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TOM TAT

Ky thuat PCR dung moi thiét ké trén cac chudi 1&p (Rep-PCR, repetitive sequence primed PCR) voi 3 bd mbi
duoc thiét ké trén cac chudi 1ap clia vi khudn gdm chudi 1&p dbi song viing khéng ma héa (REP, repetitive extragenic
palindromic), chudi 1&p béo tha ving lién gen (ERIC, enterobacterial repetitive intergenic consensus) va chuéi BOX
da dwoc st dung dé danh gia mie do da dang di truyén clia 22 mau ndm dao on (Pyricularia oryzae) thu thap trén
IGa vy xuan n&m 2012 tai Béng béng séng Héng. Phan (ing PCR dung bo mdi REP da tao nhiéu bang san pham da
hinh. Phan tich Rep-PCR da chirng t quan thé& ndm dao 6n Bdng bang song Hong rat da dang v& di truyén giéng
nhu cac cong bb trwéc day. Khdng cé méi lién hé rd rét gitka cac nhém ndm dwoc xac dinh dya trén phan tich Rep-
PCR va cac dic diém khac clia ndm nhuw mau séc tan ndm, dia diém thu thap va chiing nam.

Tl khéa: Dao 6n, Ddng béng séng Héng, lUa, Pyricularia oryzae, Rep-PCR, Viét Nam.

Genetic Diversity Analysis of Pyricularia oryzae
in the Red River Delta of Viet Nam Using Rep-PCR

ABSTRACT

Rep-PCR technique (Repetitive sequence primed PCR) with 3 sets of primers designed on the repetitive
sequences of bacterial genome including the extragenic repetitive palindromic (REP), enterobacterial repetitive
intergenic consensus (ERIC) and BOX element was used to assess the genetic diversity of 22 Pyricularia oryzae
isolates isolated from blast infected rice plants collected in 2012 spring season in the Red River Delta of North Viet
Nam. PCR using REP primers (REP-PCR) produced polymorphic bands from blast fungus isolates. Rep-PCR
analysis showed that blast fungus populations in this region are genetically diverse as previously reported. No clear
correlation existed between fugus groups based on Rep-PCR analysis and other characteristics such as the color of
the fungal culture, location of collection, and isolates.

Keywords: Pyricularia oryzae, blast, rice, Red River Delta, Viet Nam, Rep-PCR.

1991; George et al., 1998). Cac quin thé ndm

1. DAT VAN DE

N4am Pyricularia oryzae gy bénh dao 6n
lda 1a tac nhan nguy hiém nhat d6i véi laa trén
thé gidi cing nhu 6 Viet Nam. Nam P. oryzae la
mot quin thé khong ddng nhat. Dua trén cac
phan tich phan ti, nhin chung ndm dugc phan
nhém trén cd sd phan bd dia Iy (Levy et al.,

thude cac khu vyc khéi nguyén cay lia (ching
han 6 khu vuc diy Hymalaya, ho#ic Déng Nam
A) da duge khing dinh c6 mic do da dang cao
hon cac khu vyc khac (Zeigler, 1998; Kumar et
al., 1999; Thuan et al., 2006).

Nhiéu k§ thuat phan tich phan ti da dugc
st dung dé nghién ctiu da dang vi sinh vat. Gan
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day, ky thuat PCR ding mdi thiét k& trén cac
chudi 13p (Rep-PCR, repetitive sequence primed
PCR = repetitive element - based PCR) da dugc
ung dung nhiéu do c6 uu diém 1a don gian (chi
dya trén PCR) va tin cay. Ky thuat nguyén ban
sti dung cac mdi duge thiét ké& dua trén cac chudi
lap trén bd gen vi khudn nhu cac chudi lap doi
song vung khong méa héa (REP, repetitive
extragenic palindromic) c6 kich thude 35 - 40bp,
cac chudi lip bdo thu viung lién gen (ERIC,
enterobacterial repetitive intergenic consensus)
c6 kich thuée 124 - 127bp, chudi BOX cé kich
thude 54bp. Phan ting PCR st dung cAc mdi nay
duge goi cu thé 1la REP-PCR, ERIC-PCR va
BOX-PCR (Rademaker et al., 2004). M#c du
Gillings and Holley (1997) d& chiéng minh ring
cac chudi lap bdo thi vung lién gen khong cb &
bo gen vi sinh vat nhén chuéin nhung ky thuat
Rep-PCR ¢6 thé duge ap dung dé nghién ctu da
dang nhiéu loai nidm giy bénh cdy nhu
Exerohilum turcicum (Muiru et al., 2010),
Rhizoctonia solani (Toda et al., 1999,
Matsumoto 2014, Matsumoto and Cuong 2014),
Verticillium dahliae (Komatsu et al., 2001),
Fusarium spp. (Gurel et al., 2010, Ebadi et al.,
2014), Cercospora canescens (Ferrater, 2003),
Macrophomina phaseolina (Purkayastha et al.,
2008), tham chi c6 thé tng dung dé phan loai
nim & mdc loai (Palencia et al, 2009,
Abdollahzadeh and Zolfaghari, 2014).

Ky thuat Rep-PCR caing da dugce tng dung
dé nghién ctiu da dang quin thé ndm dao 6n
trén thé giéi. Cho tdi nay, chudi lap phd bién
nhat dung dé thiét k& mdi cho Rep-PCR n&m
dao 6n la gen ma héa yéu to di dong Pot2 (viét
tat tit P. oryzae transposon) dai 1857bp dac hiéu
nam dao 6n. Gen nay lip lai khoang 100 phién
ban va phan bé rai rac khip bo gen ndm dao on
(Kachroo et al., 1994, George et al., 1998,
Correll et al., 2000, Javan-Nikkhah et al., 2004,
Prabhu et al., 2007). Ngoai ra, k§ thuat Rep-
PCR dua trén cac chudi lap ERIC, REP va BOX
truyén thong ciing da duge st dung trong
nghién ctu ndm dao 6n (Motallebi et al., 2013)

Do ndm dao 6n c6 quan hé véi cay lda theo
thuyét gen-ddi-gen dién hinh nén théng tin vé
miic d§ da dang ctia ndm rat can thist cho cac
chuong trinh chon tao giéng khang bénh. Muc
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tiéu ctia nghién ctiu nay 1a tim hiéu mtc do da
dang di truyén cta quin thé n&m dao 6n tai
DPong bing séng Hong bang ky thuat Rep PCR
duing cac mdi ERIC, REP va BOX truyén théng.

2. VAT LIEU VA PHUONG PHAP

2.1. Mau bénh, miu ndm

22 mau bénh dao 6n duge thu tit 16 gidng
lia duge gieo cdy phd bién va dai dién trong vu
déng xuan 2012 & vang Déng bang song Hong,
nidm P. oryzae dugc phan 1ap bang cach cdy don
bao ti tit vét bénh trén lda. Mau la lda c6 vét
bénh dién hinh dugc riia sach bing nudc voi,
sau d6 bing nudc cat vo trung. La bénh sach
duge tham kho bang gidy thdm vé trung, u
trong 6ng nghiém cé sin 1ml nudc cat vo trung.
Sau 15 - 18 gid, bao ti ndm dao 6n méi hinh
thanh nhiéu trén vét bénh. Cham nhe vét bénh
trén bé mat méi truong WA tip ngude. Véi hd trg
ctia kinh hién vi, cac don bao ti duge chuyén
bing kim thiy tinh sang dia moi trusng WA
méi. Sau 2 ngay, bao ti nidm dang nay mam
duge chuyén sang méi trusng PSA dé duge mau
n&m thuan.

2.2. Xac dinh chiing ndm

Chiing ndm dao 6n dudc xac dinh dya trén
phén ting v6i 12 gidng lia ding gen ctia Nhat
Ban mang gen khang (Bang 1). Cay lda 6 giai

Bang 1. Cac giong lha ding gen ctia
Nhat Ban mang gen khang dung dé
xac dinh chting nim dao 6n

STT Tén giéng Gen khang
1 Shin 2 Pik-s
2 Aichi- asahi Pia
3 Ishikari- Shorrke Pii
4 Kanto 51 Pik
5 Tsuyuake Pik-m
6 Fukunishiki Piz
7 Yashiromochi Pita
8 PiNo. 4 Pita- 2
9 Toride 1 Pita- 1
10 K60 Pik- p
1 BL1 Pib
12 K59 Pit
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doan 4 - 5 la duge phun véi dich bao tit ndm &
néng dé 10* bao tiw/ml. Cay lay nhiém dugc giit
4m lién tuc trong vong 20 gid (Am do > 90%),
nhiét d6 26 - 28°C, sau d6 dugc chiam séc trong
nha ludi. Sau lay nhiém 7 ngay, phan tng cta
cac gidng lda d6i v6i cAc mAu ndm duge danh gia
theo thang phan cap ctia Kato (1993). Cac ching
nam xac dinh duge ciing duge ky hiéu theo
phuong phap cta Kato (1993).

2.3. Chi&t DNA tit nAm

Khoang 50mg tan ndm thuin dugc nghién
bing chay nhua chuyén dung (Kontes™ Pellet
Pestle) v6i 0,5mL dém CTAB Doyle & Doyle
(1987) trong ong Eppendorf loai 1,5mL. DNA
dugc chiét 2 14n véi Chloroform: Isoamyl alcohol
(24:1). Can DNA dudc rtia 2 1an bing ethanol
70% va hoéa trong 100uL nuéc cit 2 1lan vo
trung. Mau DNA dugc bao quan & -20°C.

2.4. Phan ting Rep-PCR

Ba loai phan tng Rep-PCR, REP-PCR,
ERIC-PCR va BOX-PCR da dugc thuc hién véi
cac mdi Rep-PCR dugc trinh bay & bang 2. Mbi
phan ting Rep-PCR ¢6 tong thé tich 15uL chia
4,5uls nude siéu sach (Invitrogen), 7,5ul GoTaq
Green Master Mix (Promega), 2ul. DNA, 0,5uL
mdi loai méi REP 1R va REP 2I (d6i v6i REP-
PCR), 0,5uL mdi loai mdi ERIC 1R va ERIC 2
(d6i véi ERIC-PCR) va 1uL méi BOX A1R (d6i
v6i BOX-PCR). Cac mdi déu duge chudn bi &
néng do 20uM.

Céac phan ting Rep-PCR dugc thuc hién trén
may PCR PTC-100 (MJ Research Inc.) véi diéu
kién sau: khéi dau bién tinh & 94°C trong 4

phit; tiép theo 1a 35 chu trinh phan tng gém
bién tinh & 94°C trong 1 phut, gdn mdi & 50°C
(BOX-PCR va ERIC-PCR) va 40°C (REP-PCR)
trong 1 phit, téng hop soi 6 72°C trong 3 phut.
Phan ting dugc két thic véi 5 phit & 72°C.

San phdm Rep-PCR dugc dién di trén gel
agarose 1% dugc chudn bi bing 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 6 dién thé
100V trong 30 - 40 phut. Ban gel duge kiém tra
duéi anh sang ti ngoai va dugc chup bing may
anh s6.

2.5. Phan tich k&t qua

T4t ca cac bang xuat hién trén ban dién di
bat ké do sang déu duge ghi va chuyén sang
dang s8 liéu nhi phan (0 va 1) dé lam s6 lidu ddu
vao cho phan tich da dang ding phdn mém
NTSYS pc 2.0. Do b gen nam dao 6n 1a don boi
va Rep-PCR thudc nhém marker trdi nén hé so
pht hgp don gian SMC (simple matching
coefficient) duge st dung dé tinh hé s6 tuong
dong (S) theo cong thic sau:

S = (a+d)/(a+b+c+d)

Trong d6, a 1a s6 bang giéng nhau cia 2
mau, b 12 s8 bang chi xu4t hién ¢ mau thi i, c 1a
s6 bang chi xudt hién & miu thi j, ¢ 1a s6 s6
bang khong xuat hién & cd 2 mau (nhung xuit
hién & cac mau khac).

Phén tich cum duge thuyc hién theo phuong
phap ghép cip mau ding khoang cach trung
binh s6 hoc ngang bing (UPGMA, Unwaited
Pair Group Method using Arithmetic Averages).

Bang 2. Cac moi dudge st dung trong Rep-PCR

Mbi Trinh tw (5-3") Tham khao
BOXA1R CTACGGCAAGGCGACGCTGACG (Versalovic et al., 1994)
ERIC 1R ATGTAAGCTCCTGGGGATTCAC (Versalovic et al., 1991)
ERIC 2 AAGTAAGTGACTGGGGTGAGCG (Versalovic et al., 1991)
REP 1R IICGICGICATCIGGC (Versalovic et al., 1991)
REP 2I ICGICTTATCIGGCCTAC (Versalovic et al., 1991)
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3. KET QUA VA THAO LUAN
3.1. Rep-PCR

Téng s6 22 miu ndm dao 6n da duge phan
lap tit 1a lda bénh ctia 16 giéng trong vu xudn
nam 2012 tai 6 tinh Ddng bang song Hong gém
Ha Néi (3 mau), Nam Dinh (7 mau), Ninh Binh
(2 méu), Bic Ninh (3 m4u), Thai Binh (2 mau),
Hai Phong (2 méiu), Hai Dudng (1 miu), Hung
Yén (1 mau) va 1 mau thu tai Vinh Phic (Bang
3). Sau khi dugc phan 1ap thudn, cic mau ndm
dugc phan tich da dang bing Rep-PCR.

Két qua phan tich Rep-PCR cho thdy téng
s8 bang san phidm clia cac phan tng PCR véi 3
b6 mdi ERIC, BOX va REP 1a 46 véi kich thudc
it ~ 1,7 t6i ~ 8kb. S6 bang san pham ctia ca 3 bd
mdi kha dong déu gébm 15 bang (ERIC va REP)
va 16 bing (BOX) (Bang 3, Hinh 1).

Kiém tra cac bing san pham trén gel agarose
cho thay bo méi ERIC khéng tao bing da hinh
gitia tat cd cAc mAu, bd mdi BOX chi tao 1 bang da
hinh & vi tri ~ 0,6kb d6i véi mau s6 8 (NB9) (Hinh
1). Pang chi y, b méi REP di tao t6i 7 bang da
hinh nam gitia vi tri 1 va 2kb (Hinh 1).

Béng 3. San phdm ctia phén tich Rep-PCR d6i v6i 22 miu ndm dao 6n

Rep-PCR S bang hinh thanh Sé locus da hinh Kich thwéc bang téi da (kb)
ERIC-PCR 15 0 3
BOX-PCR 16 1 1.7
REP-PCR 15 7 1.8
46 8
ERIC
1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22

BOX

10 11 12 13 14 15 16 17 18 1920 2122 M

:
]
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REP
9 10 11 12 1314 15 16 17 18 19 202122 M
By P 5z

Hinh 1. Rep-PCR trén cic miu ndm dao 6n thu tai Péng bing séng Hong nam 2012

Ghi chi: S6’thit ty mau tuong ting vdi so thit tu trong bang 3. M la thang DNA 1kb (GeneRuler 1kb, Thermo Scientific) vdi 2

bing tham khao 3kb va 1kb dugc chi ré bing mii tén.

3.2. Phan tich cum

Cac bang san pham PCR cta ca 3 bo moi
da duge chuyén sang s6 liéu nhi phan dé tao
ra dii lidu ddu vao cho phan tich cum dung
phan mém NTSYS nhidm tim hiu mic d6 da
dang va quan hé ctia cic mAu ndm dao 6n. Két
qua phan tich cum cho thdy st dung di liéu
ctia ca 3 bo mdi hosc chi cia bs moi REP déu
tao ra 4 cum méu (ky hiéu la I, II, III, IV) véi
ngudng phin chia tuong Gng dya trén hé s6
tuong déng 1a 96% va 87%. Trong s6 4 cum,
cum II chi gdm 1 méu la HP13, cum II gém 2
mAau la HD66 va NB21, hai cum con lai gdm 9-
10 mau mdi cum (Hinh 2).

3.3. Quan hé gita cac nhém Rep va cac dic
diém hinh thai va sinh hoc

Céc miu ndm phén lap dugce c6 mau sic tan
nadm khac nhau trén méi trusng nuéi cdy nhan
tao, biéu hién téi 5 mau tit tring xam tdi xam
dam. N4m cling c6 phan ting khac nhau véi 12
giong lda chi thi Nhat Ban. Can c@ phan tng
trén cac gidng chi thi, 22 mau n&m dugc x&p vio
8 chung sinh ly kh4c nhau (Bang 3).

Phan tich y* (Bang 4) da cho thay khong c6
moéi quan hé nao gita cac nhém duge phan biét
dya trén phan tich Rep-PCR vé6i ngudn géc mau
(tinh), dsc diém hinh thai (mau sic tan n&m) va
chung sinh Iy ndm.

v

0.82 0.94 0.96

Coefficient
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HD3s6
ey, SN— )

0.75 0.81 0.87

0.94 Loo

Coefficient
Hinh 2. Phan tich cum dva trén sé liéu Rep-PCR
clia cac miu nadm dao 6n thu tai Péng bing séng Hong

Ghi chu: Hinh trén la phan tich tich dua trén sé'liéu cua cia 3 phan tng ERIC-, BOX- va REP-PCR. Hinh dudi 1a phén tich

chi dua trén s6'liéu REP-PCR. Hé s6 tuong dong dugc tinh theo cong thic tinh hé sé'phu hop don gian (Simple Matching
Coeficient). Céc cdy dugc vé theo phuong phap ghép ciap miu dung khoang céch trung binh s6 hoc ngang bang (UPGMA)

Bang 4. Quan hé ctia cac nhém Rep véi ngudn géc dia 1y, diac diém hinh thai va ching ndm

Quan hé gitra cac nhém Rep: 4 (1, 11, 111, IV) 2 A Ak
V6i cac dac diém mau (tinh, mau tan ndm, chiing) B0 ty do df x P Ket lugn
Tinh: 9 (B&c Ninh, Ha Ngi, Hai Duong, Hai Phong, Hung 24 352 0,066 Khong quan hé
Yén, Nam Binh, Ninh Binh, Thai Binh, Vinh Phtc)
Mau tan nadm: 5 (Trdng xam, Xam nhat, Xam, Xam dam, 12 15,6 0,212 Khéng quan hé
Xam den)
Chiing: 8 (000,0; 001,0; 002,6; 005,0; 040,0; 100,2; 21 22,5 0,373 Khéng quan hé

300,2; 400,4)

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

3.4. Thao luan

Pa dang quin thé ndm dao 6n tai Vit Nam
da dugc nghién ctu. St dung ky thuat AFLP
(amplified fragment length polymorphism) da
nghién ctu mic do da dang va tinh gdy bénh
cia 114 mau nadm dao 6n thu thap tai nhiéu
tinh thudc Péng bang séng Hong (Thuan et al.,
2006). Nghién ctiu nay cho thay: () quin thé
ndm dao 6n tai Pdng bing séng Hong rat da
dang vé di truyén, gdm it nhat 7 nhém, dai dién
cac nhom c6 tinh gy bénh khac nhau trén céac
giong chi thi mang gen khéang; va (ii) cdc quan
thé ndm phan lap trén céc gidng lda té (nhém
Indica) khac v6i quin thé n&m phan 14p trén céc
gidng lda nép (nhém Japonica).
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St dung ky thuat RFLP (Restriction
fragment length polymorphism) véi do da locus,
Lé Pinh Don da cho thiy quan thé ndm dao 6n &
Déng bang séng Héng da dang hon va khéc véi
quan thé ndm dao on ¢ ddéng bang Soéng Mé
Koéng (Don et al., 1999). St dung ky thuat Rep-
PCR vé6i bd mbi Pot2 dic hidu ndm dao on, Lé
Minh Tuong da chiing té quan thé ndm dao 6n &
ddng bing séng Mé Kéng ciing da dang va dang
tién héa nhanh chéng (Le et al., 2010). Dang
chid ¥, ca 2 nghién citu nay déu cho thay khong
¢ moi lién quan rd rét gitia cac nhom ndm dude
xac dinh dua trén marker phan ti véi cac ching
nidm duge xac dinh dya trén phan tng véi bo
giéng chi thi cia Nhat Ban.
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Nghién ctiu nay m#c du chi dua trén mot s6
lugng tuong d6i it mAu ndm, duge thu thap gan
day nhét, da mot 14n nita khdng dinh mtc d6 da
dang cao clia quin thé n&m dao 6n & viing Png
bing séng Héng. Ngoai ra, két qua nghién ciu
ciia ching téi, cung véi cac nghién citu khéc
trén thé gidi cing nhu ctia 2 nhém tac gia Lé
Dinh Pén va Lé Minh Tusng da khéng dinh cac
marker dua trén céc chudi lap hién c6 khong
lién quan t6i cac gen qui dinh chiing ciia ndm
dao 6n.

Trong nghién ctu nay, marker dya trén
chubi lap REP ctia vi khuan (REP-PCR), méc du
da dugc ap dung cho nhiéu loai ndm khac nhung
lan dau tién dugc ap dung ddi véi ndm dao 6n va
da chiing t6 su hitu ich trong danh gia da dang
di truyén loai ndm nay khi tao ra s lugng bang
da hinh dang ké.

4. KET LUAN

P4 lan ddu tién tai Viét Nam tng dung ky
thuat Rep-PCR dé phén tich mtc do da dang
cac mAu ndm dao 6n thu tai Pdéng bing séng
Héng. Cac marker ERIC-PCR va BOX-PCR
khong tao ra cac bang da hinh. Dang chd y,
marker REP-PCR, dugc 4p dung lan dau tién
trén thé giéi dé nghién ciu da dang ndm dao on,
tao nhiéu san phdm da hinh véi kich thudc
trong khoang 1-2 kb va c6 thé tng dung dé
nghién ctiu da dang ndm nay.

Phan tich Rep-PCR da chiing t6 quan thé
nidm dao 6n tai khu vyc Déng bang séng Hong
rat da dang vé di truyén giong nhu cac cong bo
trude day. Trong nghién ctu nay da xac dinh 8
chuing sinh Iy ndm P. oryzae

Khong c6 moi lien hé rd rét gifia cac cum
nim duge xac dinh bdi Rep-PCR véi ngudn goc
dia 1y, ddc di€m mau séc tdn ndm va ching nam.
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