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Tom tat

Bénh kham 14 sin (Cassava mosaic disease, CMD), do vi-rtt thudc ho Geminiviridae gay ra, [a mot
trong 10 bénh gay thiét hai mia mang I6n nhét trén thé gisi. Trong nghién ciu nay, cac mau la sin
vai bénh tich kham dic trung dwoc thu thap tai Tay Ninh, Ninh Thuan va Ca Chi. Két qua PCR xac
dinh c4c mau duong tinh véi Sri Lanka cassava mosaic virus (SLCMV). Phan tich dac diém di
truyén genome A va B cho thdy cac chung SLCMV nghién citu chia sé mirc d6 twong dong cao vé
nucleotide va amino acid véi nhau va cUng nhom véi cac chung SLCMV phan lap dugc tai Sri
Lanka, An Bo, Campuchia va Trung Qudc; qua d6 du doan cac ching SLCMV nay cé chung ngudn
gdc. Két qua trén ciing du doan SLCMV Iuu hanh tai nuéc ta ¢6 thé bat ngudn tir cac qubc gla béo
céo bénh trude d6, dic biét la Campuchia - quéc gia co chung duong bién gidi voi nudc ta. Két qua
nghién ctru nay gitip danh gia ddc diém sinh hoc, di truyén hoc, nham hd trg cong téc kiém soét va
du doan xu huéng lay nhiém cua SLCMV trén cay sin tai Viét Nam.
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1 Gidi thiéu

Cay sian, tén La-tinh Manihot esculenta, thudoc ho
Euphorbiaceae, 1a mot trong 3 loai cay trong quan trong
nhét cung cap cho nhu cu carbohydrates trén toan thé gigi.
Bénh kham 14 sin (cassava mosaic disease, CMD) do vi-rit
thuéc ho Geminiviridae, da gy ra nhitng thiét hai nghiém
trong vé kinh té ciing nhu an ninh lwong thuc cho cac viing
trong san thudc cac qudc gia & Chau Phi va An Do, de doa
truc tiép toi cac vung trong sin khac trén toan thé gigi[1].
Tinh dén nay, da xac dinh duoc 5 loai gay bénh, bao gom
African cassava mosaic virus (ACMV), East African
cassava mosaic virus (EACMV), va South African cassava
mosaic virus (SACMV) gay bénh kham 4 sin tai Chau Phi;
Indian cassava mosaic virus (ICMV) gay bénh kham 14 sin
tai An Po; va Sri Lanka cassava mosaic virus (SLCMV)
gay bénh kham 14 san tai Sri Lanka, An Do va sau do6 lan
sang mot s6 nudc thuoc khu vgec Pong Nam A bao gom
Singapore, Campuchia, Trung Quéc va Viét Nam[2].
SLCMV thudc chi Begomovivus, ho Geminiviridae - mot
ho vi-rGt lon gay ra cac bénh trén thuc vat hai la mam.
Ciing gibng nhu cac Begomovivus khac, SLCMV dugc lay
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truyén boi bo phin tring Bemisia tabaci. Genome cua
SLCMV dang DNA mach don (single strain DNA, ssSDNA)
gdbm hai mach vong 1a DNA-A va DNA-B voi chiéu dai
xap xi 2700bp va ving dich ma trén ca hai chiéu cua chudi
DNA[2]. DNA-A ma hda cho 6 loai protein, ki hiéu la
AC1-4, AV1 va AV2, trong d6 protein AV1 dong vai tro la
protein vo cd chirc ndng quan trong trong qué trinh gay
nhiém caa vi-rat vao té bao chi[3]. DNA-B ma hoa cho 2
protein, BC1 va BV, lién quan dén chtrc ning van chuyén
cua vi-rat. Cac triéu chang ghi nhan trén cay san nhiém
SLCMV bao gém vang 14, xoan 14, teo ngon, cdi coc dan
t6i giam ning suat va giam chat luong cu.

SLCMV lan dau dugc béo cdo gay bénh kham l4 sin tai Sri
Lanka tir trude nam 2002 va c6 moi quan hé véi SLCMV
gay bénh kham 14 sin tai An D6 nim 2005. Nam 2016,
Campuchia bdo céo phat hien SLCMV gay bénh kham la
sn tai tai tinh Ratanakiri thuoc khu vuc phia Pong giap
Viét Nam. Nam 2017, sén trong tai tinh Tay Ninh c6 biéu
hién triéu ching cua bénh kham 14 sin do SLCMV gay ra
nhu 14 bi Ga vang va xoan teo, cdy phat trién cham va coi
coc. Theo sb liéu thong ké cua Cuc Bao vé Thuc vat, tinh
téi thang 02/2019, ca nude c6 khoang 26 nghin ha dién tich
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san trong da bi nhiém SLCMV tai 14 tinh, thanh phé trén ca
nuée bao gdm Tay Ninh, Ninh Thuan, Thanh phé HS Chi
Minh, Péng Nai, Ba Ria Viing Tau, Binh Duwong, Binh
Phué6c, Gia Lai, Long An, ik Lk, Khanh Hoa, An Giang,
Kon Tum, Binh Thuan... giy thiét hai kinh té cho nguoi
dan ciing nhu anh huéng téi ngudn cung cip nguyén liu va
gidng cho nhu ciu trong nudc va xuat khau[4].

Nghién ctru nay xac dinh dac diém di truyén hoc caa mot sé
chiitng SLCMVs trong mau bénh kham 14 sin thu thap dugc
tai cAc tinh c6 bao cdo lwu hanh bénh bao géom Tay Ninh,
Ninh Thuan va Cu Chi. Két qua duogc sir dung dé xac dinh
méi tuong quan vé mat di truyén hoc giita céc chang
SLCMVs dang luu hanh, tir d6 xac dinh dugc mire do tac
dong cia SLCMVs cling nhu dua ra nhitng goi y trong canh
tac cay sin tai nudc ta.

2 Vit liéu va phuong phap nghién cuu

2.1 Vit liéu nghién ctru

Mau bénh pham Ia 14 cay san voi trigu ching dic trung ciia
bénh kham 14 do vi-rut nhu cay bi bénh coi coc; 14 xuat hién
nhitng vét vang xen lan phan xanh, nhé hon binh thuong, bi
bién dang va nhan nheo (Hinh 1). Mau I& bénh duoc thu
thap tai Tay Ninh, Ninh Thuan va Ca Chi. La dugc rira sach
VGi nude cat va sat tring bé mat ngoai bang con 70° va bao
quan trong -20°C dén khi duoc sir dung dé tach chiét DNA.

Hinh 1 MAu I4 sén véi bénh tich dic trung cua bénh kham l&
2.2 Téch chiét DNA va thuc hién phan tng PCR

DNA ciia SLCMVs duoc tach chiét bang bo kit HI™ DNA
Plant Kit (ABT, Viét Nam) theo huéng dan cua nha san
xuat. Qui trinh tach chiét DNA duoc tom tit nhu sau: 50mg
mau 14 bénh dugc  trong ni-to 1ong trude khi dwgc nghién
nhé bing cdi chay. Tiép theo mau duoc li giai bing cach bd
sung hdn hop gom 400pl dung dich PLS1, 10ul RNase A (u
tai 65°C trong 30 phut) va 130ul PLS2. Tiép theo, DNA
duogc gan trén cot silica, rira sach véi washing buffer 2 Ian.
Cudi cung DNA duoc tach khoi cot silica bang elution
buffer. DNA dugc bao quan & -20°C dén khi duoc sir dung
cho phan ang PCR.

Phan tmg PCR duoc thuc hién v6i thanh phan va diéu kién nhur
sau: 5ul DNA tinh sach, 1ul dNTPs (10mM), 1ul mdi loai cho
moi sense (SLMVA-F: 5
ATGTCGAAGCGACCAGCAGATATCAT -3°), va anti-sense
(SLMVA-R: 5’- TTAATTGCTGACCGAATCGTAGAAG -3°),

2ul 10x PCR buffer, 1.25U DNA Polymerase (MyTaq™ DNA
Polymerase, Bioline, England) va b6 sung nudc cit khir ion dén
da 25pl. Chu trinh nhiét caa phan tng PCR nhu sau: 94°C
trong 2 phat; 35 chu ki ¢ 94°C trong 30 giay, 53°C trong 30
gidy, va 72°C trong 4 phut; va kéo dai chudi & 72°C trong 7
phat. San phim PCR duoc kiém tra trén gel agarose 1,2%.
2.3 Giai trinh tu gen, phan tich trinh tu gen va xay dung cay
pha hé

Giai trinh ty gen: San pham PCR duoc tinh sach bang bo
kit QIAquick PCR Purification (QIAgen) theo huéng dan
ctia nha san xuat. San pham PCR tinh sach dugc st dung dé
giai trinh tu theo phwong phap Sanger sequencing véi cap
mdi dac hiéu (FirstBase, Malaysia).

Phan tich trinh ty gen: Két qua giai trinh tu gen duoc phan
tich bang phan mém DNASTAR Lasergene (DNASTAR®).
Trinh ty nucleotide (nt) va amino acid (aa) cua cac chang
SLCMVs va céc chiing tham chiéu duoc phan tich, so sanh
bang phan mém BioEdit 6.0[5].

Xay dung va phan tich cay pha hé: Trinh tu di truyén gen
SLCMVs cua nghién ciru nay dugc so sanh vai céc chang
SLCMVs tham chiéu. Trinh ty gen dugc sap xép sur dung
chuong trinh CLUSTAL X alignment[6]. Cay pha hé dugc
xay dyng dya vao phin mém Mega 7.0 voi tham s
Kimura-2 parameter md phong su thay do6i nt va Bootstrap
re-sampling 1.000 lan[7].

3 Két qua va thao luan

3.1 Phat hién SLCMV trong mau la sin bénh bang phan
ung PCR

SLCMVs trong mau bénh pham ldy tai 3 tinh 1a Tay Ninh,
Ninh Thuan va Cua Chi duoc chan doan bang phan tng PCR
VvGi cap mdi dac hiéu trén ving genome A. San pham PCR
(kich thuéc khoang 800bp) cho két qua dwong tinh vai
SLCMVs (Hinh 2). Két qua PCR khuéch dai dac hiéu véi
genome A caa SLCMVs trong cac mau bénh phdm cho
thiy cac triéu chiang xuat hién trén cay nhiém bénh 1a dic
trung. Vi-rdt ¢6 kha ning ton tai va phét tan nhanh tir viing
nhiém bénh sang céc ving 1an can nho trung gian truyén
bénh bo phan tring va/hoic cac hoat dong giao thuong nhu
bubn ban nguyén liéu, gidng.

A) ®)
ccC TN NT M CC ™ NT

Hinh 2 (A) Téng sé DNA SLCMVs trong mau thu tach chiét
va (B) PCR phat hién SLCMVs trong mau chén doan.
CC (Cu Chi), TN (Tay Ninh), NT (Ninh Thuan).
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3.2 Phan tich va so sanh trinh tu genome

Trinh tu cua doan genome phat hién dugc xac dinh bing
phuong phap giai trinh ty Sanger sequencing (FirstBase,
Malaysia). Két qua cho thay ca ba chiing nghién ciru chia sé
mic do twong ddng voi chang vi-rat dugc phan lap tai
Campuchia ndm 2015 va Trung Qudc nim 2018. Trinh ty
day du ciia genome A va B duoc xac dinh véi kich thuéc
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mdi genome lan luot 1a 2,760 nt va 2,737 nt. Két qua so
sanh trinh tu nt caa genome A va B cho thiy cac ching
phan lap tai Viét Nam chia s¢ mirc do tuong dong la 99,7-
100% va 99,5-100%, va véi cac ching tham chiéu phan lap
tr Sri Lanka, An Do, Trung Qudc, Campuchia la 93,3-
99,8% va 95,4-99,7% cho genome A va B (Bang 1)[8, 9].

Bing 1 Murc do tuong dong nt va aa genome A va B ciia 3 chiing SLCMVs phan lap tai Tay Ninh, Ninh Thuan va Ci Chi so véi

céc chang tham chiéu

Chiing DNA-A | DNAB | AVL | AV2 | ACL | AC2 | AC3 | AC4 | BVL | BClL
Ninh thuan 100 100 100 | 100 | 100 | 100 | 100 | 100 | 1200 | 100
(100) | (100) | (100) | (100) | (100) | (100) | (100) | (100)
Cu Chi 99,7 99,7 | 99,8 | 99,7 | 99,7 | 99,0 | 100 | 100 | 99,4 | 100
(100) | (99,1) | (99,0) | (97,0) | (100) | (100) | (99,2) | (100)
Tay Ninh 99,7 995 | 99,7 | 99,7 | 99,9 | 99,7 | 100 | 100 | 99,3 | 99,7
(100) | (99,1) | (99,6) | (99,2) | (100) | (100) | (99,2) | (99,6)
SLCMA- 99,8 99,7 100 | 946 | 999 | 995 | 100 | 100 | 99,4 | 99,8
A/Cambodia (100) | (94,9) | (99,6) | (99,2) | (100) | (100) | (99,2) | (99,6)
HN7/China 99,7 996 | 99,8 | 943 | 99,8 | 997 | 100 | 100 | 99,3 | 99,7
(100) | (94,0) | (99,6) | (99,2) | (100) | (100) | (98,8) | (99,6)
TVM3/India 98,5 982 | 99,8 | 938 | 96,7 | 990 | 990 | 97,6 | 984 | 982
(100) | (93,2) | (94,7) | (98,4) | (99,2) | (95,0) | (97.6) | (97,9)
Malappuram 97,7 966 | 99,3 | 995 | 96,0 | 948 | 967 | 983 | 965 | 97,5
/India (100) | (93,2) | (93.4) | (93,3) | (94,0) | (97,0) | (93,3) | (97,2)
PSL4-2018/ 933 954 | 92,3 | 823 | 959 | 958 | 930 | 98,3 | 975 | 959
Sri lanka- (96,8) | (85,5) | (92,3) | (95,5) | (90,2) | (96,0) | (94,4) | (94,7)

3.3 Phén tich cay pha hé

Cay pha hé cho genome A va B dwoc xay dung dé phan
tich mbi quan hé cua trinh ty genome A va B cua cua
chang nghién ctu véi cac chung tham chiéu thu thap trén
dir liéu Genbank-NCBI. Phan tich cay pha hé cho thay
genome A va B cua 3 chung nghién cau thuéc nhém
SLCMVs. Trong d6, genome A nam clng nhém voi cac
chung phéan lap tir Sri Lanka (pSL1), Campuchia, Trung
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Qudc (HN7) va An Pg[8-10]. Trong khi d6, genome B
cia 3 chang nghién ciu ndm cung nhém véi cac ching
phan lap tir Capuchia, Trung Qubc va An D¢ va tach khoi
phan nhém bao gom cac chung phan lap tir Sri Lanka
(pSL4) va An Bo (TVM1, Malappuram) (Hinh 3). Két qua
nay cho thay c6 thé tai to hop da say ra & genome B dé
hinh thanh nhém SLCMVs m¢i[11].



Tap chi Khoa hoc & Cong nghé S6 9

DNA-A

94SLCMV/TumilNadu7/Indin/2008 AJ890229
amilNadu2/India/2008 AJ890227
g Indin/2008 AJR90228
2014 KF898349
‘()H AJ579307

‘China/2018 MlI\WHM()
V N6/VietNum/2018 LC312131
@ SLCMY/Ninh Phuan/VietNam/2019
® SLCMV/CuChi/VietNan/2019
70|'® SLCMV/TayNinl/VietNam/2019 SLCMV
h KUS50961
08 AJB90225
008 AJ890224
10fp SLEMV, 5 KR611579

1op [- SLEMV/TVMY/India/2015 KP455486
SLCMV/Malappur. Imll /2015 KR611577

N8 AJR90226
KP455484
)8 NC 003861

o S|
TOUSLCMV/pSI W/2015 AJ314737
t ICMV/India/2006 Z24758
L 7—,‘| [ ICMV/M, dia/2005 AY730035 ICMV

(
1OBICMV/Muharushtra/Indin/2015 AJ314739
~ ACMV/AP/

ml

Nigeria-Ogo/2005 AJ427910
Jf ACMV/CM-DO3/Cameroon AY 211885 ACMY
[ 10b ACMV/CM-DO2/Cameroon/2003 AF366902
m(vl ACMV/TZ10/Tanzanin/2005 AY 795988
100 L EACMV/24-ug175-8/Ugandw/2007 AM502327 | EACMY

| | EACMV/Tanzania/2003 783256
10D SACMV/Africa/2001 AF155806
— SACMV/TV3/Zimbabwe/2008 AIS75560 SACMV
0% SACMV/M12/Mudagascar/2005 Al422132
) TGMV/DNA-A2003 K02029

0.05

DNA-B
SLOCMV/VTNGO/VietNam/2018 1.C312130
f @ SLOMV/Ninh Thuan/VietNam/2019 )
4@ SLOMV/CuChi/VietNam/2019

@ SLOMV/Tay Ninh/VietNam/2019
SLOMV/HNT/Ching/2018 MHS91841 SLCMV
SLOCMV/SLOMV-B/Cambodin/201 6 KTE61469
SLOMV/Erode/Indin/2011 KUSSOWG2
SLOMV/Erode/Indin/2014 KIFROBISO
SLOCMV/Attur-2/Indin/2015 KP455485
SLOCMV/Adivaram/India/2015 AIST9308
SLCMV/TYMMIndia/2015 KP455487

ICMV/PICMIS/Andin/2015 AJ3 14740

ICMY
of 1EMV/Indin/2005 A1S1
Of ICMV/Mu 2008 AIS75820
10D SLCM Y/ Malapy 15 KRO11578
SLOMY
SLOMV/T R611580
SLOMV/ps V2015 AJ314738
=»ls| CMV/pSILA nka/2018 NC_003862
.,1 SACMV/South 2001 AF1S5807
SACMV/SouthAlrica/2018 NC_003804 SACMY

SACMV. 2014 KISBT749

1
EACMV/ca055/Kenya/2010 FNG68IS0
EACMV/KASFR-19/Kenya/2012 AIT04934 | pacomy

(/2006 AJTO4074

EACMV/K72FB-A5/K

10 ACMY/CM-KT/Cameroon/2004 AY 211886 ACMY

ACMV/AP3/Nigeria/2003 AJ427911
7*

ACMV/Cumeroon/2004 AF112353
TGMV/2003 KO2Z030

[
0.2

Hinh 3 Cay pha hé phan tich méi tuong quan gitra genome A va B ciia 3 chiing SLCMVs nghién ctu véi cac chiing tham chiéu

Viét Nam 1a qudc gia c6 diéu kién khi hau nhiét doi gio
mua, nam & phia Dong cta ban dao Pong Duong, trong do,
ndng nghiép van dong vai trd quan trong cho nén kinh té
qudc gia. Sin la cay luong thuc 6 vi tri quan trong thir nim
trén thé gisi va thir ba tai Viét Nam sau lda va ngd. Viéc
trdng san c6 nhiéu lgi thé hon cac cay lwong thuc khac nhu
dé trong va dé thich nghi, von dau tu it... Ngoai chirc ning
1a cay lwong thuc phuc vu cho con ngudi, dén nay sin da
dugc str dung vao rat nhiéu muc dich nhu 1a nguyén liéu
cho nganh céng nghiép sinh hoc, chan nuéi, thay san... Tai
nudc ta, san 1a cay trong c6 san luong thu hoach cao thir ba
(sau cay lua va cdy mia) va duoc trong tai mot sb khu vuc
chinh cua nuéc ta bao gdm Béc Trung b, duyén hai mién
Trung, Tay Nguyén, Pong Nam b va Trung du mién ndi
phia Béc véi dién tich khoang 97% dién tich sin ca nuéc.
Tuy nhién, théch thie I6n nhat ciia nganh trong san tai nudc
ta la nang sudt chua cao, thi truong khong én dinh va tac
dong cua céc loai bénh hai ngay cang tang, tir d6 anh huong
t6i nang sudt va chat lugng san nguyén ligu.

Bénh kham 14 sin do vi-rit 1a bénh truyén nhiém dic biét
nguy hiém, d& lay lan va phat trién nhanh, anh huéng
nghiém trong dén ning suét, chat lugng, kinh té va an ninh
nguyén liéu. SLCMVs c6 ngudn goc tir Sri Lanka va sau d6
dugc phét hién tai cac qudc gia nhu An Do, Campuchia,
Viét Nam va Trung Quéc. Riéng tai nudc ta, tinh dén théang
02/2019 bénh da xuét hién tai 14 tinh, thanh phd vai dién

tich tréng san bi giam ning sudt hoac budc tiéu huy hoan
toan khoang 26 nghin ha[4].

4 Két luan va kién nghi

Trong nghién ctu ndy, xac dinh dwoc yéu t6 SLCMVs gay
bénh kham l4 cdy sin tai Tay Ninh, Ninh Thuan va Cu Chi.
Phan tich di truyén genome A va B cua 3 chung SLVMVs
phan lap dugc cho thay cac chung chia s¢ mirc do tuong
dong rat cao va do d6, du doan chi c6 mét loai Chflng
SLCMV dang luu hanh tai nwéc ta va co cung nguon géc
Vvéi cac chung SLCMVs dang luu hanh tai mot sb qu00 gia
nhu Sri Lanka, Campuchia, An Do va Trung Quéc. Khu
vuc Dong Nam A cung cip nguyén ligu sin cho thé gioi téi
hon 95%. Do do6, viéc xuét hién SLCMVs gay bénh kham
cAy sin s& tac dong tiéu cuc dén ngudn cung cap nguyén
liéu san cho toan thé gigi, anh hudng dén sinh ké cua hang
triéu ho ndng dan trong san tai khu vuc nay. Vi vay, can
phai tiép tuc thuc hién cac bién phap nhim ngin chin sy
lay lan cia SLCMVs sang cac khu vuc chua nhiém bénh
bang nhiéu bién phap khac nhau nhu chia sé kién thuc, cap
nhat thong tin, thir nghiém va str dung nhitng giéng san co
dac tinh khang SLCMVs.
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Genetic characterization of Sri Lanka cassava mosaic virus infecting cassava in Vietnam
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Abstract Cassava mosaic disease, causes by Geminiviridae family, is one of ten most importance plant viral diseases that
causes heavy economic loss in crop industry all around the world. In this study, we successfully detected SLCMV from the
cassava leaves with typical cassava mosaic disease collected from Tay Ninh, Ninh Thuan, Dong Nai, Ba Ria-Vung Tau, and
Ho Chi Minh City. Genetic characterization of the genome A and genome B revealed that the studied SLCMV strains shared
the highest nucleotide and amino acid identity each others and shared closely relationship with the SLCMV strains isolated
in Sri Lanka, India, Cambodia, and China, suggesting that these strains shared common ancestor. The results also suggested
that the circulating SLCMV in Vietnam may infected from SLCMV isolated in one of those contries, especially Cambodia
where sharing the border with Vietnam. These results provided important information on the biological and molecular
characterization of the circulating SLCMV in Vietnam, as well as the evident for control and predict the circulation of
SLCMV in future.

Keywords Sri Lanka cassava mosaic virus, genome A, genome B, Vietnam
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