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TOM TAT

Muwoi Iam doan mdi ngau nhién da dwec st dung dé phan tich tinh da hinh ADN cho 80 ca thé F1
cua 4 cap lai nhi nguyén trong nwéc va 4 cap lai nhi nguyén nhap ngoai thi c6 12/15 méi cho tinh da
hinh vé&i gia tri PIC dao dong tir 0,07 (OPV6) dén 0,51 (OPP19). S6 lwong cac phan doan ADN nhan ban
v&i mdi mai xé dich tir 1 dén 9 phan doan. Kich thwéc cac phan doan ADN dwoc nhan ban trong khoang
ttr 200 bp dén 1600 bp. Trong téng s6 99 phan doan ADN thu dworc, c6 83 phan doan da hinh (83,84%) va
16 phan doan don hinh (16,16%). S6 phan doan ADN nhan ban dwoc nhiéu nhét la 505 phan doan khi
phan tich vé&i modi RA40 va it nhat 1a 117 phan doan khi phan tich véi méi OPV02. Hé sé twong dong di
truyén gitka cac con lai F1 cta 8 cip lai nhi nguyén tdm dau dao dong tir 0,33 dén 1,00 va dwoc phan
lam 02 nhém chinh: Nhanh chinh | bao gém toan bé 4 cép lai nhi nguyén trong nwéc cé hé sé twong
déng di truyén khoang tir 0,74 dén 1,00 va dwoc chia 1am 2 nhanh phy nhé. Déi véi nhanh chinh Il bao
gom toan bo 4 cap lai tim nhi nguyén nhap ngoai va dwoc chia lam 2 nhanh phuy, cé hé sé twong
ddng di truyén khoang tir 0,51 dén 1,00. Két qua nay sé gép phan cho viéc chon tao ra gibng tim méi.

Tir khoa: Cép lai nhi nguyén, da hinh ADN, hé s6 twong déng, RAPD.

SUMMARY

Fifteen random primers were selected to analyze DNA polymorphism of 80 Fi-individuals from 4
local and 4 introduced single cross hybrids of silkworms. Twelve primers revealed the Polymorphic
Information Content (PIC) with values from 0.07 (OPV6) to 0.51 (OPP19). The number of amplified DNA
fragments ranged from 1 to 9 per primer. The size of DNA fragments varied from 200 bp to 1600 bp.
The total of amplified DNA fragments were 99 in which 83 fragments were polymorphic (83,84%) and
16 fragments were monomorphic (16,16%). The maximum multiplied fragments were 505 with RA40
primer and the minimum multiplied fragments were 117 with OPV02 primer. Variable genetic similarity
coefficients of F; individuals varied from 0.33 to 1.00 and could be divided into two main clusters. The
first cluster included all individuals of 4 local hybrids with variable genetic similarity coefficients
ranging from 0.74 to 1.00 and consists of two sub-groups. The second cluster included all individuals
of 4 imported single cross hybrids and also consists of two other sub-groups with variable genetic
similarity coefficient ranging from 0.51 to 1.00. The information can serve as bases for silk worm
breeding programme.

Key words: DNA polymorphism, RAPD, similarity coefficient, single cross hybrids.

1. DAT VAN DE

Dén nay, chon tao giéng tim (Bombyx
mori L.) chi yéu vin bing phuong phap
truyén thoéng nén tiéu tén nhiéu thdi gian
ma ké&t qua tao gidng han ché. Cong nghé
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sinh hoc hién dai c6 thé khéc phuc nhugc
diém nay nho c¢6 cac chi thi phan tid. Uu
diém cta phuong phap 1a khéng phu thuéc
vao diéu kién moi trudng ma lai hiéu qua &
ca khia canh thoi gian va chat ludng tao
giong. Vi thé cho dén nay da c6 kha nhiéu
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doi tugng vat nudi va cdy trong dudc tao ra
c6 su hd trg ctia chi thi phan ti (Kim va cs.,
2006; Hang va cs., 1997; Carlos va cs., 2000;
Dinh Thi Phong va cs., 2004; Dinh Thi
Phong va cs., 2008; Nguyén Thi Thanh Binh
va cs., 1999). Trong s6 cac chi thi ISSR,
RFLP, AFLP, RAPD... thi chi thi RAPD
tuong ddi dé& st dung, gia thanh ha ma van
cho két qua tin cay (Ferreira va cs., 1997;
Powell va cs., 1996).

Uu thé lai trong tao gidng dude xem nhu
12 1y thuyét kinh dién ding & moi khia canh,
tuy nhién hiéu qua ctia uu thé lai tuy thudc
vao viéc lua chon bé me cap lai va m4iu chot
chinh 13 su khac biét di truyén, su khac biét
di truyén cang 16n thi sé& sinh ra thé& hé con
lai c6 ty 1é di hgp t va uu thé lai cang cao.

Dé hiéu biét thém vé tinh da dang di
truyén ¢ tam dau, cong trinh nay trinh bay

két qua “Phan tich da dang di truyén ADN
clia cac con lai F1 ctia 04 cip lai dau tim nhi
nguyén trong nudc va 04 cap lai dau tim nhi
nguyén nhap ngoai bang chi thi RAPD” lam
cd sd cho nghién cttu tao gidng méi.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Céc con nhong F1 ctia 04 cép lai tidm nhi
nguyén trong nudc va 04 cdp lai tdm nhi
nguyén nhép ngoai do Trung tAm Nghién
cttu Dau tam td cung cap. Cac mau nhong
dudge bao quan & nhiét do6 - 20°C cho t6i khi
sti dung. Tén cac cip lai va ky hiéu cho trong
bang 1.

Cac mbdi RAPD: Tén va trinh tu céc
nucleotide ctia 15 mdi nglu nhién st dung
trong nghién ciu cho trong bang 2.

Bang 1. Tén ctia 8 cap lai nhi nguyén tam dau

T Tén cac cép lai nhi nguyén tdm dau Noi cung cép Ky hiéu
1 Qb7 Trung tam Nghién ctru Dau tdm to NN*1
2 Qb9 Trung tam Nghién ctru Dau tdm to NN2
3 A1 x810 Trung tdm Nghién ctru Dau tdm to NN3
4 A2 x O1 Trung tam Nghién ctru Dau tdm to NN4
5 A2 x B46 Trung tam Nghién ctru Dau tdm to TN*1
6 A2 x VN1 Trung tdm Nghién ctru Dau tdm to TN2
7 B42 x B46 Trung tam Nghién ctru Dau tdm to TN3
8 E38 x A1 Trung tam Nghién ctru DAu tam to TN4

Ghi chit: NN*: cdp lai tam déu nhdp ngoai, TN*: cdp lai tam déu trong nudc
Bang 2. Trinh tu cac nucleotide ctia 10 méi ngau nhién

T Tén moi Trinh tw moi T Tén moi Trinh tw moi
1 OPE14 5TGC GGC TGAG3’ 9 OPB12 5'CCT TGA CGCA3’
2 RA 40 5'GGC GGA CTGT3' 10 OPP15 5GGA AGC CAAC3
3 OPB18 5'CCA CAG CAGT3 11 OPV2 5’AGT CAC TCCC3
4 RA 46 5'CCA GAC CCTG3’ 12 RA159 5'GTC CAC ACGG3
5 OPA02 5TGCCGAGCTG3 13 OPP19 5GGG AAG GACA3
6 OPB04 5GGA CTG GAGT3 14 OPN11 5TCG CCG CAAAZ
7 OPP08 5'ACA TCG CCCA3’ 15 OPP04 5'GTG TCT CAGG3
8 OPV6 5’ACG CCC AGGT3
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2.2. Phuong phap nghién ctu
2.2.1. Téch ADN téng sé 'tz cdc giong tam
ADN téng s8 dugc tach tit 10 ca thé tAm
F1 (5 duc va 5 cai cho mdi mét cép lai) ciia
04 cap lai nhi nguyén trong nudc va 04 cap
lai nhi nguyén nhap ngoai theo bo kit
#K0512 cuia hang Fermentas, cac buée dugc
thuc hién theo protocol chi din ctia nha san
xuét. Kiém tra do sach va ham lugng ADN
bing do quang phd hdp thu két hop véi dién
di trén gel agarose 0,9%.

2.2.2. Phén tich PCR - RAPD

Mot phan @ng PCR c6 thé tich 25 ul bao
gdm dung dich dém PCR 1X; 2,5 mM MgCly;
2 mM dNTPs; 200 nM doan moéi; 0,5 don vi
Taq polymerase va 10 ng DNA khuén. Phan
tng PCR — RAPD thuc hién trong may PCR
— Thermal Cycler 9700 theo chu trinh nhiét:
94°C trong 1 phut; 45 chu ky (92°C trong 1
phut; 35°C trong 1 phit; 72°C trong 1 phut);
72°C trong 10 phut; gii san phdm & 4°C.
Dién di san phdm PCR trén gel agarose
1,5%, nhuém Ethidium bromide va chup anh
trén may soi gel cia Hang Clever Scientific
(Anh).

2.2.3. Phan tich sé'liéu

Dua trén sy xuit hién hay khéng xuit
hién cta cac phan doan ADN khi dién di san
phdm PCR-RAPD véi cac doan mdi ngiu
nhién cta 04 cip lai tdm nhi nguyén trong
nudc va 04 cép lai nhi nguyén nhap ngoai
lam co sé cho viéc phan tich s§ liéu. Ti 1é
phan trim tinh da hinh cic phan doan ADN
dugc tinh bang s8 phan doan ADN da hinh
trén tong s6 phan doan nhan ban duge.

Ham lugng thong tin tinh da hinh
(Polymorphism information content = PIC)
ctia mbi cap lai xac dinh theo céng thiic:

PIC;=1-%P;
Trong dé: Pij 1a tdn s& ctua allen j cua
kiéu gen i dugc kiém tra. Pham vi gia tri PIC

tt 0 (khong da hinh) t61 1 (da hinh hoan
toan).
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Xac dinh hé s6 tuong dong di truyén, lap
biéu d6 hinh cay dé so sanh hé s tuong déng
di truyén gitia 80 ca thé cta mbi cap lai nhi
nguyén theo phuong phap Nei va Li (1979);
Weir (1990). S6 liéu dude xt 1y bang chuong
trinh NTSYSpc version 2.0 (Rohf, 2001).

3. KET QUA VA THAO LUAN

3.1. Da hinh phin doan ADN cua cac
cap lai nhi nguyén tam dau trong
nudc va nhap ngoai
Két qua phan tich san phidm PCR -

RAPD ctia 80 mau nhong F1 thudc 8 cap lai

nhi nguyén trong nuéc va nhap ngoai da chi

ra 12/15 mdi cho tinh da hinh véi gia tri PIC
dao déng tit 0,07 (OPV6) dén 0,51 (OPP19).

S6 lugng cac phan doan ADN nhan ban véi

mdi moi xé dich tit 1 d&n 9 phan doan. Kich

thuéc cac phan doan ADN dudc nhan ban

trong khoang tit 200 bp dén 1600 bp. Téng s

phan doan ADN nhan ban dudc ctia 80 miu

nhong F1 v6i 15 mdi RAPD 1a 4002. S8 phan

doan ADN nhan ban dude nhiéu nhat 1a 505

phan doan khi phén tich véi moéi RA40 va it

nhat 14 117 phan doan khi phan tich véi méi

OPVO02 (s6 liéu khong chi ra ¢ day). Téng s6

phan doan ADN khi phan tich véi 15 méi

ngau nhién 12 99 phan doan. Trong d6 c6 83

phan doan 13 da hinh (chiém 83,84%) va 16

phan doan don hinh (chiém 16,16%) (Bang 3).
Tinh da hinh thé hién 6 su xuét hién

hay khong xu4t hién phan doan ADN khi so

sanh gifia cdc mau v6i nhau. Chang han khi
phan tich 4 cdp lai trong nudc véi modi

OPAO02 (Hinh 1) ¢6 7 phdn doan ADN dudgc

nhan ban thi cd 7 phan doan déu chi ra tinh

da hinh, vi du & vi tri 1 kb, mau TN3.2 va

TN3.9 thuoc cip TN3 (giéng 23, 29 tuong

ting) da khong xuit hién phan doan ADN,

hay tai vi tri 0,2 kb cac mau nhéng TN1.1,

TN1.2, TN1.3, TN1.6, TN1.7, TN1.9, TN1.10

thuoc cap TN1 (giéng 1, 2, 3, 6, 7, 9, 10 tuong

Gng), hay cdc miu nhéng TN2.1, TN2.2,

TN2.7 (giéng 11, 12, 17, tuong tng) thudc

cap TN2 da xuat hién phan doan ADN.
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Bang 3. Gia tri PIC va ti 1é phan doan da hinh ctia 80 mau nhéng F1
cta cac cap lai nhi nguyén tam dau trong nudc va nhap ngoai

Sb phan doan

S6 phan doan

Tbng s phan doan

% phan doan

Moi PIC da hinh déng hinh ADN da hinh
OPE14 0 0 3 3 0,00
RA40 0,27 11 0 11 100,00
OPB18 0,35 9 0 9 100,00
RA46 0,23 2 1 3 66,67
OPAO2 0,37 11 0 11 100,00
OPBO4 0,41 7 1 8 87,50
OPPO8 0,24 5 2 7 71,43
OPV6 0,07 1 2 3 33,33
OPB12 0,36 7 1 8 87,50
OPP15 0,22 6 1 7 85,71
OPV2 0,16 2 0 2 100,00
RA159 0 0 2 2 0,00
OPP19 0,51 13 1 14 92,86
OPN11 0 0 2 2 0,00
OPPO4 037 9 0 9 100,00

Téng 83 16 99 83,84
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Hinh 1. San pham PCR-RAPD ctia 04 cip lai nhi nguyén trong nudc véi moéi OPA02
(M: thang phan ti 1 kb, gié:ng 1-10: cap lai TN1, 11-20: cap lai TN2, 21-30: cap lai TN3,
31-40: cap lai TN4, méi cap lai 5 ca thé dau duc va 05 ca thé con lai l1a cai)
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Hinh 2. San phim PCR-RAPD ctia 04 cip lai nhi nguyén nhap ngoai véi mbéi OPB12
(M: thang phén tit 1 kb, giéng 1-10: cap lai NN1, 11-20: cap lai NN2, 21-30: cap lai
NNS3, 31-40: ciap lai NN4, méi cap lai 5 ca thé dau duc va 05 ca thé con lai la cai)
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D6i v6i 4 cap lai nhi nguyén tdm dau
nhap ngoai tinh da hinh thé hién tuong d6i
rd 6 moéi OPB12. Trong s6 7 phan doan ADN
dugc nhan ban thi c6 5 phan doan da hinh
(chiém 71,43%). Cac phan doan c6é kich
thudc khoang tit 0,3 kb dén 1,2 kb. Chéng
han & vi tri khoang 1 kb c6 20 mAu nhong
thudéc 2 cidp lai NN3, NN4 da xuit hién
phan doan ADN, trong khi d6 cac miu cta
2 cdp lai NN1 va NN2 da khéng xu4t hién
phan doan ADN.

Tu két quid nhan duge trén day cho
thay tinh da hinh ADN tuong d6i rdo va
phong phu khi so sdnh 8 cép lai nhi nguyén
tdm dau v6i nhau.

3.2. M6i quan hé di truyén cta cac cip
lai nhi nguyén tim dau trong nuéc
va nhap ngoai

Cac s6 liéu phan tich PCR-RAPD dugc
xti ly va phan tich trong chuong trinh
NTSySpc version 2.0 nham tim ra khoang
cach di truyén gifia cac gidng nghién ciu
thong qua hé s6 tucng déng di truyén va
biéu d6 hinh cdy. Phan nhém di truyén la
phuong phap phd bién dé danh gia mic d6
da dang cua d6i tuong nghién cttu. Phuong
phap nay dua trén nhiing 1y thuyét théng
ké toan hoc va sinh hoc. Phidn nhém di
truyén dugc tién hanh phan tich theo 2
cach: tinh trang kiéu hinh va tinh trang
kiéu gen. Phuong phap danh gia da dang
kiéu gen mang lai hiéu qua cao hon vi
khéng 1& thudc vao diéu kién mdi trudng, vi
thé sé& gitp cac nha chon giéng c6 dinh
huéng tuong d61 chinh xac khi lya chon vat
liéu lai nhim tao ra con lai c¢6 tinh trang
mong mudn.

Khi so sanh gitia 10 ca thé F1 cta mot
cap lai da chi ra hé sb tuong dong di truyén
cua cip NN1 dao dong ti 0,902 (gitia NN1.4
va NN1.8) dén 1 (gitta NN1.6 va NN1.7), doi
v6i cap NN2 dao dong tu 0,860 (gitta NN2.1
va NN2.2) dén 1 (gitia NN2.7 va NN2.9),
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cap NN3 dao dong trong khoang 0,875 (gitia
NN3.4 va NN3.5) dén 0,981 (gitia NN3.3 va
NN3.4), cip NN4 dao dong trong khoang
0,893 (gitia NN4.7 va NN4.9) dén 1 (gidia
NN4.1 va NN4.2), cap TN1 c6 hé s6 tuong
dong di truyén dao dong tu 0,724 (giita
TN1.4 va TN1.10) d&n 0,962 (gitta TN1.2 va
TN1.5), d6i v6i cip TN2 dao dong tit 0,750
(gitta TN2.1 va TN2.3) dén 0,981 (gita
TN2.6 va TN2.7); cap TN3 dao dong trong
khoang 0,727 (gitta TN3.7 va TN3.10) dén
0,925 (gitia TN3.5 va TN3.6). Riéng d6i véi
cip lai TN4 c6 hé s6 tuong dong di truyén
dao dong khoang tu 0,655 (gitia TN4.4 va
TN4.5) dén 1 (gitta TN4.9 va TN4.10). Két
qua nay cho thiy dd dong nhat di truyén
tuong ddi cao ctua cac con lai F1 ¢ mébi cip
lai.

Mo6i quan hé di truyén gifia cac cidp nhi
nguyén thé hién trén so dé hinh cay da phan
ra lam 2 nhanh chinh va ¢6 mtc &6 tuong
dong di truyén khoang tu 0,33 dén 1,00.
Trong mdi nhanh chinh lai phin ra nhiéu
nhanh phu. Nhanh chinh I bao goém toan bo
04 cip lai nhi nguyén trong nuéc c6 hé sd
tuong dong di truyén khoang ti 0,734 dén
1,00 va chia lam 02 nhanh phu nhd riéng
biét. Nhanh phu tht nhat gém 04 ca thé F1
ctia cap lai TN2, TN3 c6 hé s tuong ddéng
khodng tii 0,91 dén 0,82. Nhanh phu tht hai
gbm 36 ca thé F1 con lai cta cap lai nhi
nguyén trong nudc va cé hé so tuong doéng di
truyén trong khoang ti 0,734 dén 1,00. Déi
véi nhanh chinh IT gém toan bé 4 cap lai tim
nhi nguyén nhép ngoai va cing dugc chia
lam 2 nhanh phu nhé, cé hé sé tuong dong di
truyén khoang tu 0,503 dén 1,00. Nhanh
phu thi nhit bao gém 20 ca thé F1 caa cap
lai thm NN3, NN4 c6 hé s6 tuong dong di
truyén dao dong ti 0,90 d&n 1,00. Nhanh
phu tha hai bao gdm 20 ca thé con lai caa
cap lai nhap ngoai NN1 va NN2 c6 hé s6
tuong déng di truyén trong khoang tu 0,87
dén 1,00.
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Hinh 3. Biéu d6 hinh cay theo hé s6 di truyén ctia Jaccard va kiéu phan nhém
UPGMA ctia 80 ca thé F1 thudc 8 cip lai nhi nguyén

Chon tao giéng tdm cb su hd tro cta k§
thuat sinh hoc phan ti da dugc nhiéu nha
nghién ctu ap dung tit nam 1972. Chang
han nhu Srivastava va cs. (2005) da dung 10
chi thi RAPD dé danh gia da dang di truyén
cho 20 giéng tim, mac du hé s6 tuong dong
di truyén giiia cac giong 1a 0,754, nhung cac
t6 hop lai don va lai kép da duge thiét lap va
cho két qua rat kha quan. D61 chiéu véi két
qua thu nhan trong nghién ctiu nay cho thay
mic d6 tuong dong di truyén dao dong tir
0,503 dén 0,734 khi so sanh gitia 4 cip lai
nhi nguyén trong nudc (nhanh I) va 4 cap lai
nhi nguyén nhép ngoai (nhanh II). Véi két
qua nay cho thay viéc du doan cip lai td
nguyén tdm dau 12 c¢6 thé, tuy nhién cin két
hop thém vé6i dic diém hinh thai cta céc con
lai F1. Nguyén Thi Thanh Binh va cs. (2004)
ciing da st dung cac méi RAPD dé danh gia
da dang tap doan 08 giong tdm dang nudi &

phia Béc Viét Nam va da phat hién ra hai
gitng tam DS1 va DS2 c6 hé s6 di truyén
giéng nhau téi 98,4%, theo tac gia day c6 thé
chi 12 1 giéng nhung nuéi 6 hai dia phuong
khac nhau. Tuong ty Dinh Thi Phong va cs.
(2009) da dung cac chi thi RAPD dé danh
gia d6 thudn ctia 10 gidng tidm méi chon
tao, k&t qua phan tich ADN nhan dugc ciing
hoan toan phu hop véi két qua danh gia do
thuin théng qua mét s& chi tiéu hinh thai
(stic séng cha tdm, dd déng déu cta kén,
trong lugng toan kén, ty 1& vo kén...) do
Trung tdm Nghién ctiu Dau tdm to nghién
ctiu thuc hién.

4. KET LUAN

- Khi phan tich tinh da hinh ADN cua
80 mau nhoéng F1 ctia 04 cip lai nhi nguyén
tdm dau trong nudc va 04 cip lai nhi nguyén

407



Vi Thj Thu Hién, Binh Thj Phong

tdm dau nhap ngoai v6i 15 mdi nglu nhién
thi c¢6 12/15 mdi c¢6 tinh da hinh véi gia tri
PIC dao dong tu 0,07 (OPV6) dén 0,51
(OPP19). Trong pham vi viung phén tich c6
99 phan doan ADN dugc nhan ban, c6 83
phén doan da hinh (83,84%) va 16 phan
doan don hinh (16,16%), s6 lugng cac phan
doan ADN dao doéng tu 1 dén 9 véi kich
thuéc trong khoang tir 200 bp dén 1600 bp.
Moéi RA40 da nhan ban duge nhiéu phén
doan nhat (505 phan doan) va it nhat 1a moi
OPVO02 (117 phan doan).

- Hé s6 tuong dong di truyén cia cac con
lai F1 ctia 08 cép lai nhi nguyén trong nudc
va nhap ngoai dao dong trong khoang 0,33
dén 1,00 (giong nhau hoan toan) va dugc
phén lam 02 nhém chinh: Nhanh chinh I bao
gom toan bo céac con lai F1 ctia 04 cép lai nhi
nguyén trong nudc va cé hé sd tuong déng di
truyén khoang tu 0,734 dén 1,00. Nhanh
chinh II bao gbm toan bo cac con lai F1 caa
04 c#p lai nhi nguyén nhép ngoai, c6 hé s6
tuong dong di truyén khoang tu 0,503 dén
1,00. Miic d6 tuong dong di truyén giiia 4 cip
lai nhi nguyén trong nuéc (nhanh I) va 4 céap
lai nhi nguyén nhap ngoai (nhanh II) khoang
tt 0,503 dén 0,734. Day 14 co sd cho chon tao
giong tdm moéi.
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