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TOM TAT

Nghién ctru nay da 1an dau tién xac dinh dwoc trinh tw ving ITS (Internal Transcribed Spacer) ctia 11 mau ndm
dém den thu thap trén lac nam 2013, cha yéu tai tinh Nghé An. Trinh tw gen ITS cla tat cd cac mau ndm déu déng
nhét 100% v&i nhau va ddng nhét tir 99,7 - 100% v&i loai Mycosphaerella berkeleyi trén GenBank. Ky thuat PCR
diing méi thiét ké trén cac chudi 1&p (Rep-PCR, repetitive sequence primed PCR) véi 3 bd mdi duoc thiét ké trén cac
chudi 13p cla vi khudn gdm chudi 13p ddi song viing khéng ma héa (REP, repetitive extragenic palindromic), chudi
I&p bdo tha vung lién gen (ERIC, enterobacterial repetitive intergenic consensus) va chubi BOX ciing da duoc st
dung dé danh gia mirc d6 da dang di truyén cia 33 mau ndm dém den thu thap trén lac, chi yéu tai tinh Nghé An.
Phan (rng PCR dung bd méi BOX da tao nhiéu bang san phdm da hinh. Phan tich Rep-PCR da chirng té quan thé
ndm dém den khéng da dang vé di truyén. Khdng cé méi quan hé gitra cac nhém ndm dwoc xac dinh dwa trén phan
tich Rep-PCR va ngudn géc thu thap mau cling nhw dic diém hinh thai.

T khéa: Mycosphaerella berkeleyi, dbm den lac, Nghé An, Viét Nam, Rep-PCR, ITS.

Molecular Characterization of Mycosphaerella Berkeleyi
Causing Late Leaf Spot of Groundnut in Nghe An

ABSTRACT

This study identified the ITS (Internal Transcribed Spacer) sequence of 11 groundnut late leaf spot fungal
isolates collected from Vietnam, mainly from Nghe An province in 2013. The ITS sequences of the 11 isolates were
identical among them and highly identical (99.7 and 100%) with two available isolates of Mycosphaerella berkeleyi
on the GenBank. Rep-PCR technique (Repetitive sequence primed PCR) with 3 sets of primers designed on the
repetitive sequences of bacterial genome including the repetitive extragenic palindromic (REP) sequence,
enterobacterial repetitive intergenic consensus (ERIC) and BOX element, was used to investigate the genetic
diversity of 33 M. berkeleyi isolates. PCR using BOX primers (BOX-PCR) produced polymorphic bands from tested
fungal isolates. Rep-PCR analysis proved that fungal populations in Nghe An were of low genetic diversity. There
was no correlation between Rep-PCR defined fugal groups with the origin of the isolates (location of sampling,
groundnut cultivars) and morphological characteristics of the isolates (color and size of cultures)

Keywords: Mycosphaerella berkeleyi, late leaf spot, groundnut, Nghe An, Vietnam, Rep-PCR, ITS.

| DAT VAN DB 151/ .m(fit trong Séc b?nh hﬁli %.ngl}y hiéAr/n nhat d(ﬁ
) v6i cdy lac trén toan thé giéi. Bénh dom den hai

Bénh dom den do ndm Phaeoisariopsis  lac c¢6 thé lam giam téi 80% ning suét lac
personata (giai doan vO0  tinh) hay (Grichar et al, 1998; McDonald et al, 1985;

Mycosphaerella berkeleyi (giai doan hdu tinh) Miller et al., 1990).
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Trén déng rudng, ndm tao ca hai giai doan
sinh san v6 tinh va hiiu tinh nhung bao ti phan
sinh hinh thanh tit tan du tén tai trong dat la
ngudn bénh quan trong nhat. Nhin chung, ndm
dém den khong truyén qua hat nhung dugdc xem
la tac nhan truyén qua dat. Khi bat dau vu
trong, bao ti phan sinh n&m ti tan du trong dat
sé nhiém cac 14 phia duéi va nhanh chéng phat
tan lén cac 14 phia trén va c6 thé gay tan lui bo
l4 néu diéu kién ngoai canh thuan lgi
(McDonald et al., 1985).

Su da dang vé cac dic diém sinh hoc ciing
nhu di truyén cia nAm dém den néi riéng va tac
nhan giy bénh cdy néi chung cin phai dugc
nghién ctu truéc khi ap dung cac bién phap
phong chéng. Cac chung nadm khac nhau vé nén
di truyén c6 thé c6 phan tng min cam khac
nhau d61 véi thudc héa hoc ciing nhu khac nhau
vé tinh gay bénh trén cac giong cay (Adiver et
al., 2009).

Nghién ctiu vé n&m d6m den hai lac tai An
D6 dya trén phan tich RAPD va isozyme
(Adiver, 2008) cho thay ndm dém den c6 da
dang vé di truyén véi hé s6 tuong doéng tir 77 -
94% va miic d6 da dang di truyén cé lién quan
dén phan bo dia 1y cia mau nam thu thap.

Tai Viét Nam, da dang di truyén nim dém
den hai lac chua dugc nghién ctu. Trong nghién
cliiu nay, chung toi da ap dung mot ky thuat
phan tich da dang tuong d6i don gidn (chi dua
tréen PCR) dé tim hiéu miic d6 da dang di truyén
cta quan thé ndm dém den tai Nghé An la ky
thuat Rep-PCR.

Ky thuat Rep-PCR dung moi thiét ké trén
cac chudi lip (Rep-PCR, repetitive sequence
primed PCR = repetitive element - based PCR)
da duge tng dung nhiéu do c¢6 wu diém la don
gian (chi dua trén PCR) va tin cay. Ky thuat
nguyén ban st dung cac moi duge thiét k& dua
trén cac chudi lap trén bo gen vi khudn nhu cac
chudi lap déi song vung khéng ma héa (REP,
repetitive extragenic palindromic) cé kich thuée
35 - 40 bp, cac chudi ldp bao thu viing lién gen
(ERIC, enterobacterial repetitive intergenic
consensus) c¢6 kich thuée 124 - 127 bp, chudi
BOX c6 kich thuée 54 bp. Phan ting PCR st
dung cac mdi nay dude goi cu thé 1a REP-PCR,

ERIC-PCR va BOX-PCR (Rademaker et al,
2004). Mac du Gillings va Holley (1997) da
chting minh ring cac chubi lap bao thu ving
lién gen khong c6 6 by gen vi sinh vat nhan
chuén nhung k§ thuat Rep-PCR c6 thé dudc ap
dung dé nghién ctiu da dang nhiéu loai ndm gay
bénh cay nhu Exerohilum turcicum (Muiru et
al., 2010), Rhizoctonia solani (Matsumoto, 2014;
Matsumoto va Cuong, 2014; Toda et al., 1999),
Verticillium dahliae (Komatsu et al, 2001),
Fusarium spp. (Ebadi et al., 2014; Gurel et al.,
2010), Cercospora canescens (Ferrater, 2003),
Macrophomina phaseolina (Purkayastha et al.,
2008), tham chi c6 thé tng dung dé phén loai
nidm & mdc loai (Abdollahzadeh va Zolfaghari,
2014; Palencia et al., 2009).

Ngoai ra, dinh danh phan ti nidm dém den
hai lac ciing chua dugc nghién ctiu nhiéu trén
thé giéi ngoai tru trinh ty vung lién gen ITS
(internally transcribed spacers) ciia cum gen
rDNA cia 2 maiu phan lap tu M§ véi ma
GenBank AY266147 (Stewart et al., 1999) va tu
Cong hoa Trinidad va Tobago v6i ma GenBank
AB435066 (Kurose et al., 2009).

Hién nay, ving gen ITS la mot trong cac
ving gen phd bién nhat dé nghién ctu da dang
va xac dinh nhiéu loai ndm. Cac vung ITS do c6
téc do dot bién nhin chung tuong ting véi téc do
biét hoéa loai (tién héa trung tinh) nén cé thé
phan biét méi quan hé t6i mic loai. Hién nay,
vung ITS dude xem 12 “m& vach - barcoding” déi
v6i ndm (Schoch et al., 2012).

Muc tiéu ctua nghién cttu nay 1a dinh danh
phan ti n4m dom den hai lac ctia Viét Nam dua
trén vung ITS va danh gia mic d6 da dang di
truyén cia ndm dua trén phan tich Rep-PCR.

2. VAT LIEU VA PHUONG PHAP

2.1. MAu nidm

N4m dom den hai lac duge phan lap bang
cach cdy don bao ti tit vét bénh thu thap trén
lac. MAu 1a lac c¢6 vét bénh dién hinh duge ria
sach bing nuéc voi, sau d6 bing nudc cit vo
trung. Cham nhe vét bénh trén bé mit moi
truong WA (water agar) up ngugdc. V6i hd trg
cta kinh hién vi, cac don bao ti duge chuyén
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bing kim thiy tinh sang dia moi trusng WA
mdéi. Sau 2 ngay, bao tii ndm dang nay mam
duge chuyén sang méi truong PGA b sung dich
chiét 14 lac dé dugc mau n&dm thuln.

2.2. Chiét DNA nam

Khoang 50 mg tan ndm thuin dugc nghién
bing chay nhua chuyén dung (Kontes™ Pellet
Pestle) v6i 0,5 mL dém CTAB Doyle & Doyle
(1987) trong 6ng Eppendorf loai 1,5 mL. DNA
dugc chiét 2 1an véi chloroform: isoamyl alcohol
(24:1). Can DNA dudc rtia 2 14n bang ethanol
70% va hoa trong 50 uL nuéc cat 2 1an vo trung.
M2u DNA dudc bao quan & -20°C.

2.3. PCR va giai trinh tu

Hai moi ITS4 va ITS5 (White et al., 1990)
da dude st dung dé nhan toan by ving lién gen
ITS ctia cum gen rDNA cia mau ndm. Phan ting
PCR dugc thuyc hién v6i DreamTaq Polymerase
cia hang Fermentas véi nhiét d6 gin moéi 6
52°C. San phim PCR dugc tinh chiét ti gel
agarose dung kit tinh chiét PureLinkTM Quick
Gel Extraction Kit (Invitrogen) theo huéng dan
clia nha sian xuit. Ham lugng DNA dugc uée
lugng néng d6 bang dién di agarose. San phdm
PCR dugc giai trinh tu truc ti€p 1 chiéu dung
moi PCR tai hang Macrogen (Han Qudc). Trinh
tu nucleotide dugde bién tap va lip rap ding
phan mém Seqman (DNASTAR, LaserGene).

2.4. Phan tich trinh tu

Duya trén cac trinh tu thu dudc, viéc tim
ki€m trén co sé dit liéu Genbank bang dung
phin mém truc tuyén BLAST tai NCBI (the
National Center for Biotechnology Information)
(http://www.ncbi.nlm.nih.gov/BLAST/). Phén tich
trinh tu dugc thuc hién dung cac pham mém

ClustalX (Larkin et al., 2007) va MEGA 6.0
(Tamura et al., 2013)

2.5. Rep-PCR

Ba loai phian ting Rep-PCR, REP-PCR,
ERIC-PCR va BOX-PCR da dugce thuc hién véi
cac moi Rep-PCR dugc trinh bay 6 bang 1. Mai
phan tng Rep-PCR c6 téng thé tich 15 uL chia
4,5 uL nuée siéu sach (Invitrogen), 7,5 ul GoTaq
Green Master Mix (Promega), 2 pL. DNA, 0,5 uL
mdi loai mbéi REP 1R va REP 21 (d6i véi REP-
PCR), 0,5 uL méi loai méi ERIC 1R va ERIC 2
(d6i vé6i ERIC-PCR) va 1 uL méi BOX A1R (ddi
v6i BOX-PCR). Cac moéi déu dugc chudn bi 6
noéng d6 20 uM.

Cac phan tng Rep-PCR dugc thuc hién trén
may PCR PTC-100 (MJ Research Inc.) véi diéu
kién sau: khdéi dau bién tinh 6 94°C trong 4
phiit; tiép theo 1a 35 chu trinh phan Gng gém
bién tinh & 94°C trong 1 phtt, gdn mdi & 50°C
(BOX-PCR va ERIC-PCR) va 40°C (REP-PCR)
trong 1 phut, tong hdp soi & 72°C trong 3 phiit.
Phan ting dugc két thic véi 5 phit 6 72°C.

San pham Rep-PCR dugc dién di trén gel
agarose 1% dudc chudn bi bang dém TAE va
chta 0,5 mg/mL ethidium bromide. Gel dugc
chay trén thiét bi dién di Mupid-exU Mini
System (Helixxtec) véi dém TAE & dién thé& 100
V trong 30 - 40 phut. Ban gel dugc kiém tra
dudi anh sang ti ngoai va dude chup bang may
anh so.

Tat ci cac bang xuat hién trén ban dién di
bat ké d6 sang déu duge ghi va chuyén sang
dang s6 liéu nhi phéan (0 va 1) dé lam s6 liéu dau
vao cho phan tich da dang dung phin mém
NTSYS pc 2.0. Do b6 gen ndm dém den lac 1a
don boi va Rep-PCR thudéc nhém marker troi

Bang 1. Cac moéi dugc st dung trong Rep-PCR

Mbi Trinh ty (5-3') Tham khao
BOX A1R CTACGGCAAGGCGACGCTGACG Versalovic et al., 1994
ERIC 1R ATGTAAGCTCCTGGGGATTCAC Versalovic et al., 1991
ERIC 2 AAGTAAGTGACTGGGGTGAGCG Versalovic et al., 1991
REP 1R INCGICGICATCIGGC Versalovic et al., 1991
REP 2| ICGICTTATCIGGCCTAC Versalovic et al., 1991
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nén hé s6 phu hop don gidn SMC (simple
matching coefficient) dude st dung dé tinh hé s§
tuong déng theo cong thiic sau: S (hé s6 tuong
dong) = (a+d)/(a+b+c+d); trong d6 a 1a sd bang
gidng nhau ctia 2 mau, b 1a s6 bang chi xuat
hién 6 mAu thi i, ¢ 14 s§ bang chi xuat hién 6
mau thi j, ¢ 1a s6 s6 biang khéng xuit hién 6 ca 2
mau (nhung xuét hién 6 cac mau khac). Phan
tich cum dude thuc hién theo phuong phap ghép
cap mau dung khoang cach trung binh s& hoc
ngang bang (UPGMA, Unwaited Pair Group
Method using Arithmetic Averages).

3. KET QUA VA THAO LUAN

3.1. Xac dinh cac mau nadm dé6m den la lac
thu tai Nghé An bing giai trinh ty ving ITS

Trong nghién ctiu nay, 8 mau ndm dém den
lac phan lap ti bén vung sinh théi cta tinh
Nghé An (d6ng bing ven bién, dong bing, trung
du va mién nii) ciing nhu 3 mau ndm dém den
lac thu tai Lao Cai, Ha Tinh va Péng Nai da
duge gidi trinh tu truc tiép vung ITS tu san
pham PCR (Bang 2). Sau khi 1ap rap va loai bo
cac doan nhiéu ¢ 2 dau, cAc mau ndm déu co
kich thuéc doan doc duge tir 441 - 496 bp (Bang
2). Trinh tu cac doan doc duge bao phu viung
ITS1, 5.8S va ITS2 cta chudi ITS, cho phép xac
dinh chinh x4c ndm dém den t6i mtc loai
(Goodwin et al., 2001).

DAau tién, trinh tu doc dugc ctia 11 mau
dudc st dung dé tim ki€m cac chudi gan gii trén
GenBank. Két qua tim kiém (BLAST SERCH)
cho thay tit cd 11 mau déu trung khép véi 2
mau M. berkeleyi duy nhat trén GenBank (mé
GenBank AB435066 va AY266147). Pang cha y,
két qua tim kiém ciing cho thdy hién nay méi
chi ¢6 2 trinh tu vung ITS cia n4m dém den lac
trén GenBank.

Tiép theo, trinh tu vung ITS cta 11 miu
nidm dugc so sanh véi nhau va véi 30 trinh ty
vung ITS caa cac mau ndm Mycosphaerella dai
dién sin c6 trén GenBank, ké cad 2 mau M.
berkeikeyi (AY266147 va AB435066). Cac mau
ndm trén Genbank nay la cic miu chuén da
dugc cong b6 (Goodwin et al, 2001) (Bang 3).

Két qua so sanh trinh tu cho thay trinh tu
ving ITS cta 11 mau ndm déu déng nhat 100%
v6i nhau chiing t6 ching déu 1a thanh vién ctua
cung 1 loai.

Khi so sanh trinh tu ctia 11 mAu ndm trong
nghién ctiu nay véi trinh tu ctia 30 mau nadm
GenBank thay chiing c6 miic dong nhat rat cao,
99,7 - 100%, tuong tng véi 2 mau nam M.
berkeleyi, AY266147 va AB435066, san c6 trén
GenBank. T4t ca 11 mau ndm trong nghién ctu
nay déu c6 mutc déng nhat trinh tu thap hon
nhiéu, tr 69,2 - 94,2% d6i v6i 28 miu ndm
GenBank con lai (Bang 3).

Bang 2. Ngudn goc va két qua giai trinh tu ving ITS cta 11 mau ndm dom den lac

) Ngudn géc mau ndm Kich thuéc

Ma mau - - Ma giai trinh ty doan doc

Dia diém thu thap Giong Vung sinh thai duoc (bp)
NA4.3 Nghi Thai, Nghi Loc, Nghé An L14 DPéng béng ven bién 17B4ZAB024 441
NA12.1 Nghi X4, Nghi Loc, Nghé An L14 Déng béng ven bién 17B4ZAB025 493
NA21.1 Dién Thanh, Dién Chau, Nghé An Sen NA Déng béng ven bién 17B4ZAB026 478
NA25.1 Nam Thwgng, Nam Ban, Nghé An L14 Déng béng 17B4ZAB027 464
NA30.1 Ngoc Son, Thanh Chwong, Nghé An L14 Trung du 17B4ZAB028 466
NA32.1 Lwu Son, B6 Lwong, Nghé An L14 Trung du 17B4ZAB029 482
NA33.1 Binh Son, Anh Son, Nghé An L14 Mién nui 17B4ZAB030 473
HT1.1 Cé Dam, Nghi Xuan, Ha Tinh L14 Déng béng ven bién 17B4ZAB031 486
NA37.1 Tam Quang, Twong Dwong, Nghé An Sen Lai Mién nui 17B4ZAB032 493
LC2 Ta Phoi, thanh phd Lao Cai L14 Mién nui 17B4ZAB034 496
DN1 Hwng Thinh, Trdng Bom, Déng Nai L14 Trung du 17B4ZAB035 468
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Phan tich pha hé dua trén trinh tu vung
ITS ciing cho thdy 11 mAu ndm trong nghién
ciu va 2 mAu ndm M. berkeleyi sdn c6 trén
GenBank 6 trén hinh thanh mot cum loai rd rét,
v6i gia tri thong ké boostrap 100% va tach biét
hén cac ndm Mycosphaerrella khac (Hinh 1).

Két qua so sanh trinh tu va phan tich pha
hé vung ITS da chiing t6 tat ca 11 mAu nim

dém den lac thu thap tai Nghé An, Ha Tinh,
Lao Cai va Péng Nai 14 thanh vién ctaa loai M.
berkeleyi. Nghién ctGiu nay cling chiing minh
trinh ty vang ITS rat bao thu trong loai M.
berkeleyi va do d6 khéng thé st dung trong
phan tich da dang nhung lai 1a chi thi phan tu
rit tét dé dinh danh ndm d6m den lac M.

berkeleyi.

Bang 3. So sanh trinh tu vang ITS ctia 11 miu nAm dom den lac

v6i cac nAm Mycosphaerella

Mirc ddng nhéat

STT Tén giai doan vo tinh Tén giai doan hiru tinh Ma GenBank trinh tw (%)
1 Phaeoisariopsis personata Mycosphaerella berkeleyi AB435066 100,0
2 Phaeoisariopsis personata Mycosphaerella berkeleyi AY266147 99,7
3 Dothistroma septospora Mycosphaerella pini AF013227 94,2
4 Cercospora arachidicola Mycosphaerella arachidis AF297224 93,5
5 Chuwa xac dinh Mycosphaerella africana AF173314 93,3
6 Chuwa xac dinh Mycosphaerella keniensis AF173300 93,3
7 Cercospora sorghi var. maydis Chuwa xac dinh AF297233 83,4
8 Cercospora nicotianae Chuwa xac dinh AF297230 83,3
9 Cercospora zeae-maydis Chuwa xac dinh AF291709 83,1
10 Cercospora asparagi Chuwa xac dinh AF297229 83,1
11 Cercospora beticola Chuwa xac dinh AF297222 82,9
12 Cercospora kikuchii Chuwa xac dinh AF291708 82,9
13 Cercospora sorghif Chuwa xac dinh AF291707 82,9
14 Paracercospora fijiensis Mycosphaerella fijiensis AF181705 82,6
15 Mycovellosiella tasmaniensis Mycosphaerella tasmaniensis AF173307 82,6
16 Asteromella brassicae Mycosphaerella brassicicola AF297227 82,5
17 Cercospora kalmiae Chuwa xac dinh AF297226 82,2
18 Pseudocercospora musae Mycosphaerella musicola AF181706 82,1
19 Ramularia brunnea Mycosphaerella fragariae AF173312 81,0

20 Ramularia brunnea Mycosphaerella fragariae AF297235 79,9
21 Uwebraunia ellipsoidea Mycosphaerella ellipsoidea AF173302 78,4
22 Chuwa xac dinh Mycosphaerella marksii AF173316 77,7
23 Paracercospora fijiensis Mycosphaerella fijiensis AF297234 77,4
24 Colletogloeopsis molleriana Mycosphaerella molleriana AF173301 75,2
25 Septoria tritici Mycosphaerella graminicola AF181694 74,8
26 Lecanosticta acicola Mycosphaerella dearnessii AF260818 74,5
27 Uwebraunia juvenis Mycosphaerella juvenis AF173299 74,4
28 Cladosporium iridis Mycosphaerella macrospora AF297231 70,0
29 Cladosporium allii-cepae Mycosphaerella allii-cepae AB026160 69,6
30 Cladosporium herbarum Mycosphaerella tassiana AJ238469 69,2
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Hinh 1. Phan tich pha hé dva trén trinh tu toan bo vang ITS ctia 11 mau nim dé6m den lac

thu tai Viét Nam (danh ddu bang chidm den) va cAc mAu nAm san c¢6 trén GenBank

Ghi chii: C4y dugc x4y dung bing phuong phap NJ. Thanh bar trinh bay khodng cach di truyén. Gia tri & cac not la gia tri
thong ké boostrap dudi dang phan tram (1.000 Ian lip) va chi trinh bay cac gia tri > 50% (Ngudng tin cay nhin chung la 75%

¢6 nghia trong 1.000 l4n I4p thi 750 Ian cac taxa phan nhém vdi nhau).

3.2. Phan tich Rep-PCR

3.2.1. Nguén géc va dic diém hinh thai céc
mau nim dém den

Téng s6 33 mau ndm dé6m den da duge phan
lap ti 14 lac bénh cta 4 giéng, L14, 126, Sen Lai
va Sen Nghé An (Sen NA), tréng vu xuin nam
2013 tai 4 tinh gbm Pong Nai (2 mau), Nghé An
(29 mau), Thanh Héa (1 mau), Lao Cai (1 mau).
Cac mau nam (Bang 4), sau khi dugc phan lap

thuén, da dugc nudi cdy trén moéi truong PGA bo
sung dich chiét 14 lac cho danh gia dac diém
hinh thai.

Tat cd cic mau ndm dém den déu sinh
trudng rat cham véi duong kinh tan ndm trung
binh tit 3,0 - 13,5 mm. Tan nidm cta cac mau
nim cé mau t6i, t¥ mau xam téi den (Bang 4).
Két qua nay chiing t6 cAc mau ndm dom den lac
kha da dang vé diic diém hinh théi ciing nhu téc
d6 sinh trudng trén moéi truong nhan tao.
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Bang 4. Nguon goc va dic diém hinh thai ctia 33 mau nam dém den hai lac

thu thap nam 2013 trong phéan tich Rep-PCR

. oz 4 . . Buong kinh Mau sic

TT KH Mau Dia diém Giong Vung sinh thai tan nagn t3n nAm
(mm)

1 DN1 Hwng Thinh, Trdng Bom, Déng Nai L14 Trung du 3,8 Xam dam
2 NA13.1 Nghi Thu, Nghi Loc, Nghé An L14 Déng béng ven bién 55 Xam dam
3 NA17.1.1 Dién Hoa, Dién Chau, Nghé An Sen Lai Déng bang ven bién 4,5 Xam nhat
4 NA17.2 Dién Hoa, Dién Chau, Nghé An Sen NA Déng béng ven bién 6,5 Xam dam
5 NA9.5 Nghi Phong, Nghi Léc, Nghé An L14 Déng béng ven bién 3,5 Xam dam
6  NA11.1 Nghi Hoa, Nghi Léc, Nghé An L14 Déng béng ven bién 7,5 Den
7  NA20.3 Dién Phuc, Dién Chau, Nghé An Sen NA Déng bang ven bién 7,5 Pen
8 NA21.1 Dién Thanh, Dién Chau, Nghé An Sen NA Déng béng ven bién 53 Xam dam
9 NA3.2 Nghi Khanh, Nghi Léc, Nghé An L14 Déng béng ven bién 5,0 Xam dam
10 NA4.3 Nghi Thai, Nghi Léc, Nghé An L14 Déng béng ven bién 4,5 Xam dam
11 NA12A1 Nghi X&, Nghi Léc, Nghé An L14 Déng béng ven bién 58 Den
12 NA14.3 Nghi Thinh, Nghi Loc, Nghé An L14 Déng béng ven bién 55 Den
13 NA5.3 Nghi Bire, Nghi Loc, Nghé An L14 Déng bang ven bién 3,5 Xam dam
14  NA6.4 Nghi Xuan, Nghi Léc, Nghé An L14 Déng béng ven bién 3,0 Den
15  NA3.4 Nghi Khanh, Nghi Léc, Nghé An Sen Lai Déng béng ven bién 4,3 Xam dam
16 NA7.5.1 Nghi Trwéeng, Nghi Loc, Nghé An L14 Déng béng ven bién 6,5 Den
17 NA141 Nghi Thinh, Nghi Loc, Nghé An Sen Lai Déng béng ven bién 2,8 Xam dam
18 NA19.1 Dién Thinh, Dién Chau, Nghé An Sen NA Déng béng ven bién 4.8 Xam dam
19  NA20.3 Dién Phuc, Dién Chau, Nghé An Sen NA Déng bang ven bién 7,5 Pen
20 NA21.2 Dién Thanh, Dién Chau, Nghé An Sen NA Déng béng ven bién 5,0 Xam dam
21 NA25.1.1  Nam Thuong, Nam Dan, Nghé An L14 Déng bang 3,0 Pen
22 NA23.1 Nam Hwng, Nam Dan, Nghé An Sen Lai Déng bang 4,8 Pen
23 NA26.1 Nam Hwng, Nam Ban, Nghé An L14 Déng béng 4,0 Xam dam
24 NA31.1 Thanh Lwong, Thanh Chuwong, Nghé An L14 Mién nui 10,5 Xam héng
25 DN2 Hwng Thinh, Trdng Bom, Déng Nai L14 Trung du 3,8 Xam dam
26 LC2 Ta Phoi, Thanh phé Lao Cai L14 Mi&n nai 6,5 Xam dam
27  NA24.1 Nam Tan, Nam Ban, Nghé An Sen Lai DPéng bang 3,5 Pen
28 NA25.1.2 Nam Thuong, Nam Dan, Nghé An L14 DPéng bang 3,0 Pen
29 NA17.1.2 Dién Hoa, Dién Chau,Nghé An Sen Lai Déng bang ven bién 4,5 Xam nhat
30 NA32.1 Lwu Son, B6é Lwong, Nghé An L14 Trung du 13,5 Xam héng
31 NA7.52  Nghi Trwong, Nghi Léc, Nghé An L14 Déng béng ven bién 6,5 Den
32 TH1 Nga Son, Thanh Héa L26 Déng bang ven bién 5,0 Den
33 NA25.1.3 Nam Thwgng, Nam Ban, Nghé An L14 Déng béng 3,0 Den

Ghi chi: 'Puong kinh tan ndm dugc do sau cdy ndm 70 ngay va la trung binh cia 3 lan Iip lai.

3.2.2. Phan tich Rep-PCR céc miu ndm

Két qua phan tich Rep-PCR cua 33 mau
nidm dém den thu thap duge cho thay s6 bing
san pham cta phan tng PCR véi bé moéi BOX 1a
17 véi kich thudéc tit ~ 0,15 kb t6i ~ 2 kb (Bang 5,
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Hinh 2). B4 mdi ERIC va REP khéng tao céc
bing san pham.

Kiém tra cdc biang san phdm trén gel

agarose cho thay bo moi BOX tao téi 7 bang da
hinh ndm giéia vi tri 0,3 kb va 2 kb (Hinh 2).
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Bang 5. San pham cua phan tich Rep-PCR d6i v6i 33 mau ndm dém den hai lac

Rep-PCR S6 bang hinh thanh S6 béng da hinh Kich thudc bang téi da (kb)
ERIC-PCR 0 0 0
BOX-PCR 17 7 2,0
REP-PCR 0 0 0
17 7

M11 2 3 4 5 6 7 8 9 10 11 121314 15 16 17 18 19 20 21 22 23 24 M2

M125 26 27 28 29 30 31 3233

Hinh 2. Box-PCR trén 33 miu nim dém den hai lac M. berkeleyi
thu thap 64 tinh nam 2013

Ghi chi: S6'tht tu mau tuong ng vdi s6 thi tu trong bang 5. M1 va M2 Ian luot 1a thang DNA 1 kb va 100 bp (GeneRuler 1
kb, GenRuler 100 bp, Thermo Scientific) véi cac bang tham khao 250 bp va 1.500 bp (M1), 100 bp va 500 bp (M2) dugc chi ré

bing miii tén.

3.2.8. Phan tich cum san pham Rep-PCR

Cac bang san phdm PCR cta bé mdi BOX
da duge chuyén sang sé liéu nhi phan dé tao dit
liéu dau vao cho phan tich cum diung phan mém
NTSYS nhdm tim hiéu mitc d6 da dang va quan
hé cta cic mau ndm dém den. Két qua phan
tich cum cho bo moi BOX da tao ra 3 cum mau
nim (ky hiéu 1a I, II, III) v6i ngudng phan chia
dua trén hé s6 tuong dong 1a 83% (Hinh 3). Cum
III gom 03 mau 1a NA 3.4, NA9.5, NA20.3, cum
II gbm 5 mau THI1, LC2, NA12.1, NA14.1,
NA24.1, cum I gbm 25 mau con lai (Hinh 3).

Phan tich ¥4 dugc thuc hién nhim tim hiéu
litu c6 moi quan hé gitia cac cum pha hé véi cac
ngudn goc ciing nhu déc diém hinh thai mAu ndm.
Phan tich y* da cho thdy khong c6 méi quan hé
gitia cac nhém ndm dudge phan biét dua trén phan
tich Box-PCR vé6i ngubn goc cta ching (4 viing
sinh théi, 4 gidng lac), dic diém hinh théi trén moi

truong nudi cdy nhan tao (4 mau tan ndm, 4 nhém
kich thuéc tan ndm) (Bang 6).

Maic du chia thanh 3 cum nhung do (1) PCR
khong tao ra cac san phdm khi dung mdi Rep
cting nhu ERIC (chting té b0 gen cua chung
giéng nhau va khéng chitia céc vi tri dé gdn mdi)
va (ii) mic tuong dong di truyén kha cao (83 -
99%) trong phan tich ding moi BOX nén phan
tich Rep-PCR da chiing t6 quan thé ndm dom
den tai Nghé An kha déng nhat. K&t qua nay
cting phu hgp véi nghién ctiu cta chung toi
(phan) 1a ndm dom den tai Nghé An chi sinh
san vo6 tinh ma khong sinh san hiiu tinh nhu da
cong bo trén thé gidi.

Két qua nghién ctiu trén ggi y doi véi nam
d6m den 6 Nghé An, cac bién phap quan 1y bénh
(giong khang, thudc héa hoc, ché phadm sinh hoc)
¢6 thé dude ap dung ddng loat trén toan tinh va
tao hiéu qua phong chéng giéng nhau.

1319



Déc trwng phan t& nAm Mycosphaerella berkeleyi gay bénh ddm den lac tai Nghé An

DN1
NAI3.1
NAI7.1.1
NAILL
NA203
NA211
NA3.2
NA5.3
NA7.5.1
NAl41
NA21.2
NA231
NA26.1 |
NA3L1
DN2
NA
17.1.2
NA32.1
NA172

NAG.3
NA43
NA25.1.1
NA25.1.2
TH1
NAl2]
NAl4.3
LC2

IT

NA241
NAl9.l
NAT52

[ NA9.S
| 'NA34

IT1

L NA20.3

T
0.90

Coefficient

1] 1 1 1 1 1 T ]

1.00

Hinh 3. Phan tich cum dya trén sé6 liéu BOX-PCR
ctia cic mau dom den thu tai Viét Nam

Ghi chii: Hé s6 tuong dong duoc tinh theo cong thiic tinh hé s6 phit hop don gian (Simple Matching Coeficient). Cac cdy duoc
vé theo phuong phap ghép cdap miu dung khoang cach trung binh s6 hoc ngang bing (UPGMA).

Bang 6. Quan hé ctia cac nhém pha hé véi ngudn goc dia ly, giong, diac diém hinh thai

Do tw 2

Quan hé gitra nhdom pha hé (1, I, 1ll) véi do df X p Két luan*
Giéng (L14, L26, Sen Lai, Sen NA) 6 1,63 0,951 Khoéng quan hé
Vuing sinh thai (Bdng béng ven bién, Béng bang, Trung du, Mién nui) 6 10,7 0,148 Khéng quan hé
Mau tan ndm (Xam nhat, X4m dam, Xam héng, Den) 6 3,02 0,807 Khéng quan hé
Kich thuwéc tan ndm (mm) (0 - 3,4; > 3,4 - 6,8;>6,8 - 10,1; > 10,1) 6 6,1 0,412 Khéng quan hé

Ghi chi: * Két luan dugc dua trén ngudng tin cay chung la a = 0,05

4. KET LUAN

Phan tich trinh tu vung ITS cta 11 miu
nidm dém den lac tai Viét Nam, chu yéu tai

Nghé An da
Mpycosphaerella berkeleyi. Trinh ty vung ITS

chiing té chung thudc loai

clia cic mau ndm rat bao thu, déng nhat 100%
v6i nhau.
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Phan tich da dang di truyén 33 mau nam
dém den hai lac thu thap & Viét Nam, cht yéu
tai Nghé An, bang ky thuat Rep-PCR da chting
t6 chi c6 marker BOX-PCR tao bing san phim
da hinh. Phan tich da chiing t0 quan thé ndm
d6m den hai lac tai Nghé An kha dong nhat vé
di truyén
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Khong c¢6 méi lien hé giia cac cum nim
duge xac dinh bdi BOX-PCR véi ngudn goc thu
thap mau ciing nhu dic diém hinh thai mau.
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