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NHAN DIEN CHI THI PHAN TU LIEN KET VOI GEN KHANG BENH KHAM LA
TRONG CAC GIONG KHOAI Mi O MIEN NAM VIET NAM
Nguyén Thi Kim Thoa?, Huynh Nguyén Minh Nghia?,
Nguyén Thi Thanh Thao?, Duong Hoa X6?, Nguyén Xuan Diing!

TOM TAT

Bénh kham 14 khoai mi (CMD) hién dang gay hai nghiém trong trén cac gibéng khoai mi & Viét Nam. Gen khang
bénh da duoc nghién ctru va img dung cho viéc phat trién giéng khoai mi khang bénh trén thé gi01, tuy nhién hi¢n
van chua duogc ap dung ¢ Viét Nam. Nghién ctru nay xac dinh sy hién dién cta céc chi thi lién Kkét voi gen khang
CMD (SSRY28, SSRY106, NS158, NS169, NS198 va RME-1) trong cac gidng khoai mi & mién Nam Viét Nam bang
ky thuat PCR. Phan tmng PCR dugc thiét 1ap véi tirng chi thi trudc khi dp dung cho viéc nhan dién. Két qua cho thay
da thiét lap duoc phan tmg PCR cho viéc nhéan dién cac chi thi. Trong 72 mau giéng khoai mi dugc kiém tra, co
21 mau mang 6 chi thi, 32 mau mang 5 chi thi, 19 mau mang 4 chi thi, va 1 mau mang 3 chi thi. Cac mau khoai mi
duoc kiém tra khac biét so v6i mau dbi ching (khang bénh) & 3 chi thi (NS158, NS169 va RME-1) cho thiy 3 chi
thi nay c6 thé c6 vai tro quan trong dbi voi kha nang khang bénh kham 14 cia cac mau gidng khoai mi ¢ Viét Nam.

Tu khoa: Khoai mi, bénh kham 14, chi thi phan tr, gen khang bénh kham la

! Trung tim Céng nghé Sinh hoc thanh phd H6 Chi Minh
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|. PAT VANDE

Bénh kham 14 khoai mi 1a mét trong nhitng dich
hai gy ton that nghiém trong dbi voi nganh san xuat
khoai mi trén thé giéi. Trudc ddy, bénh chi gay hai
chit yéu & cac nudce chau Phi va hai nuée thude khu
vuc chau A, d6 1a An D6 va Sri Lanka (Alabi et al,
2011). Tuy nhién, dén thang 5/2015, bénh da duoc
phat hién & Campuchia va nhanh chéng lan truyén
sang Viét Nam (Cuc Bao v¢ thuc vat, 2018). Hién
nay, bénh da xudt hién va giy hai trén nhiéu ving
trong khoai mi ¢ Viét Nam, bao gom Téy Ninh, Binh
Duong, Ba Ria - Viing Tau, Dong Nai, Dik Lak, Binh
Phud6c, Binh Thuan, Ninh Thuan va Thanh phd H)
Chi Minh.

Téc nhan gdy bénh kham 14 khoai mi duogc
xac dinh la cac virus thudc chi Begomovirus, ho
Germiniviridae (Pitaetal., 2001). Hién tai c6 11 loai
virus gay bénh kham 14 khoai mi da dugc mo ta trén
thé gioi, bao gdm 9 loai & chau Phi (African cassava
mosaicvirus-ACMV,AfricancassavamosaicBurkina
Faso virus (ACMBFV), Cassava mosaic Madagascar
virus (CMMGV), East African cassava mosaic virus
- EACMV, East African cassava mosaic Cameroon
virus - EACMCV, East African cassava mosaic
Kenyavirus-EACMKY, East African cassavamosaic
Malawi virus - EACMMYV, East African cassava
mosaic Zanzibar virus - EACMZV, South African
cassava mosaic - SACMV) va hai loai ¢ tiéu luc dia
An Do (Indian cassava mosaic virus - ICMV, Sri
Lankan cassava mosaic virus - SLCMV) (Fongdong,
2017). Ngoai cac loai nay, mot chung virus madi co
tén la EACMV-UG (East African cassava mosaic
virus - Uganda) cling da ghi nhan. Ching virus nay
duoc tao ra tir sy tai to hop tu nhién gitra hai loai
ACMV va EACMMV va xuit hién trong dai dich
kham 14 khoai mi xay ra ¢ Uganda vao nhirng nim
1990 (Deng et al., 1997; Zhou et al., 1997).

Chung virus hién dang gay hai trén khoai mi &
Viét Nam da duoc xac dinh la Sri Lanka Cassava
Mosaic Virus, 1a mot trong hai virus phan bo & Chau
A (Vién Bao vé thyc vat, 2018). Bat chap cac nd luc
duogc thyc hién nham kiém soat bénh, dén nay bénh
kham 14 van dang tiép tuc lay lan va gy hai nghiém
trong trén cac ving trong khoai mi & Viét Nam ciing
nhu trén thé gidi. Nghién ciru phat trién gidng khoai
mi c6 kha nang khang virus dugc xem la mot giai
phap then chdt cho van dé kiém soat bénh. Gidng

khang c6 thé dugc phat trién bang cong nghé gen
(cong nghé RNAI, cong nghé chinh stra gen) hay st
dung ngudn gen khang ty nhién. Trong dé, str dung
ngudn gen khang tu nhién dugc xem la giai phap
trién vong nhat.

Pi c6 nhiéu nghién ctru dugc thyc hién dé tim
ra cac chi thi phén tir lién két voi gen khang CMD
trén thé gii. Akano va cong tac vién (2002) da xac
dinh dugc hai chi thi lién két véi gen khang bénh
kham 14 (CMD), bao gdm mét chi thi SSR (SSRY28)
va mot chi thi AFLP (GY1) ndm ¢ khoang cach 9 va
8 ¢cM tuong (g so véi locus gen. Sau do, nhiéu chi
thi khac lién két v6i gen khang bénh kham 14 ciing
da dugc phat hién va st dung trong cac nghién ctru
khac nhau, bao gdm bdn chi thi SSR: NS158, NS169
(Okogbenin et al., 2007), NS198 (Okogbenin et al.,
2012), SSRY106 (Lokko et al., 2005); mét chi thi
SCAR: RME-1 (Okogbenin et al., 2007); va hai chi
thi SNP: S5214 30911 (Rabbi et al., 2014a), S5214
780931 (Rabbi et al., 2014b). Trong d6, cac chi thi
SSRY28, SSRY106, NS158, NS169, NS198 va RME-1
da dugc sir dung trong nghién ctru phat trién gidng
khoai mi khang bénh kham la (Okobening et al.,
2012).

O Viét Nam, hién van chua tim théy cac cong
bd lién quan dén chi thi phan tir lién két voi gen
khang CMD, trong khi tinh trang nhiém bénh nay
trén khoai mi van dang dién ra va nhu cau phat
trién gidng khoai mi khang bénh dang rat cap bach.
Nghién ctru nay duge thyc hién nham xac dinh cac
chi thi phan tir lién két v6i gen khang CMD trong
cac giéng khoai mi phuc vu cho viéc chon loc cac
gidng khoai mi ¢6 kha nang khang bénh kham 14 &
Viét Nam.

II. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vatliéu nghién ctru

- Mau 14 khoai mi khang bénh kham 14 duoc cung
cap boi Trung tim Nghién ctru Thyc nghiém Noéng
nghi¢p Hung Loc.

- Mau 14 khoai mi thu thap tir cac ving trong
khoai mi & céc tinh phia Nam Viét Nam (Bang 1).

- Trinh ty mdi (chi thi) twong g cho céc chi thi
phan tir (tham khao tir cac bai bao cong bd trén cay
khoai mi) sir dung trong nghién ctru (Bang 2) duoc
tong hop va cung cép boi cong ty Integrated ADN
Technologies (My).
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Bang 1. Thong tin cac mau khoai mi thu thap tir cac tinh phia Nam Viét Nam

STT Mau S6 lugng Pia diém
1 bL 01 - 37 37 Huyén Ea Hleo, tinh Bak Lak
2 VTO01-13 13 Xa Lang Dai, huyén Dat Do, tinh Ba Ria Viing Tau
3 VT 14 -21 8 Xa ba Bac, huyén Chau btic, tinh Ba Ria Viing Tau
4 VT 22- 25 4 Xa Long Tan, huyén D4t Do, tinh Ba Ria Viing Tau
5 BT 01 - 04 4 Xa Tra Tan, huyén Ptc Linh, tinh Binh Thuén
6 BT 05 - 08 4 Xa buc Tai, huyén Ptrc Linh, tinh Binh Thuén
7 LA 01-03 3 Xa My Lac, huyén Thua Thira, tinh Long An
8 Déi ching khang bénh 1 Trung tam Nghién ctru Thyc nghiém Nong nghiép Hung Ldc
Bang 2. Trinh ty cac moi ISSR duoc sir dung trong nghién ctru
Tén Loai . San pham Nhiét do ,
chithi | chithi Trinh ty (bp)  Tm(C) Tham khao
F-TTGACATGAGTGATATTTTCTTGAG
SSRY28 @SSR R-GCTGCGTGCAAAACTAAAAT 180 55 Akano et al., 2002
F:GGAAACTGCTTGCACAAAGA
SSRY106 SSR R-CAGCAAGACCATCACCAGTTT 270 58 Lokko et al., 2005
F:GTGCGAAATGGAAATCAATG .
NS158 SSR RTGAAATAGTGATACATGCAAAAGGA 166 55 Okogbenin et al., 2007
F:GTGCGAAATGGAAATCAATG .
NS169 SSR R-GCCTTCTCAGCATATGGAGE 319 55 Okogbenin et al., 2007
F:ATGTTAATGTAATGAAAGAGC .
RME-1 = SCAR R-AGAAGAGGGTAGGAGTTATGT 700, 740 50 Okogbenin et al., 2007
F:-TGCAGCATATCAGGCATTTC .
NS198 SSR RTGGAAGCATGCATCAAATGT 196 55 Okogbenin et al., 2012

0,1 MM mdi loai (dATP, dCTP, dGTP, dTTP) va
4mM MgCL,); 1 uL mbi (10 pmol), 1 pL. ADN khuon
(50 ng/ul). Chuong trinh nhiét dugc thiét lap voi
1 chu ky 95°C/10 phut; 35 chu ky (95°C/30 giay,
Ta/45 giay, 72°C/45 giay); va 1 chu ky 72°C/10 phut,
trong d6, Ta 1a nhiét do gin két cho timg chi thi.
San phiam PCR duoc kiém tra bang dién di trén gel
agarose (1,5%), sau d6 nhudém véi ethidium bromide
(0,4 pg/mL) va quan sat sy xuat hién cua cic bang
ADN trén may chup gel (Geldoc).

2.2. Phuong phap nghién curu
2.2.1. Tdch chiét ADN

Cac mau 14 khoai mi sau khi thu thap dugc
tach chiét ADN tong sé bang phuong phap CTAB
(Healey et al., 2014). ADN thu duoc sau tach chiét
duoc kiém tra do tinh sach (do néng do béng may
quang phd Nanodrop) va chat lugng (dién di trén gel
agarose 1%), sau d6 pha loang dén nong d6 50 ng/uL
va bao quan & —20°C dé sir dung cho phan ting PCR.
2.2.2. Thiét ldp phan irng PCR nhdn dién chi thi
phan tir lién két véi gen khdng

Thuyc hién phan Gmg PCR véi ADN tach chiét tir

2.2.3. Kiém trasw hién dién cua chi thi phan twr lién
kétvéigen khangtrong cdc giong khoai mithu thdp

1a cia mau khoai mi khang bénh kham 14 véi 6 chi
thi phén tir lién két voi gen khang (Bang 2), trong do
mdi chi thi s& dugc sir dung cho mot phan tmg. Phan
g PCR dugc thuc hién véi thé tich 25 uL bao gom:
10,5 pL H20; 12,5 pL PCR master mix (DreamTaq
ADN polymerase, 2X DreamTaq Green buffer,

Két qua PCR duoc kiém tra va phan tich sy hién
dién cua chi thi lién két véi gen khang dua trén sy
pht hop vé vi tri va kich thudc ciia cac bang ADN
thu dugc so véi san pham ADN da duoc cong b lién
quan dén chi thi duoc nghién ctru.



Tap chiKhoa hoc va Céng nghé Néng nghiép Viét Nam - S602(123)/2021

2.3. Thoi gian va dia diém nghién ciru

Nghién ctru dugc thye hién tir 06/2019 - 06/2020
tai Phong Cong ngh¢ sinh hoc Thuc vat, Trung tdm
Cong nghé sinh hoc thanh phd H6 Chi Minh.

[1l. KET QUA VA THAO LUAN
3.1. Tach chiét ADN

Két qua tach chiét mau 1a khoai mi cho thiy ADN
téng s thu duoc tir cac nhom mau cé ndng do trung
binh dao dong trong khoang tir 420,0 - 887,88 ng/uL.
Ty 1& OD260/280 ciia cic mau dao dong trong
khoang tir 1,78 dén 1,84 (Bang 3). ADN ¢6 nong do
tuong dbi cao, it bi dut giy va lan tap chat (Hinh 1)
Diéu nay cho thdy ADN thu dugc du didu kién dé
thuc hién phan tmg PCR.

Bang 3. Két qua tach chiét ADN tdng sé tir 14 khoai mi

x Néng d0 ADN 260/280
STT Mau tr&z%fir;h trung binh
1 bL 01 - 37 636,36 1,80
2 VTO01-13 573,81 1,80
3 VT14 - 21 661,46 1,81
4 VT22 - 25 808,40 1,79
5 BT 01 - 04 887,88 1,78
6 BT 05 - 08 705,35 1,78
7 LA 01- 03 420,87 1,84

DNA L 3839 40 41 42 43 4445 4647 L 48 49 50 51 52 53 54 55 56 57 L 58 59 60 61 62

Hinh 1. Két qua dién di ADN tong sb tach chiét tir mau khoai mi thu thap tai Viing Tau
L: thang ADN chuén; 38 - 62: mau ADN tach chiét tir 1a khoai mi

3.2. Thiét 1ap phan tng PCR nhan dién chi thi
phan tir lién két voi gen khang

Céc phan trng PCR nhén dién chi thi lién két voi
genkhang duoc thiét 1ap trén ADN ciia mau khoai mi
khang bénh déu thu dugc bang ADN c¢6 kich thudc
pht hop voi san pham da dugc cong bd cho cac chi
thi SSRY28 (Akano et al., 2002), SSRY 106 (Lokko
et al., 2005), NS158, NS169, RME-1 (Okogbenin

SSRY28 - € L 1 2 3 \\’{\1“(

\slm) RME l

----- -!

- 3 -

et al.,, 2007) va NS198 (Okogbenin et al., 2012)
(Bang 4, Hinh 2). Viéc thu dugc cac san pham phu
hop véi nhitng két qua nghién ctru da duoc cong bd
cho thiy phan tng PCR duoc thiét 1ap trong nghién
clru nay c6 kha nang nhén dién cac chi thi lién Kkét
v6i gen khang; do d6 co thé sir dung cho muc dich
kiém tra sy hién dién cta céc chi thi ndy & cac mau
khoai mi thu thap.

3 NSI158 - 1 2 3

3 \\m =5 o 1

(=)

Hinh 2. Két qua dién di san pham PCR khuéch dai ADN 14 khoai mi
v6i cac mdi tuong g cho cac chi thi SSRY28, SSRY 106, NS158, NS169, RME-1, NS198.

(-): chirg am; (C): mdi control; (L): thang ADN; 1

,2,3: chung duong.
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Bang 4. San pham thu duoc tir phan img PCR
khuéch dai ADN 14 khoai mi v6i cac moi
twong trng cho cac chithi

Tén chi thi

San pham thu
dugc (bp)

San pham da
cong bd (bp)

SSRY28
SSRY106
NS158
NS169
RME-1
NS198

180, 250
270, 320
166, 250
319, 400
450, 740
196, 280

180
270
166
319
700, 740
196

3.3. Kiém tra su hién dién cta cac chi thi lién két
véi gen khang trong cac mau khoai mi
Két qua kiém tra su hién dién cta 6 chi thi

(SSRY28, SSRY106, NS158, NS169, RME1 va NS198)
lién két v6i gen khang bénh kham 14 trén 74 miu
khoai mi (bao gdbm mau dbi chimg khang bénh) cho
thiy tat ca cic mau kiém tra déu c6 mang it nhat
3 chi thi. Trong d6, c6 21 mau (28,77%) mang
6 chi thi, 32 mau (43,84%) mang 5 chi thi, 19 mau
(26,03%) mang 4 chi thi, va 1 mau (1,37%) mang
3 chi thi (Bang 5).

Bang 5. Két qua kiém tra gen khang bang chi thi phén tir

Chi thi lién két gen khang

NS158

NS169

NS198

SSRY28 SSRY106 RME-1

—~
*
~

bL-01
bL-02
bL-03
bL-04
bL-05
bL-06
bL-07
bL-08
bL-09
bL-10
bL-11
bL-12
bL-13
bL-14
bL-15
bL-16
bL-17
bL-18
bL-19
bL-20
bL-21
bL-22
bL-23
bL-24
bL-25
bL-26
bL-27
bL-28
bL-29
bL-30
bL-31
bL-32

+
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Bang 5. Két qua kiém tra gen khang bang chi thi phan tir (Tiép)

N Chi thi lién két gen khang
Mau

NS158 NS169 NS198 SSRY28 SSRY106 RME-1

—~
*
~

PL-33 + + + + +

PL-34 +

bL-35
bL-36

+ 4+ + + +

bL-37
VT-01

VT-02
VT-03

VT-04
VT-05
VT-06
VT-07
VT-08
VT-09
VT-10
VT-11
VT-12
VT-13
VT-14
VT-15
VT-16
VT-17
VT-18
VT-19
VT-20
VT-21
VT-22
VT-23
VT-24
VT-25
BT-01
BT-02
BT-03
BT-04 +
BT-05
BT-06
BT-07

S IR I R e e R R T T I I o I o e I e S IS o I S I 'S
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+

BT-08
LA-01

LA-02
LA-03
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+ 4+ + + o+ +

+ + + +
+ + + +

DPCKB
%) 54 51 73 73 73 44

Ghi chii: (+): Cé swxudt hién bang ADN muc tiéu; (*): S6 chithi cé bang ADN phit hop véi mau, (**): S6 mau
co bang ADN phut hop voi mot chithi.

6
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Két qua kiém tra ciing cho thay tit ca cac mau
khoai mi thu thap déu c6 su hién dién cia 3 chi thi
(NS198, SSR28, SSRY106) twong tw mau d6i ching
khang bénh. Su khéc biét giita cac mau khoai mi thu
thap S0 v6i mau ddi ching khang bénh chi xuét hién
o truong hop cia 3 chi thi NS158, NS169 va RME-1.
Diéu nay cho thiy bo 3 chi thi NS158, NS169 va
RME-1 ¢6 vai tro rat quan trong trong viéc xac dinh
kha nang khang bénh kham 14 cta gidng khoai mi.
Két qua nay ciing goi y vé kha ning chi can sit dung
3 chi nay cho viéc nhan dién cac gidng khoai mi c6
kha nang khang khang bénh ¢ Viét Nam.

IV. KETLUAN

D thiét 1ap dugc phan tmg PCR nhén dién dugc
6 chithi SSRY28, SSRY 106, NS158,NS169, RME-1
va NS198 lién két voi gen khang bénh kham 14 khoai
mi. Két qua kiém tra trén 74 mau khoai mi cho thy
tat ca cac mau kiém tra déu c6 mang tir 3 dén 6 chi
thi. Trong d6, 3 chi thi (NS158, NS169 va RME-1) ¢
su hién dién khac giita cac mau khoai mi thu thap so
v6i miu ddi chimg khang bénh. Diéu nay cho thiy
b 3 chi thi nay c6 vai trd rit quan trong trong viéc
xé4c dinh kha ning khang bénh kham 14 cua giéng
khoai mi.
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Identification of molecular markers linked to mosaic disease-resistant genes
in cassava varieties in Southern Vietnam

Nguyen Thi Kim Thoa, Huynh Nguyen Minh Nghia,
Nguyen Thi Thanh Thao, Duong Hoa Xo, Nguyen Xuan Dung

Abstract

Cassava mosaic disease (CMD) is currently causing serious damage on cassava in Vietnam. CMD resistant genes
have been investigated and applied to develop CMD resistant cassava varieties over the world but have not yet been
applied in Vietnam. This study aimed to identify the present of the molecular markers linked to CMD resistant gene
(SSRY106,NS158,NS169,NS198andRME-1)incassavavarietiesinSouthern Vietnam by using PCR.PCRreaction
was established to each marker before applying for identification. The results showed that the PCR reaction was
established for identifying the markers. Of the 72 tested samples of cassava varieties, there were 21 samples with six
markers, 32 samples with five markers, 19 samples with four markers and one samples with three markers. The tested
cassava samples differed from the control (with CMD resistance) in three markers (NS158, NS169 and RME-1)
suggesting that those markers may play an important role in CMD resistance of cassava varieties in Vietnam.
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