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TOM TAT

Nghién ctru nay dwoc tién hanh tai phong thi nghiém Sinh hoc phan ti& - Khoa Céng nghé sinh hoc, Truérng Dai
hoc Néng nghiép Ha Néi v&i 60 mau gidng khoai mén - so dwoc thu thap tai cac dia phuong khac nhau, dé danh gia
da dang di truyén cac mau giébng khoai mén - so v&i 2 loai chi thi DNA 1a RAPD va SSRs. San phdm PCR cua hai chi
thi nay dwoc phan tich bang phan mém NTSYSpc 2.1 Két qua 67 allen dwoc nhan 1én dbi véi 5 chi thi RAPD, trong
dé co 47 allen da hinh chiém 70,1% va 20 allen dwoc nhan 1én déi véi 5 chi thi SSRs, ¢ 9 allen da hinh chiém 45%.
60 mé&u giéng khoai mén - so dwgc phan thanh 12 nhém véi hé sé twong ddng la 0,8. Két qua trong nghién ctru nay
c6 thé str dung trong cong tac bao tén ciing nhw lai chon tao giéng khoai mén so méi.

Tir khoa: Chi thi phan t&r DNA, chi thi SSR, chi thi RAPD, da dang di truy&n, khoai mén - so.

Study on Genetic Diversity in Taro (Colocasia esculenta) by DNA Markers

ABSTRACT

In this study, we used DNA markers (5 RAPD markers and 5 SSR markers) to analyze genetic diversity of 60
taro (Colocasia esculenta) samples collected from different locations. Total of 67 alleles were amplified by RAPD
markers, of which 47 alleles are polymorphic. 20 alleles were amplified by SSR markers and 9 alleles were
polymorphic. From the electrophoresis of PCR products of RAPD and SSR markers, 60 taro accessions were
grouped into 12 clusters with similarity coefficient of 0.8 by NTSYSpc 2.1 software. The information found in this

study may be used for taro conservation and breeding programs.
Keywords: Genetic diversity, DNA Marker SSR marker, RAPD marker, Taro (Colocasia esculenta).

1. DAT VAN DE

Cay khoai mén - so (Colocasia esculenta (L.)
Schott), thuéc ho Ray (Araceae) la mot trong
nhiing cay luong thuc cé lich s tréng trot lau
doi, ti khoang 9000 nim trudc. N6 duge thuin
héa ddu tién 6 An D va Dong Nam chau A, sau
d6 tiép tuc phat trién khép thé giéi (Ramanatha
Rao cs., 2010). Khoai mén - so ¢6 uu diém vita 1a
cay luong thuc, cdy thuc phdm, thic an chan
nudi, lam thuéc chiia bénh, vira c6 tiém ning
ché& bién cao (Lakhanpaul & cs., 2003). Cay
khoai mén - so duge tréng rong réi § cic viing
sinh thai tit 8°N dén 23°N vi d6 Nam va tu
102°E dén 110°E kinh d6 Pong, tit dong bang
dén mién ndi (Nguyen Thi Ngoc Hue & cs.,

2010). O nude ta khoai mén - so 1a cay 14y ct
quan trong tht 4 sau khoai tdy, khoai lang va
sdn, déng vai tro quan trong d6i véi an ninh
luong thuc ctia hd néng dan san xuat nhd, dién
tich trong khoai mén so hang nam khoang
15000ha (Nguyen Thi Ngoc Hue & cs., 2010).
Tai cac dia phuong trong khoai mén - so, tén goi
cua céc giong khoai mon - so khong thong nhat.
Viéc phan biét cac giéng khoai mén - so chu yéu
dya vao hinh thai da gy khong it kho khén
trong viéc chon gidng ciing nhu bao ton ngudn
gen cdy khoai mén - so. Bén canh d6 do thay déi
hé théng canh tac, dua vao canh tac cac loai cay
tréng méi nén tai nguyén di truyén khoai mon
so dang bi x61 mon nghiém trong (Nguyen Thi
Ngoc Hue & cs., 2010; Nguyén Thi Ngoc Hué va
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Nguyén Van Viét, 2004). Chinh vi thé, danh gia
da dang di truyén dé khai thac st dung va bao
tébn nguén gen la v6 cung can thiét gép phan
hiiu ich trong céng tac chon tao giéng ciing nhu
bao ton cay khoai mén - so.

Dé danh gia miic d6 da dang di truyén cua
cac gidng khoai mén - so, ngoai st dung cac déc
diém hinh thai, viéc ap dung chi thi phan ti
DNA dudc coi 1a phuong phap hitu hiéu nhat.
Tai Viét Nam, nhiing nghién cttu vé st dung
chi thi phan ti dé danh gia da dang di truyén
cac giong khoai mén - so con khiém tén, méi
chi c6 moét du &4n hogp tac ctia Trung tam Tai
nguyén thuc vat voi CIRAD nghién ciu da
dang di truyén cta tap doan mén - so bang ky
thuat ddng men (isosyme). Trong nghién ctu

nay ching t6i tién hanh danh gia méi quan hé
di truyén ctia 60 mau giong khoai mén - so dugc
thu thap ti cic dia phuong bang cac chi thi
phan ti DNA.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu cay

60 mAu giong khoai mén - so dudc thu thap
6 cac ving khac nhau (Bang 1). Cac mau giéng
sau khi thu thap dugc tréng tai ving Giang
Bién - Long Bién - Ha Néi v6i mat d6 35000
cay/ha, trong bang ct va dude cham séc theo
ding ky thuat tréng khoai mén - so (Nguyén
Thi Ngoc Hué va Nguyén Van Viét, 2004).

Bang 1. Cac mau giong khoai mén - so dugc st dung trong nghién citu

STT Tén méu gibng Noi thu thap STT Tén mau gibng Noi thu thap
1 Khoai so dbi Ha Noi 31 Khoai bé em Thanh Hoa
2 Phwéc Thanh Hoa 32 Phwéc hdm Lang Son
3 Khoai so nwong Quang Ninh 33 Phuwéc my Lang Son
4 Khoai so tim Lao Cai 34 Hau danh dao Lao Cai
5 Khoai so Ha Béc 35 Mbn bac ha Gia Lai
6 Phwéc dao Lang Son 36 Khoai trai Béc Giang
7 Mon voi Cam Lo Quang Tri 37 Khoai mén Béc Giang
8 Khoai so Ha No6i 38 Khoai muén Béc Giang
9  Khoai so trirng doc tim Ha Bac 39 Khoai so tréng Béc Giang
10  khoai so trirng doc tim T. Quang 40 Khoai so tia Béc Giang
11 Khoai so chan tring Lang Son 41 Co cay Son La
12 Phwéc my Lang Son 42 Hau rao Tuyén Quang
13 Phtalanh Lai Chau 43 Khoai so nwong Quang Ninh
14 Mbn trén Quang Ngai 44 Co lang Son La
15 Khoai so tréng Béc Kan 45 Co tro pién Bién
16 Cdhat hang Son La 46 Khoai so Lang Son
17 Khoai mén so Ha Tinh 47 Méng phtra Lai Chau
18 Phwéc man Thanh Hoa 48 Phwéc bon bét Béc Giang
19 Phwéc hém Hoa Binh 49 Khoai chan ché Cao Béng
20 Méac Phwéc nanh Hoa Binh 50 Hau pun ché Lao Cai
21 Khoai so Hoa Binh 51 Sroclock Son La
22 Hau zan (khoai so chan hd) Quang Ninh 52 CochHa Nghé An
23 Hau Quang Ninh 53 Mac phiéc cd Nghé An
24 Khoai so Ha Béc Quang Ninh 54 Khoai so Nghé An
25  Khoai so Quang Ninh 55 Coch Ha Nghé An
26 Khoai xanh Binh Thuan 56 Mén 4p Quang Binh
27 Khoai mén Binh Thuan 57 Khoai so tréng Hoa Binh
28  Cochuhang Son La 58 Hau vang (khoai so) Thanh Hoa
29 Phuwéc 16n Hoa Binh 59 Khoai so Tay Ninh Tay Ninh
30 Khoai tron Thanh Hoa 60 Hau pun ché Lao Cai




2.2. Tach chiét DNA
D& tach chiét DNA, miu duge thu tir cac 14

non cta 60 mau giéng khoai mén so, md mau
giéng dudc ghi s6 va bao quan trong tui nilon,
bao quan trong tu lanh -20°C. DNA dugc chiét
tach tit mau la ctia cAc mau giéng theo phuong
phap dugdc Sharma mé ta (Sharma & cs., 2008).

Sau khi tach chiét DNA, tién hanh kiém tra
san pham bing cach dign di trén gel agarose 1%,
nhudm san phdm DNA trong gel agarose bing
Ethilium bromide néng &6 10mg/ml trong 15 phiit.
Quan sat va phéan tich cac vét bang bing dén UV.
Néu két qua tach chiét t6t, khong lam dit giy
DNA, vét bang sé sang rd nét va ngugc lai.

2.3. Phan tich bang chi thi SSRs va RAPD

Stt dung 5 mdéi RAPD (Random Amplified
Polymorphic DNA) va 5 cip mbi SSRs (Single
Sequence Repeats hoédc Microsatellite) ¢6 trinh
tu dugc trinh bay 6 bang 2. Phan ting PCR dugc
thuc hién trén may PCR Eppendorf véi thé tich
phan tng 25pl, trong d6 DNA téng s6 1ul (100
ng DNA), primer 2ul (10pM) mbi loai, dNTP
0,4pl (10mM), Taq polymerase 0,1ul (5 Unit),
buffer 2,0ul, nuéc free nuclesare cho dén 25ul.
Chu ky nhiét d6i v6i mdi nhan chi thi RAPD:
94°C trong 5 phit, 35 chu ky (94°C trong 30
gidy, 30-40°C trong 1 phut, 72°C trong 2 phiit),
cudi cung 72°C trong 10 phut. Chu ky nhiét doi
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v6i moi nhan chi thi SSR: 94°C trong 5 phit, 35
chu ky (94°C trong 30 gidy, 55-67°C trong 1
phit, 72°C trong 2 phiit), cudi cung 72°C trong
10 pht.

Dién di san phdm PCR: San phim PCR
dugc dién di trén gel agarose 2%, hiéu dién thé
60V trong 1,5-2 gic trong dung dich dém TAE
(Tris-HCl, Axitacetic va EDTA). Sau d6 gel dugc
nhudm trong Ethilium Bromide 1%, 15 phut, soi
duéi dén UV va chup anh. Cac bing trén gel
dugc xac dinh bing cach cho diém (0) khéng c6
bang, (1) c6 bang.

2.4. Phan tich théng ké két qua

1) Chi s6 dong hinh di truyén (GS): GS =
2Nij/(Ni + Nj), trong d6 Nij 1a s6 allel SSR va
RAPD ctia mau giong i va j, Ni va Nj 1a téng 6
allel quan sat ctia mau gidng i va j. Cay pha hé
(dendrogram) xay dung bang phuong phap nhom
cidp khong trong s6 UPGMA (unweighted pair-
group method with arithmetic mean) va phén tich
bing phan mém NTSYS-pc version 2.10.

2) Khoang cach di truyén uéc luong bang
khoadng cach Rogers cai tién (Balestre &cs.,
2008) nhu sau:

1 Z 2
/ \jznloci A ( . kj)

Trong d6: n = s6 locus, x,; va x,; 1 tan suét

allel thi k cia miu giéngiva j

Bang 2. Chi thi va trinh ty méi

Chi thi RAPD Trinh tw Chi thi SSR Trinh tw
OPM-12 5'-ggg acg ttg g-3’ Uq 75-100 f: 5-ttg gtc aga tca agg ctag ag-3’
r: 5'-gac taa cat cac aca cac acg-3’
OPA-12 5'-tcg gcg ata g-3’ uq95-219 f: 5'-aca act cgt gta tcc tac atc c-3’
r: 5’-tca act ctc aaa ccc ttc cc-3’
OPN 07 5’-cag ccc aga g-3’ uq77-174 f: 5'-gat ctc aag cac aag aga cg-3’
r: 5'-tca acc ttc tcc atc agt cc-3’
OPN 14 5'-ctg ttg cta c-3’ uq82-117 f: 5-tca agc gta ggg gaa aaa c-3’
r:5'-cca caa cac aaa act gta aac ¢-3’
OPO 01 5'-ggc acg taa g-3’ uq90-102 f: 5'-tgg tgc gtt ggt cag atc aag g-3’

r: 5’-aca aca cac aca cga gca cac-3’
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3. KET QUA VA THAO LUAN

3.1. Pa dang di truyén cta 60 mau giéng
khoai moén - so

MAu DNA sau khi tach chiét duge kiém tra
nhu da néu & trén. Két qua thu dudc cac vach
DNA déng déu sang, nét va gon khéng bi diit
gdy. Mt khac khong thiy xudt hién cac vét
sang RNA phia duéi, diéu d6 chiing t6 RNA da
dudc loai bd hoan toan khoi dich chiét DNA.

T4t cd 5 mdéi RAPD va 5 cip mdi SSRs déu
xuét hién vét bang DNA (allen) v6i kich thudc
khéac nhau. Déi véi chi thi RAPD, kich thudc cac
vét bang trong khoang tit 100 bp d&n 900 bp. Két
qua thu dugc tong s6 67 allen/5 locus véi gia tri
trung binh 13,4 allen/1locus. S& bang da hinh 1a
47 (chiém 70,1%). S& lugng allen trén 1 locus dao
dong tit 9-16, véi locus OPM12 biéu hién s6 allen
16n nhat, 16 allen. Locus OPO 07 c6 ty 1é béng
don hinh cao nhat (Bang 3). S6 allen da hinh
cang cao thi viéc thiét 1ap méi quan hé di truyén
cang chinh xac. Mot s6 locus c6 ty 1& allen da
hinh cao, dao dong 61,1-87,5% diéu nay da chiing
té su khac nhau gifia cac viing trong genome ctia
cac giong khoai mén - so. RAPD 1a chi thi nhan
ngau nhién cac doan DNA trong genome trén co
sé phuong phap PCR diung mdt doan méi. Cac
mbi nay sé bit cip mot cach ngiu nhién vao
DNA khuén 6 mot vi tri bat ky ma tai d6 c6 trinh
tu bd sung véi né. Chi thi RAPD phéat hién tinh
da dang dang tin (su mat doan nhiém sic, su
thay d6i, thém bét nucleotit, xen doan..déu lam
thay déi kich thudc doan nhéan ban). Tuy nhién
phuong phap rat nhay cadm véi yéu t6 tham gia
phan tng nhu: thanh phan tham gia phan tng,
diéu kién thi nghiém, lap lai nhiéu 14n, dic biét
la nhiét @6 gin madi cAn tuan thi nghiém ngit
quy trinh; khoang cach thich hgp giita 2 diém bét
cdp mdi; cac doan c6 cung kich thuéc tit 2 mau
DNA khéac nhau c¢6 thuc su tao ra tit cing mot vi
tri trén hé gen hay khéng. Chinh vi vay dé danh
gid méi quan hé di truyén cac miu giong khoai
mon - so mot cach chinh xéac, chi thi SSRs duge
tiép tuc st dung dé nghién ctu. Chi thi SSRr
dung dé nhan hosc lai nhiing doan DNA lap lai
nhiéu 1an trong genome. Chi thi nay dudc ap
dung trong phan tich da hinh gitta cac loai cay

tréng véi nhau, tit @6 tim ra su khac biét giiia
ching. So véi chi thi RAPD, chi thi SSRs c6 do
chinh x4c cao hon. Trong 5 chi thi SSRs st dung,

Hinh 1. K&t qua tach chiét DNA
ctia cac mau khoai mén - so

Hinh 2. Pién di sin pham PCR chi thi

1. Marker, 2. Khoai so doi, 3. Phudc, 4. Khoai so nuong,
5. Khoai sg, 6. Phudc dao, 7. Khoai so tring doc tim,
8. Khoai so chan tring, 9. Cé hat hang, 10. Phuéc man,
11. Phuéc hém, 12. Méc phuée nanh, 13. Hau zan,
14. Co I4dng, 15. Hau vang, 16. Khoai so T4y Ninh

Hinh 3. Dién di sin pham PCR
chi thi Uq 75-100

1. Marker, 2. Khoai so doi, 3. Phudc, 4. Khoai so nuong,
5. Khoai sg, 6. Phudc dao, 7. Khoai so tring doc tim,
8. Khoai so chan tring, 9. Cé hat hang, 10. Phuéc man,
11. Phuéc hom, 12. Méc phuée nanh, 13. Hau zan,
14. Co I4dng, 15. Hau vang, 16. Khoai so T4y Ninh



téng s6 allen nhan lén 14 20, trung binh mbi chi
thi nhan dugc 4 ving. Téng s6 allen da hinh 1a 9
chiém 45%, s6 allen don hinh 1a 11 chiém 55%.
Locus Uq 75-100 nhan lén dugc s6 allen cao
nh4t, tuy nhién chi ¢6 2 allen da hinh. Locus Uq
82-117 allel da hinh th4p nhat (1 allen).

3.2. Bién dong di truyén cta 60 mau giong
khoai mon spo dwa trén cac locus SSRs va
RAPD

Két qua st dung 2 chi thi RAPD va SSRs
trén truong dién di duge ghi diém (0) va (1).
DPiém 0 tiic khong c6 allen, diém 1 c6 allen & mot
vi tri trén cac gidng. Hinh 4 cho biét hé s6 tuong
dong di truyén va so d6 hinh cdy quan hé di
truyén cua tap doan 60 mau gidng. Dua vao két
qua nay cé thé bit dugec méi quan hé giiia cac
miu gidng, ti d6 nhém ching thanh tiing nhém
dé c¢6 huéng st dung va bao ton hiéu qua. Céc
giong c6 hé s§ tuong déng di truyén giao dong ti
0,69 dén 1,00. O day c6 2 cip gidng c¢6 hé s6
tudng déng di truyén 1a 1,00 tic gidng hét nhau
vé mat di truyén 1& khoai so Ha Néi va khoai so
Nghé An; khoai so Quang Ninh va khoai so
Lang Son. Trén thuc t&, 2 cip gidng nay gidng
hét nhau vé kiéu hinh. 60 miu giéng khoai mén
- 50 dugc phan thanh 12 nhém véi hé s6 tuong
dong 14 0,8. Nhém 1 bao gébm 38 miu giéng
(khoai so dbi, khoai so Ha Bac, 2 mau khoai so
nuong, khoai mon - so, khoai sop T4y Ninh, khoai
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so Ha Noéi, khoai so Nghé An, khoai so Lang
Son, khoai so Quang Ninh, Sroclock, 2 miu
Phuéc my Lang Son, 2 miu Co ch Ha Nghé An,
Phuéc pon bét, 2 mau khoai si tring Hoa Binh
va Béc Kan, Phuéc man, khoai chan ché, khoai
so tim, Mang phtia, Mac phiéu co, Hau vang, 2
mau Phuéc hom Hda Binh va Lang Son, Mén
tron, Moén 4ap, Mic phuéc nanh, khoai mén,
khoai mu6n, Co lang, Co chu hang, Co tro).

Nhém 2 gbm 4 mau giong (phudc dao, mon
voi, cam 16, khoai tron, khoai b& em). Nhém 3
gdbm 3 mau giéng (2 mau khoai so tring doc tim
Ha Béc va Tuyén Quang, Hau Zan). Nhém 4 gém
2 miu giéng (phia lanh, hau pun chd). Nhém 5
¢6 1 gidng (khoai so trang). Nhém 6 gdm 3 giéng
(khoai so chan tring, khoai mén Bic Ha, khoai
so tia). Nhém 7 gbm 2 mau giéng (khoai xanh,
hau danh dao). Nhém 8 ¢6 1 mau gidng (phude
16m). Nhém 9 c6 2 giéng (hau, co ray). Nhém 10 c6
1 giéng (phudc). Nhém 11 ¢6 2 gidng (cé hat hang,
hau réo). Nhém 12 ¢6 1 giéng (khoai mon). Khi so
sanh cac dic diém néng sinh hoc cta cac mau
giong véi két qua danh gia bang chi thi phan ti,
chiing t6i nhan thdy cic miu gidhg trong cung
mét nhém vé co ban c¢é dic diém noéng sinh hoc
gidng nhau tit kiéu cay, mau séc doc, thoi gian
sinh trudng, tuy nhién ching khac nhau vé hinh
dang c1, dai bo va hinh dang 14.

Bang 3. S6 allen nhan 1én biang st dung moéi RAPD va SSRs

Moi RAPD Téng sb allel Sb allel da hinh Ty I& s6 béng da hinh (%)
OPM-12 16 14 87,5
OPA-12 13 8 61,5
OPN 07 18 11 61,1
OPN 14 9 7 77,8
OPO 01 11 7 63,6
Téng 67 47 70,1

Moi SSRs Téng sb allel Sb allel da hinh Ty I& s6 béng da hinh (%)
Uq 75-100 5 2 40,0
ug95-219 4 2 50,0
uq77-174 3 2 66,6
ug82-117 4 1 25,0
ug90-102 4 2 50,0
Téng 20 9 45,0
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da dang

cay

RSt hang
Tao

0.69 0.76

hoal_mon

T T T ;
0.84 0.92 1.00
Coefficient

Hinh 4. So d6 biéu dién mdi quan h¢ di truyén ciia 60 miu giéng khoai mén - s¢

4. KET LUAN

Khi sit dung chi thi RAPD danh gi& méi
quan hé di truyén ctia 60 mau giong khoai mén
- 50, s0 allel da hinh chiém 70,1%, tuong tu
nhu vay, d6i véi chi thi SSR s8 allen da hinh
chiém 45%.
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