Tap chi KHOA HOC - Trwdrng Pai hoc Qudc té Hong Bang S6 16 - 06/2021: 23-32

Thiét 1ap quy trinh PCR nhan dién chi thi phan tt lién
két v@i gen khang bénh kham 1a khoai mi (Manihot
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TOMTAT
Bénh khdm I khoai mi (Cassava mosaic disease - CMD) lad mét trong nhifng dich hai gdy tén thét
nghiém trong déi véi san xudt khoai mi trén thé gidi. Cdc giéng khoai mi khdng bénh hién dang
dwocchonlocdwatrénswhiéndiénciacdcchithiphéntirliénkétvdigenkhdng. Baibdondytrinh
bay két qud thiét Iap quy trinh nhén dién cdc chi thi phén ti lién két véi gen khdng CMD béng
phwong phdp PCR. Trong dd, phdn trng PCR duoc thiétldp dénhdn dién 6 chithjbao gém SSRY28,
SSRY106,NS158, NS169, NS198va RME-1. Nhiét d6 batcdp méicla phdn irng PCR dwoc téiwu hda
cho tirng chi thj trwdc khi dp dung cho viéc nhén dién trén cdc méu giéng khoai mi thu thép. Két
qud chothdytrong 25 mdu giéng khoai mi dwoc kiémtra, c6 20 madumang 6 chithjva 5 mdu mang
5chithi. Swkhdcbiét gitta cdc mdu khoaimithu thdp sovdimau déiching (khdng bénh)théhién &
chithi RME-1. Diéu nay cho thdy RME-1 c6 thé cé vai tro quan trong déi vdi viéc nhan dang gen

khdang CMD.

Tirkhéa: bénh kham Id, chithj phdn ti, khoai mi, gen khdng bénh kham Il

1. MO'PAU

Bénh khdm 14 khoai mi do céc virus thudc chi
Begomovirus, ho Germiniviridae gay ra [1] |a
mot trong nhirng dich hai gay ton that nghiém
trong d6i v&inganh san xuat khoai mitrén thé
gidi. Bénh gy hai phé bién & cdc nuwdc chau
Phi, An D6 va SriLanka [2] trudc khi lantruyén
dén Campuchia va Viét Nam vao thang 5 ndm
2015[3].

Hién c6 11 loai virus gdy bénh kham |a khoai
mi d3 dugc mo ta trén thé gidi bao gom:
African cassava mosaicvirus-ACMV, African
cassavamosaicBurkina Fasovirus- ACMBFV,
Cassavamosaic Madagascarvirus-CMMGYV,
East African cassava mosaic virus - EACMYV,
East African cassava mosaic Cameroon virus
- EACMCV, East African cassava mosaic

Tac gia lién hé: TS. Nguyén Xuan Diing
Email: nxdung.snn@tphcm.gov.vn

Journal of Science - Hong Bang International University

Kenya virus - EACMKYV, East African cassava
mosaic Malawivirus - EACMMV, East African
cassava mosaic Zanzibar virus - EACMZV,
South African cassava mosaic - SACMYV,
Indian cassava mosaic virus - ICMV, Sri
Lankan cassava mosaic virus - SLCMV [4] va
mot ching (East African cassava mosaic
virus-Uganda) [5-6].Trongdd, loaiSriLanka
cassava mosaic virus hién dang gay hai trén

khoaimidViétNam[7].

Bénhkham la ddvadanggay hainghiémtrong
trén nhiéuvung trong khoai mi & Viét Nam. Dé
c6 thé kiém soat hiéu qua bénh nay can phai
taoragiong khoai micé khd ndngkhangbénh.
Cécchithiphantdirlién kétvédigen khdngbénh
khdm |14 (CMD) da duoc phat hién béi nhiéu
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nhém nghién clu trén thé gidi. Pau tién,
Akano va cong sy [8] dd xdc dinh duwoc hai chi
thilién kétvdigenkhang CMD (SSRY28va GY1)
nam & khodng cach 9 va 8 cM tuwong &rng so vdi
locus gen. Sau dd, nhiéu chi thi khac lién két
vdigen khdang CMD ciing da dwoc phathiénva
st dung nhu NS158, NS169, RME-1[9], NS198
[10], SSRY106[11];55214 30911 [12] vaS5214
780931 [13]. Trong d06, cac chi thi SSRY2S,
SSRY106, NS158, NS169, NS198 va RME-1 d3
dwoc st dung cho chon gidng khoai mi khang
CMD[10].

Duwatrénco sd cacchithiphantdlién két

v@i gen khdng CMD d3 dugc cong bd,
nghiénctunaythiétldpquytrinhPCRnhan
dién dé xac dinh suw hién dién cla cdac chi
trong mét s6 gidng khoai mi, phuc vu cho
congtacchongidngkhoaimikhangCMD &
ViétNam.

2.VATLIEUVAPHUONG PHAP

2.1.Vatliéu

Mau |4 khoai mi khang CMD (giéng C33) duoc
cung cdp bdi Trung tdm Nghién ciru Thuyc
nghiémNongnghiépHungLbc.

Mau ld khoai mithuthap tir vung trong khoai mi
atinh BaRia-VingTau(Bang1).

Bang 1. Thong tin cac mau khoai mi thu thap tir tinh Ba Rja - Viing Tau

STT Mau S6 luwgng Ngudn goc mau Pia diém
1 VTO1-13 13 G‘leng sAan xuat, thu thap trén X? L;jmg Dfn,hu\yen Pat Do, tinh
dong rudng Ba Ria - Ving Tau
5 | vT14-21 3 G\leng sAan xuat, thu thap trén )Ea Da\ Bf_ac, hL~Jyen ‘Chau bire,
doéng rudng tinh Ba Ria - Viing Tau
3 VT 22- 25 4 G\leng sAan xuat, thu thap trén )Ea Lolqg'Tan,Nhuy?n bat Do,
dong rudng tinh Ba Ria - Viing Tau
e 4o h&r nghié T a ~ . R )
Doi chirng GIOFT% t u:ng em do .Eung t?m Xa Hung Thinh, huyén Trang
4 i . 1 Nghién ctru Thuc nghiém NoOng , “ .
khang bénh A R M Bom, tinh Bong Nai
nghiép Hwng LOc cung cap

Trinh ty méi twong &¢ng cho cédc chi thij
phant& (tham khdotlrcdcbaibdocodng
bd trén cdy khoai mi) st dung trong

nghién citru (Bang 2) duoc téng hop va
cung cadp bdi cong ty Integrated DNA
Technologies(My).

Bang 2. Trinh tu cdc mdi ISSR duwoc st dung trong nghién clru

Tén Loai . R " >
chithi | chi thi Trinh ty San pham (bp) Tham khao
F:GTGCGAAATGGAAATCAATG .
NS158 SSR RTGAAATAGTGATACATGCAAAAGGA 166 Okogbenin et al., 2007
F:GTGCGAAATGGAAATCAATG .
NS169 SSR R-GCCTTCTCAGCATATGGAGC 319 Okogbenin et al., 2007
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NS198 SSR ;Trggii%fg GC?AGTGC]i:;TGCT 196 Okogbenin et al., 2012
SSRY28 SSR ;Lzﬁ_gigziiilifg ATAFZgTGAG 180 Akano et al., 2002
SSRY106|  SSR ;gig@:ﬁgﬁglﬁgﬁgéﬁé?ﬁr 270 Lokko et al., 2005
RME-1 SCAR ;ig?;é:;ggﬁﬁg%i%ﬁiﬁ? (gT 700,740 | Okogbenin et al., 2007

2.2. PHUONG PHAP
TachchiétDNAtongsdtirlakhoaimi

DNA tdng s& dugc tach chiét tir 14 khoai mi
bangphuwongphdp CTABtheonghiénctrucua
Healey va cong sy [14]. DNA tach chiét s&
duoc kiém tra chat lwgng théng qua dién di
tréngelagarosevadondngdd DNAbang may
quangphd(NanoDrop).DNAtongs6céndng
do6 va do tinh sach thich hop sé duogc pha
lodngvé ndéng dd25-50ng/uLdésrdungcho
cacthinghiémtiéptheo.
ThiétlapphaningPCRnhandiéngenkhang
Phan&ngPCRdAwocthiétlaptrénkhudnDNA
tachchiéttirldchamaukhoaimikhangCMD
(dwoc cung cdp bdi Trung tdm Nghién clru
Thuc nghiém Nong nghiép Hung Loc) véi 6
moéitwong ngcla 6 chithiphantl lién két
vdi gen khdng (Bang 2). Thanh phan phan
¥ng (25 plL) bao gdbm: 10.5 pL H20; 12.5 plL
PCR master mix (DreamTaq DNA
polymerase, 2X DreamTaq Green buffer, 0.1
mM mdiloai dNTP (dATP,dCTP, dGTP, dTTP),
4 mM MgCl,); 1 uL m6i (10 pmol/pul) va 1 pL
DNA khuon (50 ng/uL). Chuwong trinh nhiét
duocthiétlapvdilchuky95°C/10 phat; 35
chu ky 95°C/30 giay, Ta/45 giay, 72°C/45
gidy;valchuky72°C/10phuat.Trongdd, Tala
nhiét dd bat cdp moi duoc xdc dinh theo
cong thirc Ta=Tm - 3°C, v&i Tm la nhiét d6
néngchdycltamoi.SanphdmPCRduwgckiém
trabangdiénditréngelagarose(1.5%), sau
do nhudom vé&i ethidium bromide (0.4
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ug/mL)vaquansatsuxuathiénclacacbang
DNAtrénmaychupgel(Geldoc).

Khao sat nhiét do bat cip moéi tdi wu cho
phanirngPCR

Duavao nhiét dd nédng chay (Tm) cda méi do
nhasanxuitcungcap, tién hanh téi wvunhiét
do batcdp moi(Ta)bangcachthuwchiénphan
rng PCRv&iTathaydéitrongkhodng+4°Cso
v&i Tm (Bang 3). Nhiét d6 bat cip moi ma tai
d6s6 bang DNA c6 thé quan sat trén gel dac
hiéu va rd nhat sé dugc chon la nhiét do toi
uvu. Thanh phan va chuvong trinh nhiét caa
phan &¢ng PCR dugc thuc hién tuong ty nhu
ndidungthiétlapphanng.

Kiém tra sw hién dién cta gen khang bénh
khdmlatréncacgiongkhoaimithuthap

Su hién dién cha cdc chi thi phan t& lién két
v@i gen khang trong cdc mau thu thap duoc
ki€m tra bang cach thuc hién phan &ng PCR
v&i mau DNA téng s6 tach chiét tir 1a. Phan
tich sy hién dién cda chi thi lién két vai gen
khdng dwa trén sy phu hop vé vi tri va kich
thuwdcclacacbang DNA thuduwocsovdisan
pham DNAdadugccdngbbliénquandénchi
thiduwgcnghiéncuiru.

3.KETQUA
TachchiétDNAtongsotirlakhoaimi

K&t quatachchi€t DNAtrmaulakhoaimicho
thay DNA téng s6 thu duoc cé néng d6 dao
dongtrongkhoadngtr313dén1,179.8ng/uL,
véi ty lé OD,,,/OD,,, cla mau dao ddng tir
1.76d&n 1.87 (Bang4).
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Bang 3. Nhiét do 4p dung cho khao sat nhiét do bat cip moi téi wu

Nhiét @ khao st (°C
(cII:/ikt)lI\i) Nhiét dé Tm (°C) i6t 40 khao sat (°C)

! 1 [ 2 [ 3 | 4[5 |6 |7 | s
NS158 55 52 | 531 | 538 | 548 | 56 | 57 | 57.8 | 59
NS169 55 52 | 531 | 538 | 548 | 56 | 57 | 57.8 | 59
NS198 55 52 | 531 | 538 | 548 | 56 | 57 | 57.8 | 59
SSRY28 55 52 | 531 | 538 | 548 | 56 | 57 | 57.8 | 59
SSRY106 58 55 | 561 | 56.8 | 57.8 | 59 | 60 | 60.8 | 62
RME-1 50 46 47.1 47.8 48.8 50 51 51.8 53

Bang 4. Nong d6 va ty Ié OD,,, /OD,,, cia DNA tach chiét tir 1a khoai mi

STT Kv hiéu N‘6ng d6 DNA (ng/p.L) ODzeo/zso
1 VT-01 441.3 1.79
2 VT-02 467.0 1.80
3 VT-03 710.4 1.81
4 VT-04 471.7 1.80
5 VT-05 522.9 1.82
6 VT-06 313.1 1.77
7 VT-07 381.4 1.79
8 VT-08 442 .4 1.79
9 VT-09 959.5 1.82
10 VT-10 345.0 1.76
11 VT-11 1,020.7 1.79
12 VT-12 980.7 1.80
13 VT-13 403.4 1.82
14 VT-14 937.1 1.84
15 VT-15 556.6 1.81
16 VT-16 456.9 1.78
17 VT-17 598.4 1.82
18 VT-18 484.2 1.87
19 VT-19 1,074.5 1.82
20 VT-20 570.4 1.79
21 VT-21 613.6 1.77
22 VT-22 601.6 1.79
23 VT-23 1,179.8 1.78
24 VT-24 377.6 1.79
25 VT-25 1,074.6 1.78
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K&t qua dién di DNA trén gel agarose 1% ciling
cho thay DNA thu dwoc tir mau 1a khong bi dit
gdy va it 1an tap chat (Hinh 1). Biéu d6 cho thay

DNA L 3839 40 41 42 43 44 45 4647 L

el e — — —

—— — e

48 49

DNA téng s thu dugc ddm bao yéu cau vé
néng doé cling nhw dd tinh sach dé s&r dung cho
phan &ngPCR.

50 51 52 53 4 55 56 57 L 58 39 60 61 62

Hinh 1. K&t qua dién di DNA téng s6 tach chiét tir mau khoai mi thu thap tai Viing Tau.
L. Thang DNA chuan (100 - 10,000 bp)

Thiétlap phdnrngPCRnhindiéngenkhang

Phan &ng PCR duoc thiét 1ap gitta mau DNA ly
trich tir 1& cda giéng khoai mi khdng bénh vai
moi twong irng cho sau chi thi dwgc sir dung
trong nghién cru nay déu thu dwgc san pham
c6 chira phan doan DNA phu hop v&i cac két
qua da dwgc cong bd. Cu thé, san pham phan
&rng v&i cdc mdi NS158, NS169 va RME-1 cé
chitra cdcphdandoan 166 bp, 319 bp va 700 bp,

C I

S5RY28 SSRY106 NS158 NS169  RME1

phuhgpvdicongbdciaOkogbeninvacdongsy
(2007) [9]; San pham phan (rng v&i cac moi
NS198, SSRY28, SSRY106 c6 chira cac phan
doan 196 bp, 180 bp va 270 bp, phu hgp v&i
cdngbd clia Okogbeninvacdng sy [10], Akano
va cong su [8] va Lokko va cong sy [11] (Hinh
2). K&t qua nay cho thay phan rng PCR duoc
thiét |3p da khuéch dai dwoc céc chi thi phan
tltwong *ng @ maukhoaimikhangbénh.

NS198

Hinh 2. K&t qua dién di sdn pham PCR khuéch dai DNA ly trich tir 14 khoai mi khang bénh véi cac
mdoi twong ng cho cac chi thi NS158, NS169, NS198, SSRY28, SSRY 106,
RME-1. (-): chirng am; (C): kiém chirng PCR; (L): thang DNA
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Khaosatnhiétdo batcip moi(Ta)téiwu

Nhin chung, & tat ca cdc nhiét d6 Ta khdo sat,
phan &ng PCR duwgc thiét 14p vdi cdc moi
twong &ng véi sdu chi thi déu thu duoc san
pham khuéch dai cé kich thudc phu hop. Tuy
nhién, nhiét d6 Ta phu hop (cho sdn pham ré
nhat) cé sy thay d6i khdc nhau tuy thudc vao
tirng moi. Cadc moi NS158, NS169, NS198 va
SSRY28 cho san pham sdng va rd nhat & nhiét
détuong rng 54.8°C, 54.8°C, 56.0°Cva 53.8°C
trong khodng nhiét dé khao sat tir 52 - 59°C.
M®i SSRY106 cho san pham sang va ré nhat &

NS158 + L

W
E :

NS198 . B L

Ir

SI'C SRIC B3 ECMET NYC STC STAC SRC

EDCiedR «

L 33C S1C S5 C5FC S°C §°C 808°C 62°C

S RN BRCHEC NC ST STEC 3eC

nhiét d6 57.8°C trong khoang tlr 55 - 62°C va
moi RME-1 cho san phdm sang va rd nhat &
nhiét d6 50.0°C trong khoang tir 46 - 53°C
(Hinh 3). K&t qua nay cho thay viéc thay ddi
nhiét Ta cé anh hudng dén hiéu qua khuéch
dai cha phan &rng PCR. Phu hgp vai két qua
nay, Rychlik va cdng su [15] cling cho rang
nhiét d6 Ta 1a mdt trong nhirng yéu té quan
tronganh hudng dén hiéu qud khuéch daicua
phan &rng PCR; va viéc t6i wvu hdaTacdy nghia
rat quan trong trong cac phan &ng st dung
DNAboOgenlamkhudn.

NSI6S - ¢ L

SI'C 31T 3BT HET T 51T STEC SPC

- EE B o

SSEYZE .+ L MO SATC SABCSAEC T ST STEC S0

A6°C 470N AT ECHREC SN0 S1IMC 5180 B0

Hinh 3. K&t qua dién di san pham PCR khuéch dai DNA cua 13 khoai mi khang bénh véi moi tuong
&rng cho céc chi thi phan tlr & cac nhiét d6 Ta khac nhau.
(-): chlrng am, (+): chirng duong, (L): thang DNA (100 - 10,000 bp)
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Kiém tra su hién dién cta gen khang trén cac
gidongkhoai mithuthip

K&t qua kiém tra sy hién dién cta gen khang
bénh khdm 14 trén 25 mau khoai mi thu thap véi
6 chithiphantlr (NS158,NS169, SSRY28, RME-1,
NS198 va SSRY106) cho thay tat ca cac mau kiém
tra déu cd mang it nhat 5 trong sd 6 chi thi dwoc
khao sat. Trong d6, c6 20 mau (80%) mang 5 chi

thi va 5 mau (20%) mang 6 chi thi (Bang5). Sy
khac biét gitta cdc mau khoai mi thu thap so véi
mau d6i chirng (khdng bénh) thé hién & chi thi
RME-1. Diéu nay cho thay cdc mau khoai mi thu
thap c6 mang chi thi RME-1 (mau VT20-24) cé
thé 13 cac mau cé mang gen khang va RME-1 1a
chi thi cé vai tro quan trong trong viéc xac dinh
sy hién dién ciagen khang CMD.

Bang 5. K&t qua kiém tra gen khang bang chi thi phan t&

B Chi thi lién két gen khang bénh kham |4 khoai mi
Ky hiéu mau

NS158 NS169 NS198 SSRY28 | SSRY106 | RME-1 | (*)
VT-01 + + + + + 5
VT-02 + + + + + 5
VT-03 + + + + + 5
VT-04 + + + + + 5
VT-05 + + + + + 5
VT-06 + + + + + 5
VT-07 + + + + + 5
VT-08 + + + + + 5
VT-09 + + + + + 5
VT-10 + + + + + 5
VT-11 + + + + + 5
VT-12 + + + + + 5
VT-13 + + + + + 5
VT-14 + + + + + 5
VT-15 + + + + + 5
VT-16 + + + + + 5
VT-17 + + + + + 5
VT-18 + + + + + 5
VT-19 + + + + + 5
VT-20 + + + + + + 6
VT-21 + + + + + + 6
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VT-22 + + + + + + 6

VT-23 + + + + + + 6

VT-24 + + + + + + 6

VT-25 + + + + + 5
bC + + + + + + 6
(**) 26 26 26 26 26 6

Ghi chu: (+): ¢ sw xudt hién bdng DNA muc tiéu; (*): s6 chi thj c6 bdng DNA pht hop véi méu;

(**): s6 mdu cé bing DNA phi hop véimét chithi.

4. KET LUAN

QuytrinhPCRnhandiénchithiphantiliénkét
véi gen khdng CMD d3 duoc thiét |ap va 4p
dung cho viéc nhén dién 6 chi thi (NS158,
NS169, SSRY28, RME-1, NS198 va SSRY106)
trén 25 mau khoai mi thu thap. K&t qua cho

thay c6 20 mau (80%) mang 6 chi thj tvong ty
nhu mau d8i chirng khang bénh va 5 miu
(20%) mang 5 chi thi. Su khac biét gitra mau
thu thap va déi chirng duoc thé hién & chi thi
RME-1, cho thay chi thi nay cé y nghia quan
trongddéivéiviécxacdinhgenkhéng.
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Establishment of PCR procedure for identifying
molecular marker linked to cassava mosaic disease
(ManihotesculentaCrantz) resistantgene

ABSTRACT

Huynh Nguyen Minh Nghia, Nguyen Thi Kim Thoa,
Nguyen Thi Thanh Thao and Nguyen Xuan Dung’

Cassavamosaicdisease (CMD)is one of the most devastating pests of cassava productionin the
world. The disease-resistant cassava varieties are currently being selected based on the
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presence of molecular markers associated with the resistance gene. This paper presents the
results of establishing the process of identifying molecular markers associated with the anti-
CMD gene by the PCR method. In which, PCR reaction is set up to identify six markers, including
SSRY28,SSRY106, NS158, NS169, NS198 and RME-1. The annealing temperature (Ta) of the PCR
reaction was optimized for each marker before applying for identification on collected samples
of cassava. The results showed that there were 20 samples with six markers and five samples
with five markers. The difference between the collected samples compared with the control
(disease resistance) samples was shown in the RME-1 marker. This suggests that RME-1 may
haveanimportantroleintheidentificationofthe CMDresistance gene.
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