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IMHAM DIEM GEM IVIA HDA DOC TO CASSIICDLIM T t̂MEi 
CAC IVlAu MAIVI Carynespara cassiicala PHAM LAP 

TREM CAY CAO 5LI Q VIET MAIVi 
Nguy§n Ddn Hidû -̂ , Nguyfin Anh Nghla\ Nguyfin Bao Qu6c^ 

TOMTAT 

Cassiifolin la doc to thuc vat duoc san sinh bdi nam Corynespora cassiicola, cd vai trd chon loc ky cbu trong 
qua tnnh xam nhilni va gay benh ciia nam. Gen ma hoa doc to cassiicolin (gen Cas) la mot b-ong nhirng 
y^u to quan trong lien quan voi su da dang di truydn va tinh gay benh ciia nam C. ciissiicoln. co it nhat 6 
nhom gen Cas da duoc phat hien. Trong nghien cuu nay, ky thuat PCR kliuech dai gen Cas voi 7 cSp nidi 
chuyen biet da dugc thuc hien nham xac dinh su hien dien cua gen ma hoa cassiicolin tren 76 mau phan lap 
ndm C. cassiicola thu thap ttf 16 dong vo tinh cao su tai nhieu vimg dia ly b V.et Nam. K t̂ qua phat hiOn 
dmrc 40/76 mau phan lap nam (chiefm ty le 52,6%) co su hien dien cua gen Cas 2 va 36 niau nam con lai 
khong phat hien duoc gen Cas. xep vao nhom Cas 0. 

Tu khda: Corynespora cassiicola, cassiicolin, gen Cas, mau phan lap (MPL), dong vo tinh cao su (DVT cao 
su). 

1 . BAT VAN BE 

Nam Corynespora cassiicola. tdc nhan gay benh 
rung la Corynespora tren cay cao su. Su phdt sinh va 
phdt Inen cua benh rung la Corynespora phu thudc 
vao luong ldc giiia tinh gay benh cua quan the nam 
C. cassiicola dang hien dien, nuic do mdn cam cua ky 
chu va yeu to mdi Irudng thuan loi. Trong do, tinh 
gay benh cua Ioai nam ndy la rat phirc lap, khd ly gid. 
vi phu thudc vdo mtic do chuyen tinh ciia mdi mdu 
phan tap (MPL) va cd lien quan den nhidu gen khac 
nhau. Trong qud trinh xam nhiem gay benh, ndm tiet 
ra dgc td cassucohn, hgp chdt nay rat ddc vdi cay cao 
su, chi vdi mdt vai vet benh nhd tren gan la cung du 
gay mng la. Cassucohn la mot dang protein dgc vdi 
thirc vat (phytotoxic prolem) tiet ra trong qua trinh 
gay benh ti-en Id cao su (Breton va ctv. 2000). Gen 
ma hda ddc id cassucohn (gen Cas) la mgt trong 
nhiing yeu Id quan trgng lien quan vdi su da dang di 
iruy^n vd tinh gay benh cua ndm C. cassiicola. Su da 
dang v^ dac hnh giiy benh (tinh dgc hay khdng ddc, 
tinh xam nhidm, chuyen tinh ky chu) cua cac MPL 
nam C. cas.<iicoli co th^ dugc Iam sang td bdi nhieu 
yeu td lien quan den tinh gay benh, trong dd phdi ke 
de-n gen ma hda ddc td cassiicohn. Co 6 nhdm gen 
Cas da diroc phal hien bdng ky thuat PCR khudch dai 
DN.'\ cua cdc mdu nam C. cassiicola phan lap ttr cac 
cay ky chu tren nhieu viing dia ly va cd su khac biel 
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vd muc dp giy bdnh ciia cac mdu nam mang gen Cas 
khdc nhau (Deon va ctv, 2014). Cdc k^t qua nghien 
ctm ve nhan dien gen Cas bdng ky thuat PCR dii 
dugc thuc hien tai Trung Qudc va Malaysia cho thay, 
nhdm gen Cas 4 va Cas 5 dugc phdt hi^n ti'en nhung 
MPL nam lai Malaysia (Shuib va ctv, 2015). nhom 
gen Cas 2 va Cas 5 dugc tim thdy tren nhimg MPL 
nam tai Trung Quoc (Liu va ctv, 2015). Tai Viet Nam, 
cac kel qua nghien cun ve nhan dien gen Cas tren 
cac mau nam C. cassiicola vdn con it, co 6 MPL ndm 
thugc nhdm Cas 2 da duac nhan dien (Pham Thi 
Ngoc Giau, 2017; Van Thi My Linh, 2018). Nghien 
cuu nay dugc Ihuc hien nhdm bo sung ca sd dir lieu, 
thdng tin ve su hien dien cua gen ma hoa doc td 
cassiicohn trong cac mdu nam C. cassiicola thu thai) 
tren cay cao su tai Viet Nam. 

2. VAT UEU VA PHUDNG PHAP NGHIEN CUU 

2.1.VatU$u 

2.1.1. Ngudn ndm 

Xguon ndm dan bao tu dugc phan lap ti-en cay 
cao su tiu nhieu vung ti'dng cao .u a Viet Nam T6ng 
sd mau nam phan lap dugc la 76 mdu nam lai 12 tinh 
phan bd ti-ai rgng tir khu vuc bhna X,mi bd Tay 
Nguyen, mien Trung va mien nui phia Bdc S6 mdu 
nam thu thap tai vung Dong Nam bo la 40 \ipT u 
gdm: Binh Duang (12 MPL). B..ih Phudc (8 MPiT 
Tay Nmh (5 MPL), Ddng Nai (15 MPI j So - '̂ 
thu thap lai vung Tay Nguyen la H MPI bg,'".'"' " ^ 
I ^ (4 MPL), Kon Tum (4 .MPL). So ma,i n a m T ' . u 
tai mien Tmng la 19 MPL gom: Binh -iliuan (7 MPL)^ 
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Qudng Nam (9 MPL), Quang Tri (3 MPL). S6 mdu 
nam tliu tai mien nu. phia Bdc la 9 MPL, gdm: Lai 
Chau (3 MPL). Son La (3 MPL) vd Lao Cai (3 MPL). 
Cac MPL nam da duoc khao sat hinh thdi, giai trinh tu 
vimg rDNA-ITS va duoc xac dinh dung la nam 
Corynespora cassiicola. Trinh tu nucleotide ciia 76 
MPL nam da dugc dSng ky tren ca sd dii beu 
GenBank (NCBI GenBank database) vdi ma sd dang 
ky (accession number) tii KF387577 den KF387609, 
va tii MK896359 den MK896420. 

2.1.2. Dungcu va hoa chat can thlit 

Hda chat ly trich DNA: dung dich nita long. 

Wizard" Genomic DNA Purification Kit (Promega, 

My). 

Hda chat sir dung cho ky thual PCR: GoTag" 
(jreen Master Mbc (Promega) bao gdm dNTPs, 
MgCI, PCR buffer. Mau DNA ly ti'ich lu MPL nam. 
Nuclease - free waler (Promega). Bdy (7) cap nidi 
dtic hieu cho cdc nhdm gen Cas, bao gdm nam cap 

mdi da duac md ta bdi tac gia Deon vd ctv (2012a: 
2012b: 2014) va hai cap mdi (FlCasUl-2-6 + 
RlCasUl-2-6: FlCasL34-5 + RlCasU3-4-5) dugc tac 
gid Deon cung cdp thdng tin qua trao doi hgp tdc 
nghien cuu. Chi tidt 7 cap mdi dugc hinh bay tai 
bangl . 

Hda chat dk dien di sdn pham PCR: Agarose 
(Promega), TBE buffer IX (Promega), Ladder 
100bps. 

May mdc va thidt bi: Bon u nhiet Memmert 
WB/OB 7 45 WBU 45, mdy vortex KMSl 
Mmishaker IKA®. mdy ly lam lanh Hettich 
Zentiifiigen M.kRo 22R, hi hilt Idii ddc ESCO®. mdy 
PCR PTC-100, bdn dien di Theraio EC 330. nguon 
dien di GE Healthcare EPS 301, may chup gel 
GelDoc - It - Imaging System UVP, lii lanh sau 
Sanaky, tu mdi AquaFun, pipette va ddu tip cac loai. 
tube eppendoi-f 1.5 ml va 0,2 ml. 

Bang 1. Danh sdch cdc cSp m6i, trinh tu va muc ti6u Ren Cas CD60 

Cap 
m6i 

1 

2 

3 

-1 

5 

6 

7 

Ten m6i 

FlCasUl-2-6 
RlCasUl-2-6 
CasF17 
CasR24 
CasFlS 
CasR27 

CasFie 
CasR25 
FlCasU3-4-5 
RlCasU34-5 
CasF20 

CasR28 
CasFlS 

CasR26 

Trinh tu (5'-3') 

CTCTGCmTGTAGCAGCCG 
GTGTGGTGTATATGTAGCGC 
GGATTTGCCTGAGATCCTA 
CAAACAATGCTAACCAAACAAAC 
CCCAAGATACATGTTITGADTGT 
CCACACAAAGCAAGATACAGAATGAGC 
GCrrCAlTTGCCTGTGAGATACT 
AAAACGATGCTAAACAAAAGGA 
TCCCTATCCTCATCTCGGC 
GTCCAGAATACTTGGTAGC 
GTCGGCTAACTIGGGAAAAACTCT 
GCAGGAAGCAAAACACAGAACAAAG 
CGGGGAGGTATC.AGGTGTGAGATA 
CAGAACAAGCCAAAAGAGAACTAC 

a v4 ctv, 2012a; 2012b; 2014) 

Muc tieu 
gen Cas 

Cas 1, Cas 2 
va Cas 6 

Cas2 

Casl 

Cas6 

Cas 3, Cas 4 
va Cas 5 

Cas3, Cas4 

Cas5 

Kich [huCTc 
san pham 

(bp) 

457-461 

759 

700 

764 

418-419 

774 

706 

* F (Forward pruiier): mdi xudi: R (Reverse pnmer): mdi ngirac. 

2.2. Phuong phap 

2.2.1. Ly trich DNA cac MPL ndm C. cassiicola 

MPL ndm duoc nghi&n h-ong nita long bdng 

chay va cdi su vd sau do ly ti-ich DNA bdng Wizard" 

Genomic DNA Purification Kit theo quy trinh 

khuye-n cao bdi nhd cung cap bg Kit (Promega, 

USA). Sau khi ly trich hoan tat, mdu duoc trii 6* tii 

dong -20"C. Cdc DNA mdu sau khi ly ti-ich se duac 
dien di tren gel agarose 1,0% de dinh tinh DNA va do 
ndng do DNA bang mdy do mat do quang chuyen 
dung IMPLEN-P330 (Gemiany). 

2.2.2. Phan ung PCR nhan dien gen Cas 

Phan ung PCR nhan dien gen Cas duoc thuc 
hien vdi 7 cap moi dac hieu cho cac nhdm gen Cas 
dtroc md ta bdi tdc gia Deon va ctv (2012a; 2012b; 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2019 41 



KHOA HOC CONG NGHE 

2014), trinh tu cac cap moi duoc tnnh bay tai bang 1. 
The tich cho moi phan ling PCR la 25 pi gora PCR 
buffer tx (Tris - HCl 10 mM (pH 8,8 o 25' C), KCl 50 
mM. Iriton X - 100 50 mM], MgCl, 1,5 mM. 0,2 mM 
m6i loai dNTP, 0,4 pM moi m6i loai, 0,5 U DNA 
Polymerase va 25 ng DN.A m4u. 

Phan ling khudch dai duoc thuc hien trong may 
luan nhiet (MJ Research PTC-100. USA) v« nhiet do 
bien Unh ban dau la 94"C hong 2 phut, sau do la 30 
chu ky vai nhiet do bien tinh la 94"C trong 30 giay, 
nhiet dp bat cap la 56'C trong 30 giay, nhiet dp keo 
dai la 72"C trong 1 phut va nhiet do keo dai cu6l ciing 
la 72"C trong 10 phiit (Uu va ctv, 2015). 

Kiem tra doan DNA duot khu^h dai bang 
phuong phap dien di tren gel. Hiit 2 pi san pham 
PCR, tr6n d6u v6i 3 pi dem tai mau 6X. dien di tren 
gel 1,2% pha bang TBE buffer IX or 70V trong 45 phiit 
ff nhiet do phong. Gel dugc quan sat dum den LfV va 
chup anh bang may chuyen dung (GelDoc - It -
Imaging System UVP, USA). Kich thuoc cua cac 
doan DNA khuech dai dupc so sanh voi thang DNA 
chuan 100 bps. 

Cac san phin PCR vcri cap moi CasF17-CasR24 
(Cas 2) cua mpt sd MPL dai dien dupc giai hinh tu 
boi Cong ty First BASE (Singapore). Ket qua giai 
trinh tu ciia m6i MPL dupc kiem tra va hieu chinh 
bang phan m^m BioEdit phien ban 7.2.5 (Hall, 2013). 
Trinh tu cOa cac MPL duoc can chinh hang bang 
each sit dung Clustal W Multiple Alignment 
(Thompson va ctv, 1994) trong phan mem BioEdit, 
SLT dung BLAST alignment d^ ddi chieu voi cac trinh 
tu Cas 2 tr&n cosd'dirlieu GenBank. 

3, KET QUA VA n u o LUM 

3.1. XAc dinh si; hi^n di^n cua gen Cas trto cdc 
MPL nim C. cassiicola 

Cac phan img PCR-Cas duoc thuc hien vdi timg 
cap mdi dac hieu theo thii pj ttx 1 den 7 de nhan dien 
gen Cas (Bang 1). Dau tiî n, thuc hien phan ling PCR 
vdi cap mdi FlCasUl-2-6 va RlCasUl-2-6 dac hieu de 
xac dinh su hien dien cua nhdm gen Cas 1, Cas 2 
hoac Cas 6. Ket qua dien di san pham phan ung PCR 
the hi^n o hinh IA xuat hien bang DNA vdi kich 
thuoc khoang 450 - 500 bp Q-en 40 gieng hiong ling 

vdi 40 MPL nam cd su hien dien ciia mpt n^ng ba 
nhdm gen Cas 1 hoac Cas 2 hoac Cas 6. Tiep theo, 
thuc hien phan ling PCR vdi cap mdi CasF17 va 
CasR24 dac hieu de xac dinh su hien didn ciia Cas 2, 
ket qua dien di san pham phan ling PCR thd hidn a 
hinh IB xuat hien bang DNA vdi kich thudc 750 -
800 bp tren 40 gieng QTing khdp hoan toan vdi 40 
MPL nam da thuc hien vdi cap mdi FlCasUl-2-6 va 
RlCasUl-2-6, chiing td 40 MPL nam nay co gen Cas 
2. Nhung MPL nam cd gen Cas 2 bao gdm: 
CoryTNOO, CoryTNll, CoryDN06, CoryDNlO, 
Con,DN15, CoryDN21, CoryDN23, CoryDN25, 
CoryD\27. CoryDN39, CoryPKOl, CoryGL02, 
CoryGL03, CoryKTOl, CoryKT02. CoryKTOS, 
CoryBT03, CoryBTOS, CoryBT13, CoryBT17, 
CoryBT18, CoryQNOl, CoryQN03, CoryQN04, 
CoryQNOS, CoryQN06, CoryQN07, CoryQNOS, 
CoryQN13, CoryQNM, CoryQT02, CoryLCOl, 
CoryLCOa, CoryLCOS, CorySLOl, CorySL02, 
CorySL03, CoryLCAl, CoryLCA2 va CoryLCA3 
(Bang2vahinhlC). 

Sau dd, cac phan ung PCR-Cas tidp tuc duoc 
thuc hien lan lupl vdi cac cap mdi CasFlS + CasR27 
(nhan dien Cas 1); CasF16 + CasR25 (nhan dien Cas 
6): FlCasU34-5 + RlCasU3-4-5 (nhan dien Cas 3, Cas 
4 va Cas 5); CasKO + CasR25 (nhan dien Cas 3, Cas 
4) va cap mdi CasF19 + CasR26 (nhan didn Cas 5) 
nhung san pham thu dupc khdng c6 bang DNA, 
chung td cac MPL nam khdng cd cac nhdm gen Cas 
1, Cas 6, Cas 3, Cas 4 hoac Cas 5. 

San pham PCR vdi cap mdi CasF17 - CasR24 
(Cas 2) cua 4 MPL dai dien gdm: CoryDN39, 
CoryPKOl, CoryQNOl va CorySL02 duoc giai trinh tu 
bffi First BASE. Ket qua giai Pinh tu DNA san pham 
PCR cd Cling kich thudc la 759 bp thing khdp vdi 
kich thudc gen Cas 2 theo mo ta cCia Deon va ctv 
(2014). Trinh Pi gen Cas 2 ciia 4 MPL hoan toan 
gidng nhau. Ket qua tim kiem su hiong ddng bang 
cdng cu BLAST cho thay 4 MPL cd do tuong ddng tii 
99,44% - 99,86% sp vdi cac miu nam C. cassiicola 
mang gen Cas 2 da duoc dang ky b-en co sd dtt lieu 
GenBank (Hinh 2). Dieu nay xac nhan va khang dinh 
su hien dijn cua gen Cas 2 trim 40 MPL hong sd 76 
MPL da dupc nghien cuu. 
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Hinh 1. Gel didn di san ph&i PCR cua cac MPL nam C. cassiicola nhan didn cac nhdm gen Cas. (A) San 
phfai PCR ciia 76 MPL nSm vdi cap mdi FlCasUl-2-6 va RlCasUl-2-6 dd nhan difn Cas 1, Cas 2 vi Cas 6; 
(B) Sin phim PCR dia 76 MPL ndm vdi cap mdi CasF17 va CasR24 dl nhto didn Cas 2; (C) Tdng hpp 40 

MPL nim cd su hidn didn ciia gen Cas 2 

Sflquencffs pnxHicttci £i^mcaril nl^ 

Stqutrca pniOuona ugmncmt a 

Hinh 2. Trinh Pr nucleohde gen Cas 2 va ket qua so sanh bang cdng cu BLAST. (A) Trinh hi gen Cas 2 
ciia MPL CoryDN39; (B) Kdt qua so siiih dp hiong dong oia 4 MPL CoryDN39, CoryKTOl; CoryQNOl vi 

CorySL02; (C) Kdt qua sp sanh p-inh hi gen Cas 2 cua 4 MPL frdn GenBank 
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Bane 2. Danh sich va phan nhdm pen Cas trdn cic m&u nim C. cassiicola _ _^ 
1 

Ma sd 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 32 

33 

34 

35 

36 

37 

Ten mau nam 

CoryLK02 

CoryLK24 

Coiyl.K27 

CoryLK29 

CoryLK32 

CoryLpS 

Cory LK60 

CoryDTOl 

CoryDT02 

CoryDT03 

CoryDT04 

CoryDT05 

CoryBLOl 

CoryDP03 

CoryDP04 

CoryDP07 

CoryDPOS 

CoryDF09 

CoryDPU 

CoryTN02 

Coiy'lNOB 

CoryTNlO 

CoryTNll 

C017TNI3 

CoryDN03 

CoryDNllR 

CiiiyDNOy 

CoiyDNlO 

CoryDN12 

j ConllNKi 

1 Cun-DNIS 

j CoryDN21 

CooI'N23 

CniynN24 

' CoiyI)\25 

1 Cor)'DN27 

C.ip,nN30 

Dia didm 
Binh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Bmh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Binh Duong 

Binh Phudc 

Binh Phudc 

Binh Phudi: 

Binh Phudc 

Binh Phuoc 

Binh Phudc 

Binh Phudc 

Tiiy Nmh 

Tay Ninh 

Tay Ninh 

Tay Ninh 

Tay Ninh 

Ddng Nai 

Ddng Nai 

Dong Nai 

Dong Nai 

Ddng N'ai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ddng Nai 

Ky chii 

(DVT) 
LH01/0131 

IAN 873 

LH90/1094 

RRIV3 

LH94/062 

RRIVl 

LH90/463 

RRrV3 

RRrV2 

RRIV4 

RRIV4 

PB260 

RRIV3 

RRIV4 

RRIV2 

RRIV4 

RRIV4 

RRIV3 

RRIV4 

Rim'4 

RRIV3 

RRrV4 

RRIV4 

RRn'4 

RRIVl 

RRn'4 

RRrV4 

RRI\''4 

RRn'4 

RRIV4 

RRrV4 

RRTVl 

RRIV4 

RRIV4 

RRIV4 

RRr\'4 
| - - • 

RRI\'4 

Nam phan lap 

2009 

2010 

2010 

2010 

2010 

2010 

2018 

2010 

2010 

2010 

2010 

2010 

2009 

2010 

2010 

2016 

2016 

2016 

2017 

2010 

2016 

2016 

2016 

2017 

2010 

2015 

2015 

2015 

2015 

2015 

2015 

2016 

2016 

2016 

2016 

2016 

1 2016 

Gen Cas 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

CasO 

(:asO 

CasO 

CasO 

CasO 

CasO 

Cas 2 

CasO 

Cas 2 

CasO 

CasO 

Cas 2 

CasO 

Cas 2 

CasO 

CasO 

C,'^2 

1 as 2 

'.-asO 

Cas 2 

<-;,s2 

' -.(1 
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38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

J S 
66 

67 

68 _ 

69 _ 

70 

71 _ 

72 

73 

74 

_ 7 5 _ 

76 

CoryDN32 

CorypN39_ 

CoryPKOl 

CoryGLOl 

CoryGL02_ 

CoryGLOS^ 

CoryKTOl 

CoryKT02 

CoryKT03 

CoryKT04 

CoryBT03 

CoryBTOO 

CoryBTOS 

CoryBTOQ 

CoiyBT13 

CoryBT17 

CoiyBTlS 

CoryQNOl 

CoiyQN02 

CoryQN03 

CoiyQN04 

CoryQNOS 

CoryQNOe 

CoryQN07 

CoryQN08 

CoiyQN13 

CoryQNW 

CoryQTOl 

CoiyQT02 

CoryQT03 

CoryLCOl 

CoryLC02 

CojyLCOS 

CorySLOl 

CorySL02 

CorySLOS 

CoryLCAl 

CoryLCAl 

Con-LCA3 

Ddng Nai J 

Ddng Nai 

Gia Lai 

Gia Lai 

Gia Lai 

Gia Lai 

Kon Tum 

Kon Tum 

Kon Tum 

Kon Tum 

Binh Thuan 

Binh Thuan 

Binh Thuan 

Binh Thuan 

Binh Thuan 

Binh lliuan 

Binh Thuan 

Quang Nam 

Quiing Nam 

Quang Nam 

Quang Nam 

Quiing Nam 

Quang Nam 

Quang Nam 

Quang Nam 

Quang Nam 

Quang Nam 

Quang Tn _ 

Quiing Tn 

Quang Tri 

Lai Chau _ 

Lai Chau 

Lai Chau 

Son La 

Son La 

Son La 

Lao Cai 

Lao Cai 

, Lao Cai 

RRI\'3 

RRI\'4 

LH 88/732 

RRIV106 

RRIC 110 

RSICllO 

RRIV4 

PB235 

RRIV4 

PB260 

REIV3 

RRA'4 

R1UV4 

RRIV4 

RRIV3 

RRIV4 

RRIV4 

PB260 

Rim'4 

RRIV4 

RRIV4 

RRrV4 

RRI\''4 

RErV4 

RRrV4 

RRrV4 

RRIV4 

RRIV124 

P I V 1 2 4 

RRIV124 

IAN 873 

L4N873 

LAN 873 

RRI\'4 

RRrV4 

RRrV4 

VN774 

VN774 

\'N774 

2016 

2017 

2009 

2017 _ 

2017 

2017 

2010 

2010 _ 

2010 

2010 

2014 

2014 

2015 

2015 

2017 

2017 

2017 

2009 

2009 

2017 _ 

2017 

2017 

2017 

2017 

2017 

2017 

2017 _ 

2017 _ 

2017 

2017 

2017 

_2017 

2017^ 

2018 

_2018_ 

2018 

2018 

2018 

2018 

CasO 

Cas 2 

Cas 2 

CasO 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

CasO 

Cas 2 

CasO 

Cas 2 

CasO 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

CasO 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

CasO 

Cas 2 

CasO 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 

Cas 2 
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3.2. Ihao luan 

Gen ma hoa doc to cassiicolm lan ddu tien dtronc 
phal hien va mo la bm Deon va ctv (2012a). trong 
mpt nghien cini ve dac diem gen ma hoa dpc td 
cassiicolin cua ba MPL dai dien cho muc dp gay 
benh khac nhau. Gen Cas da dirpc phat hien tren 
MPL CO tinh gay benh manh (CCP) va gay benh 
trung binh (CCAM3) nhung khong phdt hien Iren 
mau nam gay benh yeu (CCAMl). Trong mot nghien 
cuu khac, bdn (4) mdu ndm C. cassiicola ndi sinh 
tren Id cay cao su khong cd trieu chung benh tai 
Nam My, dupc xdc dinh mang gen ma hoa 
cassiicolin thudc nhdm Cas 3 va Cas 4 (Deon va ctv, 
2012b). Den nay, da co 6 nhdm gen Cas bao gdm Cas 
1, Cas 2, Cas 3, Cas 4, Cas 5, Cas 6 da dupc phdt hien 
Ir^n cdc MPL nam C. cassiicola tren cay cao su va 
mpt sd cay ky chu khac, nhung MPL nam chira phat 
bien cd gen Cas duoc ky bieu la Cas 0 (Deon va ctv. 
2014). Trinh lu cac nhom gen Cas da duoc gidi ma va 
dai\g ky tren ngan hdng du lieu Genbank (Deon va 
ctv. 2012a; 2012b; 2014). 

Trong nghien cOru nay da phal hien 40 MPL 
trong tdng sd 76 MPL nam C cassiicola tren cay cao 
su d- Viet Nam cd su hien dien cua nhdm gen Cas 2 
(chiem ty le 52,6%) va 36 MPL cdn lai khong phat 
hien gen Cas dupc ky hieu la Cas 0. Cd su khac biet 
kha ro v^ ki^u di truyen gen Cas ciia nhung MPL 
ndm C cassiicola tren cay cao su tai Viel Nam so vdi 
cac kel qua nghien cuu truoc day tai cdc quoc gia 
khdc. Theo kel qud nghien cuu cua Deon va ctv 
(2014), cac nhdm gen Cas 1. Cas 3. Cas 4. Cas 5 dupc 
phal hi^n tren cac MPL nam C cassiicola tu cay cao 
su va nhdm Cas 2, Cas 6 tren cdc MPL nam tu cay k\-
chii khdc, duy nhdt MPL CC04 mang gen Cas 2 cd 
ngudn gdc tir cay cao su tai Trung Qudc. Tiep theo 
sau dd, Uu va ctv (2015) da phat bien gen Cas 2 va 
Cas 5 tren 40 MPI. ndm C. ca.-i.-^ncola thu thap lu cay 
cao su va mpl so cay k\' chti khac tai Trung Qudc, 
trong do chi cd sau MPL ndm mang gen Cas 2 cd 
ngudn gdc li> cay cao su. Nhom tac gia di den nhan 
dinh: nhung mdu nam C. Cassiicola tren cay cao su 
lai Trung Qudc cd ngudn gdc tu cdc cay ky chu khac. 
Trong khi dd. Shuib va civ (2015) phat hien cd 13 
MPL nam mang gen Cas 3 va nipt MPL mang gen 
Ca-̂  4 hong so 26 MPL nam C. ca<siicola tren cay cao 
su tai Malaysia. Mur vay, ket qua nghien cim tai \'iei 
Xam ciing vdi ket qua cua nhCmg nghien cuu tru(jc 
day tai cac quoc gia khac da chi ra rdng, su da dang 

dl truydn giija cac nhdm gen Cas khac nhau t. •'•• 'C the 
hien ro qua sir phan bd cua cac nhdm gen iai cac 
\'ung dia ly khac nhau, nhdm gen Cas 1 dupc tim 
thay tren cac MPL ndm duoc thu thap tu cay cao su 
tai Ghana, Cameroon va Phihppines, nhom gen Cas 3 
va Cas 4 dupc tim thdy tren cac MPL nam tai Brazil, 
nhom gen Cas 5 dugc lim diay tren cac MPL nam tai 
Malaysia va Sn Lanka (Deon va ctv. 2014). Nhdm 
gen Cas 4 va Cas 5 duoc tim thay tren nhiimg MPL 
ndm tai Malaysia (Shuib va ctv, 2015). nhdm gen Cas 
2 va Cas 5 dupc tun thdy tren nhtmg MPL nam tgi 
Trung Qudc (Liu va ctv, 2015). Trong khi do, nhdm 
Cas 2 duoc lim thdy tren nhimg MPL ndm tir cay cao 
su tai Viet Nam. 

4. KET LUAN VA 8^ NGH! 

4.1. K^t luan 

Cd hai nhdm gen Cas la Cas 2 va Cas 0 dupc 
phat hien h'en cdc mdu nam C. cassiicola phan lap tir 
cay cao su lai Viet Nam. 

4.2. D^ nghi 
Ddnh gia tinh gay benh ciia cac MPL nam lhudc 

hai nhdm gen Cas tren cac DVT cao su, chpn lpc mdt 
sd MPL nam cd tinh gay benh manh dai dien cho cdc 
phan nhdm gen Cas phuc vu cho cdng tac lao tuy^n 
gidng khang benh. 
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DETECTION OF CASSHCO LIN-ENCODING GENES IN Corynespora cassi/co/a ISOLATES 
FROM RUBBER TREES IN VIETNAM 

Nguyen Don Hieu, Nguyen Anh Nghia, Nguyen Bao Quoc 

Summaiy 

Cassiicolin, a phytotoxic protein produced by Corynespora cassiicola. was previously described as a host-
selective toxin and played an important role in infection process of the pathogen. Cassiicolin-encoding gene 
(Cas gene) was known as the important effector that related to the genetic diversity and pathogenicity of C. 
cassiicola and 6 groups of Cas genes were discovered. In this study, Cas genes were amplified using PCR 
technique witli 7 specific primer pairs in order to detect cassiicolin encoding genes in 76 C. cassiicola 
isolates collected from 16 mbber clones from several geographic regions of Vietnam. Cassiicolin protein 
isofomi Cas 2 encoding gene was detected in 40 out of 76 isolates (52.6%), meanwhile no Cas genes was 
detected m the remaining 36 isolates, which were subsequently classified to Cas 0 group. 
Keywords: Corynespora cassiicola, cassiicolin, Cas gen, isolate, rubber clone. 
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