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T6MTAT 
Tinh gay b^nh cua nam Corynespora cassiicola rsit phuc tap vi phu thudc vao miic do chuyen tinh 
cua mdi miu phan lap nam va lien quan den nhi^u gen khac nhau. Cd su bidn thi^n ldn vg doc luc 
cua cac mau phan lap nam khac nhau, mdt sd mau phan lap cd kha nang gay benh cho vai loai ky 
chu nay nhung khdng gay benh cho cac ky chu khac. Trong qua trinh xam nhiSm gay benh nam 
ti^t ra ddc td cassiicolin, hop chait nay rat dpc vdi cay cao su, chi vdi mot vai vet benh nho tren gan 
la cung du gay rung la. Dgc td cassiicolin cd vai trd chpn loc ky chu va dac biet quan trpng trong 
giai doan ddu cua qua trinh xam nhidm cua nam. C&u tnic ciia cassiicolin la mot glycoprotein, la 
chudi peptide gdm 27 amino acid, vdi mot N-acid pyroglutamic va 6 cysteine. Lupng ddc td 
cassiicolin do cac mdu phan lap nam khac nhau ti^t ra cd mdi tuong quan thuan vdi kha nang gay 
benh cua chiing. Gen ma hda dpc to cassiicoUn (gen Cas) la mot trong nhimg y^u to cd vai trd 
quan trgng lien quan vdi su da dang di truyen va tinh gay benh cua nam C. cassiicola, 06 nhom 
gen Cas da dugc phat hien va cd su khac biet vd miic do gay benh ciia cac man nam mang gen 
Cas khac nhau. 
TLT khda; Corynespora cassiicola, cay cao su, miu phan lap, ti'nh gay benh. 

I.DATVANDE 

Nam Corynespora cassiicola cd phd ky chu rdng 
vdi hon 404 loai thuc vat phan bd tren toan the gidi 
(Farr va Rossman, 2019), loai nam nay la tac nhan 
gay bdnh rung la Corynespora ti'en cay cao su 
(Hevea brasih'ensis), la mpt trong nhiing doi tugng 
quan trpng dugc quan tam d hau het cac nude trdng 
cao su. 

Su phat sinh va phat hren cua benh rung la 
Corynespora phu thudc vao su tuong tac giua tinh 
gay benh cua quan the nam C. casshcola dang hien 
dien, muc do m&n cam cua ky chu va yeu td mdi 
budng thuan lgi. Trong dd, tinh gay benh ciia loai 
nam nay la rat phuc tap, khd ly giai vi phu thuoc vao 
muc dd chuyen U'nh cua mdi mhx phan lap va cd lien 
quan den nhi^u gen khac nhau. Cac ket qua nghien 
cuu v6 tinh gay benh ciia nam deu chung td cd su 
bien thien lon ve ddc luc cua cac mhx phan lap nim 
khac nhau, mot sd mhx phan lap cd kha nang gay 
benh cho vai loai ky chu nay nhung khdng gay benh 
cho cac ky chu khac (Pernezny va Sunone, 1993; 
Suwarto va ctir. 2000; Cuhim va Silva. 2003; 
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Polhronieri va ctv, 2003; Oliveira va c^2007; Nguyen 
Don Hieu vacrt'2014). 

Trong qua trinh xam nhidm gay benh nam ti^t ra 
doc td cassiicolin, hgp chat nay rat dpc vdi cay cao 
su, chi vdi mgt vai v^t bdnh nho tren gan la cung du 
gay rung la. Cassiicolin la mdt dang protein dgc vdi 
thuc vat (phytotoxic protein) tiet ra trong qua trinh 
gay benh tren la cao su (Breton va ctv, 2000). Gen 
ma hda ddc td cassiicolin la mot trong nhung yeu td 
cd vai trd quan trgng lien quan vdi su da dang di 
truygn va tinh gay benh cua nam C. casshcola. c6 it 
nhat 6 nhdm gen Cas da dugc phat hien va cd su 
khac biet ve miic do gay benh cua cac m&u nam 
mang gen Cas khac nhau (Deon va ctv, 2013). 

Cho den nay, nghien cuu ve hnh gay benh cua 
nam C. casshcola tai Viet Nam da chung minh cd su 
lay nhifim cheo giua miu nam cd nguon gdc lir cay 
cao su sang cay du du, bi dao va nguoc lai (Nguyen 
Don Hieu va ctv, 2014). Su da dang v^ dac tinh gay 
benh (tinh doc hay khdng ddc, tinh xam nhidm, 
chuyen tinh ky chu) cua cac mau phan lap nSm C. 
casshcola cd the duoc lam sang td bdi nhi^u yeu td 
lien quan, trong dd phai ke den gen ma hda ddc to 
cassiicohn. Bai vidt dugc thuc hien nhim tdng hop 
nhCmg hieu bidt hien thdi ve tinh gay benh cua nam 
C. cassiicola va dpc td cassiicolin, lam co sd cho 
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nhiiiig nghidn nm v^ dac di&n djch t^ cua loai nam 
nay 

2. TIW GAY BBW CtM NAM £ asacali 

N.im xam nhap chii yeu a mSt dudi la qua bidu bi 
va khi khdng. b^n canh do nam con Udt ra men 
cellulase gnip phan hiiy mang t^ bao. Trong qua 
tnnh sinh truong nam thuang uet ra ddc td 
cassiicolin, hgp chat nay gay ddc cho la cay cao su 
nen chi voi mgt vai vet b?nh nhd tren gan chinh cua 
la cung du gay rung la (Phan Thanh Dung. 2(>fM. 
I'awirosoemardjo va ctv, 2009). Theo Nugawcia va 
ctv (1989), cassiicolin lam giam ti le ddng hoa COj b 
md khde, tir dd lam thay ddi C<T che quang hgp b la bi 
nhiem b^nh. 

Bio lir cd kha nang nay mam va tan cdng vao cac 
md la gia lan la non, cung nhu chdi non, cudng la. 
Bao lu nay mim tdt nhat khi nhi^l dd mdi truong 
xung quanh la 28 - 30"C. bao tu duoc phong ihich vao 
ban ngay, bat diu lir 6 gid sang va Ihuong dat cao 
di^m vao luc 10 - 11 gid trua, sau dd so luong bao tu 
dupc phdng thich giam xudng rat thap va hiu nhu 
khdng xay ra vao ban dem. Bao tb dugc lay lan nhd 
gid va mua, kich thudc va trgng luong cua bao tii 
tuong ddi ldn so vdi nhidu loai nam khac. Bao lu cu 
kha nang ton tai tr^n vet bdnh cung nhu trong dat vdi 
thdi gian dii. Tren la cao su khd, nam van tdn tai va 
giu nguyen kha nang gay bdnh trong khoang thdi 
gian hon 3 thang (Phan Thanh Dung, 2004). Theo 
Pernezny va Simone (1993), thdi gian tdn tai cua bao 
tu nam C. casshcola tren xac ba thuc vat cd the len 
den 2 nam, su cd mat ciia cac loai cd tren vudn cao su 
giup tang su sdng cua mam benh va khi nang lan 
truyen. Nam tdn tai ti&m an trong thdi gian dai tren 
tat ca cac bg phan cua cay cao su bi nhidm benh, xac 
ba thuc vat tren vudn cao su va day chinh la mgt 
trong nhimg ngudn de phat sinh dich benh. 

Nim gay benh ti'en tat ca cac giai doan sinh 
trudng cua cay cao su tir vudn uom, vudn nhan, vudn 
cay kidn thidt ca ban va ca cao su kinh doanh. Mac 
du nam cd kha nang gay benh cho moi giai doan tudi 
la nhung Id non dudi 4 tuin tudi la giai doan min cim 
nhat ddi vdi nam va benh xuat hien fren cay cao su 
khai thac ti'ong sudt thdi ky ra la mdi (Situmorang va 
ctv, 1996). Didu kien mdi trudng cd lien quan chat 
che ddn su phaf ti'ien cua benh. Cac ydu td mdi 
trudng t ic ddng ddn benh chu ydu la lugng mua, am 
do va nhiet do khdng khi. Sihimorang vi ctv (1996) 
nhan thiy r ing dieu kien mdi trudng thich hgp cho 

su phat iri^n cua benh la im dd cao. nluet do -.S -
30-C khdng khi am udt vi ti-di nhidu may. Am do 
khdng khi cao hoac bd mat la am udt anh huxmg 
den qua trinh hinh thanh va nay mam cua bao tii. su 
phat tri^n. kha nang xam nhidm va su phat tan cua 
mam benh. Theo Pawirosoemardjo va ctv (UlS/). 
khi nhiel do thip hon 20"C hoac cao hom 35"C thi su 
phat tiien cda mim bdnh se bi lic che. Sailajadevi va 
ct^• (2006) cho bi&t b^nh xuat hien va gay hai nang 
khi thai gian chi^u sang nhieu hon 8 gid/ngiy. ket 
qua nay phu hop vdi ghi nhan cua Rajalekshmy vi 
ctv (1996). cay cao su a vudn iremg dugc che bdng 
thi benh il xay ra hoac chi xay ra d muc dd nhe. 
Theo Radziah va ctv (1996). bao lu tdn tai ti'ong 
khdng khi cd tuong quan nghich vdi lugng mua, bao 
tir duoc phong thich nhieu hon d thdi ky cd am dg 
khdng khi thip. Theo ghi nhan cua Phan Thinh 
Dung (2004). sau mgt thai gian mua nhieu vi tiep 
theo cd ning rao thi sd lucmg bao tii dutTC phdng 
thich nhidu nhit. O Vi^t Nam. b0nh rung la 
Corynespora xiy ra trong di^u kien nhiet do 19,7 -
27.8°C. am dg 79 - 90%, lutmg mua 4,2 - 572.9 
mm/thang va cd 2 - 28 ngay mua/thang (Nguydn 
Thai Hoan vd ctv. 2007). Theo Jayasmghe (2000), 
cay cao su trdng d viing cao trinh tien 300 m thi it bi 
b€nh rung la Corynespora hon so vdi nhirng vung vi 
dd thip hem. cd lc do y^u Id nhi^t do thap lam kim 
ham su phat tri^n cua nam benh. 

Tren cay cao su, nhieu ddng vd tinh ban dau 
dugc cho la khang benh nhung chi sau mot thdi gian 
thi da ntnhm b^nh tir muc nhe d6n trung binh hoac 
mam cam. Theo Tan va ctv (1992), cac ddng vo tinh 
PB 235. PB 260, PB 28/59, PB 280. PB 330, PM 10, 
RRIM 701, RRIM 908 va RRIM 926 nhidm benh til 
nhe den trung binh, trong khi trudc do dugc xem la 
khang benh. Theo Jayasinghe va Silva (1996), RRIC 
n o ban diu dugc xem la khang benh nhung sau dd 
Iai min cam. Ben canh dd, theo Sinulingga va ctv 
(1996): Breton va crt'(1996), muc do nhi^m benh cua 
hai ddng vd tinh PB 260 va GT 1 thay ddi theo vung 
dia Iy. PB 260 la ddng vd tinh khang benh tai chau A 
nhung lai bi nhilm benh nang tai chau Phi, GT 1 la 
ddng vd tinh man cam tai Malaysia va Indonesia 
nhung lai khang benh tai chau Phi. Di6u nay chimg 
Id rang ti-ong quin the nam C. cassiicola hoac la da 
CO nhung bien di vd di tinyen de thich nghi vdi dieu 
kien sdng mdi hoac la dang cd nhimg noi nam C. 
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cassiicola vdi d^c tinh gay benh khac nhau dang ton 
tai. 

Theo Nguyen Anh Nghia (2009). cd it nhit hai 
ndi sinh Iy cua naim C. casshcola gay hai tren cay cao 
su tai Malaysia, ndi 1 tan cdng cic DVT nhu RRIM 
600, GT 1 va IAN 873 nhung khdng xam nhidm tren 
cac DVT mdi nhu RRIM 2020 vi PB 260, h-ong khi dd 
ndi 2 thi cd the tan cdng va gay benh tren hai DVT 
mdi nay. 

Den nay, cac ndi (ddng) nam C. casshcola tir cac 
ky chu khic nhau da dugc phat hien. Tuy nhien, 
khdng phai ndi nam nao cung cd kha nang lay nhidm 
cheo cho toan bd pho ky chii cua cac ndi khic 
(Pernezny va Simone, 1993). Cd su tuong ddng vd 
dac diem hinh thai cua nhieu miu nim dupc phan 
lap tir nhieu cay ky chu khac nhau nhung su lay 
nhidm cheo giira cac ky chu li khong dugc rd. 

Onesirosan va ctv (1974) nhan thiy ring nhirng 
miu nam phan lap tu cay dua leo. dau ninh va ca 
chua li rat ddc ddi vdi cay ca chua va ca h'm nhung 
chi gay ddc ti'ung binh trdn cay me vi cay bdng vii. 
Tai Malaysia, Chee (1988) nhan thiy pho ky chu cua 
nim C. cassiicola rat rdng nhung su lay nhidm cheo 
vin cdn hoai nghi; Phan Thanh Dung (1995) cho 
ring nam C. cassiicola gay benh tren cay cao su thi 
khdng xam nhidm tren cay dt, du du, c i chua va cic 
mau nam C. cassiicola gay benh tren cay cao su la 
nam ky sinh chuyen biet. 

Kingsland (1985) ghi nhan suhien dien cua nim 
C. cassiicola lan dau hen tai nude Cdng hda 
Seychelles, nam la nguyen nhan gay benh ddm la 
tren cay ca chua va cay dua leo. Tuy nhien, nhirng 
mau nam nay khi dugc chung len cay du du thi 
khdng ghi nhan dugc su xuat hien cua benh. Tai 
Indonesia, Suwarto va ctv (2000) ghi nhan nhung 
miu nam phan lap tir cay du du cd the gay benh tren 
mdt sd ddng vd tinh cao su nhung nhirng man nim 
tir cao su thi khdng gay benh tren dau ninh vi khoai 
mi. 

Cuti'im vi Silva (2003) dinh gia tinh gay benh 
cua hai miu nim C. cassiicola dupc phan lap tir cay 
ca chua tren mdt sd cay ky chu khac. Ket qui cho 
thiy, cd su dip ung khic nhau cua cac cay ky chd 
nhung nhin chung hau het ddu mim cam vdi hai 
miu phan lap ndi tren ngoai tirr cay anh dao vi cay 
du du. Polti-onieri va ctv (2003) chung benh ti-en li 
cay so ri (Malpighia glabra) bang cic miu nim C. 

casshcola phan lap tir mdt sd cay ky chii khac nhau. 
Nhung miu nim tir Rhododendrum sp., ca chua, bi 
rg vi so ri deu cho thiy trieu chung benh tren la sa ri 
ngoai trir nhirng miu phan lap tu cay tieu vi du du. 
Mdt nghien cuu khac vdi 15 mau phan lap tu cic ky 
chu khic nhau duge chung tren 12 loai cay, ket qua 
cho thay muc do gay benh cua mdi miu nim ti'dn cac 
ky chu la khac nhau vi muc man cam cua cac ky chu 
la khdng ddng nhit ddi vdi mdi miu nam (Olivera va 
ctv, 2007). 

Tai Viet Nam, Nguyen Ddn Hieu vi ctv (2014), 
nghien cuu kha nang gay benh cua 4 mau phan lap 
nim dai dien cho 2 phan nhdm di ti'uyen va nguon 
gdc ky chu khac nhau (2 mau phan lap tir cay cao su, 
1 miu phan lap hi du dii va 1 miu phan lap tir bi 
dao). Kdt qua ghi nhan 2 miu phan lap tir cay cao su 
la CoryLX02 (thudc phan nhdm di truyen 1) va 
CoryPKOl (thudc phan nhdm di ti-uydn 2) gay b^nh 
tren 7 ddng vd tinh cao su d muc dd khac nhau tuy 
thudc vao muc do min cam cua gidng. Dieu dang ghi 
nhan la mau nim CoryLK02 cd kha nang xam nhiem 
vi gay benh tren cay du du va bi dao d ca 2 didu kien 
thi nghiem chung benh in vivo trong phdng va chung 
benh nha ludi. trong khi CoryPKOl thi khdng xam 
nhidm va gay benh tren 2 loai ky chu ke tren. Trong 
khi dd, 2 miu phan lap nam dai dien cho cay trdng 
ky chu khac la CoryLK26 (tir cay du du) vi 
CoryLK38 (tir cay bi dao), thudc phan nhdm di 
truydn 2, deu gay benh cho 7 ddng vd tinh cao su a 
muc dd khic nhau vi miu nam tu cay du du khdng 
cd khi nang gay benh tren cay bi dao nhung miu 
nim tu cay bi dao cd kha nang gay benh tren cay du 
du. 

3. VAI IRQ CUA Ddc TO CASSUCDLIN 

Cassiicolin la mdt dgc td thuc vat dugc san sinh 
bdi nam C cassiicola. Ddc td cassiicolin cd vai trd 
chon lpc ky chu trong qua trinh xam nhiem vi gay 
benh cua nam vi ddc td nay chi dugc ghi nhan tai vet 
benh tren cay ky chu min cam va khdng tao ra bit 
ky trieu chung nao tren nhirng loai cay trdng khdng 
phai la ky chu. Ddng thdi, cassiicolin Ii tic nhan lam 
phan hiiy t^ bio va gay ra cac dang trieu chirng benh 
tren cay ky chu. Di^u nay da duoc chung minh bang 
viec them ddc td cassiicolin vao dung dich bao tu cua 
mau phan lap nim khdng cd tinh ddc (BGA3) de 
chung benh ti'en la cao su thi ket qua lam tang muc 
do va trieu chung benh tren la. Tuong tu, khi chung 
tren la cao su bang dung dich bio tu cua ngudn nam 
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cd tinh dpc manh (CCP) cung voi khang th^ khang 
cassiicolin thi mur dd b^nh giam so vin each chung 
binh thudng. Khang the khang ossiicolin va ddc td 
thd da dmn- chirng minh la khdng anh hudng den tdc 
do nay mam cua bao hi. Su di chuydn cua d(>c td doc 
theo gan la dfl lam cho gan la mat mau va tao ra tiidu 
chung dac trung la dang "xuong ca". Cung vdi qua 
trinh xam nhi^m cua nam. dpc td cassiicoUn nhanh 
chdng lan tinyen qua npi bao. gay ddc va pha hiiy te 
bao. lam chdt phan didn tich md la xung quanh vi tn 
xam nhidm cua sgi nam. tao ra cac dang tneu chung 
b^nh tr&n phien la. Ne-u nhd mpt gigt ddc td nay ldn 
trdn md la da duoc gay vci thuong thi nd cung t^o ra 
nhung tridu chtrng benh giong nhu phuong phap lay 
b^nh bang bao tir (Breton va ctv, 2000). 

Khi quan sat su xam nhidm cua nam didn ra 
trong ndi bao la cao su, khdng cd su ddng nhat ve 
mau sdc ving nau cua chat Uch luy trong vung hoai 
to cua ddng vd tinh khang va ddng vd tinh min cam. 
Chit niy klidng ddng vai trd quan trpng Irong tinh 
khing ciJa cay cao su ddi vdi nam C. cvs-sv/tv'/; Su 
xim chi^m cua nim trong donj,- vd linh khang bj ban 
ch^ bdi mdt vai vich ngan cua te bao vi su phat trien 
ciia nim dudmg nhu bi ngimg lai, xung quanh khu 
vyc nay xii;il hi^n nhan td bao va su cd mat cua tinh 
hot bi^u Id su nlucm dgc. Ngirgc I^i, trong cac ddng 
vd tinh cao su min cam -̂ ir xam chidm cua nam duoc 
tflng ldn do sir phan buy cua l^ bao bidu bi. da sd lc 
bao trong khu vuc hi nam xam nhidm d6u bi thoii 
hda Vung md bi hoai tu cich xa vj in soi nam chung 
td dgc Id cassiicolin do nam tidt ra da hien dien. 
khudch tan va phan hiiy lc bao (Breton va ctv. 2000). 

Theo Deon va ctv (2012a), cassiicohn co vai trd 
d$c bi^t quan trgng trong giai doan diu ciia qua tnnh 
xam nhidm cua nim. d thdi diem 1 hoac 2 ngay sau 
chung. d(>c Id ciia miu phan lap CCP (dgc luc cao) va 
CCAMl (ddc luc tiling binh) da bilu hien. Trong 
dieu kidn ddng rudng. ddc td cassiicolin gay ddc cho 
la cay cao su nen chi voi mdt vai vet bdnh nhd tren 
gan chinh cua la cung du ^ y rung la (Phan Thanh 
Dung. 2004. Pawirosoemardjo va ctv. 2009). Theo 
Nugawela va cti' (1989), cassiicolin lam giam ti le 
ddng boa CO. d md khde, tir dd lam thay ddi ca che 
quang hpp d la bi nhit*m benh. 

4. CAU TBUC VA BAC THN CUA Ddc Tti CASSKOUV 

Cau true cua Cassiicolin la mgt glycoprotein, la 
chudi peptide gdm 27 amino acid, vcn mpt N-acid 
pyroglutanuc va 6 cysteine (C>sieiiie la 1 a-amino 

dnh 
add voi cdng thuc hda hpc 
HO^CCHtNH^CH.SH). Khdi lugng phan tu uW linn 
la 2 SS,5 Da. Tnnh hi axit amin day dii ciia ca^^^ 
nhu sau: PyroGIu- T*- C \' S C \" N F G -V G I- *- t. 
N C G N S W A C S G C. P h. ĵ 'lycosylaled threonine 
(Lamotte va t/v. 2007). 

Barlhe va ctv (2007). <ir dung ky thuat quang 
phd NMR dd phan tich md phong ciu tiiic khong 
gian 3D (khdng gian ba chieu) cua cassicolin cd 
d ^ g hmh elip. khung bao bpc bdi 3 sgi antiparallel p-
dieel sip xdp theo huong xoan phai va dirge lien ket 
bdi 3 cau noi disulfide. Cassncoiin d^ tan ti-ong nude 
va mgt sd dung mdi kliac. Dpc to nay kha ben vdi 
kha nang chm nhiet cao (nong dp dpc to khong thay 
ddi ti-ong di^u ki<>n hap khu tiling b nhiet dp len den 
120°C u-ong 30 phut), dn dmh tiong moi Uirdng pH 
lu 4 - N va didm ding didn lu 2.4 - 2.8 (Lamotte vi 
ctv. 2007). 

&. Mdi UBU HE QUA CASSKQUV, T I H GAY BBUH CUA NAM 

C cattaceitU TIUH KHANG CUA KY CHU 

Nghien cmi mdi hen h^ giua cassiicolin va tinh 
gay b^nh cna 11 miu phan lap nim C. cassiicola tren 
22 ddng vo linh cao su bang phuong phap chung 
b^nh U-en la cat rcn. Breton vi ctv (2000) di den ket 
luan: co mdi tirang quan thuan giira Iirpng dgc td 
cassiicolin do moi mau phan lap nim tiet ra vdi kha 
nang gay b^nh ciia nim. Nhirng mau phan lap cd 
tinh gay bî nh m^nh nhu SRI5. CCP, BCA5 va BCA3 
thi san sinb lugng dgc td cao nhiL Cassiicolin co th^ 
dupc xem la tac nhan quy dmh tinh gay b&nh ciia 
n ^ i C. cassiicola. Tinh khang benh ciia cac dong v6 
Unh cao su khdng phii la bat bien va cd ve nhu con 
CO mdi hdn h^ chat che vai ndng do doc td dugc thu 
nghiem. bing chung li khi sir dung ndng dp ddc td 
cao thi CO th^ vmX qua Unh khang cua GTl, la ddng 
vo tinh cao su bidu hien Unh khang benh d nong dp 
dpc td thap. 

Trong mdi nghidn cuu khac, dung dich dgc td 
cua 2 miu phan lap CCP va CCAM3 duoc chung 
benh d cac muc ndng dd tang dan tir 0.1 l lo 25 va 
50 pg/ml tren Ii cao su PB 260 (dong vo'tinh min 
cam) va RRIM 600 (ddng v6 Unh khang) Ket qua 
cho thay ti-ieu chung nhi^m ddc tien la d ca 2 don? 
vd Unh ddu tang din tuang ung vdi cac muc tang 
" ^ ^ ^?\ .'^"^" f̂ "̂ ^ "^*^'" ^ ^ '̂ ieu hien ro ret 

(oa ngay ca klii su dung ndng do doc td thip nhit 
pg/ml) ti^cn ddng vd Unh PB 260 vdi be 
hoai hi khd hdo. trong khi ddi vm dong 

mat mo la bi 
vd tinh RRIM 
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600 thi bidu hien tii^u chiing nhidm ddc chi dugc ghi 
nhan tir muc ndng dp 1 pg/ml tra len. Trong cung 
mgt muc nong do nhung bieu hidn nhidm ddc khic 
nhau giira cac ddng vd tinh chung td ring do nhay 
vdi dpc td la tiiy thudc vao ky chu, nghia li tuy thudc 
vio tinh khing cua mdi ddng vd tinh cao su (Deon vi 
ctv, 2012a). 

G. GEN MA HOA DOC TO CASSHCOUN 

Nam 2012, gen ma hda dgc td cassiicolin (gen 
Cas) lin dau tien dugc phit hien va md ta bdi Deon 
va ffi'trong mgt nghien ciru ve dac diem gen ma hda 
ddc td cassiicolin cua 03 miu phan lap dai dien cho 
mirc do gay benh khac nhau. Gen Cas da dupc phat 
hien trdn miu phan lap cd tinh gdy berih manh 
(CCP) va gay bdnh ti'ung binh (CCAM3) nhung 
khdng phit hien tren miu nam gay benh yeu 
(CCAMl). Trinh tu gen Cas da dugc giai ma vi dang 
ky tren ngan hing dd lieu Genbank (Deon va ctv, 
2012a). 

Trong mgt nghien cuu khac, bdn (4) mau nam 
C. cassiicola npi sinh tren la cay cao su khdng cd 
tridu chimg bdnh thu thap tai Nam My, dugc xac 
dmh mang gen ma hda cassiicolin thudc nhdm Cas3 
va Cas4. Trong dd, ba (3) miu phan lap cd the giy ra 
cic trieu chung benh tren la cao su bing phuong 
phip lay bdnh nhan tao ti'en la cit rdi vdi muc dp 
khac nhau. Mdt (01) miu phan lap cd dac tinh vi 
muc dd gay b6nh gan gidng vdi miu nam CCP (gay 
benh manh, thugc nhdm Casl), hai (02) mau phan 
lap cdn lai cd bieu hien trieu chung cham hon trong 
qua trinh lay nhidm nen cd the chung thugc nhdm 
hoai sinh. Nghien cuu bieu hien gen gay dgc khdng 
phat hien dugc nhdm gen Cas3 va Cas4 trong khi 
nhdm gen Casl dugc phit hien tai mau nam CCP. da 
chiing minh C. cassiicola cd mat d Nam My a dang 
ngi sinh vi ring nd cd the phat trien tien hda thanh 
nhdm nam hoai sinh hoac tham chi cd kha nang gay 
benh (Deon va ctv, 2012b). 

Nghien ciiu vd su da dang di truyen gen Cas ciia 
70 MPL nam C cassiicola cd ngudn gdc tir nhieu cay 
ky chu vi vung dia ly khac nhau. Ket qua phat hien 
33 miu phan lap cd sir hien dien it nhit mgt dang 
gen Cas. trong dd 30 miu phan lap cd 01 gen Cas va 
3 miu phan lap cimg tdn tai 02 dang gen Cas trong 
cung miu nam. Cay phan nhdm di truyen dua vao vi 
tri loci vi cic dang gen Cas da phan chia 33 mau nam 
thinh 6 nhdm gen Cas rieng biet. Nghien cuu tinh 
gay benh cua cic miu nam dai dien cho cac nhdm 

gen Cas khac nhau chi rd nhdm gen Casl cd tinh gay 
benh manh nhat va cd vai trd trong giai doan mdi 
xim nhidm. Mdt sd miu nim chua phit hien gen Cas 
(ky hieu la CasO) cd kha ndng gay benh d muc trung 
binh, cd le cdn tdn tai nhirng nhdm gen Cas khac ma 
chira dupc rd (Deon vi ctv. 2013). 

Liu va ctv (2015) da phan tich su da dang cua 
gen ma hda cassiicolin tren 49 mau phan lap nam C. 
casshcola dupc thu thap tir nhidu ky chu a nhieu 
viing dia ly khac nhau ciia Trung Qudc. Gen 
cassucohn da dugc phat hien Irong 40/49 miu nim 
nghien cuu. ma hda thinh 02 nhdm protein ddng 
dang khic nhau (Cas2 vi Cas5). Nhimg miu phin 
lap mang gen Cas5 (dgc td thugc nhdm Cas5) dugc 
tim thiy tren phin ldn ky chu cao su, va ch! dugc tim 
thay tren cic mau phan lap tir cay cao su. Nhimg 
miu phan lap dai dien cho nhdm ddc td Cas2 dupc 
thu thap tir cay cao su va cic ky chii khac. Cac gen 
Cas khac khdng duoc tim thay d mgt sd miu phan 
lap. Trong nghien cuu nay. gen ma hda cassiicolin 
thugc cac nhdm Casl, Cas3, Cas4 va Cas6 khdng 
dupc tim thiy d bat ky mdu phan lap nio. 

Trong mdt nghiSn ciai khac, hai muoi sau (26) 
miu phan lap nim C. cassiicola tr6n cay cao su tai 
Malaysia da dupc phan tich gen ma hda cassiicolin, 
ket qua phat hien dugc 13/26 miu nam cd sir hidn 
cua gen Cas. trong dd cd 12 miu mang gen Cas5 vi 
cd duy nhit mau CKT05D mang gen Cas4. Tinh gay 
benh cua bdn (4) mau phan lap dai difin cho cic 
nhdm da dugc khao sat bing phuong phap chung 
benh tren la cit rdi cua 6 ddng vd tinh cao su. Ket 
qua thu dugc li miu nam CKT05D mang gen Cas4 
cd kha nang gay benh manh nhat, muc do benh tren 
la cua 6 ddng vd tinh deu d muc nang. Day la lan dau 
tien phat hien mau nam C. cassiicola mang gen Cas4 
ky sinh va gay benh nang tren cay cao su (Shuib va 
ctv, 2015). 

Hien nay, ddc td cassiicolin da dupc ung dung de 
tuyen non ddng vd tinh khang benh Corynespora tai 
nhieu nude vi viec su dung ddc td cd nhieu uu diem 
so vdi SLT dung bio tu C. cassiicola bdi nhirng yeu td 
sau: (1) Phan ung sau khi lay nhidm nam thudng 
nhay cam vdi mdi trudng hon la cic phan ung vdi ddc 
td; (2) Ket qua phan tich bing ddc td cd the cd ngay 
trong vdng 24 gid do dd cd the tien hdnh ddi vdi 
nhi^u ddng vd tinh frong thdi gian ngin; (3) Cac 
nude chua bi benh Corynespora van cd the tuyen 
chon cac ddng vo tinh khang benh ma khdng cin 
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cd tinh dpc manh (CCP) ciing v<n khang ih^ khang 
cassiicohn thi muc dd b^nh giam so voi each chung 
binh Ihudng. Khang the khang cassiicolin va dgc to 
thd da dmic chirng minh la khdng anh huong ddn tdc 
dd nay mim cua bao hi. Su di chuyen ciia doc td dpc 
theo gan la da lam cho gan la mit mau va tao ra U i ^ 
chiing dac Uimg la dang *^uang ca". Cung vdi qua 
trinh xam nhidm cua nam. dgc td cassiicolin nhanh 
chdng lan truyen qua ndi bao. gay ddc va phi hiiy le 
bao, lim chdt phan didn tich md la xung quanh vi tn 
xim nhidm cua spi nam. tgo ra cac dang trieu chung 
bdnh tren phien la. Neu nhd mpt giot ddc td nay len 
trdn md la da dugc gay vet thuong thi no cung tao ra 
nhirng tiigu chimg b^nh gidng nhu phuong phap lay 
bdnh bang bao ui (Breton va ctv. 2000). 

Khi quan sit su xam nhidm cua nim dien ra 
Irong ngi bio li cao su, khdng co su ddng nhat ve 
mau sic vang nau ciia chal tich luy trong vung hoai 
tu ciia ddng vd Unh khang va dong v6 Unh min cam. 
Chit niy khdng ddng vai trd quan trpng ti'ong Unh 
khing ciia cay cao su ddi vdi nam C. c.i-isnccla. Su 
xim chidm ciia nim irong ddng vd Unh khang bi han 
chd b(Vi mot vai vach ngan ciia id bao va su phal tnen 
ciia nim dirdng nhu bi ngimg lai. xung quanh khu 
vi;c niy xual hiOn nhan tc bao va sir co mat ciia Unh 
bot bidu Ip su nhi^m dgc. Ngugc lai. irong cac ddng 
vd Unh cao su min cam sir xam chidm ciia nam dugc 
tang ISn do sir phan buy cua 1̂  bao bieu bi. da sti le 
bio trong khu vuc bi nim xam nhiem ddu bi thoai 
hda. Vimg md bi hoai lir cdch xa vi tri soi nim chimg 
td dgc td cassiicolin do nim tidt ra da hien dicn. 
khudch tan va phan buy t6 bao (Breton va ctv. 2<KX)). 

Theo Deon va cti' (2012a). cassiicolin cd vai tro 
dac bidl quan trgng trong giai doan diu cua qua tiinh 
xam nhidm cua nim, d Ihm diem 1 hoac 2 ngay sau 
chimg, dgc id cua miu phan lip CCP (ddc luc cao) va 
CCAMl (ddc lire trung binh) da bieu hien. Trong 
dun ki?n ddng rudng, ddc td cassiicoUn gay ddc cho 
li cay cao su nen chi vdi mdt vai vdt b^nh nhd tren 
gan chinh ciia la cung du gay rung la (Phan Thanh 
Dung, 2(XM, Pawirosoemardjo va ctv. 2iX)9). Theo 
N\tg;twcl,i va ctv (1989). cassiicolin lam giam ti le 
ddng hoa CO. d mo khoe. tu do lam thay ddi ca che 
quang hop d la bi nhidm bdnh. 

4. CAU HtUC VA BAC T1W CUA BOC TO C A S S K O n 

Ciu tnic cua Cassucohn l i mpt glycoprotein, la 
chudi peptide gdm 27 amino acid, vdi mdt N-acid 
pyroglutamic va 6 cysieine (Cyskinc la 1 a-amino 

add v.ji cdng thuc hda hoc 
HO,CCH(NIl.)CH^H).Klioilu<mg phan tu uoc tin 

la 3 SN> Da. Trinh tir axit amin diy diJ cua cassiicoun 
nhu sau: PyroGlu- f- C \- S C \ N P G N G F C 0 L-
N C G N S W A C S G C. T* la giyc..sylatc>d threonme 

(Lamotte vacn; 2007). 

Barthe vi ctv (2007). su dung ky thuat quang 
pho NMR de phan Uch md phdng ciu Udc khong 
gian 3D (khdng gian ba chi^u) ciia cassicolin co 
dgng hmh elip, khung bao boc bdi 3 sgi antiparallel p-
sheet sap xdp theo huong xoan phai va dugc lien kdt 
boi 3 cau ndi disulfide. Cassiicolin d^ tan tiong nude 
\-a mpt so dung mdi khac. Dpc l6 nay kha ben vdi 
kha nang chiu nhiel cao (nong do dgc to khdng thay 
ddi u-ong di^u ki^n hip khii tiling b nhi?t do len den 
\2(rC ti-ong 30 phut), dn dinh Uong nioi Uirdng pH 
tu 4 - 8 va dif̂ iii ilaiig dien lu 2.4 - 2,8 (Lamotte vi 
ctx; 2007). 

5. Md( UBV HE GIUA CASSKOUN, T iM GAY BBUH CUA NAM 

£ cacfxanXf VA TMH KHANG CUA KY CM) 

Nghien cim mdi li^n h? giira cassiicolin vi tinh 
gay b<'nh ciia 11 mau phan lap nim C. cassiicola tren 
22 ddng vd ti'nh cao su bang phucmg phap chung 
b<nh tren la cit rdi, Breton va ctv{2(X)0) di den ket 
luan: co luoi (mmg quan thuan giira lupng dgc td 
cassucohn do mdi miu phin lap nim tiet ra vdi kha 
nang gay b^nh cua nim. Nhimg miu phan lap cd 
Unh gay b^nh manh nhu SRI5. CCP. BCA5 va BCA3 
Ihi sin sinh lugng dgc 16 cao nhit. Cassiicolin cd the 
dupc xem la lic nhan quy dinh Unh gay benh cua 
nam C. cassiicola. Tinh khang benh cua cic ddng vd 
tinh cao su khdng phai la bit bi6n va cd ve nhu cdn 
cd md! ben hd chat che vdi ndng do dgc td duoc thic 
nghi?m. bing chung la khi sir dung ndng dp dgc td 
cao thi cd the vu0 qua Unh khing cua GTl, la dong 
vu tinh cao su bi^u hien Unh khang benh d nong dp 
dpc td Ihip. 

Trong mpt nghien cuu khac, dung dich dgc td 
cua 2 mau phan lap CCP va CCAM3 duac chung 
benh o cac muc nong dij tang din tir 0 1 1 10 25 va 
50 pg/ml ti'dn Ii cao su PB 260 (dong vo'tinh min 
cam) va RRIM 600 (dong vd Unh khang) Ket qua 
cho thay tii^u Chung nhidm doc tren la d ca 2 ddn^ 
vd tinh ddu tang din tuang ung vdi cac mirc tang 
nong do. TnC'u chung nhidm dgc bi^u hien ro ret 
ngay ca khi sir dung ndng da dgc ' 

pg/ml) U-en ddng vd Unh PB 260 vdi bd 
hoai tii khd heo, ti-ong khi ddi vdi dong 

to thap nhat (0,1 
"^t mo la bi 

vd tinh RRIM 
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600 thi bi^u hidn tri^u chiing nhidm ddc chi dugc ghi 
nhan tii muc nong dp 1 pg/ml bra len. Trong aing 
mpt muc ndng dp nhung bieu hien nhiem dpc khac 
nhau giira cic ddng vd tinh chimg to ring do nhay 
vdi ddc td li tiiy thudc vao ky chu, nghia la tiiy thudc 
vao tinh khing cua mdi ddng vd tinh cao su (Deon va 
ctv, 2012a). 

G. GEN MA HOA DOC TO CASSIICOUN 

Nam 2012, gen ma hda dpc td cassiicolin (gen 
Cas) lin dau tien dugc phit hien vi md ta bdi Deon 
va c^trong mgt nghien cuu vd dac diem gen ma hoa 
dgc td cassiicolin cua 03 miu phin lap dai dien cho 
muc dp gay benh khac nhau. Gen Cas da duoc phit 
hien trdn miu phan lap cd tinh gay benh manh 
(CCP) va gay benh ti'ung binh (CCAM3) nhung 
khdng phat hien tren miu nam gay benh ydu 
(CCAMl). Trinh tir gen Cas da dugc giai ma va dang 
ky tren ngan hing dir lieu Genbank (Deon va ctv, 
2012a). 

Trong mgt nghien ciru khic, bdn (4) mau nim 
C. cassiicola ndi sinh ti'en li cay cao su khdng cd 
tridu chiing bdnh thu thap tai Nam My, dugc xac 
dinh mang gen ma hda cassiicohn thudc nhdm Cas3 
va Cas4. Trong dd, ba (3) miu phan lap cd the gay ra 
cic trieu chiing benh tren la cao su bing phuong 
phip lay bdnh nhan tao ti'en la cit rdi vdi mirc dp 
khac nhau. Mdt (01) miu phan lap cd dac tinh vi 
muc dp gay benh gin gidng vdi mau nam CCP (gay 
benh manh, thupc nhdm Casl), hai (02) mau phan 
lap cdn lai cd bieu hien trieu chung cham hon trong 
qua trinh Idy nhidm nen cd tlie chiing thudc nhdm 
hoai sinh. Nghien cuu bieu hien gen gay dpc khdng 
phat hien dugc nhdm gen Cas3 vi Cas4 trong khi 
nhdm gen Casl dugc phit hien tai miu nam CCP. da 
chirng minh C. casshcola cd mat d Nam My a dang 
npi sinh va ring nd cd the phat ti'ien tien hda thanh 
nhdm nam hoai sinh hoac tham chi cd kha nang gay 
benh (Deon va ctv, 2012b). 

Nghien ciiu ve sir da dang di truyen gen Cas ciia 
70 MPL nam C. cassiicola cd ngudn gdc tir nhieu cay 
ky chu vi vung dia ly khic nhau. Ket qua phat hien 
33 mau phan lap cd su hien dien it nhat mgt dang 
gen Cas, ti'ong dd 30 miu phan lap co 01 gen Cas va 
3 mau phan lap cung tdn tai 02 dang gen Cas trong 
cung miu nim. Cay phan nhdm di truyen dua vao vi 
tri loci vi cac dang gen Cas da phan chia 33 miu nam 
thanh 6 nhdm gen Cas rieng biet. Nghien cuu tinh 
gay benh cua cac mau nim dai dien cho cac nhdm 

gen Cas khic nhau chi rd nhdm gen Casl cd tinh giy 
benh manh nhit va cd vai trd trong giai doan mdi 
xam nhidm. Mdt sd miu nim chua phat hien gen Cas 
(ky hieu li CasO) cd kha nang gay benh a muc trung 
binh. cd le cdn tdn tai nhirng nhom gen Cas khac ma 
chua dugc ro (Deon va ctv, 2013). 

l iu va ctv (2015) da phan tich su da dang ciia 
gen ma hda cassucohn ti'en 49 miu phan lap nim C. 
cassiicola duoc thu thap tir nhieu ky chu d nhidu 
vimg dia ly khac nhau cua Trung Qudc. Gen 
cassiicohn da dugc phit hien trong 40/49 miu nim 
nghien cuu, ma hda thanh 02 nhdm protein ddng 
dang khac nhau (Cas2 va Cas5). Nhinig miu phan 
lap mang gen Cas5 (ddc td thudc nhdm Cas5) dugc 
tim thiy tren phin ldn ky chu cao su. vi chi dugc tim 
thay tren cic man phan lip tir cay cao su. Nhirng 
miu phan lap dai dien cho nhdm ddc td Cas2 dugc 
thu thap tir cay cao su va cic ky chu khic. Cac gen 
Cas khac khdng duoc tim thay a mgt sd miu phan 
lap. Trong nghien cuu nay. gen ma hda cassiicolin 
thugc cac nhdm Casl, Cas3, Cas4 va Cas6 khdng 
dugc tim thiy a bat ky mau phan lap nio. 

Trong mdt nghidn ciru khac, hai muoi sau (26) 
miu phan lap nam C. cassiicola tren cay cao su tai 
Malaysia da duoc phan tich gen ma hda cassiicohn, 
ket qua phat hien duoc 13/26 miu nam cd sir hien 
ciia gen Cas, trong dd cd 12 miu mang gen Cas5 vi 
cd duy nhit miu CKTOSD mang gen Cas4. Tinh giy 
benh cua bdn (4) miu phan lap dai dien cho cic 
nhdm da dugc khao sat bing phuong phap chiing 
benh tren la cit rdi cua 6 ddng vd tinh cao so. Ket 
qua thu dugc la miu nim CKFOSD mang gen Cas4 
cd kha nang gay benh manh nhat, mite dp benh ti'dn 
la cua 6 ddng vd tinh ddu a muc nang. Day li lin dau 
tien phit hien miu nam C. cassiicola mang gen Cas4 
ky sinh va gay benh nang tren cay cao su (Shuib va 
ctv, 2015). 

Hien nay, ddc td cassiicolin da dupc ling dung de 
tuyen non ddng vd tinh khang benh Corynespora tai 
nhieu nude vi viec su dung dgc td cd nhi^u uu diem 
so vdi su dung bao lir C. cassiicola bdi nhirng ydu td 
sau: (1) Phan ung sau khi liy nhidm nam thudng 
nhay cam vdi mdi tnrdng hon la cac phan ling vdi ddc 
td: (2) Ket qua phan tieh bing ddc td cd the cd ngay 
trong vdng 24 gid do dd cd the tien hinh doi vdi 
nhi^u ddng vd tinh trong thdi gian ngin; (3) Cac 
nude chua bi benh Corynespora vin ed the tuydn 
chpn eac ddng vo tinh khang benh ma khdng cin 
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phai CO ngudn nam: (4) Su khac bi^i giiia cac ngudn 
nim CO the dupc nghidn cuu thdng qua trao doi ddc 
td (I:i Unh s^ch va tgo khang thd chdng lai cassiicolin 
bang each nay han chd nguy co du nhap ndi C. 
cassiicola n\a\. 

CO su khac biel vc- muc do gay benh ciia cx ' 

nam mang gen Cas khac nhau. 
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7.KnLUAN 
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PATHOGENICITY OF Corynespora cassncolaAND CASSIICOLIN TOXIN 

Nguyen Don Hieu, Nguyen Anh Nghia. Nguyen Bao Quoc 
Summaiy 

Hie palhoKcnicily of Corynespora cassiicola fungus is vcr>- complex because il depends on the specificity of 
rach isolate and involves many different ĝ 'nt•̂ . Then- is a IarK<' vanabilily in the vinik̂ nce of different 
fungal isolates, some isolates that are capable of causing thM-.Lse to some host plants but do not cause 
disease lo other hosts. In the course of mfection, thi^ lunKus relc.Lsis aissiiailin toxin which is very toxic to 
the rubber tree, only a few small lesions on the main vein can cause leaf fall. Cassucolin is a host-selective 
loxin and plays important role in the early phase of infection. 'ITie slniclure of this toxin is a glycoprotein 
which composed of 27 ammo acids with a N-teniiinai pyroglulaniic acid and 6 cysteines involved in disulfide 
bonds. The amount of cassucotin toxin production by different fungal isolates are positively correlated to 
Iheir pathogenicity. The c.issucolin encoding gene is one of tile important factors which are involved in the 
genetic diversity and palhogenicily of C cissmola. six groups of Cas genes were detected and 
differenUaled in the virulence among ihe Cas genes. 
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