém an ui dat tim con trung, gim
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ré& cay, nhai co dé séng (Ta Thi Bich Duyén va cs., 2013).
Hudng sir dung

Nudi khai thac 13y thit theo hudng hang dic san.
1.2.9. Giéng lon Meo
Nguon géc va phin bé

Lon Mego dugc hinh thanh tai ving nui cao cua ddy Truong Son, noi co
khi hdu mat mé va dia hinh d6i nai rong réi thich hop cho tha rong tu do. Gidng
lon nay thich nghi va phat trién t6t trong diéu kién sinh théi, kinh té va tap quéan
chdn nudi cua nguo1 H’Mong dia phuong. Lon Meo hién dugc nudi chu yéu o

hai huyén Ky Son va Tuong Duong.

Ddc diém ngoai hinh

Lon Meo c6 tdm voc kha 16n, truong minh, phat trién can dbi. Long da
mau den, da day, 16ng dai va ctng, thuong c6 6 diém tring & 4 chén, tran va
dudi, mot sb cd loang tr:fmg & bung. Pau to, rong, mat hot gy, tran d6 va thuong
c¢6 khody tran, mom hoi dai, tai vira phai va hoi chiic vé phia truéc. Vai rong,
lung dai rong, phang hodc hoi vong 1én. Phan hong rong va phang, mong rong va
chiéu cao méng thuong cao hon vai. Bung lon to, dai nhung khéng sé. Chan lon

cao, thang, vong dng tho, di dting trén hai ngon trudc (Lé Viét Ly va cs., 1999).
Kha ning sin xudt

Lon Meo duoc nuéi chu yéu trong diéu kién tha réng quanh nam, it duoc
cham séc clia con ngudi nén toc do sinh truong cham. Trong diéu kién nudi tha
rong mién nai moi lira lon Meo chi dé trung binh 6-7 con, ltra dau thuong chi
3-4 con, ty 1¢ nudi séng thép. S6 Ira dé 1,73 la/nam. Lon dyc thanh thuc lac 5
thang tudi. Phodi gidng lic 9 thang (khdi lugng dat 55 kg). Lon nai dé 1

19



ltra/nam. S con so sinh va sd con so sinh séng/d 1a 8-7 va 6-7 con/6. Khéi
luong so sinh va cai stta 1a 0,5 va 5 kg (Hoang Thi Phi Phuong va cs., 2020).
Khéi luong 2 thang tudi dat 4-4,5 kg. Khdi lugng 8 thang tudi dat 40
kg. Thoi gian nudi kéo dai, c6 khi dén 2-3 nam tudi. Nhiéu con lon duoc nuodi
trén 2 nam c6 khdi lwong 16n tir 200-300 kg. Ty 16 moc ham 75-78%. Ty 1¢ thit
nac cao hon cac giéng lon nd1 Viét Nam khac, do 1a 43%. Ty 1€ mo thép, chi
¢ 25%. Tang khi lugng trung binh 340-380 g/ngay (Ta Thi Bich Duyén va
cs., 2013).
Huong sur dung
Nudi khai thac 13y thit theo hudng hang dic san.
1.2.10. Gidng lon Cé

Nguon goc va phan bo

Lon Co 1a san pham dic trung cua mot sé ving dat mién Trung ma cha
yéu 13 & cac tinh khu Bén cii. Trudc nhimg nam 60, giong lon ndy thay nhiéu ¢
c4c tinh Nghé An, Ha Tinh, khu vuc Binh Tri Thién. Do loi ich kinh té thip va
nhét 1a sau khi c6 cha truong pho bién rong lon Méng Céi ra cac tinh mién Trung
thi dan lon nay bi thu hep nhanh chéng (Lé Viét Ly va cs., 1999). Hién chi mot

s0 xa thudc huyén A Ludi —Thua Thién Hu€ con nuoi gilt giong lon nay.

Diic diém ngogi hinh

Lon Co ¢6 tam voc trung binh, nhé hon so véi lon Méng Céi, lon I. Thé
trang cua lon truong thanh trung binh vao khoang 30 - 35 kg. Pai da s6 c6 da va
I6ng den. L6ng day va dai thuong moc thanh cum. Hinh dang mom dai. Xuong

nho, chan y€u va di ban, bung x¢.
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Kha ndang sdn xudt

Lon nai dong duc som, khoang 4 - 5 thang tudi. Tudi dé lra dau thudng
khoang 10 thang tudi. Lon Cé mdi nam dé 1,2 - 1,3 ltra, mdi lra chi 6 - 7 con.
Khéi luong so sinh 0,4 kg. Khdi luong lon con lic cai sita (2 thang tudi)
khoang 4,5 kg. Khéi luong 8 thang tudi dat 45 kg. Lon Co c6 ty 16 mdc ham,
thit xé, nac, m&d xwong ¢ muc trung binh so véi cac giéng lon ndi khac. Két
qua mo khao sat lon Co cho thay ty 16 moc ham dat 72,05-74,53%, thit xé chi
dat khoang 60 - 61%. Ty 1& thit nac 38%, ty 16 m& cao 39-40% (Nguyén Thi
Tuong Vi va cs., 2012).

Huwong su dung

Nubi khai thac 13y thit theo huéng hang dic san.
1.2.11. Gidng lon Séc
Nguon goc va phin bo

Lon Séc 1a gibng lon do dong bao cac dan toc Tay Nguyén thuan dudng
tir lon rimg va gan lién v6i doi sdng va vin hoa ciia dong bao tir 1au doi. Trude
day lon Soc 1a mot trong nhitng vt nudi quan trong hang dau trong mdi gia
dinh dong bao E Pé, Gia Rai, Mo Nong. Tuy nhién, trong vai thap ky dén nay,
lon Soc ¢ xu thé giam dan vé ca s6 luong va chat luong do sy thay thé dan cia
cac gidng lon cao san, do tap giao va giao phéi can huyét. Chwra c6 sb liéu chinh
xéac vé sd luong lon Soc trong toan khu vuc, nhung ¢ cac nghién ctu ¢ Pik
Lak cho thay lon Séc van dang con ton tai v6i s6 lugng kha cao (Truong Tan
Khanh, 2013).

Ddc diém ngoai hinh

Lon Séc c6 tam voc nhd, co6 hinh dang rat gan véi lon rung, mom dai,

nhon mau 16ng den tuyén, chan nho, di bang méng, rat nhanh nhen.
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Kha ndang sdn xudt

Céc chi tiéu vé sinh san cua lon Soéc kha thép, tudi dong duc lan dau
kha muédn (6-9 thang), sé lra dé trén nam thip (1,33 lra/nam) va sd con

trén 1ta it (6,25 con/lra). Ty 18 nudi séng rat thap chi dat trung binh 70%.

Lon Soc sinh trudng cham, trung binh tang trong tir 90-120g/ngay. Khoi
luong 2 thang tudi 4-5 kg lac 8 thang dat 35-40 kg. Khi nudi Lon Soc & 2
phuong thire khac nhau (nudi nhét theo tiéu chudn in ctia lon ndi va nudi tha
réng theo tap quan cta nong dan) c6 toc do sinh trudng khac nhau kha o, 12
thang tudi nudi theo tiéu chuan c6 khéi luong 40,42 kg/con, trong khi d6 nudi
tha rong chi dat 30,57 kg. Tc do ting trong trung binh tir 2-24 thang tudi nudi
theo tiéu chuan la 121 g/ngay, trong khi d6 nuoi tha rong chi dat 95 g/ngay
(Truong Tan Khanh, 2013).

Huwong su dung

Nubi khai thac 13y thit theo hudng hang dic san.
1.2.12. Giong lon Ba Xuyén
Nguon géc va phin bé

Gidng Ba Xuyén duoc hinh thanh vao cudi thé ky 19, tir mot gidng lon
c6 mau da den tuyén cho lai véi lon lang tir ddo Hai Nam dua vao ving Hau
Giang 16i tiép tuc lai véi cac giong lon tir Phap dua vao nhu lon Craonais,
Berkshire, Tamworth...(Lé Viét Ly va cs., 1999).

Trudc kia lon Ba Xuyén dugc nudi rai rdc ¢ cac tinh Vinh Long, Can
Tho, Tién Giang, Kién Giang, An Giang, Long An, Pong Thap....Hién nay
gidng lon nay chi con so it dwoc nudi tap trung nhiéu & huyén Ké Sach tinh

Soc Trang.
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Ddc diém ngoai hinh

Phan 16n Ign Ba Xuyén c6 ca bong den va bong trang trén ca da va
long, phan bo xen k& nhau. Pau to vira phai, mat ngan, mom hoi cong, tran co
nép nhan, tai to vira va ding. Bung to nhung gon, mong rong. Chan ngan,

mong xo¢, chan chit bat va di méng, dudi nhé va ngan.
Kha nang sdan xuat

Tudi dong duc lan dau vao 6-7 thang, sb con so sinh/6 dat 8-9 con. Sb
con cai sira/6 ltc 60 ngay tudi duoc 7-8 con. Khéi lugng so sinh/6 1a 5,5-5,6

kg, khdi lugng cai sita/d 40-50 kg.

Khéi luong lac 2 thang tudi: 6-8 kg/con, khéi luong 8 thang tudi: 55-65
kg/con. Lon Ba Xuyén dé nudi chiu dung kham kho tot, thich nghi voi
phuong thirc chan tha & vung ven bién, phen, mdn (Ta Thi Bich Duyén va cs.,
2013).

Huong sur dung

Str dung trong mot sb cong thace lai lon ndi khac dé nang tam VOC

nhimg giéng lon dia phuong c6 khdi lugng thap hon.
1.2.13. Giong lon Ban
Nguon goc va phin bo

Lon Ban Son La 1a giéng lon dia phuong cta cac dong bao dan toc tinh
Son La, n6 dugc goi bﬁng nhiéu tén khac nhau: Lon Ban, lon dan, giéng lon
nay dugc nudi thuan tir rat lau doi & cac ban ngudi dan tdc thiu sd. Trude
nam 1990 lon dugc nudi tha tu do trong cac ban va trong rung, ngudi dan toc
chi goi lgn theo mau 16ng cua né (lgn den).Tur nhitng nam 1990, nguodi Kinh
vao cac ban mua gidng lon ndy va goi 1 lon Ban. Lon Ban Son La dugc nudi

chu yéu tai cac ban thudc hai nhom dan tdc Thai va H’mdng cua tinh Son La.
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Ddc diém ngoai hinh

Lon Ban c6 10ng va da den tuyén, c6 vét trang & tran, & 4 chan va chop
dudi (97%). Mot s6 co6 dém tring & tran, vai, chan va bung (3%). Lon Ban
Khong c6 bom. MOom nhon va nho, mat va dau nho dai, tai nhé,ding, bung

thon gon, 4 chan nhé va cao, mong ding, tam voc nho.
Kha nang sdan xuat

Tudi dong duc lan dau: 5-6 thang, s6 con so sinh séng/é dat 6-6,5 con/o.
Khéi luong so sinh/6: 2,5-3 kg, khdi lugng cai sira/d 22-26 kg.Tdc do sinh
truong cham. Khéi luong lic hai thang tudi 1a 4,4 kg/con, khdi lugng luc 8
thang tudi 28-32 kg/con. Thich nghi khi hau ving nui cao, chiu dung kham
kho, rat it khi bj bénh. Chét luong thit chic, thom ngon ngot (Ta Thi Bich
Duyén va cs., 2013).

Huong swr dung

Nubi khai thac 14y thit theo huéng hang dic san.
1.2.14. Giong lon Van Pa
Nguon goc va phin bo

Lon Van Pa 1a giéng lon dia phuong ton tai va gin bo tir lau doi voi toc
ngudi Pako, Vén kiéu. Giéng lon Véan Pa duoc phan b rai rac doc theo dai
Truong Son tép trung & 32 xa cua 2 huyén Hudng Ho4, Pak Rong va 3 xa cua 2
huyén Vinh Linh va Gio Linh.

Ddc diém ngoai hinh

Long den, chéc khoé, dic diém ndi bat 1a b tri chan 3 16ng moc 3 16 khac
nhau nhung gan nhau tao hinh tam giac déu dan chia ra 3 phia. Hinh dang thon,

dau nho, mit thang gan giéng dau cho, tai nho day va chia thing ra hai bén, lung
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thang, mong vai bang nhau, bung khéng cham dat, chan thon nho va cao. Tam
voc nho.
Kha néng sin xudt

Khé ning sinh san trung binh. Tudi dong duc lan dau: 7-8 thang; sb con so
sinh/6 dat 5-8 con/6. S6 con cai sita/d luc 60 ngay tudi: 4-7 con. Khéi luong so
sinh/o: 2-4 kg. Khdi luong cai sita/d 16-30 kg. Khéi lugng 2 thang tudi dat 3,2-4
kg/con. Khdi lugng 8 thang tudi khoang 20-25 kg/con. (Ta Thi Bich Duyén va cs.,
2013).

Huwong su dung

Nubi khai thac 13y thit theo huéng hang dic san.
1.2.15. Giéng lon Chw Prong
Nguon géc va phin bé

Lon Chu Prong c6 ngudn goc tai huyén Chu Prong tinh Gia Lai. Hién nay

chi con ¢ xa la Kly 1a nuéi giong lon nay.
Ddc diém ngoai hinh

Gidng lon nay toan than trang va c6 cac ddm den md ¢ mat, tran va lung.
Pau hoi nho, mdém dai, tai thang dimg, mat hoi nhan, lung thang, bung kha

thon. Lon c6 10-12 v, chan to, khoe va viing chic. Tam voc nho.
Kha néng sin xudt

Sinh san trung binh, sb con so sinh séng/6 1a 6-8 con. Khdi luong so sinh
0,45kg/con, khdi luong cai sita 56 ngay dat 4kg/con. Sinh truong kém, khbi
lwong 8 thang tudi 25-30 kg/con. Thich nghi vé&i khi hau ving nii cao, chiu dung
kham kho, rat it khi bj bénh, thit thom ngon (Ta Thi Bich Duyén va cs., 2013).
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Huong swr dung

Nudi khai thac 13y thit theo hudng hang dic san.

Bang 1.1. Tong hop diic diém ngoai hinh, kha niing san xuat va huéng sir

dung caa 15 gidng lon ndi

Giong  Mau sic Tam Khaningsinh  Kha ning Huwong
lon I6ng, da véc san sinh twong st dung
Moéng Langtring Tuong Sinh san tét, Khbi lugng Chan
Cai den, dbilon, mandé, nuoi  ldc2thang  nudi nai
khoang huéng  con khéo. S6  tudiniang 6 kg sinh san,
trang yén md con so sinh va10thang  lamnén
ngua dac song/o cao (11- tudi dat 80-85  lai tao.
trung. 13 con/d). kg.
HaLang Langtraing Tam Sinh san tbt. Lon con ¢ 40 Chan
den, voc 16n, Mdiltadécoé ngaytudi 6.09  nudi nai
khoang huéng  thé dat 11-16 kg, dén 10 sinh san,
yén ngua mo con/lra thang tudi dat  1am nén
khong 46,33 Kkg. lai tao.
dién hinh
Huong Phanthin  Tam Sinh san kha. Sinh truong ~ Lam nai
va 4 chan Yol S6 con so trung binh, nén lai
tréng, da trung sinh/0 dat 6-8  khoi lugng lic  tao va
mauden &  binh, con 8 thang tudi: san suat
mong va &  tuong 35-45kg/con.  hang dac
dau ddi nac. san.
TapNa  Dava Tam  Sinhsantdt. S6  Khdiluong  Nudi lay
16ng den, voc con so sinh luc 2thdng  thit theo
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c6 6 diém  trung  sdng/o dat 6-9 tuoi: 4-5 hudng
tring: gitta  binh, con/d. Khéi kg/con, khéi  san xuét
tran, 4 hudng luong so luong 8 thdng  hang dac
céng chan nac sinh/0: 3,5-5 tudi: 30-40 san
va chép kg/con kg/con
dudi
Ling Pu  Dava Tam  Sinhsan Trung Khdiluong lac  Nudi lay
longden  voc  binh,détr6dén  2thang:5-6  thit theo
trir 6 diém  twong 10 con/6. Khdi  kg/con, khéi hudng
trang: gitta d6ilon, luongsosinhla luong 8 thang  san xuét
tran, 4  hudng 0,5-0,7 kg. tudi 35-45  hang dic
cang chan nac kg/con san
va chop
duoi
Hung Longmau  Tam  Sinhsinkém.  Sinhtrudng  Nudi lay
hungdd  voc i v, i cham,khéi  thit theo
Tud1 dé lira dau o )
hodc nau nho, , . luong moétnam  hudng
12 thang, s :, , z
nhat, long  hudng . tudi dat binh  san xuat
con so sinh )
cung va nac L 2 quan 45-55 kg. hang dac
_ song/6 dat 6-8 i
dai san
con.
Mudng Mausic ~ Tam  Sinhsankém.  Sinhtruong  Nudi ldy
Khuong léngdala vocto Sbécondérava cham. Saul12  thit theo
dentuyén nhung nudi song thap thang khoi hudng
hodac den minh (Scon/lta). luong trung  san xuét
c6 dém Iép, Khéi lugngso  binhtrén 90  hang dic
tring & huéng  sinh khé cao kg. san
dau, dudi  nac (0,6 kg)

27



Lang Davalong  Tam Sinh san trung ~ Khéi lwong  Nubi lay
den voc binh, sd conso  lUc 2 thang thit theo
nho, sinh/6: 5-8 tudi: 4-5 hudéng
huéng  con/d. S6 con kg/con, khdi  san xut
nac cai sita/6 lic 60  lwong 8 thang  hang dic
ngay tudi: 4-7 tudi: 25-30 san
con. kg/con
Meo Longda  Tam  Sinhsan kém, Khoiluwong2 Nudi lay
mauden, voclén, sd con so sinh thang tudi dat  thit san
thuong c6 hudng  trungbinh 6-7  4-4,5kg. Khéi  xuit
6 diém nac con/o, ty I¢ nuoi  lugng 8 thang hang dac
trang o 4 song thap. tuoi dat 40 kg. san.
chan, tran
va dudi
Co Davaléng Tam  Sinhsankém  Khéiluong  Nudi lay
den tuyén voc <. ) lic 2 thang thit theo
moi ltra chi 6 - ) ,
nho, 7 con. Khéi khoe}ng 4,5kg. hudng
huong , Khoi lugng 8  hang dac
lugng so sinh ) . i
nac 0.4 kg thang tudi dat san
45 kg
S6c  Davalong Tam  Sinhsankha  Sinhtruong  Nudi ldy
den tuyén. véc thap s6 con cham. Khéi  thit theo
Dadayva  nho, trén lra 6,25  lugng 2 thang  hudng
long nhon, hudng con. Ty 1é nudi tudi4-5kg ldc  hang dic
thang. nac song rat thap 8 thang dat 35- san
chi dat trung 40 Kkg.
binh 70%.
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Ba Pém lang Tam  Sinhsantét, s6  Khdi lugng Chan

Xuyén trangden voc lén, con so sinh/d lic 2 thang nudi néi
dang bong hudng  dat 8-9 con. S6 tudi: 6-8 sinh san
dién hinh. mo con cai sita/d kg/con, khoi

luc 60 ngay  lugng 8 thang
tudi dugc 7-8 tudi: 55-65

con. kg/con
Béan Long da Tam Sinh san trung ~ Toc do sinh  Nubi lay
mau den, voc binh, sé conso  trudng cham.  thit theo
thuong co nho,  sinhséng/6 dat  Khdi luong hudng
6 diém hudng 6-6,5 con/o. luc 2thang la  hang dac
tréng 04 nac. 4,4 kgl/con, lac san
chan, tran 8 thang tudi
va duoi dat 28-32
kg/con.

VanPa Davalong Tam  Sinhsantrung Khoiluong2  Nudi lay

den toan voc binh, sb conso  thang tudidat  thit theo
than nho, sinh/0 dat 5-8 3,2-4 kg/con, hudng
hudng con/o. lic 8 thang tuéi  hang dic
nac dat 20-25 san
kg/con.

Chu Toanthdn  Tam Sinh san trung Sinh trusng  Nuoi lay
Prong tringvacd  VOC binh, s6 con so kém, khéi thit theo

cac dém nho, sinh song/61a  luong caisita  hudng
denmo & hudng 6-8 con. 56 ngay dat  hang dac
mat, tran nac 4kg/con, luc 8 san
va lung. thang dat 25-30

kg/con.
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1.3. TINH HINH NGHIEN CUU TRONG VA NGOAI NUOC
1.3.1. Nghién ctru trén thé gisi

1.3.1.1. Nghién civu sir dung cdc chi thi microsatellite dé dinh gid dic diém
di truyén ¢ mot sé giong lon

Thuat nglr microsatellite dugc Litt va Luty gi61 thi€u vao ndm 1989
nham chi cac trinh ty ADN ldp lai mot cach co trat ty (Tandemly repeated
DNA sequence), c6 d0 dai chi vai base pair (2-6 bp), c6 tinh da hinh cao va c6
thé dugc nhan 1én bang phan ung PCR. Cac microsatellite phan bd trén toan
bo hé gen, tip trung thanh nhitng doan c6 kich thuéc khoang < 400 bp va
duogc tim thay trong tit ca co thé song dic biét 1a & nhiing co thé séng c6 bo
gen 16n. Trude day microsatellite duoc goi bang mot sb thuat ngit nhu: céc
trinh tu don gidn 13p lai (SSRs), cac chudi lap lai co trat tu ngén (STRs), cac
dang chudi don gian (SSMs), hodc cac chudi lip lai 2 nucleotide (di-
nucleotide repeat), 3 nucleotide (tri-nucleotide repeat), 4 nucleotide (tetre-
nucleotide repeat) phu thudc vao do dai cac don vi lap lai cua ching (Andrew
H. Paterson, 1996). Ngay nay, nguoi ta thuong st dung thuidt nglr
microsatellite dé thay thé cho tit ca nhiing thudt ngit trén. Trong hé gen
microsatellite dugc phan bd rat déu va ngu nhién trén toan genome, ngudi ta
thdy rang trung binh ¢t 10000 nucleotide thi gap mot trinh tu microsatellite.
Nhitng doan lip lai ctia polyA/polyT la kiéu phd nhit trong tat ca cic bo gen
nhung tan s6 phan bé giita cac loai rat khac nhau ngoai ra con c6 mdt sb kicu
lap lai phd bién khac nhu kiéu l3p lai 2 nucleotide nhu (CA)/(GT). S lugng
don vi lap cuta cac trinh tu 1ap tao nén su da hinh d6 dai microsatellite. Phan
loai microsatellite thanh 3 dang chinh sau: doan ldp lai hoan hdo (khong bi
gian doan); doan 13p lai khong hoan hdo (bi gian doan béi cac base khong 1ap

lai) va doan lip lai hdn hop (két hop nhiéu loai lap lai)
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Vi du:

CACACACACACA (Hoan hao)
CACATTCACACATTCATT (Gian doan, chén TT)
CACACACAGAGAGA (Phdi hop giita CA va GA)

Ngoai ra, can cur vao ciu tao cua don vi lap lai, chung ta c6 cac chudi
lap lai 2 nucleotide (di-nucleotide repeat), chudi lip lai 3 nucleotide (tri-
nucleotide repeat) va chudi lip lai 4 nucleotide (tetra-nucleotide repeat).

Pé x4c dinh da hinh microsatellite, cap mdi dic hiéu véi 2 vung suon
cua trinh tu 13p duoc sir dung dé nhan doan gen chura trinh tu 1ap béng PCR,
chinh sy khac nhau trong sé lugng don vi ldp tao ra sy khac nhau trong kich
thudc doan gen dugc nhan lén va dugc phat hién bﬁng dién di trén gel
polyacrylamide nhuém bac hodc sir dung moi danh dau huynh quang trong
dién di mao quan. Cac chi thi phan tir nay 1a céng cu hitu ich dé danh gia murc
d6 da hinh di truyén va sai khac di truyén ngudn gen trong ciing mot quan thé
va giita cic quan thé. Chi thi microsatellite, do ban chat da hinh cao, tap trung
va phan bd trén toan bo hé gen va dé dang xac dinh duogc kiéu gen, da duoc
tmg dung rong rdi trong cac nghién ciu danh gia mic do da dang di truyén
ngudn gen, khic biét di truyén giira cac gidng, dic trung gibng & nhiéu loai
vat nudi khac nhau. Mot trong nhitng két qua dau tién phan tich da dang di
truyén cac gidng lon dua trén chi thi microsatellite chinh 1a mot phan trong

chuong trinh phan tich genome lon.

Laval va cs. (2000) sir dung 18 microsatellite dé xac dinh da dang di
truyén va so sanh su sai khic di truyén cua 11 gidng lon nudi tai cac nudc
chau Au khac nhau. Két qua chi ra rang tan s6 di hop tir ctia cac microsatellite
trong cac giébng lon nghién ctru 1a tir 0,35 dén 0,65 va tan sb kiéu gen déu can
bang theo dinh luat Hardy-Weinberg. So sanh sy khac biét di truyén giita cac

gidng cho thay sy khac biét giita cac gidng nghién ctru 1a 1 rét. Khoang cach
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di truyén cua cac giéng nay 1a rat xa, dwa trén khoang cach di truyén gitta cac
gidng cdy quan hé di truyén duogc thiét 1ap cho thdy 11 nhanh khac nhau
tuong ung 11 giéng (hinh 1.2).

0.0 0.2 0.4 0.6 0.9

Hinh 1.2. Quan hé di truyén giira 11 giong lon chau Au dwa trén
khoang céach di truyén cuaa tieng ca thé (Laval va cs., 2000)
Yang va cs. (2003) da sir dung 26 microsatellite dé xac dinh, danh gia
da dang di truyén ctia 18 giéng lon ndi ciia Trung Qudc va 3 gidng lon ngoai.

Dua trén sy phan tich da hinh microsatellite tac gia so sanh, danh gia su sai
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khac di truyén cua timg gidng lon nghién ctru. Tan s di hop tir Iy thuyét cua
cac giéng nay 1a tir 0,70 dén 0,87, diéu nay chung to su da dang vé mit di
truyén gilta cic giéng lon nay 1 16n. Chi sd vé sai khac di truyén cua cic
gidng nay (Fst trén/locus) bién thién tir 0,019 dén 0,170 va trung binh trén tat
ca cac locus 1 0,077. Duya trén khoang cach di truyén giira cac giong tac gia
cling chi ra ring tat ca cac giéng lon ndi ndy nam trong ciing mot nhom 1ém va
sau d6 chia ra 4 nhom nho hon, trong mdi nhém nho nay co tir 2 dén 4 giéng
(hinh 1.3).

KL
FY
MN
CH
RC
NJ
TB
GL
HJ
XA
DN
HT
DU
SZ
Pz
100 NX
TY
MS
LD

LW

'ﬁ[ DR

Hinh 1.3. Cay quan hé di truyén giira 18 giéng lon ban dia Trung Quéc

va 3 giong lon ngoai (Yang va cs., 2003)
Tac gia chi ra rang sy phan loai nay khong hoan toan gidong nhu sy
phan loai theo cach truyén thong trudc ddy dwa vao dic diém ngoai hinh 1a

chinh va 18 gidng lon nay c6 thé c6 chung mot t6 tién, mic du chung co
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nhitg dic diém ngoai hinh khong thyuc sy gidng nhau do qua trinh tién hoa,

su bién di di truyén da lam ching c6 nhiing thay doi.

Li va cs. (2004) st dung 20 microsatellite dé xac dinh su da dang di
truyén, sai khac di truyén va so sanh su sai khac d6 gitra 10 gidng lon ndi cua
Trung Qudc. V& mit hinh thai va dic diém ngoai hinh mot sb giéng trong 10
gidng nay khé phan biét dugc sy khac nhau, chiing dugc nudi ¢ nhitng ving
khac nhau va dugc goi bang nhiing tén khac nhau, nhung khi phéan tich s
dung cac chi thi microsatellite két qua cho thay 10 giéng nay chi duoc xép
vao hai nhom khac nhau dya trén sy tinh toan, xac dinh khoang cach di truyén
giita cac giong. Tac gia két luan rang néu chi can clr vao dic diém hinh thai
va ngoai hinh thi ching ta kho co thé phan bi¢t duoc chinh xac su sai khac
giita cac giébng. Kim va cs. (2005) di sir dung 16 microsatellite dé xac dinh
dic tinh di truyén va so sanh su sai khac va da dang di truyén cua 9 giéng lon
& mirc 46 phan tir. Trong 9 giéng lon bao gébm 2 giéng ctia Triéu Tién (mot
giéng lon nuoi da thuan hoa va mot giéng hoang di), 3 giéng cta Trung Qubc
va 4 gidng ctia chau Au. Két qua chi ra rang nhom gidng lon ciia Triéu Tién 13
& murc trung gian vé cau tric di truyén giita nhom giéng lon Chau Au va
nhom lon Trung Qudc. Tuy nhién giéng lon Triéu Tién nay c6 quan hé di
truyén gan voi lon ngoai chau Au (Birshire va Landrace), tic gia cho rang day
1a nhitng thong tin ¢ gia tri v& mit di truyén dé dé ra phuong hudng bao ton
va cai tién tién bo di truyén ciia 2 giong lon ndi Triéu Tién nay. Swart va cs.
(2010) d3 x4c dinh da dang di truyén va sai khac di truyén cta 3 quan thé lon
mién nam chau Phi (Ion Mozambic, lon Namibia va lon Nam Phi) va 3 quan
thé lon nhdp ngoai (Large Withe, Landrace va Duroc). Tac gia di xac dinh
mirc do da hinh cua 39 microsatellite va so sanh su da dang di truyén cia cac
gidng lon thong qua viéc xac dinh tan sb di hop tir cta cac giéng nay. Khi so

sanh da dang di truyén gitta cac giéng ndi chau Phi, két qua chi ra ring gidng
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lon Mozambic c6 tan sb di hop tir cao nhat (0,692) sau do 1a giéng lon Nam
Phi (0,634) va thap nhat 1a giéng lon Namibia (0,531), diéu ndy chtng t6 rang
ba gidng lon chau Phi nay co su da dang di truyén rat cao va tiém ning ngudn
di truyén la rat 1on, dé chon loc theo céc hudéng chuyén dung phuc vu san
xuat, dong thoi bao tén va sir dung hop 1y ngudn tai nguyén. Wang Vva cs.
(2011) sir dung 26 microsatellite dé danh gia su da dang di truyén 6 giéng lon
ndi mau den ¢ tinh Shangdong, Trung Qudc va 3 giéng lon ngoai (Landrace,
Yorkshire, Duroc). Tac gia chi ra rang muc d6 da dang di truyén & cac gidng
lon ndi nay 1a cao (tan sb di hop tir quan sat dugc tir 0,549 dén 0,775) va su
khéc biét trong cung giéng 1a 16n (Fst = 0,188). Cac gidng lon ndi to ra ¢ uu
thé hon vé da dang di truyén so véi cac gidng ngoai. Phan tich mdi quan hé di
truyén gilta cac gidng tic gia thdy rang 6 giébng lon ndi ndy nim trong 2
nhom. Mot nhém goém 4 giéng da bi lai tap voi lon ngoai mang nhiéu ngudn
gen tir lon ngoai ciing nhu 12 nguén gen giita chung da bi pha tap. Nhom khéc
gdm hai gidng, nhom nay van con giit duoc ngudn gen thuan chua bi lai tap
v6i gibng ngoai ciing nhu cac gidong ndi khac tir d6 1am cé so cho cac nha bao
t6n duy tri va lai tao theo hudng bao ton ngudn gen ctia cac gidng lon ndi ndy
tranh bi lai tao pha tap voi cac gidng lon khac. Tir d6 tac gia ciing dua ra 1oi
khuyén cédo cin bao ton ngudn gen cia cac giébng lon ban dia cua tinh
Shangdong dé duy tri nhiing ngudén gen quy cua nhitng gidng nay.
Kramarenko va cs. (2018) da danh gia da dang di truyén mot s6 giéng lon ban
dia cta Ukraina dua trén 12 chi thi microsatellite. Két qua cho thay 5 giéng
ban dia ctia Ukraina c6 da dang kha cao. Két qua phan tich cdu trac di truyén
giita cac gidng lon rat cé y nghia trong viéc bao ton va sir dung ngudn gen lon

ban dia ctia Ukraina (hinh 1.4).
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Hinh 1.4. Cay quan hé di truyén giira 6 giong lon ban dia Ukraina
(Kramarenko va cs., 2018)

Dua trén sy phan tich da hinh cac alen cua microsatellite thong qua xac
dinh tan s6 alen quan sat dugc va alen 1y thuyét, tan sd di hop tir quan sat va
1y thuyét, chi s6 da hinh nguén gen (PIC), cac h¢ sb Fst, Fis, khoang cach di
truyén va su sai khac di truyén cua timg quan thé va gita cac quan thé lon véi
nhau, tir d6 xac dinh duoc su da dang di truyén cia timg gidng, timg quan thé
nghién ctru. Piéu nay gitip cho cac nha chian nudi hiéu & hon va phan biét
duoc mbi quan hé vé ngudn gen di truyén ctia cac giéng lon, nd ciing gitip dé
xay dung, phat trién mot ké hoach bao tdn, duy tri va st dung nguén tai
nguyén di truyén cua cac giong lon, dic biét 1a cac gidng noi dia co nhiing
ngudn gen quy can dugc duy tri va bao ton dé phat trién nén chin nudi lon

bén viing.

1.3.1.2. Mt s6 nghién ciru vé gen Cytochrome B ty thé
Ty thé 12 bao quan nam trong té bao chat clia sinh vat nhan chuan va di
truyén theo dong me, doc 14p véi gen trong nhéan té bao. Chirc ning chinh cua

ty thé 1a san sinh ra phén tir cao ning ATP thong qua qua trinh ho hip té bao.
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H¢ gen ty thé ctia lon c6 ciu tao ADN mach vong vai kich thudc khoang 16,8

kb

v6i 37 gen ma hoa 13 chudi polypeptide, 22 phan tir ARN vén chuyén va 2

phan tir ARN ribosome 16s va 12s (hinh 1.5).

ND5S
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I tRNAs
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Hinh 1.5. Cau tric hé gen ty thé & lon (Tan va cs., 2018)
Gen Cytochrome B c6 chiéu dai khoang 1140 bp mi héa phan tu

Cytochrome B dam nhan chic ning van chuyén dién tir (proton H*) trong

chudi phan ung oxy héa khir dé tong hgp ATP. Pa c6 nhiéu nghién ctru vé di

truyén quan thé va phan loai hoc 4p dung thong tin trinh tw gen Cytochrome B

trong nghién ctru. Giuffra va cs. (2000) da giai trinh ty gen Cytochrome B

nham xac dinh nhiing bién di ciing nhu cdy phat sinh loai giita cac loai lon

37



ban dia trén thé gidi, tr d6 xac dinh dugc muc do da dang cling nhu nguén
gbc ctia loai lon trén thé gidi. Bao céo nay ciing cho thay lon nha cé ngudn
gbc tir lon rimg S. Scrofa, cac bang ching vé sy thuan héa dién ra doc 1ap tur
cac phu cta lon hoang da & chau Au va chau A ciing dugc dua ra. Dya trén
trinh tu ADN ty thé c6 thé xac dinh duoc khoang thoi gian tir lic phan ré
thanh nhanh lon chau Au va chau A (Kim va cs., 2002). Su da dang di truyén
trong hé gen ty thé ciing dugc xac dinh trong 17 giéng lon ban dia Trung
Quéc va 3 gibng phuong Tay. Két qua cho thiy co su khac biét di truyén 16n
giita lon chau Au va lon chau A. Alves va cs. (2003) da str dung trinh tw ADN
gen cytochrome b (1140 bp va ving kiém soat (707 bp) dé xac dinh mbi quan
hé phat sinh loai trong s6 10 giéng lon ban dia, va lon rimg Chau Au va Chau
A. Két qua cho thay c6 di nhap gen mtADN tir lon rimg Chau A vao gidng
lon Iberian. Sy phén ly cta cac gidng lon nay dugc ude tinh cach day khoang
600 ngan nim. Trong nghién ctru cua Clop va cs. (2004) di phan tich bon
diém SNP trén gen Cytochrome B & céc giong lon Chau A va Chau Au. Két
qua cho thiy cac gidng lon c6 ngudn gbe tir Chau A c6 2 haplotype (Al va
A2) va 2 haplotype & chau Au (E1 va E2). Tac gia da tim thay su pha tron cac
haplotype chau A va chau Au & lon den Canary (E1, Al va A2), Ptrc Pietrain
(E1, Al va A2), Bi Pietrain (E1, Al), Large White (E1 va Al) va Lanvrace
(E1 va Al). Nguoc lai, giong lon Iberia (Guarderias, Ervideira, Caldeira,
Campanario, Puebla va Torbiscal) va cac giéng lon den Majorcan chi hién thi
cac haplotype E1. Két qua cho thdy rang c6 su di nhap gen tir gidng lon cia
Trung Qudc gay anh hudng hau hét cac gidng tiéu chuin ctia Chau Au. Fang
Meiying va Andersson Leif (2006) nghién ctru da dang gen Cytochrome b ty
thé trén 21 gidng lon Trung Qudc va 45 giéng lon Chau Au. Cac haplotype ¢
gidng lon Chau A dugc tim thay & cac giéng lon Chau Au, 6 su tuong dong

va gan giii v6i céc gidng lon ban dia & Pong Nam Trung Qudc. Ramayo va
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cs. (2010) da nghién ctru cytochrome b va ving D-loop cua lgn ring & ving
Primorsky (Nga). Nhing két qua thu duoc tir phan tich trinh ty cho thay céac
loai lon rimg & viing ndy c6 quan hé gan giii. Bay trong s6 14 loai lon rimng &
day c6 ngudn gbe tir mot loai lon rimg Trung Qudc. Tai An Do, lon rimg 13
mot loai dugce bao vé. Tuy nhién, lon rimg thudng bi sin ban trai phép va
dugc ban ra thi truong nhu thit lon nuéi da dugc dam bao vé phap luat. bé
tranh nham 14n Gupta va cs. (2013) d3 phan biét dic diém di truyén giita lon
ring va lon nudi bang cach phan tich trinh ty doan 421 bp trén gen Cyt B ty
thé . Tinh bién di di truyén giira lon rimg va lon nudi 1a > 3%, c6 9 diém da
hinh. Két qua nghién ctru rat hiru ich cho viéc giam dinh phap y trén cac mau
sinh hoc. Ngoai ra két qua ciing cho biét lon nudi & An Do khong phai 1a hau
dué cua lon rimg An D. Jnyanashree va cs. (2015) da thuc hién mot nghién
ctru véi muc dich tim ra cac diém da hinh trén gen Cytochrome B va giai ma
moi quan hé tién hoa trong s6 cac quan thé lon ban dia An P (Ghungroo,
Meghalaya va Nagaland.... Phan tich trinh tu cho thdy 4 diém da hinh don
SNPs 47(C), 49(A), 52(T) va 56(A) tuong ung voi cac vi tri 15036, 15038,
15041 and 15045 trén hé gen ty thé. Két qua chung to lon ban dia An o ¢6

ngudn géc Chau A.

1.3.1.3. M¢t sé nghién civu vé gen MX trén lon

Trén thé gidi hién nay dang tip trung nhién ctru kha niang khang vi
khuan va vi riit trén cac giong lon. Cé thé coi cac gen khang vi khuan E.coli
va virut gay hoi chimg réi loan sinh san va ho hip (PRRSV) 13 nhitng dai dién
cho nhitng nghién ctru vé gen khang bénh & lon hién nay. Déi véi virut gay
hoi chimg rdi loan sinh san va hé hap & lon (PRRSV), cac gen lién quan dén
mién dich khang vi rat nhu MX 14 mét trong nhitng gen tmg cir cho kha niing
khang bénh nay. Cac nghién ctru biéu hién ctia gen ung vién, ndng do huyét

thanh ctia cac chi thi cytokine... dang dugc tién hanh trén cac gidng lon duoc
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gay nhiém hay tiém vic xin PRRS. Tai My, mot mang ludi lién két nghién
ctru kha ning Gng dung cac yéu tb di truyén cta vat chi trong phong chong
PRRS (the PRRS Host Gentics Consortium) dugc thanh 1ap véi cac muc ti€u
(1) tim kiém céac gen cta vat chi quyét dinh tinh khang hay cam nhiém véi
PRRSV, (2) xac dinh tinh khac biét vé di truyén ctia vat chu trong dap tng
v6i PRRSV va (3) danh gia dic diém di truyén cua céc tinh trang khang hay
cam nhiém cho thé hé sau. Ving NST mang cac gen quyét dinh tinh
khang/tinh cdm nhiém; cic gen, nhom gen cung quy dinh mot tinh trang
(quantitative trait loci), cac alen va tinh da hinh don (Single Nucleotide

Polymorphisms - SNPs) dang duogc nghién ctru (Lunney va cs., 2011).

Gen MX la gen kich thich san sinh interferon — protein co6 vai tro khang
vi rat. Khong gidng nhu & gia cam, gen MX & dong vat c6 va ton tai hai dang
dong hinh 1a MX1 va MX2. O nguoi hai gen MX duoc xac dinh 1a MXA va
MXB. Gen MX1 1a gen mi hoa phén tir protein MX 1an dau tién duogc biét dén
trong cac nghién ctiru vé khang bénh cam & chudt, sau d6 duogc coi 13 mét Gmg
clr gen quan trong trong khang su xAm nhiém vi rat & dong vét. Cau tric va so

sanh twong dong phan tir protein MX gitta mot s6 loai thé hién ¢ hinh 1.6.
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Hinh 1.6. CAu tric caa phan tir Protein MX. A- Céu tric phan tir Protein
MX ciia chudt, ngwdi, ga va ca hoi. B- Cau trac 3D caa Protein MX. C-
Cau truc 3D béc 3 ciia protein MXA (Verhelst va cs., 2013)
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Trén lon, gen MX1 va MX2 cing ndm trén nhiém sic thé sb 13 véi tong
chiéu dai 23200 bp (AB164037).Trong d6 gen MX1 c6 chiéu dai ma hoa 2545
bp vdi 17 exon ma hoa phan tir protein MX1 dai 663 axit amin. Li va cs.
(2007) da tach dong va giai trinh ty cac exon 9,10,11 va intron 6, 9. Két qua
cho thdy mot s6 dot bién diém khong lam thay doi axit amin dugc tim thay
trong c4c exon 9,10,11 va mudi mot dot bién diém trong cac intron 6,9. Tuy
nhién do6t bién quan trong trong intron 6 giy bién d6i A thanh G tai vi tri 371
dugc phat hién bang phuong phap PCR-RFLP véi enzyme gi6i han SnaBl
dugc cho 1a diém da hinh c6 y nghia ¢ cac giong lon khac nhau. Mot s6 giéng
lon xuét hién dot bién xen doan 275 bp ¢ vung promoter cua gen MX1 cling
dugc bao cdo boi hai tac gia Pena va cs. (2019) va Li va cs. (2015). Két qua
nghién ciru cho thdy nhiing ca thé mang kiéu gen BB (chira doan chén 275 bp
vao ving promoter ciia gen MX1) ¢6 kha ning khang vi rt gy hoi ching rbi
loan sinh san va ho hap ¢ lon (hay con goi 1a bénh tai xanh) hon so véi ca thé
mang gen AA hodc AB va dé cir 1a mot trong nhimg marker trong chon loc
gidng lon khang PRRSV. Morozumi va cs. (2009) di tach dong va phan tich
dic diém cau tric cia gen MX2. Két qua di tach dong duoc cADN gen MX2
dai 2680 bp va1 vung khung doc m¢ (ORF) dai 2136 bp (trinh ty trén ngan
hang gen NCBI la AB258432) mi hoa phan tir protein c¢6 chiéu dai 711 axit
amin. Gen MX2 c6 14 exon va c6 sy tuong dong vé trinh tu nucleotide véi
gen MX1 la 64,3%. Sasaki va cs. (2014) da nghién ctru da hinh gen MX2 cta
lon cho théy ton tai mot dot bién diém c6 vai tro rat quan trong trong kha
nang khang vi rat gidng nhu dot bién do6i axit amin & vi tri 631 & trén ga.
Bang phuong phap PCR-RFLP, tac gia di nhan thanh cong doan gen MX2
trén lon dai 214 bp nam trong ving intron 10 va exon 11 cta gen MX2. Str
dung enzyme Xhol dé cat san pham PCR, két qua cho thiy xuat hién dot bién
gy bién doi axit amin Arg tai vi tri 514 thanh Gly ( AGG bi thay thé bang
GGQG) tai vi tri nhan biét cua enzyme nén bi cit thanh 2 phan doan 191 va 23
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bp. Két qua nghién ctru cho thiy cac ca thé khong mang dot bién (mang alen
A khong bi enzyme cat) xuat hién trong cac giéng lon ban dia ctia Trung
Quéc c6 kha nang khang vi rdt viém nhiét miéng hon so véi cac gidng lon

chau Au mang alen G.
1.3.2. Nghién ciru vé di truyén phén tir trén lon ndi Viét Nam

1.3.2.1. Mt s6 nghién ciru da dang di truyén bing chi thi microsatellite
Mot s6 nghién ciru ban dau & mirc phan tir dé danh gia nhiing dic tinh
di tryuén va su da dang di truyén cta mot giong lon ndi ctia Viét Nam da
dugc mot sd tic gia trong va ngoai nude tién hanh. Thuy va cs. (2006) da
nghién ctru, img dung chi thi microsatellite trong phan tich, so sanh da dang
nguén gen cia mot ) giéng lgn Viét Nam v&i mot sd giéng lon chau Au. Hai
muoi microsatellite da duoc s dung dé danh gia da dang ngudn gen va
khoang cach di truyén cua 5 giéng lon nudi tai phia Bac, 2 giéng ngoai nhap
(Landrace va Yorkshire), 3 giéng ngoai chdu Au (Landrace dong Drec,
Pietrain va Large Whitte), lon rimg chau Au va lon Meishan Trung Qudc. Két
qua phan tich chi ra mirc d6 da dang di truyén cua cac giéng lon ndi Viét Nam
1a rat khac véi cac giong lon ngoai thé hién & s6 lugng ciing nhu khoang phan
bb cac alen, d6 di hop tir. Nguyén Vian Ba va cs. (2008) di nghién ctru xac
dinh duoc 4 nhom lon mau tréng, lang tréng den, nau va den nuoi tai tinh tai
Ha giang, két qua cho thdy c6 sy khac nhau rd rét vé di truyén gitta cac nhom
lon ndy va chiing déu c6 tinh da dang di truyén cao théng qua phan tich da
hinh 19 microsatellite. Panh gia thuc trang vé tinh da dang di truyén cua lon
den Ha Giang thong qua mdt sd chi thi microsatellite ciing dugc bao cdo boi
Berthouly va cs. (2012). Nghién ctru cho thdy su suy giam da dang di truyén
trong mot sé quan thé lon ¢ tinh Ha Giang do giao phdi khong kiém soat giita
lon ban dia véi lon ngoai va can huyét. Pham va cs. (2014) da str dung 16 chi

thi microsatellite dé danh gia dac di€ém di truyén va cau tric di truyén ¢ muc
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d6 phén tir cua 5 giéng lon ndi phia bac Viét Nam. Két qua cho thiy muc do
da dang di truyén cao ctia mot sb giéng lon & cac tinh phia Bac Viét Nam (lon
Ling Pu & Ha Giang, lon Muong T¢ ¢ Lai Chau, lon Ling & Phi Tho va lon
Ha Lang & Cao Bang).

1.3.2.2. Nhitng nghién ciru da dang di truyén ty thé 6 cic giéng lon ¢ Viét
Nam

Nguyén Thi Phuong Mai va cs. (2012) sir dung trinh tu gene
Cytochrome B dai 552bp (tir vi tri 14750 dén 15301 ctia ADN ty thé) dé danh
gia tinh da hinh va méi quan hé di truyén gitta cac ca thé lon rimg Tay
Nguyén, lon ring lai va cac ca thé lon ring khéc trén thé gidi. Két qua sap
xép cho thy c6 9 vi tri da hinh trong cac haplotype lon rimg, trong d6 3 vj tri
da hinh dac trung cho cac haplotype lgn rimg Tay Nguyén. Céc vi tri da hinh
593, 621, 804 c6 thé tao thanh bo da hinh dic trung cho lon rimg Tay Nguyén
va gitip phan biét véi cac ca thé lon rumg khéc trén thé gii. So sanh trinh tur
Cytochrome B ty thé va danh gia méi quan hé phat sinh loai cho thay lon rimg
Tay Nguyén (¢ Bao Loc, Lac Duong, tinh Lam Pong va Tanh Linh, tinh Binh
Thuan) 12 mot nhém phéan biét véi cac quan thé lon rimg khéac trén thé gidi
nhu Han Qudc, Tay Ban Nha hay Uruguay thong qua viéc cac haplotype lon
ring ban dia Viét Nam chira cac da hinh nucleotide don dac trung tai cac vi
tri 593. Bé danh gia mbi quan hé di truyén cac ca thé lon ndi Viét Nam khu
vuc Tay Nguyén, Lé Ngoc Chau (2012) da so sanh trinh tu Cytochrome B
gilra cac ca thé lon rung Viét nam va cac ca thé lon ndi véi cac ca thé lon
rimg Chau A va Chau Au. Két qua chi ra rang c6 2 quan thé lgn ring Tay
Nguyén (Nhom I va II). Nhém II va nhom lon ndi Viét Nam cé dic diém di
truyén gan voi lon rimg Chau A. Nhom I ¢6 sy khac biét vé mit di truyén véi
so v&i nhom lon rimg Chau A va Chau Au. Hoang Nghia Son va cs. (2013) da

so sanh cac trinh ty lon rung Viét Nam va lon rirng chau A dya trén danh gia
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cac vi tri bién ddi trén vang D-loop cho thy c6 2 nhém lon rimg Viét Nam
trong nghién ctru ndy. Chin trong 19 ca thé lon rimg Viét Nam co cdc vi tri
nucleotide bién d6i gidng v6i lon rimg Thai Lan va nhom nay duoc goi 1a
lon lai (VN12-VN20). Cac ca thé con lai duoc goi 1a nhom lgn rung ban dia
Viét Nam (VNI1-VN5, VN7-VNI11). Muoi tam diém da hinh duoc xac dinh &
10 c4 thé lon rung ban dia Viét Nam va 3 diém 13 cac diém da hinh méi.
Muoi trinh tu ctia lon rung ban dia Vi¢t Nam da duoc cong bd trén co so dir
licu cua DDBJ/EMBL/Gen Bank (Accession Number JQ898530-
JQ898539). Bui Anh Tuén va cs. (2018) da phan tich thanh phan va cau tric
hé gen ty thé hoan chinh cta 6 gidng lon ban dia gdm I, Méng Cai, Mudng
Khuong, Muong Lay, Huong va Ha Lang c6 13 gen ma protein, 22 gen ARN
van chuyén (tARN), 2 gen ARN ribosome (rARN) va cac ving khong ma
hoa. Toan bg 22 gen tARN cua ¢4 6 giéng ban dia da dugc du doan c6 chung
cau triic bac hai (co ba 1a) voi cac gen tARN cé chiéu dai tir 59 dén 75 bp.
Thanh phin va cdu trac hé gen ty thé cia 6 giéng lon nodi: I, Moéng Cai,
Mudng Khuong, Muong Lay, Huong va Ha Lang tuong tu nhu cta cac gidng
lon nha khac. Két qua nghién ctru ciing chi ra dugc mbi quan hé ngudn goc
gitta lon Huong, lon Ha Lang va Mong Céi véi giéng lon Lantang mién nam

Trung Qudc.

1.3.2.3. Mt s6 nghién ciru cdc gen khdng bénh

Nghién ctru danh gia cac gen khang bénh trén lon & Viét Nam mai chi
thuc hién trong vai nam trd lai day véi nhiing két qua han ché. Pd Vo Anh
Khoa va Klaus Wimmer (2011) st dung phuong phap giai trinh tu va PCR-
FRLP dé phan tich da hinh gen pC8B & mot sé gidng lon ngoai va lon Muong
Khuong. Két qua cho thdy gen pC8B nam trén ving q3,3 — 3,5 ctia nhiém sic
thé s6 6 md hoa 611 amino acid. Sy da hinh duoc tim théy tai vi tri 1244 (A bi

thay thé bang G). Tan sb alen G ctia lon Muong Khuong (0,92) cao vuot trdi
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so voi lon ngoai (0,45 va 0,5). Két qua nghién ctru goi v rang gen pC8B 1a
ung vién tiém nang cho h¢ théng phong v¢ tu nhién chéng lai mam bénh xam
nhiém trén lon. Cuong va cs. (2012) nghién ctru da hinh cac gen FUT1 va
BPI) duoc cho 1a co lién quan dén kha ning khang vi khuan) trén mot sd
gidng lon ndi va lon ngoai bang PCR- RFLP. Két quéa cho thay khong c6 dot
bién trong gen FUT1 ¢ 4 giéng lon ndi va xuat hién dot bién gen BPI & giéng
lon Tap N4. Tan s6 alen khang vi khuan cua cac gen FUT1 va BPI sai khéc c6

y nghia trén cac giong lon ngoai hon so v4i1 lon noi.

1.4. CAC VAN DE CON TON TAI

Nhu d3 trinh bay & trén viéc ung dung cac chi thi phan tir nham nghién
cuu sai khac di truyén, da dang di truyén va hd tro bao ton, duy tri, st dung
hop 1y nguon tai nguyén di truyén va cho chon loc cac giéng vat nudi co nang
suat, chat luong cao di duoc tién hanh rat nhiéu trén thé gidi. Tuy nhién &
Viét Nam cac nghién ctru nay chua mang tinh bai ban hé théng. Cac du 4n
bao ton nguén gen vat nuoi ¢ Viét Nam mac du cling da mang lai nhiéu thanh
cong va loi ich quy bau tuy vay van con thiéu nhimng két qua vé danh gia su
da dang va sai khac di truyén cua cac giéng duoc bao ton & mirc do phan ti,
day 1a mot yéu cau can thiét phai tién hanh d6i véi nhitng du 4n va nhiing
nghién ctru vi muyc dich bao t6n, duy tri, sit dung hop 1y va phat huy nhiing
tinh trang quy cta cac giong ban dia. Chuong trinh quy gen da phan loai cac
gidng lon dya trén dic diém ngoai hinh va dua ra 26 gidng lon noi cia Viét
Nam duoc nudi giit tai cac dia phuong, ving mién khac nhau trén ca nudc (Ta
Thi Bich Duyén va cs., 2013), thuc té thi con nhiéu giong nita do cach goi tén
va dat tén theo tung vung cta ngudi dan dia phuong noi ching dang dugc
nudi giir, mdi giéng mang nhimng nét dic trung riéng dugc chon loc theo s&
thich ctia nguoi dan va dap ting véi didu kién khi hau & timg ving. Cac gidng

nay thuong c6 kha ning ting trong va cd ning suit cho thit thip nhung kha
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ning khang bénh va thich nghi tot voi cac diéu kién chin nudi ciia cac ndng
h6 va khi hau tai dia phuong. Pay ciing 13 nhitng vu thé vé nhitng dic tinh di
truyén ctia cac giéng lon ndi cua Viét Nam. Tuy nhién véi su phét trién cua
nén kinh té thi truong va nhu cau vé viéc cung cap luong thuc, thuc pham cho
con nguoi di va dang ddnh mét dan cac ngudn gen quy cé kha ning thich

nghi cao voi1 diéu kién sinh song ctia chung.

Viét Nam nhitng ndm gan, day cac nha nghién ctru vé sinh hoc chin
nudi ciing d budc dau ap dung cac k¥ thuat ndy vao nghién ctru nham Xac
dinh da dang di truyén va sai khac di truyén bang cac chi thi phan to nhu
microsatellite, da hinh mtADN trong ty thé va mot s6 gen lién quan tdi cac
tinh trang kinh té va kha nang chéng chiu véi bénh tat cua vat nudi. Diéu nay
s& gop phan tich cuc vao viéc xac dinh ngudn tai nguyén di truyén, giup rat
ngén thoi gian chon loc, lai tao va chon giéng vat nudi theo hudng chuyén
dung c6 ning suat, chat luong, va c6 kha ning khang bénh cao. Xac dinh
duoc sy da dang di truyén ctia vat nudi con gitp cho cic nha chin nudi cé
chinh sach bao t6n, duy tri va phat trién nguon gen quy cta cac gidng lon noi
& Viét Nam va st dung hop 1y bén viing ngudn tai nguyén di truyén cta vat
nudi. Pa c6 mot sé két qua nghién ciru vé di truyén phan tir & mot sd giéng
lon ban dja. Tuy nhién cac nghién ctru van chi khao sat danh gia dugc mot vai

giong nén chua thé co cai nhin toan canh vé cac giong ban dia Viét Nam.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. DOI TUONG NGHIEN CUU

Péi tuong nghién ctru ctia luan an 1a 15 gidng lon ndi phan b trén toan
qudc (chi tiét trong bang 2.1). Ngoai ra mot gidng lon ngoai (Landrace thu
thap tai Trung tAm Nghién ctru Lon Thuy Phuong) va cac mau lon rung Viét
Nam va Thai Lan ( thu thap tai trang trai chan nuéi & Ba Vi) ciing dugc sir

dung cho mot s6 ndi dung nghién ctru cua luan an.

Bang 2.1. Danh séach 15 giéng lon ndi dwec sir dung trong nghién cieu

STT Tén giong lon  Viét tit Pia diém thu miu Thoi gian
DA T « A _ 5
1 Mong Cai MCA ong Tricu = Quang 2012
Ninh
2 HalLang HLA Ha Lang — Cao Bang 2012
3  Huong HUO Hoa An — Cao Bang 2012
4  Tap Na TNA  Thong Nong — Cao Bang 2012
Hoang Su Phi-Ha
5 Hung HUN ] 2012
Giang
6 LingPu LPU M¢o Vac — Ha Giang 2012
. Muong Khuong — Lao
7 Muong Khuong MKH Cai 2012
[
8 Lung LUN Thanh Son — Pha Tho 2012
9 Ban BAN Mai Son — Son La 2013
10 Meo MEO Ky Son — Ngh¢ An 2013
11 Van Pa VPA Gio Linh — Quang Tri 2013
A Luéi — Thira Thién
12 C¢ CAL . 2013
Hué
13  Chu Prong CPR Chu Prong — Gia Lai 2013
) Bubén Ma Thuot — Bac
14 Séc SOC . 2013
Lac
15 Ba Xuyén BAX Ké Sach — Séc Tring 2013
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2.2. THOI GIAN VA DIA DIEM NGHIEN CUU

Mau md tai ctia 15 gidng lon ndi (danh sach chi tiét trong bang
2.1) dugc thu thap tr nam 2012 -2013. Cac thi nghiém phan tich da hinh cac
chi thi duoc tién hanh tai Phong Thi nghiém trong diém Cong nghé Té bao
Pong vat - Vién Chin nudi trong 4 nam tir 2014 dén 2018. Trong d6 ndi dung
Nghién ctru da dang di truyén, khoang cach di truyén va ciu trac di truyén cia
15 giéng lon no1 béng 19 chi thi microsatellite tién hanh nam 2014-2015. Noi
dung nghién ctu da dang di truyén gen Cytocrome B & 15 gidng lon ndi va
moi quan hé phat sinh loai v6i mot s giéng lon trén thé gi6i tién hanh tir nim
2017-2018. Noi dung nghién ctru da hinh di truyén gen MX1 va MX2 & 15
gidng lon ndi tién hanh nam 2015-2016.

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Phuwong phap thu miu va bio quin miu

Céac ca thé lon ctia mdi giéng duoc tién hanh luva chon dé thu mau dya
trén dic diém hinh thai dic trung cho giéng da dugc cong bd tir chwong trinh
bao ton quy gen. Céc ca thé lya chon ldy mau trong mdi gidng khong ciing
huyét théng (thong qua phong van truc tiép) tai noi chung dang dugc nudi
giit. Str dung kim 14y mAu chuyén dung cit mot miéng moé tai khoang 0,5 g,
sau d6 dé trong 6ng eppendoft co chira sin 1,5 ml con (99%). Mau duge véan
chuyén vé phong thi nghiém va bao quan trong ta lanh sau (-20°C) dén khi
tién hanh tach chiét ADN.

2.3.2. Phuong phap tach chiét va xac dinh ndong do ADN

Trude khi tach chiét ADN, mau mé tai cta cac ca thé lon dugc rira lai
bang dung dich mubi 1X PBS (Phosphate Buffered Saline) tir 3 dén 4 1an cho
sach. Sau d6 thuc hién theo quy trinh tach chiét ADN cua bo kit Bioneer K-
3032 (Han Qudc). Cac budc tién hanh cy thé nhu sau:
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1. Liy khoang 25 mg miu mod tai cit nho rdi cho vao dng eppendof 1.5ml.

Thém 200 pl éém TL (Tissue Lysis buffer).

2. Thém 20 pl Proteinase K, mix déu bang vortex, u ¢ 60°C trong 3h hoic

qua dém.

3. LAy ra vortex rdi cho thém 200 pl ¢ém GC (Binding buffer), u tiép ¢ 60° C
trong 10 phut.

4. Thém 100 pl Isopropanol, tréon déu bang vortex. Sau d6 ly tim nhe 3000
vong trong 1 phdat.

5. Hut toan bd phén dich cho sang éng coOt loc 2ml. Ly tam 8000 vong trong 1
phat.
6. Chuyén cot loc sang ong 2 ml khac rdi cho thém 500 pl dém raa W1

(Washing buffer 1), ly tdm 8000 vong trong 1 phdt.

7. Tiép tuc chuyén cot loc sang 6ng 2 ml khac rdi cho thém 500 ul dém rira

W2 (Washing buffer 2), ly tam 12000 vong trong 3 phdt.

8. Lay cot loc cho sang dng 1.5 ml rdi cho thém 200-300 pl dém EL (Elution
buffer) dé hoa tan ADN. Bé ¢ nhiét do phong khoang 5-10 phut roi ly tam
8000 vong trong 1 phat dé thu ldy ADN hoa tan. Loai bo ¢t loc va bao quan
ADN lau dai trong tu lanh sau -20° C

Xdc dinh nong dp va dp sach ciia ADN tich chiét dwoc

St dung phuong phap dién di trén gel Agarose 1% dé xac dinh dinh
tinh két qua tach chiét ADN. Tiép theo s& dung may Nanodrop 2000 dé dinh
lugng do sach va néng do cac mau ADN thu dugc. Dé xac dinh néng do cua
ADN, dua trén nguyén tic su hap phu manh anh sang tir ngoai ctia ADN &

budc song 260 nand mét (nm). Gia tri mat do0 quang (OD) & budc song
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260nm cuia mau do cho phép xac dinh ndong d6 ADN Mot don vi (1.0) gié tri
hap thu budc séng 260 nm (A260) twong dwong véi néng do ADN 1a
50mg/ml. Dé kiém tra do sach ctiia dung dich ADN tach chiét duoc, ngudi ta
do thém gia tri OD & budc song 280 nm (budc song hap thu cao nhat cua
protein). Ty 18 A260/A280 1a chi sé dé xac dinh d6 tinh sach cia mau ADN
tach chiét duoc. Néu ty 16 A260/A280 tir 1.8 - 2.0 thi chat luong ADN téach
dugc du do tinh khiét.

2.3.3. Phuwong phap nghién ciru da dang di truyén, khoang cach di truyén
va cau tric di truyén bang cac chi thi microsatellite

Madu sir dung phan tich:

Sau tram linh tam (608) mau thudc 15 gidng lon ndi: Moéng Cai (48
mau), Ha Lang (47 mau), Huong (40 mau), Tap N4 (48 mau), Hung (35 mau),
Liing Pu (48 mau), Muong Khuong (48 mau), Lung (42 mau), Ban (48 mau),
Meo (42 mau), Van Pa (33 mau), Co6 (34 mau), Chu Prong (24 mau), Soc (39
mau) vd Ba Xuyén (32 miu). Giéng lon ngoai Landrace (15 mau) va hai
gidng lon rimg (Viét Nam-6 mau va Thai Lan-9 mau) duoc sir dung dé so

sanh d6i chiéu (d6i chung).

Cac chi thi microsatellite:

Trong nghién ctru nay, 19 chi thi microsatellite c6 da hinh cao dugc su
dung va lya chon theo khuyén cdo cia FAO/ISAG (2011) s& duoc chuin hoa
trong 4 t6 hop phan ing PCR da mdi (bang 2.2). Mdi phan tmg PCR da moi
duoc thuc hién véi thanh ph?m phan tng: Bém PCR 10X: 2,0 pl, dNTP mix
(2mM mbi loai) 2,5 pl, Mg (25mM) 2,0-2,5 ul , moi (mdi xudi va moi nguoc
10 pM moi loai) 0,1-1ul, ADN Taq polymerase 0,3 ul, mau ADN lon 1,0 ul,

H,0 vo tring dugc thém vao sao cho tong thé tich cubi cung 1a 20 pl.
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Bang 2.2. Thong tin 19 chi thi microsatellite dwoc sir dung

.x x oA m
Chi thi Trinh tu Nhiem — Mangan 45
: ‘ sac the hang gen N
C)
ATTTGCCCCCAAGGTATTTC
Sw2410 8 AF207836 50
CAGGGTGTGGAGGGTAGAAG
GCACTTTTAACTTTCATGATACTCC
S0226 2 L.29230 55
GGTTAAACTTTTNCCCCAATACA
CAGGCCAGAGTAGCGTGC
Sw2008 11 AF253773 55
CAGTCCTCCCAAAAATAACATG
CTCAGTTCTTTGGGACTGAACC
Swoll 9 AF225106 60
CATCTGTGGAAAAAAAAAGCC
TGCTGGCCAGTGACTCTG
Sw1067 6 AF235183 55
CCGGGGGATTAAACAAAAAG
TAGGCTCAGACCCTGCTGCAT
S0215 13 .31358 55
TGGGAGGCTGAAGGATTGGGT
CTCTGGCTCCTACACTCCTTCTTGATG
S0355 15 L.29049 50
TTGGGTGGGTGCTGAAAAATAGGA
GCTAATGCCAGAGAAATGCAGA
S0225 8 1.29000.1 55
CAGGTGGAAAGAATGGAATGAA '
GATCCATTTATAATTTTAGCACAAAGT
S0227 4 L29196.2 55
GCATGGTGTGATGCTATGTCAAGC
AACCTTCCCTTCCCAATCAC
S0026 16 L.30152 55
CACAGACTGCTTTTTACTCC
TGTTCTCTGTTTCTCCTCTGTTTG
S0155 1 JQ342091.1 55
AAAGTGGAAAGAGTCAATGGCTAT
Sw632 TGGGTTGAAAGATTTCCCAA 7 AF225099 55

52



GGAGTCAGTACTTTGGCTTGA

TCTGGAGCTAGCATAAGTGCC

Sw936 15 AF225107 55
GTGCAAGTACACATGCAGGG

CCTTCAACCTTTGAGCAAGAAC

S0068 13 Khong co 55
AGTGGTCTCTCTCCCTCTTGCT

CAAAAAAGGCAAAAGATTGACA

Swil22 6 AF235206 55
TTGTCTTTTTATTTTGCTTTTGG
TGAGAGGTCAGTTACAGAAGACC
Swa857 14 AF225105 55
GATCCTCCTCCAAATCCCAT

GACCTATCTAATGTCATTATAGT

S0097 4 M95020 55
TTCCTCCTAGAGTTGACAAACTT

AGAAATTAGTGCCTCAAATTGG

Sw240 2 AF235246 55
AAACCATTAAGTCCCTAGCAAA

ATCAGAACAGTGCGCCGT

Sw72 3 AF235346 55
TTTGAAAATGGGGTCTTTCC

Phén_tich_da_hinh_cdc_chi thi microsatellite: 1ul cua tat ca cic san

pham multiplex-PCR sau khi b sung 25ul dém SLS (Sample Loading
Solution Beckman Coulter) va 0,151 thang ADN chuan (ADN Size standard
400 - Beckman Coulter) dugc tién hanh phan tach bang hé théng dién di mao
quan trén may giai trinh tu ty dong CEQ8000 cua hang Beckman Coulter.
Kich thudc cac alen dugc phan tich ty dong bang phan mém Genetics analysis

system cho may CEQ 8000 (phién ban 9.0) dugc minh hoa trén hinh 2.1,
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SO lugng alen ctia mdi chi thi, trung binh s6 alen trén moi chi thi cua

toan bd quan thé va do phong pht alen (Alenlic Richness - Rs) duoc udc

luong bang phan mém FSTAT phién ban 2.9.3.2 (Goudet J. 2002)

Tan s6 di hop tir 1y thuyét (He), di hop tir quan sat (Ho) dugc udc

luong bang phan mém Genetix phién ban 4.0.5.2 (Belkhir va cs., 2004).

Hé s6 F (Fis, Fst) cta ting chi thi va trung binh ctia toan bd céc chi thi

trén quan thé dugc udc luong bang phan mém Genetix (phién ban 4.0.5.2).

Gia tri thong tin da hinh (PIC) ctia mdi chi thi duoc tinh theo Botstein

va cs. (1980).
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Bang 2.3. Cong thikc tinh mét sé gia tri théng ké caa quan thé

Chi sé Cong thuec tinh
2NN,
= 2n
Do phong pht alen R =Y s
4 =4
(Rs) [ E?J

Trong d6 N;ila sb alen tht i cia 2N gen

Tan soO alen cua chi

2AA +ZAAJ.
2N

P; =

thi Trong do: p;ila tan s6 cua alen i ; AA; AiAj tuong ing
1a sb c4 thé mang dong hop tir va di hop tir véi alen i;
k 14 s6 luong alen ctia chi thi ; N 13 s6 luong cé thé
K
2N (1— > p 2)
i1
Tan s di hop tir Iy ® 2N -1
thuyét (mong doi)  Trong do: Hep 14 tn s6 di hop tir Iy thuyét cia mot
chi thi; p; 1 tan s6 cua alen i; k 13 s6 luong alen cta
chi thi; N 13 sd lugng c4 thé.
K k-1 K
Gia trj thong tin da PIC :1_2 piz_z ZZP? p?
hinh (PIC) ciia mdi STE ,
chi thi Trong d6: pi, pj 1a tan soO cta alen i va j; k 1a so luong

alen cia moi chi thi

H¢ so can huyét

_ Hep—Hob
Hep

Fis

Trong d6: Hep 1a tan s6 di hop tur 1y thuyét; Hob la

tan s6 di hop tir quan sat.
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Kiém tra tinh cdn bang di truyén Hardy-Weinberg

Do phu hop voi can bang di truyén theo Hardy-Weinberg trong timg
gidng duoc kiém tra bang phép thir “khi binh phuong” (¥?). Phép kiém tra
nay duoc thuc hién bang phian mém Genpop 1.2 (Raymond va Rousset,
1995).

Xdc dinh khodng cdch di truyén giiva cdc quén thé

Khoang céach di truyén duoc tinh theo phuong phap ctia Nei (1978):

K
Z PijxPijy
j=1

lejxizk: PZijy

i=1 j=1

Ds=—-In

Mx ngls

>

i=1 j

Il
[y

Trong d6: Pijx, Pijy 13 tan sb alen j tai chi thi i & gidng x va y tuong

ung; K 1a s6 alen tai chi thi i; L 1a s6 chi thi.

Xdc dinh cau truc di truyén

Cau trac di truyén cua 15 giéng lon dugc thyc hién dya trén phuong
phap da bién — phan tich biét thirc cac thanh phan chinh (Discriminant
Analysis of Principal Components - DAPC) theo Jombart va cs. (2008) bang
g6i phan mém “adegenet” trong mdi trudng ngdn ngir thong ké R phién ban
2.0 (Team, 2013). Phuong phap nay khong can gia dinh quan thé phai tuan
theo can bang Hardy-Weinberg hay trang thai lién két can bang va cho phép
xtr Iy duoc ca nhitng quan thé c6 ciu trac di truyén phirc tap. DAPC tbi da
hoa phuong sai gitta cac nhom va tdi thiéu hoa phuong sai bén trong nhom roi
dua ra xé4c suit cac ca thé thudc nhom nao. Sb luong truc tdi wu cua cac thanh
phan chinh (Principal Component) duoc lya chon dua vao cac gia tri phuong

sai voi ty 1 phuong sai duy tri t6i thiéu dat 95%.
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2.3.4. Phwong phép nghién ciru da dang di truyén gen Cytochrome B va
moi quan hé phat sinh loai

Mdu siz dung phan tich

Nghién ctru nay duoc thyc hién trén 284 mau thuoc 15 giéng lon noi:
Moéng Cai (19 mau), Ha Lang (19 mau), Huong (19 mau), Tap N4 (19 mau),
Hung (20 mau), Liing Pu (20 mau), Muong Khuong (20 mau), Lung (19
mau), Ban (19 mau), Meo (16 mau), Van Pa (19 mau), C6 (19 mau), Chu
Prong (19 mau), S6c (19 mau), Ba Xuyén (18 mau); va 1 mau lon rung.

Ngoai ra cic trinh tu cta cac gidng di cong bd trén ngin hang gen
(http://www.ncbi.nlm.nih.gov/genbank): 2  haplotype lgn Nhat ban
(AB015077 Japan, AB015078 Japan); 3 haplotype lon Trung Qudc
(KR049170 China, KR049162 China); 1 haplotype lon nudi Duroc Chau Au
(AB015080 Duroc); 2 haplotype lon rimg Chau A (AF136550 AWBI,
AF136551 AWBI1); 4 haplotype lon ring Chau Au (AF136541 EWBI,
AF136542 EWB2, AF136549 EWB3, AB015083 EWB4) duoc sir dung dé

doi chiéu.

Phdn urng nhan gen Cytochrome B

Toan bd gen Cytochrome B ty thé v&i trinh tu dai 1140 bp dugc khuéch
dai thong qua phan tng PCR v&i cip moi duoc ky hiéu H6 va L7 tu thiét ké
(H6-TCTCCATTTCTGGTTTACAAGA; L7 -
ACCAATCACATGAAAAATCAT).

Phéan tng PCR duoc thyc hién véi tong thé tich 1a 25ul bao gém 2,5l
dém PCR 10X; 2,5u1 MgCI2 2.5mM; 2.5ul dNTPs 2mM; 0.3ul Tag DNA
Polymerase 1u/pl; 1ul méi xudi va 1ul modi nguge 10pM, miu DNA 2 pl 50
ng, nude tinh sach vo trung thém vao cho du 25ul . Chu trinh nhiét: 95°C
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trong 2 phut, 35 chu ky vai: 94°C trong 45 gidy, 50°C trong 45 gidy, 72°C
trong 90 gidy. Két thuc phan tmg & 72°C trong 10 phut.

Tink sach sin pham PCR va gidi trinh _tw

San pham ctia phan tmg PCR duoc tién hanh tinh sach bang b kit tinh

sach cua hang Invitrogen.

Qua trinh giai trinh tu duoc tién hanh tuan tu theo 3 budc: thir nhat
thue hién phan img PCR giai trinh tu, tiép theo 1 1am sach sau phan ing PCR
giai trinh tu va cudi cung 1a tién hanh giai trinh ty trén may AB-3130 cua
hédng AB (Applied Biosystem). Quy trinh dugc 1ap cho giai trinh ty tu dong
theo module BigDye® Terminator™- sir dung dé 1am sach sau giai PCR giai
trinh tu bang kit Polymer POP7 va Capillary loai 3130 & 3100-Avent
Capillary Array-36cm.

Phan tich két qua

Trong nghién ctu nay, dir liéu thd cia 285 mau phan tich gen
cytochrome b ty thé dugc xu 1y bang phan mém BioEdit 6.0 (Bioedit Ltd,
Rutherford House, Manchester Science Parks, Pencroft Way, Manchester
M15 6SE, United Kingdom). Phan mém DnaSP 5.10 dugc sir dung phan tich
da dang cac nucleotide va phat hién cac haplotype. Cong thirc tinh da dang

n i—1
T = Ex!-xjni-j=2* E Ex!-xjni-j

ij i=1 j=1

nucleotide:

trong do X;va xjla tan sb twong Gng cua trinh ty thir i va j, mijla s6 diém

khéc biét nucleotide trén mdi vung nucleotide giita cac chudi thiri va j.
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Mot haplotype trong di truyén hoc 1a sy t6 hop cua cac alen (trinh tu
DNA) & cac vi tri cu thé (locus) trén mot nhiém sic thé duge di truyén cing
v6i nhau. Pa dang haplotype duoc danh gia duwa trén tinh duy nhat cua mot
haplotype cu thé trong mot quan thé nhat dinh. Pa dang haplotype ciia quan

thé duoc tinh bang cong thuc:

trong d6 X;1a tan s6 haplotype ctia mdi haplotype trong mau va N 1a kich

thudc mau.

Phan mém MEGA 7.0 duoc st dung gitip xdy dung cdy phat sinh
chung loai theo phuong phap NJ (Neighbor-Joining). Vi phuong phap
Neighbor-Joining, cac khoang cach duoc tinh toan theo mo hinh ctia Tamura
va Nei, (1993). Phuong phap nay sir dung tham sd a cta phan phdi gamma.
Thong ) bootrap dugc tinh toan véi s6 1an 13p lai khoang 100 lan dé c6 duogc

nhiing tinh todn chinh xac cho mdi nhanh cua ciy phat sinh ching loai.

2.3.5. Phwong phap nghién ciru da hinh di truyén locus gen MX1 va MX2

Mau sir dung phdn tich: Sau tram linh tdm mau thudc 15 giéng lon
ndi: Moéng Cai (48 mau), Ha Lang (47 mau), Huong (40 mau), Tap Na (48
mau), Hung (35 mau), Liing Pu (48 mau), Muong Khuong (48 mau), Lung
(42 mau), Ban (48 mau), Meo (42 mau), Van Pa (33 mau), Co (34 mau), Chu
Prong (24 mau), Séc (39 mau) va Ba Xuyén (32 mau).

Trinh tw méi: Phan tng PCR dugc thuc hién véi tong thé tich 25 pl véi
cac cap mdi dic hiéu cho timg gen theo cac cong bd trude day. Chi tiét trinh

tu moi cua ting gen duoc thé hién qua bang sau (bang 2.4):
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Bang 2.4. Trinh tw méi va enzymee dwoc sir dung trong nghién cieu

Gen Moéi xudi (5’ -3°)  Moi nguoc (5°-3°) Enzyme
MX1- Intron 6 (theo TAGGCAATCAGCCA GGTCCTGTCTCCT SnaBl
Li va cs., 2007) TACG TCGG
. Khéng
MX1- Promoter (Li ACTGAGGTCCAC CGTTGTAGGAG din
va cs., 2015) TGAGGTTGTG AAAGGTGATTT J
enzyme
MX2 (theo Sasaki va AAAGGCCTGTGACA ACCAACGACCGT shol

cs., 2014) TGGTTC CTGCAGCATCT

Thanh phdn phdn #ng: Phan ung PCR duoc thyc hién trong thanh
phan nhu sau: Pém PCR 10X: 2,5 pl, dNTP 2mM mdi loai) 2,5 pl,
Mg?*(25mM) 2,5 ul, moi (mdi xudi va moi nguoc 10 pM mdi loai) 1pl,
enzyme ADN Taq polymerase 0,3 pl, ADN 2,0 ul, H,O v6 trung thém vao

sao cho tong thé tich cudi cung 14 25 pl.

Chu trinh nhiét: Phan ing PCR dugc thuc hién theo chu trinh nhiét co
ban (nhiét do gan moi sé thay doi tuy theo timg gen): Giai doan bién tinh ¢
95 9C trong 5 phut, tiép theo 35 chu ky vé&i: 94°C trong 45 gidy, 58° (gen
MX2) - 60°C (gen MX1) trong 50 gidy, 72°C trong 50 gidy. Giai doan két thiic
& 72°C trong 10 pht.

Cit enzyme gidi han va dién di: San pham cta phan tmg PCR duoc cit
bang enzyme gidi han theo huéng din cua nha san xuat. Pa hinh gen duoc

kiém tra thong qua phuong phap dién di trén gel agarose voi ndong do 2,0%.

Ddnh gid cdn bing Hardy-Weinberg: Péanh gid can bang Hardy-
Weinberg gitra cac giong lon s& duoc danh gia bang phuong phap thong ké
khi binh phuong () test) bang phan mém R.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. NONG PO VA PO TINH SACH CUA MAU ADN

D3 tach chiét thanh cong 608 mau ADN tong sb tir 608 mau mo tai ctia
15 gidng lon noi. Kiém tra két qua tach chiét ADN bang dién di trén gel
agarose 1% (hinh 3.1) va do ndéng d6 trén may quang phé Nanodrop 2000
(hinh 3.2). Hinh anh dién di cho thiy ADN tap trung thanh bang ddm nét sang
rd khong bi dit gdy. Sau khi tién hanh do trén may Nano drop 2000, cic mAu
ADN c6 do tinh sach cao vai ty 1€ A260/280 trong khoang 1,79 - 2,03 va
ndng d6 DNA tong sé dao dong trong khoang 70-150pg/pl. Két qua trén phan
&nh toan bo nhitng mau ADN tach chiét dugc dat chat luong cao dam bao cho

céc thi nghiém tiép theo.

M la Marker 100 bp.
1,2,3,4,5 la mau ADN téng s6 tach chiét tir mo tai lon Ban
Hinh 3.1. Két qua dién di kiém tra ADN trén gel agarose 1%

€ 95 |8

I T T T T T T T T T o T A A v & A& A0 a0 @ s M
Wavelength [nm) @ Wavelength [nm] @

Hinh 3.2. Kiém tra néng dé DNA trén may Nanodrop
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3.2 PA DANG DI TRUYEN, CAU TRUC DI TRUYEN CUA 15 GIONG
LON NOI DUA TREN 19 CHI THI MICROSATELLITE

3.2.1. Két qua chuin héa 4 t6 hop phan ing PCR da méi (multiplex PCR)

Str dung kit multyplex PCR ciia hing Qiagen dé thuc hién chuan hda
cac t0 hop phan tmg PCR da mdi v&i cac cip mdi duge danh dau huynh
quang D2, D3 va D4. Ching toi di chuan héa ghép cdp thanh cong 19 cap
modi microsatellite trong 4 phan tng mutiplex PCR. Két qua chuan héa cho
thay cac cap mdi duoc ghép trong td hop phan tng PCR da mdi déu cho san
pham 13 rang, chinh xac. Tong hop két qua nghién ctru trén lon Viét Nam chi
ra rang c6 14/20 chi thi co6 khoang alen khac vdi cong bo ciia FAO/ISAG
(2004) trén lon thé gidi. P6 1a cac chi thi Sw122, Sw857, S0097, Sw72,
S0026, S0155, Sw936, S0215, S0225,Sw2410, S0226, Sw2008 va Sw9ll.
Qua d6 cho thay lon Viét Nam c6 nhitng alen khic véi nhimg giéng lon dugc
nghién ctru duge cong bd boi FAO/ISAG (2004). Danh sach cac cip moi

trong mdi t6 hop phan tng duoc thé hién chi tiét qua bang 3.1 nhu sau:
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Bang 3.1. Két qua chuan héa 4 té hep phan ing PCR da moi

To Tén Mau Nhiét dd gan Khoang alen (bp) Khoang alen (bp)
hop méi dianhdau  méi(°C) —FAO/ISAG  —Nghién ctru nay

Sw2410 D2 55 90-131 103-141
Mix 90226 D2 55 180-210 181-215
1 sw2o08 D3 55 95-108 88-104
Swoll D4 55 149-173 147-177
Sw1067 D2 55 136-176 137-177
S0215 D3 55 135-169 127-193

Mix
) S0355 D3 55 244-271 244-274
S0225 D4 55 170-196 177-205
S0227 D4 55 231-256 229-257
S0026 D2 55 87-105 89-109
S0155 D2 55 142-162 142-168

Mix
3 Sw632 D3 55 148-178 146-172
Sw936 D4 55 90-116 86-142
S0068 D4 55 211-262 210-260
Swi22 D2 55 106-128 100-130
Swa857 D2 55 141-159 137-165

Mix
4 S0097 D2 55 209-250 205-243
Sw240 D3 55 92-124 90-122

Sw72 D4 95 97-114 96-120
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3.2.2. Pa hinh di truyén 19 chi thi microsatellite

S6 alen trén ting chi thi microsatellite cua 638 mau lon duoc nghién
cuu thudc 15 giéng lon ndi, 2 giéng lon rimg va lgn ngoai Landrace dugc thé
hién trong bang 3.2. Tong sé 280 alen duoc xac dinh trén 19 chi thi
microsatellite ciia 638 ca thé lon. S6 alen trén mot chi thi dao dong tur 9 dén
19 alen va trung binh s6 alen trén mét chi thi cia toan bo sd mau phan tich la
14,74. Hau hét céac chi thi déu c6 d6 da hinh cao. Po phong phu alen dao dong
tir 4,18 dén 7,10. Gié tri thong tin da hinh cta 19 chi thi trung binh 1a 0,81
voi sy dao dong tur 0,68 dén 0,90. Tan sb di hop tr quan sat (Ho) cua cac chi
thi dao dong tur 0,56 dén 0,76 va trung binh la 0,67. Tan s6 di hop tir mong
doi (He) cua cac chi thi dao dong tur 0,61 dén 0,81 va trung binh 1a 0,73.
Trong d6 chi thi Sw2410 c6 su da dang cao nhat (19 alen) va d6 phong phu
alen ciing 16n nhat (7,10). Hé sé can huyét trung binh ctia 19 chi thi 1a 0,13.
Hé s6 khac biét di truyén Fst (khoang cach di truyén) trung binh toan dan 13
0,15 biéu thi rang su khac biét di truyén giita cac giéng 1a khoang 15% trong
khi d6 85% sy khéc biét di truyén do su dong gop cua cac ca thé trong mdi

gidng.
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Bang 3.2. S6 mau (N), s6 alen (Na), dd phong phu alen (Rs), hé s6 thong tin da

hinh (PI1C), tan sé dj hep tir quan sat (Ho), di hop tir Iy thuyét (He), hé s6 can
huyét (Fis) va hé sé khac biét di truyén (Fst)

Chi thi N Na Rs PIC Ho He Fis  Fst
Sw122 638 12 496 0,72 060 067 0,13 0,15
Sw857 638 14 6,12 086 0,74 0,79 0,06 0,11
S0097 638 17 583 080 0,72 0,76 0,05 0,11
Sw240 638 15 6,15 085 0,70 0,77 0,09 0,13
Sw72 612 13 522 0,76 068 0,73 0,07 0,10
S0026 638 11 418 068 056 061 0,05 0,18
S0155 638 14 515 0,77 0,70 0,71 0,03 0,14
Sw632 628 10 45 069 059 064 008 0,13
Sw936 637 18 652 088 0,76 081 0,06 0,08
S0068 638 18 6,32 087 065 0,75 0,13 0,16
Sw1067 637 18 6,45 087 0,73 0,77 0,05 0,14
S0215 638 18 6,48 088 0,70 0,73 0,05 0,18
S0355 638 13 6,49 088 0,75 0,76 0,02 0,15
S0225 633 15 565 081 067 0,72 0,06 0,15
S0227 638 13 520 080 061 068 0,10 0,18
Sw2410 638 19 710 090 062 0,78 0,19 0,15
S0226 638 18 533 0,74 0,70 0,73 0,05 0,08
Sw2008 638 9 521 0,78 064 069 0,08 0,17
Swo11 637 15 5609 08 068 0,72 0,05 0,15
Trung binh 63568 14,74 571 081 0,67 0,73 013 0,15
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Theo Barker (1994) thi chi nhirng chi thi c6 s alen tir 4 trd 1én méi phu
hop dé nghién ctru da dang di truyén quan thé. Qua cac két qua phan tich ¢
bang 3.2 ,toan bd 19 chi thi microsatellite dugc st dung trong nghién ctru nay
c6 tinh da hinh cao (trung binh s6 alen dugc xac dinh & mdi chi thi trong timg
gidng déu nhiéu hon 5) phu hop cho nghién ctru da dang di truyén trén cac

giéng lon nd1 Viét Nam.

3.2.3. Pa dang di truyén ciia cac giong lon nghién ciru

Tinh da dang di truyén ctia 15 gidng lon ndi dugc so sanh véi lon
Landrace (lon ngoai) va lon rimg (rimg Viét Nam va Thai Lan) duoc thé hién ¢
bang 3.3. SO alen trung binh trong 15 gidng lon ndi dao dong tir 5,68 (lon
Huong) dén 10,68 (Ion Tap Na), trong khi d6 ¢ lon Landrace 1a 4,84 va lon rimg
1a 5,47-6,00. Do phong phu alen thap nhét & lon Co (3,38), va cao nhat & lon Tap
Na (5,09), ¢ lon Landrace 1a 3,59 va ¢ lgn rung la 4,55-5,64. Mac du s6 alen
trung binh cta 15 gidng lon noi (8,15) kha cao so voi lon ring nhung do phong
phu alen cua lon rirng lai cao hon trung binh lgn noi (4,45). Su khac biét nay la
do su da dang ngudn gen cua lon rimg rat cao nhung s6 miu thu thap duoc rat
han ché (6-9 mau) nén sé alen trung binh nhé hon. Tan sé di hop tir 1y thuyét
(He) dao dong tir 0,59 (lon Co) dén 0,78 (lon Ha Lang). Tan sé di hop tir quan
sat (Ho) dao dong tir 0,58 dén 0,78. Lon ring Viét Nam c¢6 tan sé di hop tir 1y
thuyét cao hon trung binh céc giéng lon ndi va lon rimg Thai Lan. Cac gia tri vé
s6 alen trung binh, d6 phong phu alen, tan s di hop tir cia lon Landrace nhap
ndi déu thép hon cac giéng lon ndi va lon rung. Cac gia tri nay cho thﬁy lon ndi
Viét Nam va lon rimg c6 su da dang ngudn gen cao hon nhiéu so véi lon
Landrace ngoai nhap. H¢ s6 can huyét trung binh trén 15 giéng lon ndi 1a 0,08
(dao dong tir -0,002 & lon Van Pa dén 0,180 ¢ lon Mong Céi) trong d6 nhiing

gidng lon ndi ¢ hé sé can huyét cao 1a Ha Lang, Hung, Moéng Céi va Soc.
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Bang 3.3. S6 alen, trung binh sé alen/chi thi (Na) va d§ phong phu alen
(Rs), tan sé di hop tir quan sat (Ho), di hop tir ly thuyét (He), gia tri hé sé

can huyét (Fis), & cac giéng len nghién ciu.

Giong Mién Somau Na Rs He Ho Fis
Ha Lang Bac 47 8,32 49 0,78 0,69 0,147
Huong* Bic 40 568 3,80 0,65 0,64 0,024
Tap Na Bic 48 10,68 5,09 0,77 0,67 0,082
Hung Bic 35 9,11 498 0,78 0,68 0,123
Ling* Bic 42 9,63 498 0,77 0,78 0,020
Muong Khuong Bic 48 8,32 457 0,75 0,71 0,069
Meo Bic 42 9,84 467 0,72 0,60 0,055
Liing Pu Bic 48 7,26 4,06 0,69 0,63 0,004
Mong Cai* Bic 48 8,37 438 0,72 0,71 0,180
Ban Bic 48 10,05 4,97 0,75 0,70 0,073
Chu Prong Trung 34 6,11 3,38 0,59 0,58 0,105
Van Pa Trung 33 6,79 4,18 0,69 0,65 -0.002
Séc Nam 39 789 442 0,72 0,68 0,146
Co Nam 24 6,05 398 0,68 0,62 0,037
Ba Xuyén* Nam 32 716 4,14 068 0,69 0,012
Trung binh mién Bac 446 8,73 464 0,74 0,68 0,08
Trung binh mién Trung 28,5 6,42 408 0,69 0,64 0,05
Trung binh mién Nam 35,5 705 398 066 0,65 0,07
Trung binh lon nodi 41,1 815 445 0,72 0,67 0,08
Landrace” 15 484 359 059 059 0,100
Rung Théi Lan 9 547 455 0,70 0,75 0,032
Rung Viét Nam 6 6,00 5,64 0,77 0,73 0,142

Dadu * biéu thi can bang Hardy- \Weinberg
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Hé sb can huyét o lon rung Viét Nam khé cao (0,142) so v6i lon rung
Théai Lan (0,032). Diéu nay c6 thé 1a do lon ring Viét Nam duogc thu giit va
nudi nhdt véi sb lugng it tir lon rimg hoang di con lon rimg Thai Lan da dugc
nhap boi cac trang trai chin nudi Viét Nam nén cé su quan 1y giéng chit ché
hon. Hé sb can huyét ciia lon Landrace trong nghién ctru ndy ciing cao hon
trung binh cac giéng lon ndi Viét Nam. Trong 15 gidng lon ndi duoc str dung
trong nghién ctru thi mién Bac chiém phén 16n v6i 10 gidng, mién Trung chi
c6 2 gidbng va con lai 3 giébng & mién Nam. Trung binh cic giéng lon mién

Bac c6 sy da dang ngudn gen cao hon so véi mién Nam va mién Trung.

Kiém tra trang thai cAn bang Hardy-Weinberg cho thay 6 giéng lon dang
& trang thai cin bang la lon Huong, Liing Pu, Moéng Cai, Co, Ba Xuyén,

Landrace.

Laval va cs. (2000) sir dung 18 microsatellite dé xac dinh da dang di
truyén va so sanh su sai khac di truyén cua 11 giéng lon nudi tai cac nudc
chau Au nhung sé alen trung binh chi dao dong tir 3,2 dén 5,2. So véi két qua
nghién ctru ctia Laval va cs. (2000) trén cac gidng lon caa Chau Au thi & cac
gidng lon nudi cua Viét Nam c¢6 s luong alen trung binh trén mot chi thi cao
hon. Pay ciing 1 diéu d& hiéu boi vi phan 16n cac gidng vat nudi & cac nudc
phat trién da duge chon loc ky theo cac dong dé phuc vu myc dich thuong
mai nén c6 d6 thuan ching rat cao, alen dong hop ting, giam ty 1& di hop.

Dicu nay dong nghia véi viéc giam su da dang di truyén.

Trung binh s6 alen trén mot chi thi & mdi giéng lon nghién ctru thé hién
tuong d6i cao so v6i cac qua nghién clru trén cac giong lon khac nhau cua
mot sb tac gia trén thé gidi. Tan s di hop tir Iy thuyét (He) trung binh 1 0,72
da chi ra rang tinh da dang di truyén cao & cac giéng lon Viét Nam, két qua
nay tuong duong voi két qua nghién ctru ctia mot sd tac gia trén cac giéng lon

& cac nude nhu Trung Québc, Han Quéc, Tiép Khic va Brazil (bang 3.4).
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Biang 3.4. So sanh tinh da dang di truyén cia lon ban dia Viét Nam véi

mot s6 két qua nghién ciu trén cac gidng lon thé giéi

S5 chi thi

Gidng st dung Na He Fis
Chau Au
Lon ban dia (Laval va cs., 2000) 18 459 0,51 0,052
Lon thuong pham (Lemus va cs., 2001) 10 7,80 0,66 0,350
Lon Bi (Van va cs., 1995) 7 295 0,59 0,045
Lon Iberian (Matinez va cs., 2000) 25 4,37 0,57 0,059
Lon B6 Dao Nha (Vicente va cs., 2008) 22 4,33 0,67 0,067
Lon Tiép Khic (Zidek va cs., 2011) 10 8,77 0,71 0,021
Lon Ukraina (Kramarenko va cs., 2018) 12 11 0,58 0,092
Chau My
Lon Brazil (Sollero va cs., 2008) 28 8,96 0,69 0,019
Lon Mexico (Lemus va cs., 2001) 10 6,80 0,67 0,250
Lon Colombia (Pado va cs., 2014) 20 5,20 0,54 0,010
Lon Uruguay (Montenegro va cs., 2015) 25 5,72 0,60 0,048
Chau Phi
Lon thuong pham (Swart va cs., 2010) 40 4,49 0,58 0,082
Lon ban dia (Swart va cs., 2010) 40 6,11 0,62 0,101
Chéau A
Lon Trung Quoc (Li va cs., 2000) 27 41 0,72 0,210
Lon ring Han Quoc (Kim va cs., 2005) 16 5,81 0,70 0,133
Lon Dai Loan (Chang va cs., 2009) 19 2,39 0,56 0,332
Lon Iriomote (Murakami va cs., 2014) 23 457 0,36 0,059
Lon Taoyuan (Li va cs., 2015) 18 3,44 0,52 0,096
Lon ndi Viét Nam (nghién clru nay) 19 8,15 0,72 0,080

69



S6 alen trung binh cua lon ndi1 Viét Nam & mirc cao so vdi lon ban dia
thé gidi. Trong nghién ctru nay, sb alen trung binh/giéng cao hon so véi mot
s6 giéng lon ndi di duoc bao cdo bai Thiy va cs. (2006). Két qua cia ching
t6i tuong dong véi nghién ctru ciia Wang va cs. (2011) trén mot sd giong lon
ban dia Trung Quéc. Hé s can huyét cua lon ndi Viét Nam & muc trung binh
so v6i lon ban dja thé gidi. Cac gidng lon thuong mai do c6 sy quan 1y gidng
t6t nén co hé sb can huyét thip. Cac giéng lon ban dia thudng co hé sb can
huyét cao do gan lién véi nudi tha tu do khong duoc kiém soat giao phdi chit
ché. Trong béo cdo trudc day ciia Pham va cs. (2014) cho thiy lon Liing Pu
c6 hé sb can huyét rit cao (0,220) sau mot thoi gian dugc bao tdn insitu,
gidng lon nay hién da giam duoc muc can huyét xudng thap (0,020) (bang
3.3). Trong cac giéng lon ndi cua Viét Nam, lon Co c6 da dang di truyén thép
nhat. Pay 1a giéng lon dugc nudi bdi dong bao ving sau & A Ludi -Thira
Thién Hué co ty 1€ nac cao nhung tam voc nho (Ta Thi Bich Duyén va cs.,
2013). Tuy nhién giai doan nhitng nim 60 cta thé ky 20, gidng lon nay bi ap
luc canh tranh manh mé€ boi lon Mong Cai dugc dua tir mién Bic vao d3 lam
giam nhanh $6 luong. Mac du da dugc bao tdn tr mot s ca thé ban dau, lon
C6 hién van chi dugc nudi tai mot s6 xa & A Ludi-Thira Thién Hué. Trong
béo cdo ciia Ishihara va cs. (2018) lon C6 c6 tan s di hop tir quan sat Ho thap

thir 2 sau lgn Soc khi phan tich SNP.

3.2.4. Khoang cich di truyén
Khoang cach di truyén gitta 15 giéng lon ndi véi lon rimg va lon

Landrace duoc udc lugng theo Nei, 1978 thé hién trén bang 3.5 cho théy
khoang cach di truyén giira cac giéng c6 sy khac nhau rat 16n véi muc y nghia
P < 0,05. Khoang cach di truyén thip nhat giira lon Meo-lon Ban (0,101) va
16n nhat gitra lon Huong-lon rimg Thai Lan (1,498). Trong 15 giéng lon noi

thi lon Ba Xuyén c6 khoang cach di truyén xa so véi cac gidng lon ndi khac
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(0,56-1,29). Cac giéng lon & phia bic nhu Moéng Cai, Huong, Ha Lang, Liing
Pu, Muong Khuong, Hung, Ling, Ban, Tap Na déu c6 khoang cach di truyén
gan nhau (trong khoang tir 0,2-0,7). Theo Lé Viét Ly va cs. (1999) thi giéng
lon Ba Xuyén duoc hinh thanh tir viéc lai tao gitta lon dia phuong & mién
Nam véi lon chau Au. Trong nghién ciru ndy ciing chi ra khoang cach di
truyén ctia lon Ba Xuyén voi lon Landrace 13 gan nhat. Mot s6 nghién ctru vé
da dang di truyén cic quan thé vat nudi st dung chi thi microsatellite (Clc va
cs., 2019; Ba va cs., 2008), sai khac di truyén giita cac giébng co sy tuong
duong voi khoang cach dia ly. Cac gidng gan nhau vé khoang cach dia 1y ¢6
khoang di truyén gan nhau. Ishihara va cs. (2018) cho rang phan 16n cac
gidng lon nodi Viét Nam phan bd trong nhitng nhom tuwong dong voi khoang
cach dia 1y trir lon Ba Xuyén. Tuy nhién & nghién ctru ndy mot sé giéng co
khoang cach di truyén khong tuan theo khoang cach dia 1y. Nhu gidng lon
Meo & Nghé An kha xa Son La nhung lai c6 khoang cach di truyén rat gan
voi lon Ban, lon Ba Xuyén (mién Nam) c6 khoang céach di truyén gﬁn voi lon
Lung va lon Ha Lang (mién Bac) khi so sanh voi cac gidng ndi khac mic du
chung cach xa vé dia 1y. Trong s cac giéng lon c6 ngoai hinh twong dong vé
mau 16ng va da den thi cac giéng lon den mién Béc c6 khoang cach di truyén
gan nhau (Hung, Muong Khuong, Liing Pu, Tap Na). Giéng lon Co & mién
Trung va 2 gidng lon & Tay Nguyén (Séc, Chu Prong) c6 khoang cach di

truyén khé xa so véi cac giong mién Bac va mién Nam (Ba Xuyén).
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Bang 3.5. Ma tran khoang cach di truyén wée lwgng theo Nei, (1978)

BAX BAN CPR CAL HLA HUN HUO LDR LUN LPU MEO MCA MKH Twi VWI  SOC TNA VPA
BAX 0 0852 108 1301 0,669 0,941 0965 0,263 0571 1,112 09 1,009 1,168 1,268 1,146 0,804 0,928 1,041
BAN * 0 0559 0511 0,437 022 0575 1064 0304 0,291 0,201 0426 0,228 0,921 085 045 0,172 0,292
CPR * * 0 0845 0694 0,604 0,809 1,255 055 088 0512 0,758 0,665 1048 0,937 0453 0,476 0,686
CAL * * * 0 0,681 0,6 0851 1,386 06 065 0435 0694 0546 1,102 0,803 0,641 0456 0,585
HLA * * * * 0 033% 0546 0836 0295 0428 0458 0282 0515 0,792 0,881 0,581 0,272 0,603
HUN * * * * * 0 0538 1182 0,342 0234 0,239 0,354 0,246 082 0,791 0,504 0,156 0,416
HUO * * * * * * 0 1,38 0572 0,751 05558 0466 0,661 1,498 1305 0,755 0,559 0,706
LDR * * * * * * * 0 061 1314 1126 1,117 1,385 1237 1184 1,131 1,077 1,392
LUN * * * * * * * * 0 0458 0342 0,281 0431 0,926 0,86 0,529 0,197 0,555
LPU * * * * * * * * * 0 0317 0,501 0,299 0,83 1 0,639 0,22 0,459
MEO * * * * * * * * * * 0 0414 0,244 1,14 0,906 0416 0,183 0,256
MCA * * * * * * * * * * * 0 0491 1105 1,185 061 0,288 0,595
MKH * * * * * * * * * * * * 0 0974 0919 0,644 0,245 0,424
TWI * * * * * * * * * * * * * 0 0486 1,073 0,725 1,062
VWI * * * * * * * * * * * * * * 0 093 0713 0,882
SOC * * * * * * * * * * * * * * * 0 0382 0411
TNA * * * * * * * * * * * * * * * * 0 0,375
VPA * * * * * * * * * * * * * * * * * 0
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Cay phat sinh chung loai thé hién mdi quan hé di truyén giita cac gidng

lon xay dung dua trén khoang cach di truyén duoc trinh bay & hinh 3.3.

Hinh 3.3. Cay phat sinh chiing loai cia 15 giéng lon ndi, lon Landrace
va lon rirng
Két qua hinh 3.3 cho thy 15 gidng lon phan thanh 3 nhanh 16n trong khi
d6 thi giéng lon ngoai va lon rimg c6 phan bd trén cac nhanh tach biét va

vuon xa. Cu thé nhu sau:

- Nhanh 1 gom 7 gidng lon: Muong Khuong, Liing Pu, Tap N4, Hung,

Meo, Ban va Van Pa. Céc giong nay phan 1én déu 14 lon den, trir lon Hung (c6
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thé xudt phat tir mot dot bién mau 16ng tir lon den Ha Giang) va c6 khoang
cach dia Iy gan nhau, hau hét tp trung & Bic Viét Nam. Cac giéng phan bd
gan nhau thi khoang cach di truyén ciing gan nhau nhu lon Liing Pu, Mudng
Khuong va lon Hung. Ba gidng nay ¢6 xu hudng tao thanh mot nhanh phu.
Ciing trong nhanh 1 ndy, mic du cach xa nhau vé khoang cach dia ly nhung
lon Ban - Son La va lgn M¢o - Nghé An lai c6 dac diém ngoai hinh rat giéng
nhau va khoang céach di truyén rat gan nhau. Két qua nay c6 thé 1a do qua trinh
di cu cta dong bao dan toc thiéu so(H'Mong, Thai...) ¢ phia Bac xudng phia
Nam d& mang theo giong lon Ban tir Son La vao Nghé An trai qua mot thoi
gian dai da hinh thanh nén giéng lon Meo ngay nay. Giéng lon Véan Pa cung
vo1 lon Ban va lon Mgo tao thanh mdt nhanh phu nhung lon Van Pa ¢6 xu
hudng tach ra xa hon so vo1 lgn Ban va lon Meo.

- Nhanh 2 gdm 5 gidng lon: C6, Séc, Chu Prong va 2 gibng lon rimg
(Viét Nam va Thai Lan). Tuy nhién 5 giong lon trong nhanh nay hinh thanh 3
nhanh nho hon. Trong d6 lon Soc va Chu Prong (co phan bd ¢ Tay Nguyén)
nam cung nhanh nhung lon Chu Prong c¢6 xu hudng phan ly xa lon Soéc. Hai
gidng lon nay duoc nudi gitt boi cac dong bao dan toc thiéu sé & Tay Nguyén,
c6 tAm voc va hinh thai gidng nhau va chi khac nhau mau sic 16ng. Lon Soc
mau 16ng den, con lon Chu Prong mau 16ng trang tuyén. Qua ddy c6 thé nhan
dinh rang lon Chu Prong 13 mot bién chung mau sic 16ng tir lon den thanh
tréng sau do duoc chon loc nudi gitr va hinh thanh nén quén thé lon tréng hién
nay. Mot bang chtmg 1a nhém lon trang nay chi c¢6 duy nhat tai xa Ia Kly &
huyén Chu Prong ma chua thdy xut hién ¢ dau nita va ciing trong xa ndy van
c6 mot sd hd nudi lon den giéng voi lon Soc. Ciing tai day cé thé bat gap mot
s6 ca thé 1a két qua tap giao gitra lon den véi lon trang Chu Prong nhung véi
tan s6 thap tao ra con lai c6 mau 16ng tring ddm den. Hai giéng lon rimg tao

thanh 1 nhanh phu va lon Co nam riéng mot nhanh trong nhoém nay.
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- Nhanh 3 gbém 6 giéng lon: Méng Cai, Hrong, Ha Lang, Limg, Ba Xuyén
va Landrace. Cac giong lon Moéng Cai, Huong, Ha Lang, Ba Xuyén déu co
16ng, da lang trang den. Lon Mong Cai, Huong va Ha Lang 13 nhimg giéng lon
phan bb ¢ ving bién gidi Trung Qudc. Nhitng giéng lon nay co dic diém ngoai
hinh ciing nhu kha niang san xuat khac han véi cac gidng lon den ban dia khac
ctia Viét Nam. Riéng gidng lon Lung Pht Tho, theo thong tin diéu tra thu thap
mau cho thiy c6 kha ning gidng lon nay hién nay di bi trao d6i ngudn gen gitra
duc Mong Cai véi lon nai den ban dia tir nhitng ndm 1990 do thuong 141 Ha Tay
mang lon duc Moéng Cai 1én trao ddi budn ban. Hién tai trong quﬁn thé lon
Ling dang duoc bao ton luu giit gidng gde van c6 ca thé khi sinh ra dan lon con
xuat hién ca thé lang trang den nhung véi tan s6 thap. Gidng lon Ba Xuyén c6
phan b dia 1y ¢ Séc Trang (TAy Nam B9) - 1a gidng lon tap giao véi gidng lon
c6 nguodn gbc chau Au (Lé Viét Ly va cs., 1999) - nim cing nhanh va kha gan
v6i lon Landrace nhung tach xa so véi lon Lung va nhom lon lang phia Bac
(Moéng Cai, Ha Lang va Huong). Két qua phan tich trén 5 giéng ban dia Viét
Nam ciia tac gia Thuy va cs. (2006) cho thay 2 giéng lon Mudng Khuong, Tap
N4 ctung mét nhanh; lon C6 véi lon Meo ciing mot nhanh va lon Méng Céi nam

riéng mot nhanh.

3.2.5. Cau tric di truyén
3.2.5.1. Két qud phdn tich PCA

Két qua phan tich PCA ddi véi 18 gidng lon dua trén thong tin di truyén
cuia 19 chi thi microsatellite thé hién trén hinh 3.4.

Tir hinh 3.4 ¢6 thé nhan thay gidng lon Ba Xuyén 1a lon Landrace tach
biét rat 16 rang. Trong 14 giéng lon ndi con lai va lon rimg thi lon C6 va lgn
rung Thai Lan ciing tach biét 16 so véi cac gidng lon con lai trong nhém. C6
thé nhan thiy rang néu chi st dung phan tich PCA khé c6 thé phan biét su

phan bé cua cac giong lon trong trudng hop nay.
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PC1vs PC2

j
--fmm

PC1vs PC3

Hinh 3.4. PCA cia 18 giéng lon dwec thé hién trén 3 truc
(@) truc1va2; (b) truc 1va3
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3.2.5.2. Két qud phan tich DAPC

Thong qua phan tich DAPC dé xac dinh kha ning 18 gidng lon ¢ bao
nhiéu nhom (cum) di truyén, duwa trén dir liéu 19 chi thi microsatellite voi gia
1ap s6 nhom (K) tir 1 dén 30. Chi tiét cau trlc di truyén cta 18 gidng lon duoc
nghién ciru thé hién trong hinh 3.5.

(a) (b)
T ge vEbees ¥ES
A N A N O |
[ | ——BAX
L] ] . —BAN
—CPR
. . —CcAL
. . L] n ——HLA
[ ] - ——HUN
. L Huo
B —LDR
. . . ——LUN
. . —LPU L i
. . B —MEO A R
- - pMCA s I
. o L MKH
. | | —TWI
- [ ] —VWI
B - soc
. 1= ] ] ——TAP
B - . —vpa
(c)
I
CAL 'CPR HUO LDR  LPU TNA TWI VPA WV

Hinh 3.5. Két qua phan tich cau trdc di truyén caa 18 gidng len
bang DAPC.

(2) Thanh phan 12 cum di truyén; (b) Hinh anh phan bé caa 12 cum thu
duoc tir DAPC; (c) Cau trdc 12 cum cua 18 gidng lon.
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Céu tric di truyén cua 18 giéng lon phan bd trong 12 cum di truyén
duoc thé hién & hinh 3.5, trong d6 cum s6 4, 6 va 8 kha phtrc tap. Cu thé 12
cum di truyén nhu sau:

Cum s6 1: GOm toan bd giéng lon Huong va mot phﬁn nhoé lon Ha Lang

Cum s 2: Gom phan 16n giéng lon Ha Lang va phan rat nho lon Tép
Na.

Cum s6 3: Gom lgn Van Pa va mot phan nho lon rimg Viét Nam.

Cum s 4: Bao gom phan 16n lon Hung, Liing Pu, Muong Khuong va
Tap Na cung mot phﬁn nho lon Ha Lang, Lung, Meo, Van Pa va lon ring Viét
Nam.

Cum s6 5: Bao gom hai gidng lon Ba Xuyén va Landrace.

Cum s 6: Bao gdm phan 16n 1a gidng lon Limg, Méng Cai, mot phan
lon Ha Lang, M¢o, Tap Na va s it lon Ban, rung Thai Lan.

Cum s6 7: Bao gém toan bd lon Soc va mot phﬁn nho lon Cé.

Cum s6 8: Bao gém phé‘m 16n lon Ban, lon Meo va mot phén nho lon
Cé, Hung, Liing Pu, Lung, Muong Khuong, Tap N4 va Van Pa.

Cum s6 9 : Chi gom lon toan bo giéng lon Chu Prong.

Cum s6 10: Gom phan 16n gidng lon Co.

Cum s6 11: Gdm mot phﬁn lon Rung Vi¢t Nam.

Cum s6 12: Gom phr:fm 16m lon rung Thai Lan va mot phﬁn nho lon rung
Viét Nam.

Qua chi tiét 12 cum di truyén cho thdy mot sé gidng lon c6 ciu trac
thuan, mot s6 gidng twong doi thuin va mot sd giong cd ciu trac pha tap.
Trong do6 cac giéng lon ¢6 cAu trac thuin nhu: Ba Xuyén, Landdrace, Huong,
Méng Céi, Chu Prong va Soc. Mot sb gidng lon ¢ cau trac tuong d6i thuan

nhu: Ban, Co, Lung, Liing Pu, Muong Khuong, Van Pa va rung Thai Lan.
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Mot sb giéng ¢ céu truc phtrc tap nhu Ha Lang, Hung, M¢o, Tap Na va lon
rung Viét Nam.

Két qua phan tich DAPC ciing chi ra rang lon Ba Xuyén cling nam
trong mot nhom voi lon Landrace, diéu nay ciing twong dong voi bao cdo cua
Ishihara va cs. (2018). Su pha tron giita mot s6 giéng lon ban dia v6i lon
phuong Tay ciing dugc bao cdo boi Yang va cs. (2017). Ba gidng lon lang
trang den & gan bién gidi phia Bac (Ha Lang, Huong, Moéng Céi) nam trong 3
cum khac nhau. Trong d6 lon Huong va Méng Céi nam trong 2 nhom riéng
con lon Ha Lang co su pha tron gen di truyén voi 4 cum khac nhau. Ngoai
phan di truyén dic trung & cum s6 2 thi lon Ha Lang c6 sy pha tron nhiéu nhat
v6i lon Moéng Cai, tiép dén 1a nhoém lon den viing Cao Bang, Ha Giang va Lao
Cai. Trong 15 giéng lon ndi, ngoai lon Ba Xuyén va 3 giéng lon Lang trang
den thi c6 9 gidng mau lon den, con lai 1 gidng mau hung va 1 gidng mau
trang. Cac giong lon den phia Béc tao thanh hai cum (sé 4 va sb 8) dién hinh.
Cum sb 4 1a lon den bién giéi phia Bac (Cao Bing, Ha Giang, Lao Cai), cum
s6 8 13 lon den phia Tay Béc (Son La). Phan tich cu trtc di truyén cta cum sb
6 cho thay duoc sy phat tan ngudn gen lon Mong Cai pha tron trong cac gidng
lon Ban, Meo, Ha Lang, Tap N4, Lung. Sy anh hudng rong rai cua nguén gen
lon Méng Cai t6i mot s6 gidng lon ndi khac 1a két qua cta qua trinh cai tao
nang cao niang suat nhimg nam 1980 do gidng lon Méng Cai c6 nhitng dic
diém wu viét hon vé tm voc 16n, dé nhiéu, nudi con khéo. Bon giéng lon Van
Pa, lon C9, lon Séc va lon Chu Prong phan b trong 4 cum di truyén riéng tao
thanh nhimg gidng dic hitu cia mién Trung va Tay Nguyén mic du lon Co va

lon Van Pa van con bi pha tap mot phan.
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3.3. DA DANG DI TRUYEN GEN CYTOCHROME B O MUOI LAM
GIONG LON NOI

3.3.1. Két qua phan irng PCR

Gen Cytochrome B dugc khuéch dai thanh cong bang phan tmg PCR
v6i cap moi H6 va L7 c6 kich thudc 1140 bp. Két qua trén hinh 3.6 cho thiy
san pham PCR gen Cytochrome B sang rd nét va c6 kich thudc twong tung véi

1y thuyét (1140 bp). Két qua PCR dat yéu ciu vé ndng do va chat luong cho

cac phan tich tiép theo.

1 23 45 M

&= [140bp

Hinh 3.6. Anh dién di san pham PCR gen Cytochrome B
trén gel agarose 2%
(mau sé 1,2, 3, 4, 5); (-): doi chitng dm; M: marker 100 bp.

3.3.2. Két qua giai trinh tw gen Cytochrome B
Két qua giai trinh tu cdc mu déu cho két qua chinh xéc, cac dinh tuong
tmg véi mdi nucleotide déu rd rang. Mdi chiéu ctia phan tmg cho két qua doc

chinh xac tdi 700 nucleotide (hinh 3.7).
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Hinh 3.7. Mét doan két qua giai trinh tw gen Cytochrome B
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3.3.3. Pa dang nucleotide va da hinh trinh tw gen Cytochrome B & tirng
giong lon ndi Viét Nam

Toan by gen Cytochrome B (1140 bp) sau khi giai trinh ty theo hai
chiéu xudi va nguoc dugc tién hanh xu 1y loai bo doan dau va doan cubi sau
d6 ghép ndi thu dugc trinh tir doan gen Cytochrome B dai 975 bp ctia 285 mau
lon (284 méu lon ndi va 1 mau lon rimg Viét Nam). Két qua phan tich da dang
di truyén trinh tu gen Cytochrome B ¢ céc gidng lon duogc thé hién & bang 3.6.
Trong 15 giéng lon nodi Viét Nam, giéng lon Ba Xuyén (Ké Sach - Séc Trang)
va gidng lon Meo (Ky Son - Nghé An) c6 su da dang haplotype cao nhét, mdi
gidng phat hién duoc 7 haplotype khac nhau véi da dang haplotype (Hd) la
0,634; da dang nucleotide (Pi) 1a 0,00124 & lon Ba Xuyén va da dang
haplotype (Hd)=0,792; da dang nucleotide (Pi)= 0,00183 & lon M¢o. Ngugc
lai, gibng lon Huong (Hoa An - Cao Bang) chi phat hién duoc duy nhét 1
haplotype. Giéng lon Ba Xuyén duoc tién hanh thu thap mau nam 2012 khi d6
s6 lugng con twong doi nhiéu tai ving Ké Sach- Soc Triang, tuy nhién hién tai
giéng lon nay dugc cho 1a con lai voi s6 luong rat it. Piéu dic biét 1a sy da
dang haplotype gen Cytochrome B & giong lon nay lai cao hon so voi mot s6
gidng khac.

Véi 28 haplotype da phat hién dugc, haplotype 1 va halotype 9 la 2
haplotype xut hién nhiéu nhat & 16 giéng lon véi ty 1é 1an luot 1a 166/285 va
60/285 (bang 3.8). Dac biét 1a mau lon rung da thu thap duoc co6 trinh ty trung
v6i haplotype 1-haplotype xuit hién phd bién trong 15 gibng lon ndi Viét
Nam.
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Bang 3.6. Pa dang nucleotide va da hinh trinh tw gen Cytochrome B

& tirng giong lon

, S6mau | Da dang Da dang
Giong lon S6 haplotype _ )
(n) haplotype (Hd) nucleotide (Pi)
Ha Lang 19 3 0,205 0,00031
Hung 20 5 0,616 0,00112
Muong Khuong 20 2 0,189 0,00058
Huong 19 1 0,000 0,00000
Liing Pu 20 5 0,511 0,00074
Mong Cai 19 2 0,199 0,00041
Meo 16 7 0,792 0,00183
Ling 19 6 0,602 0,00148
Van Pa 19 5 0,579 0,00118
Tap Na 19 4 0,298 0,00043
Séc 19 2 0,505 0,00052
Béan 19 6 0,721 0,00119
Chu Prong 19 4 0,574 0,00117
Ba Xuyén 18 7 0,634 0,00124
Co 19 4 0,614 0,00114
Lon ring 1 1 0,000 0,00000
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Bang 3.7. Pa dang trinh tw nucleotide cia 28 haplotype gen Cytochrome B & céc giéng len nghién céu

Vitri | 43|48 |52 |53 |62 | 63| 169 | 210 | 220 | 386 | 416 | 460 | 501 | 502 | 555 | 613 | 625 | 661 | 665 | 673 | 744 | 829 | 861 | 877 | 904 | 946 | 960

Hapl |G |T |G |A|T |C |G |T |C |A |A |G |G |G |C |G |G | |G |G |C |G | |G |T |C T

Hap2 | . . . . . . . . . . . . . . . . . . . . T

Hap3 | . . . . . . . . . . . . . . . . A T

Hap4 | . . . . . . . . . . G

Hap5 |. . . . . . . C . . . . . . . . . . . A

Haps | A |. |. |. |. |. |. lc . . |. . . |. |. |. |. |7

Hap7 | . |. . | | . . Lo o 0 s e T

Hap8 | . . . . . . . C . . . . . . . . . . . A . A

Hap9 |. . . . . . . C

Hapl0 | . . . . . . . . . . . . . . . C

Hapll | . . . . . . . . T

Hapl2 | . C

Hapl3 | A |. . . . . . C . . . . . . . . . T . . . . T A

Hapl4 | . . . . . . . . . . . . . . . . . . C

Hapl5 | A |. . . . . . C . . . . . . . . . T . . . . . A

Hapl6 | . . . . . . . C . . . . . . . . . . . . . . . . . . C

Hapl7 | . . . . . . . . . G

Hapl8 | . . . . . . A

Hapl9 | . . . . . . . C . . . . . . . . . . . . . . . . . T

Hap20 | . . . . G |G

(@)

Hap21 |. |. |. Jc|. [. |. lc |. |. |. |A |T |A |A

Hap22 | . . . . . . . . . . . . . . T

Hap23 | . . . . . . . . . . . . . . T . . . . . . . . . A

Hap24

Hap25 | . . T

Hap26 | . . . C

Hap27 | . . . C

(RN NIoNI0)]

Hap28 | . . T
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Bang 3.8. S6 lwgng va phan bé caa cac haplotype gen Cytochome B ¢ 285

mau lgn nghién ciru

Haplotype 50 Phén bd & cac giéng lon
luong

HLA (17), HUN (12), MKH (18), LPU (14), MCA (17),

Hap 1 166 MEO (5), LUN (12), HUO (19), TNA (16), VPA (12),
SOC(11), BAN (3), CPR (5), BAX (2), CAL(2), VWI
(1)
Hap 2 2 HLA (1), LUN (1)
Hap 3 5 HLA (1), MCA (2), VPA(1), BAN(1)
Hap 4 4 HUN(4)
Hap 5 6 HUN (2), LPU (2), TNA (1), BAN (1)
Hap 6 3 HUN (1), MEO (1), VPA (1)
Hap 7 2 HUN (1), TNA (1)
Hap 8 2 MKH(2)
Hap 9 50 LPU (2), MEO (6), LUN (2), VPA (4), SOC (5), BAN
(10), CPR (12), CAL (5) BAX (11)

Hap 10 1 LPU (1)
Hap 11 1 LPU (1)
Hap 12 2 MEO (1), LUN (1)
Hap 13 2 MEO (1), LUN (1)
Hap 14 1 MEO (1)
Hapl15 2 MEO (1), VPA (1)
Hapl6 2 LUN (2)
Hapl7 1 TNA (1)
Hap18 2 BAN (2)
Hap19 2 BAN (2)
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Hap20 1 CPR (1)

Hap21 1 CPR (1)
Hap22 11 CAL (11)
Hap23 1 CAL (1)
Hap24 1 BAX (1)
Hap25 1 BAX (1)
Hap26 1 BAX (1)
Hap27 1 BAX (1)
Hap28 1 BAX (1)

Két qua phan tich muc da dang cac haplotype cua gen Cytochrome B ¢
cac giéng lon Viét Nam khong cao, chi xdc dinh dugc 28 haplotype khac
nhau trén 16 giéng phan tich. So sanh su sai khac di truyén gitra 28 haplotype
cho thay c6 sy khac nhau dang ké. Trong d6 lon rimg chi c6 1 mau véi 1
haplotype 1 nam trong haplotype phd bién. Do vay khi tién hanh xay dyng
cay phét sinh ching loai giita cac giéng da loai bo dir liéu trinh ty cia mau

lon rimg. Cay quan hé di truyén cua 15 gidng lon duoc thé hién trén hinh 3.8.
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MCA

71

HLA

62 LPU

62 CAL

100

47

VPA

S0C

MEO

BAN

CPR

BAX

HUO

Hinh 3.8. Cay phan loai thé hiégn méi quan h¢ theo dong me giira 15 giong
lgn ngi Viét Nam xay dwng theo mo hinh neighbor-joining
Cay phat sinh ching loai theo dong me giita 15 giéng lon ndi Viét Nam
duoc chia thanh 3 nhdm chinh cu thé nhu sau:
Nhom 1 gdm 2 gidng lon: Méng Céi va Ha Lang
Nhém 2 gom 12 gidng lon: Tap N&, Muong Khuong, Hung, Liing Pu, Co,
Ling, Van Pa, Soc, Meo, Ban, Chu Prong va Ba Xuyén
Nhom 3 14 giong lon Huong.
Qua hinh 3.8 cho thay lon Méng Cai va lon Ha Lang ¢6 mdi quan hé di
truyén gan giii. Piéu nay phu hop voi két qua phan tich cau trac di truyén dua

trén 19 chi thi microsatellite & phan trudc (lon Ha Lang c6 mot phan ciu tric
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lai v&i lon Mong Cai). Trong phan tich nay lon Huong c6 khoang cach di
truyén xa va nam tach biét mot nhanh so v&i nhimg gidng con lai. Két qua
phan tich cdu trac di truyén va da dang di truyén dua trén 19 chi thi
microsatelllite & lon Huong ¢ cau trac di truyén thuan va riéng ré va do da
dang & muc thap. Theo két qua phan tich ctia Bui Anh Tudn va cs. (2018) dya
trén trinh ty viing Dloop cho thdy lon Méng Cai c¢6 quan hé gan giii v6i lon
Lantang & mién Nam Trung Qudc va hai gidng lon Ha Lang, Huong ciing
nam trong nhom nay nhung & 2 nhanh riéng biét. Ciing theo tac gia nay khi st
dung dir liéu hoan chinh toan bd ving ma hoa ciia hé gen ty thé dé xay dung
cay phéan loai lai cho théy lon Ha Lang va lon Huong nam trong cung mot
phu nhom va cung nhém véi lon Mong Cai va lon Lantang (Trung Qudc).
Tuy nhién két qua ctia Bui Anh Tuén chi dwa trén dir liéu phan tich cta 6 mau
trong mdi gidng. Két qua nay co su khac biét mot chut so voi két qua cua
chung toi c6 thé 1a do st dung mau nghién ctru khac nhau va dit liéu trinh tu
ving gen ty thé dugc nghién ctru khac nhau. Bén giéng lon mién nuai bién gidi
phia Bic tap hop trong nhom 2 (Tap N4, Muong Khuong, Hung, Liing Pu) ¢6
quan hé gan giii voi nhau (hinh 3.8). Ciing trong nhdm 2, bon giéng lon “den”
c6 quan hé gan gili v6i nhau 1a lon Lung, Van Pa, Co va Soc. Pay 1a nhimg
gidng lon c6 mau sic da va 1ong den, tdm voc nho va ty 18 nac cao (Ta Thi
Bich Duyén va cs., 2013). Lon Ban va lon Meo ciing c6 quan hé gan nhau
(twong ddéng véi phan tich 19 microsatellite). Lon Chu Prong va lon Ba
Xuyén nam gan nhau trong nhom 2. Py 1a bang chung phan tir khang dinh
ngudn gbc ctia lon Ba Xuyén 13 con lai giita lon duc Chau Au véi lon céi ban

dia mién Nam.
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3.3.4. Mi quan hé phat sinh giira lon Viét Nam véi lon nudi, lon rirng
Chau A va Chau Au

Moi quan hé phét sinh giita 28 haplotype ctia 16 gidng lon Viét Nam (15
gidng lon nodi va 1 giéng lon rimg) véi cac mau haplotype gen Cytochrome B
tr ngan hang gen (GenBank) cua 2 haplotype lon Nhat Ban (ABO15077
Japan, AB015078 Japan); 3 haplotype lon Trung Qudc (KR049170 China,
KR049162 China, EU660124 China); 1 haplotype lon Duroc Chau Au
(AB015080 Duroc); 2 haplotype lon ring Chau A (AF136550 AWBI,
AF136551 AWBI1); 4 haplotype lon rung Chau Au (AF136541 EWBI,
AF136542 EWB2, AF136549 EWB3, AB015083 EWB4). Tong so 40
haplotype gen cytochrome b dugc phén tich so sanh trinh tu. Két qua cho thay
1 haplotype cta lon nudi Nhat Ban (AB015078) trung v&i haplotype so 1
trong 28 haplotype ¢ 16 gidng lon Viét Nam. Do vay chi con 39 haplotype
dugc tong hop dé phan tich. Két qua danh gia da dang di truyén dua trén trinh
tu 39 haplotype khac nhau di x4c dinh duoc 51 diém da hinh va da dang trinh
tu nucleotide (Pi) gitra cac haplotype 1a 0.00157.

Cay phén loai vé mdi quan hé di truyén cua 39 mau haplotype duoc xay
dung theo mé hinh neighbor-joining (hinh 3.9). Hinh anh & cay phan loai cho
thay cac mau haplotype ctia lon Viét Nam c¢6 mdi quan hé di truyén gan gili
voi lon rung Chau A, tach biét hoan toan so véi lon nudi va lon rung Chau
Au. Pic biét cac mau lon nudi cua Viét Nam dugc chia thanh 3 nhanh chinh.
Mot nhanh gan véi cac mau logn Trung Qudc va Nhat Ban. Mot nhanh trung

gian va nhanh con lai gan v4i cdc mau lgn rung Chau A.
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Theo nghién ctru cia Lé Thanh Long va cs. (2014) khi phan tich trinh
tu gen Cytochrome b ciia mot sb mau lon nudi va lon rung & khu vyc Tay
Nguyén di chi ra rang c6 it nhat 2 nhom lon rimg tuong ddi tach biét nhau vé
mit di truyén. Trong d6 nhom thr nhét tach biét so véi nhom thir hai va véi
lon ring Chau A. Trong nhém lon ring thd hai va cdc mau lon nudi cé
khoang cach di truyén gin nhau va gan voi lon rimg Chau A. Céc tac gia cho
rang nhom lon rimg tht nhat duoc dugc 14y miu tai rimg nguyén sinh qubc
gia Bidoup- Nui Ba, diy 1a mot quan thé tu nhién do vay nhém lon ring nay
khong c6 su lai véi cac nhom lon rirng khac vi vy ching hoan toan riéng
bi¢t. Nhém lon rung thir hai dugce thu thép tai cac trang trai khac nhau ¢ Tay
Nguyén va chiung dugc st dung dé lai phuc vu san xuat. Tac gia cling cho
rang lon rimg ban dia Viét Nam thi khac biét vé mit di truyén so véi lon rimg
Thai Lan. Trong nghién ctru ndy do diéu kién han ché nén ching t6i chi thu
thap duoc 1 mau lon rung dugc nudi tai trang trai & Ba Vi nam 2018. Tuy
nhién khi phan tich chi xac dinh dugc mot haplotype duy nhat va dic biét 1a

haplotype nay lai tring véi haplotype pho bién ctia lon nha nuéi.

Cac haloptype duoc xac dinh & cac giéng lon ndi, ké ca nhitng giéng
dugc thu thap tai Gia Lai va Pac Lac (lon Chu-Prong, lon Soc), déu gan veé
mat di truyén v6i lon rimg Chau A. Két qua nay phu hop véi nghién ctu cua
Long va cs. (2014) ciing cho rang cic mau lon nudi ban dia khu vuc Tay
Nguyén c6 khoang cach di truyén gan véi lon rimg Chau A.

Thoi gian phéan ly trong qua trinh tién héa giita lon ring Chau A va
Chau Au da duoc wdc tinh vao khoang 500000 nim truéc Cong nguyén
(Giufra va cs., 2000) hodc 746000 nam trudc Cong nguyén (Fernandez va cs.,
2008). Vi vay ¢ ciy phan loai di truyén trén hinh 3.9 cho thiy sy tach biét
gitta lon rimg Chau A va lon rimg Chau Au. Két qua nghién ctru nay da

khong phat hién dugc kiéu haplotype ciia lon Chau Au trong cac mau lon ban
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dia Viét Nam. Trong khi d6, Clop va cs. (2004) da tim thdy sy c6 mit ca ca
hai kiéu haplotype ctia lon Chau A va Chau Au khi phan tich trén cac giéng
lon Chau Au (lon den Canarian, lon Pietrain Puc, lon Pietrain Bi va lon
Landrace). Theo két qua phan ndi dung 3.1 (nghién ctru mdi quan hé di truyén
dua trén chi thi microsatellite) chi ra rang lon Ba Xuyén c6 quan hé gan giii
v6i lon Landrace. Tuy nhién phan tich mdi quan hé di truyén dua trén trinh tu
gen Cytochrome B cho thdy khong c6 haplotype nao ctia lon Viét Nam nam
trong nhanh lon chau Au, ké ca lon Ba Xuyén. Diéu nay c6 thé gia thiét rang
lon Ba Xuyén dugc hinh thanh do qua trinh dai lai tao gifra lon me ban dia
Viét Nam voi lon chdu Au nén phan di truyén dong me (ADN ty thé) cta lon
Viét Nam van dugc bao ton trong giéng lon nay. Két qua phan tich da hinh
trinh tu gen Cytochrome B khang dinh 15 giéng lon ndi Viét Nam khong ciing

nguon goc dong me voi lon chau Au.

3.4. DA HINH DI TRUYEN GEN MX1 VA MX2 G MUOI LAM GIONG
LON NOI

3.4.1. Két qua phan ing nhin gen PCR

3.4.1.1. Gen MX1 intron 6

Sau khi chay phan ing PCR doan gen MX1 intron 6 véi trinh tu moi
theo Li va cs. (2007), da nhan duoc doan gen MX1 c6 kich thudc khoang
1133 bp, phu hop véi kich thude cong bd trén ngan hang gen (AH015318.2).
Két qua phan img PCR doan gen MX1 trén cac giong lon ndi ciia Viét Nam c6
kich thuéc cao hon so véi két qua caa Li va cs. (2007); Feng va cs. (2012)
trén lon ban dia Trung Qudc (911 bp). Hinh anh dién di két qua chay PCR

doan gen MX1 trén lgn ndi Viét Nam duoc minh hoa trén hinh 3.10.
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Hinh 3.10. Két qua PCR nhan doan gen MX1 intron 6
M: Marker 100 bp; 1-12: San phdm PCR doan gen MX1 intron 6

3.4.1.2. Gen MX1 promoter

Pa hinh gen MX1- Promoter: Pa nhan thanh c6ng doan gen MX1 promoter va
xéac dinh dugc da hinh 3 kiéu gen bang mdi dic hiéu tuong tng véi 2 alen A
(461 bp) va B (736 bp). Kiéu gen AA c6 kich thudc 461 bp, kiéu gen AB co
kich thudc 736 va 461, kiéu gen BB c6 kich thude 736 bp (hinh 3.11). Két

qua nay twong duong vai bao cao cua Li va cs. (2015).

Hinh 3.11. Két qua PCR nhan doan gen MX1 Promoter
M: Marker 100 bp; 1-11: San phdam PCR doan gen MX1 Promoter

93



3.4.1.3. Gen MX2
D3 nhan thanh cong doan gen MX2 c0 kich thudc khoang 211 bp (hinh

3.12) bang cip mdi theo Sasaki va cs. (2014). Két qua nay phu hop véi nghién
clru ctia nhom tac gia trén 3 gidng lon Duroc, Landrace va Large White.

Hinh 3.12. Két qua PCR nhan doan gen MX2
M: Marker 100 bp; 1-4: Sin pham PCR doan gen MX2

3.4.2. Pa hinh di truyén gen MX1 va MX2

3.4.2.1. Gen MX1 - intron 6
Sau khi nhan thanh cong doan gen MX1-intron 6 ¢6 kich thudc khoang

1133 bp. San pham phan tmg PCR doan gen MX1 - intron 6 dugc cat bang
enzymee gidi han SnaBI dé xac dinh da hinh kiéu gen. Két qua da thu duoc 3
kiéu gen: AA , AB va BB véi 2 alen A (1133 bp) va B (764 va 369 bp) duogc
minh hoa trén hinh 3.13 va hinh 3.14.

Hinh 3.13. Két qua cit doan gen MX1 intron 6 bang SnaBl
M: Marker 100 bp; AA, AB,BB: Kiéu gen
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1
61
121
181
241
301

M6i xubdi
TAGECAATCACCEATACEA CATCGAATACCAGGTGAGACCTCGGGCTCCATCCTGGCGGE
GGCCTTGCGGGGGCGGGGCTGCGT TACAGCAGGACT GTGAGT TCAGGACTGTGT CTGAAG
AATGGGTGCTAGGAGGTGTGAGTGGGGATT TGGAGAACACAGAGGTTGARATCGGCTCCA
CCAATGTGGACAGAGGCAAATCGAAGAAGT TGGCAATGCCTTTTATTT GTGTTTTAGGTA
GTGACTCATTTTGTGCCATATCTAAGGTGGTATGTATCAGGGGAGAGGTTTTAT GGGGGA
AGAGAGAGCATTAGAAGCAAGTATAGTGATATTTCT GAATCAGTGAAT CTCACCATATGG

Pidm cit enzyme SnaBI

36l
421
481
541
601
661
121
781
841
901
961
1021
1081

GARTAAGETATAATTATTATTGTGATTGCGGGAATATACAAGCAATTATTTCAACGTCT
TGTTTTTCGTTGTGACCATCAGAT TTGAGGTCTTAGGAGAGAGTGATATCACTTCTGTCT
GGAATCTAATATATGGCACARAGGAACCTTTCCACAGAAAAGAARATCATGGACTTGCAG
AATAGACCTGTGGTTGCCAAGGGGAAGGGGGAGGGAGTGGEGTGETTGGGGAGCTTGEGE
TTAATAGATGCAAACTATTGCCTT TGGAAT GGATGAGCAATGAGATCCTGCTGT GCAGTC
CTGGGAACTGTGTGCAGTCACTTACGATGGAGCATGATTATATGCGAARATAGAATGTGT
ACGTGCATGTGTAACTGGGTCACCATGCTGTACAGT AGAAGARRATAT TGTATCGGGGAG
ARAACTATTAAAAAATAATAATTACAARAAAGARATCTCATGGTTTTCCCTGATCCCAGAG
TTAGTTTCTCCGGCTCCGARAGTGCTGCCAGGCTTGTATTGCGAGCTCATTTCTCCGTTG
CTGCTTCTTTGGAGAGACTCCTCT GGGACT TGGAGGGTCTGAAGCCAGTACAAGGTCAGG
ACCCGTCTCAGTTCTCACGCCCTCTTTTCTTCTAACAGATCAAGTCTCTGATCAAGAAGT
ACATCTGTAAGCAGGAGACCATCAACTTGGTGGTGGTCCCCT GCAACGTGGACATTGCCA

CCACGGAGGCGCTGCGCATGGCCCAGGAGGTGGACC ECEAAGGAGACAGEACT

M&61i ngugc

Hinh 3.14. Trinh tw doan 1133 bp gen MX1 tir diém méi xudi va

madi ngwoe va diém cat ciaa enzymee SnaBl & lon ndi Viét Nam

Két qua hinh anh dién di cit enzymee ciing khang dinh 13 kich thudc

alen A va B thu dugc trén lon ndi Viét Nam 16n hon so véi két qua cua 2 tac

gia Li va cs. (2007) va Feng va cs. (2012) trén lon Trung Qudc. Két qua phan

tich da hinh doan gen MX1- intron 6 trén 15 giéng lon ndi Viét Nam duoc thé

hién ¢ bang 3.9.
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Bang 3.9. Ty Ié kiéu gen va tan sé alen gen MX1- intron 6

Ty 1 kiéu gen va tan so alen (%)

Gidng 1
AA AB BB Alen A AlenB

Ban 41,7 37,5 20,8 60,4 39,6 2,24
Ba Xuyén 96,8 3,2 0,0 98,4 1,6 0,01
Co 53,6 21,4 25,0 64,3 35,7 7,96
Chu Prong 52,6 31,6 15,8 68,4 31,6 1,38
Hung 37,1 20,0 42,9 47,1 529 12,54
Ha Lang 65,2 28,3 6,5 79,4 20,7 0,87
Huong 28,2 43,6 28,2 50,0 50,0 0,64
Ling Pu 19,2 27,7 53,2 33,0 67,0 6,59
Lung 63,6 27,3 9,1 77,3 22,7 1,65
Mong Cai 52,1 333 14,6 68,8 31,3 2,41
Meo 53,9 28,2 18,0 68,0 32,1 4,85
Muong
Khuong 29,8 21,3 48,9 40,4 59,6 14,65
Séc 84,6 10,3 51 89,7 10,3 7,65
Téap Na 34,1 36,4 29,6 52,3 47,7 3,24
Van Pa 84,9 9,1 6,1 89,4 10,6 8,94

Trung binh 53,2 25,3 21,6 65,8 34,2 5,00

Két qua phan tich da hinh doan gen MX1- intron 6 & cac 15 gidng lon

ndi cho thiy c6 su khac biét gita cac gidng. Nhiing giéng lon co ty 18 kiéu
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gen AA cao va BB (tan s alen A cao, alen B thip) la Ba Xuyén, Séc, Van Pa.
Trong d6 gidng lon Ba Xuyén co tan sb alen A rat cao (98,4%) va 96,8% sb
mau mang kiéu gen dong hop AA. Giéng lon nay c6 tan sb alen A cao gan
tuong dwong véi gidng lon Landrace (Li va cs., 2007; Ze va cs., 2012) va
cling la giéng lon no1 Viét Nam co nguén gé)c dugc lai tao véi lon chau Au.
Nguoc lai, nhitng gidng c6 tan sb alen A thap, alen B cao 1a Liing Pu, Mudng
Khuong. Mot s6 gidng c6 tan sd alen A va B & mirc trung binh nhu nhuw Mong
Cai, Ban, Meo, Tap Na. Trung binh tong dan ty 18 kiéu gen AA 1a 53,2%, AB
14 25,3%, BB 1a 21,5%. Tan s6 alen A va B trung binh 1an luot 13 65,8% va
34,2%. So sanh véi két qua cta Li va cs. (2007), tan sb alen A 1a 100% & lon
Landrace (khong c6 alen B) trong khi d6 giéng lon Meishan tan s alen A chi
1a 55,5% va alen B 13 44,5% (bang 3.10). Theo tac gia nay nhiing c4 thé mang
gen BB c6 s6 té bao bach cau cao hon nhém mang gen AB va AA, c6 nghia
rang véi nhiing c4 thé mang kiéu gen BB s& c6 kha nang mién dich tot nhat.
Két qua cua Ze va cs. (2012) & lon Landrace chi ¢ alen A (tan s6 100%) va
tan s6 alen B ciling c6 su bién dong rat 16n trong cac giébng lon ban dia cia
Trung Quéc twong tu nhu két qua thu duoc trong nghién ctru nay. Két qua
kiém dinh tinh cin bang theo dinh luat Hardy-Weinberg cua tan sb alen gen
MX1 — intron 6 & cac giéng lon cho thay: cac giéng lon Ban, Ba Xuyén, Chu
Prong, Ha Lang, Huong, Lirng, M6ng Cai va Tap N& can bang theo dinh luat
Hardy-Weinberg (x> < %%(1;0,05) = 3,81). Cac giong con lai nhu lon Co,
Hung, Liing Pi, Meo, Muong Khuong, Séc va Van Pa khong can bang theo
dinh luat Hardy-Weinberg. Nguyén nhan c6 thé do ¢ cac gidng nay chiu &p

luc chon loc theo nhimg xu hudng riéng hoic giao phdi can huyét.
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Bang 3.10. Ty 1é kiéu gen va tan s6 alen gen MX1-intron 6 trén mot s6

giong len ngoai

Ty 1¢ kiéu gen va tan so alen (%)

Giong
AA AB BB Alen A Alen B
Ze va cs. (2012)
Bama mini 63,64 27,27 9,09 77,27 22,73
Huanjiang 70,37 18,52 11,11 79,63 20,37
Langtang 73,91 26,09 0 86,96 13,04
Ningxiang 11,54 53,85 34,61 38,46 61,54
Daheping 25 62,5 12,5 56,25 43,75
Pushi 66,67 22,22 11,11 77,78 22,22
Xiangtan 47,62 38,10 14,28 66,67 33,33
Xiangxi 66,67 33,33 0 83,33 16,67
Landrace 100 0 0 100 0
Li va cs. (2007)
Large White 100 100 0 100 0
Landrace 100 100 0 100 0
Meishan 37 37 26 55,5 44,5

3.4.2.2. Gen MX1- promoter

Pa nhan thanh cong doan gen MX1- promoter va xac dinh dugc da hinh

3 kiéu gen tuong Gmg voi 2 alen A (461 bp) va B (736 bp) bang phuong phap

PCR v6i cap mdi dic hiéu theo Li va cs. (2015). Kiéu gen AA c6 kich thudc
461 bp, kiéu gen AB co kich thudc 736 va 461, kiéu gen BB c6 kich thudc
736 bp. Su khac nhau vé kich thudc giita alen A va B 1a do xuat hién da hinh

doan trinh tu 13p ngan chén vao ving promoter gen MX1 (trinh tu SINE) c6

kich thudc 275 bp tai vi tri - 547 ciia gen MX1. Két qua vé da hinh gen MX1 —

promoter giita cac giéng lon ndi Viét Nam duoc minh hoa qua bang 3.11.
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Bang 3.11. Ty 1é kiéu gen va tan s6 alen gen MX1-promoter cia 15 giéng

lon noi

Ty 1é kiéu gen va tan so alen (%)

Giong Kiéugen Kiéugen Kiéu 12
AA AB genBB AlenA AlenB
Ban 0,0 4,7 95,3 2,3 97,7 0,024
Ba Xuyén 81,0 14,2 4,8 88,1 11,9 4,272
Co 0,0 0,0 100,0 0,0 100,0 N
Chu Prong 0,0 111 88,9 5,6 944 0,125
Hung 0,0 0,0 100,0 0,0 100,0 N
Ha Lang 8,9 17,8 73,3 17,8 82,2 6,911
Huong 0,0 0,0 100,0 0,0 100,0 N
Liing Pu 0,0 0,0 100,0 0,0 100,0 N
Lung 4,8 52,3 42,9 31,0 69,0 2,135
Mong Cai 0,0 5,3 94,7 2,6 97,4 0,028
Meo 0,0 16,7 83,3 8,3 91,7 0,397
Muong
Khuong 0,0 0,0 100,0 0,0 100,0 N
Séc 0,0 13,0 87,0 6,5 93,5 0,224
Tap Na 2,5 10,0 87,5 7,5 92,5 3,12
Véan Pa 0,0 27,3 72,7 13,6 86,4 1,097
Trung binh 6,5 11,5 82,0 12,2 87,8

N: Khong xdc dinh

Két qua phan tich da hinh doan gen MX1-promoter trén 15 giéng lon
ndi Viét Nam cho thay tan s6 alen A va B giita cac giéng co su khac nhau kha
16n. Ty 1é alen B trung binh toan dan rat cao (87,8%) va alen A thap (12,2%).
Tuy nhién giéng lon Ba Xuyén (c6 ngudn gdc lai tao tir lon Chau Au véi lon
ndi) lai c6 tan sb alen A cao nhat (88,1%) voi phan 16n cac ca thé mang kiéu
gen AA (81,0%), con ty 1& nho mang kiéu gen AB va BB (14,2% va 4,8%).
Cac giéng lon nodi con lai déu c6 ty 1¢ alen A thép, alen B rét cao (trén 90 %

trtr lon Lung, Van Pa va Ha Lang). Ty 18 kiéu gen dong hop BB trong toan
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dan kha cao, va néu loai trir gidng Ba Xuyén thi c6 thé néi kiéu gen BB 1a dic
trung cho lon ban ndi Viét Nam. Kiém dinh tinh cin bing theo dinh luét
Hardy-Weinberg cua tan sb alen gen MX1-promoter & cac gidng lon cho thay:
cac giong lon Ban, Chu Prong, Ling, Méng Céi, Meo, Soc, Tap Na va Van
Pa can bing theo dinh luat Hardy-Weinberg (3> < ¥%(1;0,05) = 3,81). Hai
gidng lon Ba Xuyén va Ha Lang khéng cin bang theo dinh luat Hardy-
Weinberg. Theo Li va cs. (2015), alen B dugc coi 1a alen dic trung cho gidng
lon ban dia Trung Qudc va c6 tan s rat cao (0,88 — 0,92). Trong khi d6 alen
A 1a alen dic trung cho lon chau Au véi tan sb cao (trén 0,90). Két qua
nghién ctru ciia nhdm tac gia thdy rang alen B (chira ving trinh ty xen SINE)-
c6 lién quan dén kha niang khang vi rat tai xanh va dé ctr doan gen nay 1a mot
marker tiém nang quan trong lién quan dén khang vi rat PRRS. Pena va cs.
(2019) nghién ctru mbi tuong quan giita da hinh kiéu gen ctia gen MX1 (lién
quan dén dot bién chén doan 275 bp ¢ ving promoter) voi ty 18 sy thai do
mic bénh tai xanh. Két qua nghién ciru cho thy nhiing c4 thé mang gen AA
va AB c6 ty 18 say thai do mac bénh tai xanh cao gip 8,6 - 9,3 lan so vdi

nhiing c4 thé mang kiéu gen BB.

Két qua thu dugc trong nghién ctru nay cho thdy nhiing cé thé di ting
nudi chung véi lon ngoai bi bénh tai xanh nhung van khong bi lay nhiém
cling c¢6 kiéu gen BB. Tuy nhién dé co thé khang dinh méi lién quan giita kiéu
gen BB t6i kha ning khéng bénh tai xanh cua lon ndi hay khéng thi van can

phai c6 nghién ctru sau hon.

3.4.2.3. Gen MX2

Poan gen MX2 dugc khuyéch dai bang phan img PCR véi cip moi theo
Sasaki va cs. (2014), c¢6 kich thudc 214 bp. Sau khi cat bang enzymee gidi
han Xhol thi s& thu duoc 3 kiéu gen 1a AA (214 bp), AB (214, 191 va 23 bp)
va BB (191 va 23 bp). Néu ca thé nao mang alen B s& c6 trinh ty 13 GGG ma
hoa axit amin Gly tai vi tri 514 (bi cat boi Xhol). Nguogc lai ca thé mang alen
A s€ ¢6 trinh ty la AGG ma hoda axit amin Arg tai vi tri 514-hinh 3.15 (khdng
bi cit boi Xhol).
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Hinh 3.15. Vi tri cia axit amin 514 (A4 la Gly va A6 la Arg) trong
protein MX2 (theo Sasaki va cs., 2014)

Tuy nhién két qua cat enzymee chi thu duoc 100% kiéu gen AA trén
toan bo 15 giéng lon ndi (minh hoa trén hinh 3.16). Nhu vay doan gen MX2 &
lon ndi Viét Nam khong da hinh va khong chaa diém cat ctia enzymee Xhol.
Trinh tu nucleotide tai vi tri nhan biét ctia enzymee gidi han Xhol trong doan
gen MX2 & lon no1 Viét Nam 1a A (diém ma hoa Arg tai vi tri 514).

.
Hinh 3.16. Két qua cat doan gen MX2 bing enzymee Xhol
(M: Marker 100 bp; AA: Kiéu gen)
Theo két qua cua Sasaki va cs., 2014 thi alen A c¢6 lién quan dén kha
nang khang vi rat viém nhi¢t miéng VSV va vai tro cua alen da hinh axit amin

514 trong gen MX2 cta lon téi kha nang khang vi rt giong twong tu nhu da
hinh axit amin 631 trong gen Mx cua ga.
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KET LUAN VA PE NGHI
KET LUAN

1. Pa dang di truyén, ciu tric di truyén cia 15 giéng lon dwa trén cac chi thi
microsatellite

Muoi 1am giéng lon ndi Viét Nam duoc nghién ctru déu thé hién tinh
da dang di truyén cao. Trong d6 gidng lon Ban, lon Meo va lon Tap Na co da
dang di truyén cao sau d6 dén lon Ba Xuyén, Hung, Ha Lang, Muong
Khuong, Méng Cai, Limg, Liing P, Soc va Van Pa; nhiing giéng c6 da dang
di truyén thap hon 1a lon Huong, lon C6 va lon Chu Prong.

Khoang cach di truyén gitta 15 giéng lon nodi véi lon rimg va lon ngoai
phan 16n ¢ su twong dong theo phan bo dia 1y. Mbi quan hé di truyén gitra 15
gidng lon ndi véi 2 gibng lon rimg va lon Landrace trén cay phat sinh ching

loai phan bd trong 3 nhanh 16n.

Céu trac di truyén ctia 15 gidng lon ndi véi lon rimg va lon ngoai phan
thanh 12 cum. Trong d6 cac gidng lon co cau trac thuan nhu: Ba Xuyén,
Landdrace, Huong, Méng Cai, Chu Prong va Soc. Mot ) giéng lon ¢6 cau
trac tuong ddi thuan nhu: Ban, Co, Hung, Lung, Ling Pu, M¢o, Muong
Khuong, Van Pa va rimg Thai Lan. Mot s gidng c6 ciu truc pha tap nhu Ha

Lang, Tap Na va lon rung Viét Nam

2. Pa dang di truyén gen Cytochrome b ty thé

Pi xac dinh duoc 28 haplotype gen Cytochrome b trén tong s6 285 miu
lon cua 15 gidng lon ndi va 1 mau lon rimg Viét Nam. Mirc d6 da dang cac
haplotype gen cytochrome b ¢ 15 gidng lon ndi thap, tuy nhién mac sai khac
di truyén giita cac haplotype lai twong ddi cao va dugc phan thanh 3 nhom.
Két qua nghién ctru 1a bang chimg phén tir vé mdi quan hé phat sinh ching
loai gifta lon nodi Viét Nam véi lon nudi va lon rimg chau A, chau Au chimg

minh lon ndi Viét Nam c6 cling ngudn gbce tir lon rimg chau A.
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3. Pa hinh di truyén gen MX1 va MX2

Gen MX1 — intron 6 c6 da hinh cao ¢ 15 gidng lon ndi, trong d6 tan sd
alen A (65,8%) chiém uu thé hon so voi alen B (34,2%). Nhimg gidng lon c6
alen B thap 1a Ba Xuyén, Soc, Van Pa. Nhitng giong c6 tan sd alen B cao 1a

Liing Pu, Muong Khuong, Hung, Huong, Tap Na va Ban.

Tan sb alen gen MX1 —promoter ctia 15 gidng lon ndi cé su khac nhau
giita cac giéng. Tan sb alen A trung binh toan dan thap (12,2 %) va alen B ¢6
tan sb rat cao (87,8 %). Nhiing gidng c6 tan sb alen B cao 13 lon Ban, C6, Chu
Prong, Hung, Huong, Liing Pu, Mong Cai, Meo, Muong Khuong, Soc, Tap
N&. Tan s alen B thap nhat & lon Ba Xuyén.

Gen MX2 khong co6 su da hinh ¢ 15 giéng lon no1 Viét Nam, toan bd

cac giong lon nghién ctru déu chi xuét hién kiéu gen AA véi tin s alen A 13
100%.

DE NGHI
Tir két qua nghién ciru trén chiing t6i dua ra mot s6 dé nghi sau:

1. Mot s gidng lon ¢o hé s can huyét cao (Hung, Ha Lang, Mong Cai
va SOc) can co chinh sach quan 1y gidng chit ché nham tranh cac tac hai do
giao phdi can huyét .

2. Mot sb gibng lon c6 cdu trac di truyén pha tap nhu lon Hung, Ha
Lang, Tap N4 can dugc chon loc va nhan thuan.

3. Can co cac nghién ctru tién hanh giai va phan tich trinh tu toan bo hé
gen dé khai thac nhitng dic diém di truyén dic trung cua cac gidng lon ndi
Viét Nam

4. Can c6 mét chuong trinh nghién ctu sau hon nham tim kiém, danh
gia, chon tao gidng lon ndi c6 kha ning khang bénh dua trén céc chi thi phan

tu.

103



TAI LIEU THAM KHAO

TAI LIEU TIENG VIET

Nguyén Vin Ba, Pham Dodn Lan, Db Ngoc Duy, Nguyén Trong Binh, Lé Thi
Thuy, Nhit Van Thy, Hoang Thanh Hai, Vii Chi Cuong va Jean Charles
Maillard. 2008. St dung k¥ thuat Microsatellite danh gid da dang di
truyén quan thé lon & Ha Giang. Tap chi Khoa Hoc Cong nghé Chian
nudi. SO ddc biét: 151-159.

L& Ngoc Chau. 2012. Phan tich tinh da hinh cta trinh tu 16S RNA,
Cytochrome b ty thé va mdi quan hé phat sinh loai cua lon rimg Viét

Nam. Luén van Thac sy.

Ngé Thi Kim Cuc va Nguyén Vin Ba. 2019. Panh gia da dang di truyén cua
quﬁn thé ga Lac Son béng chi thi microsatellite. Tap chi Khoa hoc
Nong nghiép Viét Nam. S6 17(2): 117-125.

Ta Thi Bich Duyén, Ding Hoang Bién, Nguyén Vin Trung, Ngd Thi Kim
Cutc, Pham Vin Son, Nguyén Hitu Cudng, Nguyén Trong Ngit. 2013.
Mot sb gidng lon ban dia Viét Nam. Chuyén khao bao t6n va khai thac
nguén gen vat nudi Viét Nam. Nxb Khoa hoc tu nhién va cong nghé:
52-93.

Nguyén Vin Puc, Ta Thi Bich Duyén, Giang Hong Tuyén va Nguyén Vin
Ha. 2004. Két qua chon loc 2 nhém MC MC3000 vé kha nang sinh san
t6t va MC15 ¢6 kha nang TT va TLN cao. Hoi nghi khoa hoc B NN
&PTNT (2004) Chan Nubi Gia suc. Nxb Nong Nghiép: 124-127.

Nguyén Vin Puc. 2012. Giéng lon ndi Viét Nam. Tap chi KHKT Chan nubi.
S6 11: 19-30.

104



Pham Puc Hong va Pham Hai Ninh. 2013. Bao ton va phat trién ngudn gen
lon Ha Lang. Chuyén khao bao ton va khai thac ngudn gen vat nudi

Vi¢t Nam. Nxb Khoa hoc tu nhién va cong nghé: 106-113.

Truong Tan Khanh. 2013. Bao tén va khai thac ngudn gen lon Séc Tay
Nguyén. Chuyén khao bao ton va khai thac ngudén gen vat nudi Viét

Nam. Nxb Khoa hoc tu nhién va cong nghé: 134-138.

Pd V& Anh Khoa va Klaus Wimmer. 2011. Nghién ctu dic diém, su khac
biét di truyén phan tir bo thé pC8B va tiém nang cai tién sic khang
bénh & heo. Tap chi Cong nghé Sinh hoc. S6 9 (1): 55-60.

Lé Viét Ly, Hoang Kim Giao, Mai Van Sanh, V6 Vian Sy va Lé Minh Sat.
1999. Chuyén khao bao ton ngudn gen vat nudi ¢ Viét Nam. Nha xuat

ban Nong nghiép. Tap 1: Phan gia stc.

Nguyén Thi Phuong Mai, Lé Ngoc Chau, Nguyén Khic Duy, Lé Thanh Long
va Hoang Nghia Son. 2012. Phan tich mot s dic diém da hinh va moi
quan h¢ phat sinh loai cua lon rung Viét Nam khu vuc Tay Nguyén dua
trén trinh ty gen Cytochrome ty thé. Tap chi sinh hoc. S6 34 (3se): 285-
291.

Nguyén Vin Mio. 2013. X4c dinh mot s6 dic diém ngoai hinh, kha nang san
xuat ctia lon Hung — Ha Giang. Luén vin thac sy khoa hoc Néng

nghiép, truong dai hoc Nong Lam Thai Nguyén.

Trinh Quang Phong. 2012. Nghién ciru phat trién giong lon den Liing Pu dia
phuong tai huyén Vi Xuyén, Ha Giang. Béo céo tong két dé tai ADB.

Hoang Thi Phi Phugong, Pham S§ Ti€p, Pham Duy Pham, Nguyén Van Trung,
Pham Hai Ninh, Phung Thing Long, Ngé Mau Diing va Nguyén Khic
Thanh. 2020. Béo céo tong hop Két qua Khoa hoc cong nghé nhiém vu

105



Quy gen cap Quodc gia “Nghién clru nang cao nang suat va su dung co

hiéu qua ngué)n gen lon Co va lon Me¢o”, Ha No1, 2020.

Hoang Nghia Son, Nguyén Thi Phuwong Mai, Ha Thanh Tung, L& Thi Chau,
Nguyén Hiru Duan, Nguyén Khic Duy, Poan Chinh Chung, P Minh
Si va Lé Thanh Long. 2013. Panh gia méi quan hé di truyén cta heo
rimg Viét Nam duya trén ving Dloop ty thé. Tap chi sinh hoc. S6 35
(3se): 200-206.

V& Vin Su. 2009. Bao cdo két qua bao ton ngudn gen vat nudi Viét Nam. Bo
NN& PTNT- B6 KH&CN. Vién Chan Nudi 2009.

Ding Pinh Trung, Nguyén Vin Trung, Nguyén Vin Puc va Nguyén Thi
Vién. 2007. Hién trang chian nudi lon tai mot s6 tinh phia bac Viét

Nam. Tap chi KHCN Chan nudi. Sé 6: 1-6.

Bui Anh Tuén, Nguyén Puc Hiéu, Nghiém Ngoc Minh, V& Thi Bich Thay.
2018. Phan tich da dang di truyén hé gen ty thé va nguon goc tién hoa
cua sau giéng lon ban dia Viét Nam. Tap chi Khoa hoc va Cong nghé
Viét Nam. S6 60 (7): 53-59.

Nguyén Thi Tudng Vi. 2014. Mot sb chi tiéu sinh 1y sinh san cua giong lon

Co dia phuong mién nai tinh Thira Thién Hué. Tap Chi Khoa Hoc, Pai
Hoc Su Pham TPHCM, s6 58: 74 — 79.

TAI LIEU TIENG ANH

Alves, E., Ovilo, C., Rodriguez, M. C., Silio, L. 2003. Mitochondrial DNA
sequence variation and phylogenetic relationships among Iberian pigs
and other domestic and wild pig populations. Anim Genet . 34 (5): 319-
324,

Andrew, H. Paterson. 1996. Genome Mapping in Plants.

106



Barker, J., S., F. 1994. A global protocol for determining genetic distances
among domestic livestock breeds. Proceedings of the 5th World
Congress on Genetics Applied to Livestock Production, Guelph and
Ontario, Canada. 21: 501-508.

Belkhir, K., Borsa, P., Chikhi, L., Raufaste, N. and Bonhomme, F. 1996.
GENETIX 4.05, logiciel sous Windows TM pour la genetique des
populations. Laboratoire genome, populations, interactions, CNRS
UMR. 5000. This article is available from: http://kimura.univ-
montp2.fr/genetix/.

Berthouly, C., Thevenon, S., Van, T. N., Nguyen, B. T., Pham, L. D., Chi, C.
V., Maillard, J. C. 2012. Uncontrolled admixture and loss of genetic
diversity in a local Vietnamese pig breed. Ecol. Evol. 2: 962-975.

Bosse, M. 2018. A genomics Perspective on pig domestication, Animal
domestication. Fabrice Teletchea, Intech Open: 21-34

Botstein, D., White, R. L., Skolnick, M. and Davis, R. W. 1980. Construction
of a genetic linkage map in man using restriction fragment length
polymorphisms. Am. J. Hum. Genet. 32: 314-331.

Chang, W. H., Chu, H. P, Jiang, Y. N., Li, S. H., Wang, Y., Chen, C. H.,
Chen, K. J,, Lin, C. Y. and Ju, Y. T. 2009. Genetic cariation and
phylogenetics of Lanyu and exotic pig breeds in Taiwan analyzed by
nineteen microsattlite makers. J. Anim. Sci. 87: 1-8.

Clop, A., Amills, M., Noguera, J. L., Fernandez, A., Capote, J. 2004.
Estimating the frequency of Asian cytochrome b haplotypes in standard
European and local Spanish pig breeds. Genet. Sel. Evol. 36: 97-104.

Cuong, N. V., Thu, N. T., Thoa, T. T., Hoan, T. X,, Thuy, N. T., Thuy, N. T.
D. 2012. Polymorphisms of candidate genes associated with meat

107


http://kimura.univ-montp2.fr/genetix/
http://kimura.univ-montp2.fr/genetix/

quality and disease resistance in indigenous and exotic pig breeds of
Vietnam. S. Afr. J. Anim. Sci. 42 (3): 221-231

Fang, M. and Andersson, L. 2006. Mitochondrial diversity in European and
Chinese pigs is consistent with population expansions that occurred
prior to dosmetication. Pros. R. Soc. B. 273: 1803-1810.

FAO. 2009. The State of Food and Agriculture — Livestock in the Balance.
Rome. Available online at:
http://www.fao.org/docrep/012/i0680e/i0680e.pdf.

FAOQ. 2011. Molecular genetic characterization of animal genetic resources.
Rome. Available online at:
http://www.fao.org/docrep/014/i2413e/i2413e00.pdf.

Feng, Z. M., Zhou, X., Shao, H., Kong, X. F., Yin, Y. L. and Huang. R. 2012.
Genotyping of five Chinese local pig breeds focused on meat quality by
using PCR-RFLP based on halothane and MX1. J. Food Agric.
Environ. 10(3&4): 840-845.

Fernandez, A. I., Alves, E., Fernandez, A., Pedro, E., Lopez, M. A., Ovilo, C.,
Rodriguez, M. C. and Silio, L. 2008. Mitochondrial genome
polymorphisms associated with longissimus muscle composition in
Iberian pig. J. Anim. Sci. 86: 1283-1290.

Giuffra, E., Kijas, J. M. H., Amarger, V., Carlborg, O., Jeon, J. T. and
Andersson, L. 2000. The origin of the domestic pig: Independent
domestication and subsequent introgression. Genetics. 154: 1785-
1791.

Goldstein, D. B., Linares, A. R., Cavalli-Sforza, L. L., Feldman, M. W. 1995.
An evaluation of genetic distances for use with microsatellite loci.
Genetics.139: 463-471.

108



Goudet, J. 2002. FSTAT version 2.9.3.2, a program to estimate and test gene
diversities and fixation indices. Retrieved from
http://wwwz2.unil.ch/popgen/softwares/fstat.html.

Groenen, M. A., Archibald, A. L., Uenishi, H., Tuggle, C. K., Takeuchi, Y.,
Rothschild, M. F., Rogel-Gaillard, C., Park, C., Milan, D. & Megens,
H. J. 2012. Analyses of pig genomes provide insight into porcine
emography and evolution. Nature. 491: 393-398.

Groeneveld, L., Lenstra, J., Eding, H., Toro, M., Scherf, B., Pilling, D.,
Negrini, R., Finlay, E., Jianlin, H. & Groeneveld, E. J. A. G. 2010.
Genetic diversity in farm animals—a review. 41: 6-31.

Gupta, S. K., Kumar, A., Hussain, S. A., Vipin, Singh, L. 2013. Cytochrome
b based genetic differentiation of Indian wild pig (Sus scrofa cristatus)
and domestic pig (Sus scrofa domestica) and its use in wildlife
forensics. Sci. Justice. 53(2): 220-222.

Hongo, H., Naotaka, I., Takuma, W., Nobuo, S., Tomoko, A., Dang, V. B,
Nguyen, T. T., & Nguyen, H. N. 2002. Variation in mitochondrial
DNA of Vietnamese pigs: relationships with Asian domestic pigs and
Ryukyu wild boars. Zoological Science. 19: 1329-1335.

Ibeagha Awemu, E. M., Peters, S. O., Bemji, M. N., Adeleke, M. A. & Do, D.
N. 2019. Leveraging available resources and stakeholder involvement
for improved productivity of African livestock in the era of genomic
breeding. Frontier in Genetics 10.

Ishihara, S., Arakawa, A., Taniguchi, M., Luu, Q., Pham, D., Nguyen, B.,
Mikawa, S. and Kikuchi, K. 2018. Genetic relationships among
Vietnamese local pigs investigated using genome - wide SNP markers.
Anim. Genet. 49: 86-809.

109


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=23601732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23601732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=23601732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vipin%5BAuthor%5D&cauthor=true&cauthor_uid=23601732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23601732
http://www.ncbi.nlm.nih.gov/pubmed/23601732

Jnyanashree, S., Roy, T. C., Naskar,S., Dasand, B. and Ferdoci, A. M. 2015.
Molecular characterization of Cytochrome b gene in indigenous pig.
Indian J. Anim. Res. 49 (2): 196-198.

Jombart, T. 2008. Adegenet: a R package for the multivariate analysis of
genetic markers. Bioinformatics. 24: 1403-1405.

Kijas, J. M. H. and Andersson, L. 2001. A phylogenetic study of the origin of
the domestic pig estimated from the near-complete mtDNA genome. J
Mol. Evol. 52(3): 302-308.

Kim, K. I, Lee, J. H., Li, K., Zhang, Y. P., Lee, S. S., Gongora, J. and Moran,
C. 2002. Phylogenetic relationships of Asian and European pig breeds
determined by mitochondrial DNA D-loop sequence polymorphism.
Anim. Genet. 33 (1): 19-25

Kim, T., Kim, K., Choi, B., Yoon, D., Jang, G., Lee, K., Chung, H., Lee, H.,
Park, H. and Lee, J. 2005. Genetic structure of pig breeds from Korea
and China using microsatellite loci analysis. J. Anim. Sci. 83(10):
2255-2263.

Kramarenko, S. S., Lugovoy, S. l., Kharzinova, V. R., Lykhach, V. Y.,
Kramarenko, A. S. and Lykhach, A. V. 2018. Genetic diversity of
Ukrainian local pig breeds based on microsatellite markers . Regul.
Mech. Biosyst. 9(2): 177-182.

Larson, G., Albarella, U., Dobney, K., Conwy, P. R., Schibler, J., Tresset,
A. Vigne, J. D., Edwards, C. J., Schlumbaum, A., Dinu, A,
Balacsescu, A., Dolman, G., Tagliacozzo, A., Manaseryan, N.,
Miracle, P., Bakker, L. V. W., Masseti, M., Bradley, D. G. and Cooper,
A. 2007. Ancient DNA, pig domestication, and the spread of the

110


https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+YP&cauthor_id=11849133
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+SS&cauthor_id=11849133
https://pubmed.ncbi.nlm.nih.gov/?term=Gongora+J&cauthor_id=11849133
https://pubmed.ncbi.nlm.nih.gov/?term=Moran+C&cauthor_id=11849133
https://pubmed.ncbi.nlm.nih.gov/?term=Rowley-Conwy+P&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Schibler+J&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Tresset+A&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Vigne+JD&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Edwards+CJ&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Schlumbaum+A&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Dinu+A&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Bala%C3%A7sescu+A&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Dolman+G&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Tagliacozzo+A&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Manaseryan+N&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Miracle+P&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Wijngaarden-Bakker+L&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Masseti+M&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Bradley+DG&cauthor_id=17855556
https://pubmed.ncbi.nlm.nih.gov/?term=Cooper+A&cauthor_id=17855556

Neolithic into Europe. Proceedings of the National Academy of
Sciences. 104 (39): 15276-15281.

Larson, G., Dobney, K., Albarella, U., Fang, M., Smith, E. M., Robins, J.,
Lowden, S., Finlayson, H., Brand, T., Willerslev, E., Conwy, P. R.,
Andersson, L. and Cooper, A. 2005. Worldwide phylogeography of
wild boar reveals multiple centers of pig domestication. Science. 307
(5715):1618-1621.

Laval, G., lannuccelli, N., Legault, C., Milan, D., Martien, A. M. G., Giuffra,
E., Andersson, L., Nissen, P. H., Claus, B. J.,, Beeckmann, P.,
Geldermann, H., Foulley, J.L., Chevalet, C. and Ollivier, L. 2000.
Genetic diversity of eleven European pig breeds. Genet. Sel. 32: 187-
203.

Lemke, U, Huyen, L.T.T., Roessler, R., Thuy, L.T & Zarate, A.V. 2005.
Impact Of the Use of Exotic Compared to Local Pig Breeds on Socio-
economic Development and Biodiversity in Vietnam. Tropentag 2005
Stuttgart-Hohenheim, October 11-13, 2005
(http://www.tropentag.de/2005/abstracts/full/251.pdf).

Lemus, F. C., Ulloa, A. R, Ramos, K. M., Estrada, F. J. and Alonso, R. A.
2001. Genetic analysis os Mexican hairless pig population. J. Anim.
Sci. 79: 3021-3026.

Li, K. Y., Li, K. T., Cheng, C. C., Chen, C. H.,, Hung, C. Y. and Ju, Y. T.
2015. A genetic analysis of Taoyuan pig and its phylogenetic
relationship to Eurasian pig breeds. Asian Australas. J. Anim. Sci. 28
(4): 457-466.

Li, K., Fan, B., Zhao, S., Peng, Z., Li, K., Chen, Y. and Moran, C. 2000.
Analysis of divesity and genetic relationships between four Chinese

111



indigenous pig breeds and one Australian commercial pig breed. Anim.
Genet. 31 (5): 322-325.

Li, S. J., Yang, S. H., Zhao, S. H., Fan, B., Yu, M., Wang, H. S., Li, M. H.,
Liu, B., Xiong, T. A. and Li, K. 2004. Genetic diversity analyses of 10
indigenous Chinese pig populations based on 20 microsatellites. J.
Anim. Sci. 82: 368-374.

Li, X. L., He, W. L., Deng, C. Y. and Xiong, Y. Z. 2007. Associations of
Polymorphisms in the MX1 Gene with Immunity Traits in Large
WhitexMeishan F2 Offspring. Asian Australas. J. Anim. Sci. 20 (11):
1651-1654.

Li, Y., Liang, S., Liu, H., Sun, Y., Kang, L. and Jiang, Y. 2015. Identification
of a short interspersed repetitive element insertion polymorphism in the
porcine  MX1 promoter associated with resistance to porcine
reproductive and respiratory syndrome virus infection. 2015. Anim.
Genet. 46: 437-440.

Litt, M. and Luty, J. A. 1989. A hypervariable microsatellite revealea by
invitro amplification of a dinucleotide repeat within the cardiac muscle
actin gene. American J. Human Gennetics. 44: 397-401.

Long, L. T., Mai, N. T. P., Chung, D. C,, Si, D. M., Chi, H. N. Q and Son, H.
N. 2014. The genetic relationship of Vietnamese pigs in Central
Highlands assesed by Cytochrome B. O. J. Gen. 4: 362-369.

Lunney, J. K., Steibei, J. P., Reecy, J. M., Fritz, E., Rothschmild, M. F.,
Kerrigan, M., Tribble, B. and Rowland, R. R. R. 2011. Probing genetic
control of swine responses to PRRSV infection: current progress of the
PRRS host genetics consortium. Symposium on Animal Genomics for
Animal Health, Paris. BMC Proceedings 5 (Suppl 4):S30

112



Martinez, A. M., Delgado, J. V., Rodero, A. and Vega, P. J. L. 2000. Genetic
structure of the Iberian pig breed using microsatellites. Anim. Genet. 31
(5): 295-301.

Montenegro, M., Llambi, S., Castro, G., Barlocco, N., Vadell, A., Landi, V.,
Delgado, J. V. and Martinez, A. 2015. Genetic characterization of
Uruguayan Pampa Rocha pigs with microsatellite markers. Genet. Mol.
Biol. 38(1): 48-54.

Morozumi, T., Naito, T., Lan, P. D., Nakajima, E., Mitsuhashi, T., Mikawa,
S., Hayashi, T., Awata, T., Uenishi, H., Nagata, K., Watanabe, T. and
Hamasima, N. 2009. Molecular cloning and characterization of porcine
MX2 gene. Mol. Immunol. 46: 858-865

Murakami, K., Yoshikawa, S., Konishi, S., Ueno, Y., Watanabe, S. and
Mizoguchi, Y. 2014. Evaluation of genetic introgression from
domesticated pigs into the Ryukyu wild boar population on Iriomote
Island in Japan. Anim. Genet. 45: 517-523.

Nei, M. 1972. Genetic distance between populations. Am. Nat. 106: 283-292.

Pado, P. E., Cavadia, T. and Melendez, 1. 2014. Microsatellites
characterization of the Mocordoba (Colombia) domestic pig. Arch.
Zootec. 63 (241): 215-218.

Pena, R. N., Fernandez, C., Blasco, F, M., Fraile, L. J. and Estany, J. 2019.
Genetic Markers Associated with Field PRRSV-Induced Abortion
Rates. Viruse. D0i:10.3390/v11080706.

Pham, D. L., Do, D. N., Nam, L., Ba, N.V, Minh, L., Hoan, T., Cuong, V. and
Kadarmideen, H. 2014. Molecular genetic diversity and genetic
structure of Vietnamese indigenous pig populations. J. Anim. Breed.
Genet. 131: 379-386.

113



Ramayo, Y., Shemereteva, |I. N. and Perez, E. M. 2010. Mitochondrial DNA
diversity in wild boar from the Primorsky Krai Region (East Russia).
Anim. Genet. 42(1): 96-99.

Raymond, M. & Rousset, F. 1995. GENEPOP (version 1.2): population
genetics software for exact tests and ecumenicism. J. Heredity. 86: 248-
259.

Reed, C. A. 1969. The pattern of animal domestication in the prehistoric Near
East. In: (ed.) Ucko PJ, Dimbleby GW. The Domestication and
Exploitation of Plants and Animals. London. UK. Duckworth: 361-380.

Rege, J. E. O. & Gibson, J. P. 2003. Animal genetic resources and economic
development: issues in relation to economic valuation. Ecological
Economics. 45: 319-330.

Sasaki, K., Tungtrakoolsub, P., Morozumi, T., Uenishi, H., Kawahara, M.,
Watanabe, T. 2014. A single nucleotide polymorphism of porcine MX2
gene provides antiviral activity against vesicular stomatitis virus.
Immunogenetics. 66 (1): 25-32.

Scherf, B. D. (Ed.). 2000. World Watch List for Domestic Animal Diversity.
3rd ed., FAO, Rome, Italy.

Sollero, B. P., Paiva, S. R., Faria, D. A., Guimaraes, S. E. F., Castro, S.T.R.,
Egito, A.A., Albuquerque, M.S.M., Piovezan, U., Bertani, G. R. and
Mariante, S. 2008. Genetic diversity of Brazilian pig breeds evidenced
by microsatellite markers. Liv. Sci. D0i:10.1016/j.livsci.2008.09.025.

Stolpovskiy, Y. A. and Zakharov, G. I. A. 2017. The problem of conservation
of gene pools of domesticated animals. J. Genet. Breed. 21(4): 477-486.

114


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramayo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20477807
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shemeret%27eva%20IN%5BAuthor%5D&cauthor=true&cauthor_uid=20477807
http://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A9rez-Enciso%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20477807
http://www.ncbi.nlm.nih.gov/pubmed/20477807

Swart, H., Kotze, A., Olivier, P. A. S. and Grobler, J. P. 2010. Microsatellites
based characterization of Southern African domestic pigs (Sus scrofa
domestica). South African Journal of Animal Science. 40 (2): 121-132.

Tamura, K., and Nei, M. 1993. Estimation of the number of nucleotide
substitutions in the control region of mitochondrial DNA in humans
and chimpanzees. Mol. Biol. Evol. 10 (3): 512-526

Tan, Y., Kai, Z. S., Wang, J., Du, C. L., Zhao, C. P., Zhang, X., Zhu, L., and
Shang, Y. S. 2018. The complete mitochondrial genome of Kele pig
(Sus scrofa) using next-generation deep sequencing. Conservation
Genetics Resources. 10: 195-199.

Team, R. C. 2013. R: A language and environment for statistical computing.

Thuy, N. T. D, Melchinger, W. E., Kuss, A., Cuong, N., Bartenschlager, H.
and Geldermann, H. 2006. Comparison of Vietnamese and European
pig breeds using microsatellites. J. Anim. Sci. 84: 2601-2608.

Van, Z. A, Peelman L., Van, D. W. A. And Bouquet Y. 1995. A genetic
study of four Belgian pig populations by means of seven microsatellite
loci. J. Anim. Breed. Genet.. 112: 191-204.

Verhelst, J., Hulpiau, P. and Saelens, X. 2013. Mx proteins: antiviral
gatekeepers that restrain the uninvited. Microbiol Mol. Biol. Rev. 77:
551-566.

Vicente, A. A., Carolino, M. 1., Sousa, M. C. O., Ginja, C., Silva, F. S,,
Martinez, A. M., Vega, P. J. L., Carolino, N. and Gama, L. T. 2008.
Genetic diversity in native and commercial breeds of pigs in Portugal
asseessed by microsatellites. J. Anim. Sci. 86: 2496-2507.

115


https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-2
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-3
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-4
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-5
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-6
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-7
https://link.springer.com/article/10.1007/s12686-017-0797-y#auth-8
https://link.springer.com/journal/12686
https://link.springer.com/journal/12686

Wang, J.Y., Guo, J. F., Zhang, Q., Hu, H. M., Lin, H. C., Wang, C., Zhang,
Y. and Wu, Y. 2011. Genetic Diversity of Chinese Indigenous Pig
Breeds in Shandong Province Using Microsatellite Markers. Asian-
Aust . J. Anim. Sci. 24 (1): 28-36.

Yang, B., Cui, L., Perez, E. M., Traspov, A., Crooijmans, R. P. M. A,
Zinovieva, N., Schook, L. B., Archibald, A., Gatphayak, K., Knorr, C.,
Triantafyllidis, A., Alexandri, P., Semiadi, G., Hanotte, O., Dias, D.,
Dove, P., Uimari, P., lacolina, L., Scandura, M., Groenen, M. A. M.,
Huang, L. and Megens, H. J. 2017. Genome-wide SNP data unveilsthe
globalization of domesticated pigs. Genet. Sel. Evol. 49,
https://doi.org/10.1186/s12711-017-0345-y

Yang, S. L., Wang, Z. G, Liu, B., Zhang, G. X,, Zhao, S. H., Yu, M., Fan, B.,
Li, M.H., Xiong, T.A. and Li, K. 2003. Genetic variation and
relationships of eighteen Chinese indigenous pig breeds. Genet. Sel.
Evol. 35: 657-671

Zidek, R., Jakabova, D., Trandzik, J., Buleca, J. J., Takacova, D. and Zitnan,
R. 2011. Genetic admixture in pig population observed by
microsatellite markers. Archiv Tierzucht. 54 (1): 51-60.

116



PHU LUC

1. Hinh dnh minh hoa 15 giéng lon ndi

Lon nai Méng Cai Lon dwec Moéng Cai

Lon dwc Mwong Khwong Lon nai Mwong Khwong

Lon dwe Tdp N4 Lon ci Tap N4a
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Lon dwc Meo Lon cai Meo
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L dwe Ba Xuyén
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Lon Hung cai Lon Hung duc

Lon Hwong cai Lon Hwong duc

Lon dwc Ha Lang Lon cai Ha Lang
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Lon Chw Prong dwc Lon Chw Prong cai

Lon Ban duc Lon Ban cai
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2. Minh hoa két qua 4 to hop phan \rng da mdi

19 TS, KT 50

g

Dye Signal
g

i 8 8§ 8

g

o

I

Dye Sipnal

Mix 2

122




s

7SO0 +

= 10 T

T

r T
5000 +

B semaf

I I 1
125 150 175 200 225 250 27
Size (nt)
T i

60000 < b

r e

el
S0000
Aaad

40000

— L 5
30000

L (Lt
20000

=T

@

123




