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TOM TAT

Bénh than thw do ndm Colletotrichum spp. 1a mét trong cac bénh nguy hiém nhét trén 6t tai Viét Nam va thé
gi6i. Binh danh loai Colletotrichum gay bénh than thw &t dwa trén cac déc diém hinh thai thwong gay ra sw nham |an.
Muc tiéu ctia nghién ctru 13 thiét ké dwoc cac cdp mdi dic hiéu phuc vu chan doan nhanh, chinh xac loai ndm
Colletotrichum gay bénh than thw &t bang phan tng chubdi polymerase (PCR. Trong nghién ctru nay dwa trén trinh tw
viing Internal Transcribed Spacer (ITS) va vung lién gen cla 2 gen apn2 va MAT1-2-1 genes (ApMat) da thiét ké
dwoc 4 cap modi dic hiéu. Cac cdp mdi thiét ké da phat hién dac hiéu 4 loai C. truncatum, C. fructicola, C.
gloeosporioides sensu stricto va C. siamense gay bénh than thw 6t tai ddng béng séng Héng va moét sb tinh. Nghién
ctu cling chirng t& phwong phap chiét nhanh DNA bdng NaOH cé hiéu qua cao nhdm chuan bj mau DNA tir ndm
Colletotrichum cho phan rng PCR. Phan tich PCR duing cac méi dac hiéu trén 52 mau ndm Colletotrichum gay bénh
than thw &t thu tai 9 tinh ddng bang Séng Hong, 3 tinh trung du va mién nui phia B4c va 1 tinh déng béng Séng Clru
Long da xac dinh dwoc loai phd bién nhat 1a C. siamense (chiém 51,9% tbng sb mau), tiép theo 1a C. fructicola
(21,2%), C. truncatum (15,4%), va C. gloeosporioides sensu stricto (9,6%).

Tl khoa: Bénh than thw &t, Colletotrichum, chan doan, mdi dac hiéu, PCR.

Detection of Colletotrichum Species Causing Anthracnose of Chili
by Polymerase Chain reaction

ABSTRACT

Anthracnose caused by Colletotrichum spp. is one of the most destructive diseases of chili in Vietham and
worldwide. Identifying Colletotrichum species that cause anthracnose based on morphological characteristics often
causes confusion. The objective of the study was to design specific primer pairs for rapid and accurate diagnosis of
Colletotrichum fungus causing anthracnose by PCR (polymerase chain reaction). In the study, based on the Internal
Transcribed Spacer (ITS) region and the intergenic region of apn2 and MAT1-2-1 genes (ApMat) four specific primer
pairs were designed. Four species,i.e. C. truncatum, C. fructicola, C. gloeosporioides sensu stricto and C. siamense
that cause chili anthracnose in the Red River Delta and some other provinces were detected. The study also showed
that a modified rapid extraction protocol using NaOH was highly effective to prepare DNA samples from
Colletotrichum cultures for PCR reaction. PCR analyses using the newly designed specific primers on 52 chili
Colletotrichum isolates collected from 13 provinces, mainly the Red River Delta, revealed C. siamense as the most
abundant species (51.9% of total isolates), followed by C. fructicola (21.2%), C. truncatum (15.4%), and C.
gloeosporioides sensu stricto (9.6%).

Keywords: Colletotrichum, chili, specific primer design, diagnosis, PCR.

loai Colletotrichum giy bénh than thu 6t cong
b6 trén thé gisi kha da dang, bao gém it nhat 7

Trong s& cac bénh hai 6t, bénh than thu do loai C. gloeosporioides, C. capsici, C. acutatum,
nidm Colletotrichum spp. giy ra dudc xem la C. coccodes, C. dematium, C. nigrum va
nguy hiém nhat. Cho t6i nam 2008, thanh phan C. atramentarium (Than et al., 2008). Tai Viét

1. DAT VAN DE
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Nam, it nhat 4 loai 1la C. acutatum,
C. capsici, C. gloeosporioides, C. nigrum da duge
cong bs gay bénh than thu 6t (Don et al., 2007;
Ng6 Bich Hao, 1992).

Dinh danh ndm Colletotrichum duya vao céc
dic diém hinh thai thudng khéng da dé phan
loai t6i mic loai nén da c6 qua nhiéu nham lan
trong phan loai chi ndm nay (Hyde et al., 2009).
Gan day, dinh danh nadm Colletotrichum dua
trén phan tich phan td ngay cang phé bién va
dan t6i nhiéu thay déi trong phéan loai cac loai
thuoc chi nay (Cannon et al., 2012).

Déi véi nam Colletotrichum gay bénh than
thu trén 6t, cac nghién ctu phan loai méi gan
day cho théy c6 su thay d6i 16n vé thanh phéan
loai so véi cac cong bd trudc day. Tai An D,
dinh danh lai 52 mau nam C. gloeosporioides
sensu lato cho thay ching thudc 2 loai la
C. fructicola vaC. siamense (Sharma & Shenoy,
2013). Tuong tu, 2 loai C.
C. capsici, von dugc coi 1a 2 loai chinh gay hai
trén 6t tai Thai Lan nay dugc dinh danh lai 1an
lugt 1a C. simmondsii va C. truncatum (Ko et
al., 2011). Cing tai Thai Lan, gan day hon 4 loai
Colletotrichum gy bénh than thu 6t da dudc
xac dinh la C. gloeosporioides sensu stricto,

acutatum va

C. siamense, C. acutatum va C. truncatum
(Suwannarat et al, 2017). Tai Trung Quéc,
phan tich trinh tu cta 1285 maAu nim
Colletotrichum thu tai 29 tinh da xac dinh duge
15 loai trong d6 c6 5 loai phd bién la
C. fioriniae, C. fructicola, C. gloeosporioides
sensu stricto , C. scovillei, and C. truncatum
(Diao et al, 2017). Tai Uec, phan tich 45 mAu
nim Colletotrichum gay bénh than thu 6t da xac
dinh dugc 5 loai C. siamense, C. simmondsii,
C. queenslandicum, C. truncatum va
C. cairnsense (De Silva et al., 2017).

Trong niam 2017, dya trén dic diém hinh
thai va giai trinh tu vung Internal Transcribed
Spacer (ITS) va vung lién gen ctia 2 gen apn2 va
MAT1-2-1 (ApMat) ctia cac mau Colletotrichum
gay bénh than thu 6t thu tai dong bang soéng
it nhat 5 loai la C.
C. fructicola, C. gloeosporioides sensu stricto,

Hoéng, truncatum,

C. aeschynomenes, C. siamense da dudc xac
dinh (Nguyén Duy Hung va cs., 2017).
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Xac dinh chinh xic thanh phan ciing nhu
dinh danh ding ndm Colletotrichum cé vai trd
quan trong khéng nhiing vé mit khoa hoc ma
con trong thuc tién quan ly bénh vi quan hé
gitia ndm véi cidy ky chu cling nhu tinh man
cam véi thudc héa hoc khac nhau theo loai
(Mongkolporn et al., 2010; Peres et al., 2004).

Do xac dinh cac loai Colletotrichum duya
trén céc dic diém hinh thai thuong mat thoi
gian nén k¥ thuat PCR da dugc ap dung. Nhiéu
cip moi PCR da duge thiét k& dé phat hién cac
loai Colletotrichum giy hai trén 6t (Imjit et al.,
2012; Srinivasan et al., 2014) cting nhu cac cac
cay trong khac (Kamle et al, 2013; Torres-
Calzada et al., 2011; Shi et al., 2008; Yao et al.,
2018). Tuy nhién, cac cép moéi nay déu dugc
thiét ké trén vung ITS von bao thu cao nén khé
¢6 thé phan biét dudge céc loai, dac biét trong cac
phiic hgp loai nhu C. gloeosporioides sensu lato.

Muc tiéu cua nghién ciu nay la thiét ké cac
cap moi déc hiéu cho mbdi loai Colletotrichum
phat hién dudc trén 6t tai Viet Nam, chu yéu tai
dong bang séng Hong, va tng dung chung dé
phat hién va danh gia mtc d6 phd bién cta cac
loai Colletotrichum gay bénh than thu trén G6t.

2. VAT LIEU VA PHUONG PHAP

2.1. MAu nAm

Cac mau ndm Colletotrichum dugc phan lap
tl vét bénh than thu trén qua 6t thu thap tu
niam 2015-2017. Bao ti trén vét bénh duge hoa
trong nudc cat vo trung va cdy ria 3 chiéu trén
mdéi  truong WA  (Water Agar) chia
Streptomycin (100 ppm). Mau ndm thuan dugc
tao ra bing cach cdy truyén tan ndm don (tu 1
bao ti) tit moi trudng WA sang méi truong PDA
(Potato Dextrose Agar).

2.2. Thiét k& moi PCR

Dé thiét k& moi dic hiéu, trinh tu cac méu
dai dién cho cac loai Colletotrichum (Type
species) dudc tai tit Genbank va dudc cén trinh
tu da chudi bing phidn mém CLUSTAL X
version 2.1 (Larkin et al., 2007). Dua trén cac
trinh tu dugc can trinh tu da chudi, cAc mdi dudc
lua chon ti cac trinh tu dic hiéu cho méi loai.



boi véi loai C. truncatum, moi dic hiéu
duge thiét k& trén vung ITS vi ving nay chia
nhiéu vi tri khac biét dac trung cho loai nay
(Nguyén Duy Hung va cs., 2017). Vung ITS cua
loai nay da dudc can trinh tu da chudi véi 7 loai
Colletotrichum da dugc céng bo gay bénh than
thu 6t (Than et al., 2008).

Doi véi 3 loai C. gloeosporioides sensu
stricto, C. siamense va C. fructicola cua phiic
hgp loai C. gloeosporioides sensu lato, do trinh
tu ITS cta ching quéa bado thu, nén trinh tu
viung ApMat (Silva et al., 2012) da dugc st dung
dé thiét k& méi dac hiéu. Trinh tu ApMat cia 28
loai thuoc phtic hgp loai C. gloeosporioides
sensu lato (Liu et al., 2015) da dudc lua chon dé
can trinh tu da chudi.

Cac mAu Colletotrichum dung dé téi uwu
héa cac méi thiét ké trong phan tng PCR 14 cac
mau ndm phan lap tit 6t va da xac dinh danh
tinh (Nguyén Duy Hung va cs., 2017) bao gom
C. truncatum (mau C25 va C30), C. fructicola
(mau C1 va C14), C. siamense (mau C4 va C33),
C. gloeosporioides (sensu stricto) (mau C9 va
C44), C. aeschynomenes (mau C29).

2.3. Chiét DNA naim

DNA téng s6 ciia cAc mau ndm dudc chiét
bang 2 phuong phéap.

Phuong phap 1 (CTAB) st dung dém CTAB
(cetyltrimethylammonium bromide) theo qui
trinh cta Doyle & Doyle (1987). Khoang 50 mg
tdn ndm thuan nuéi cdy trén moi trusng PDA
dugc nghién bang chay nhua chuyén dung
(Kontes™ Pellet Pestle) v6i 0,56 mL dém CTAB
trong 6ng Eppendorf loai 1,5 mL. DNA dudgc
chiét mot 1lan v6i Chloroform: isoamyl alcohol
(24:1). Can DNA dugc rtia hai 1an bing ethanol
70% va hoa trong 30 uL nuéc cat 2 1an vo trung.
Mau DNA dudc bao quan & -20°C.

Phuong phap 2 (NaOH) la phuong phap
chiét nhanh bang NaOH dudc cai tién theo
phuong phap cuia Wang et al. (1993). Tan nam
thuan (khoang 50 mg) trén moi truong PDA dugc
cho vao éng Eppendorf 1,5 mL chtia 50 uL. NaOH
0,5 M va dugc nghién bang dau tip loai 100-200
pL. Dich nghién, 5 pL, dudc chuyén sang 6ng
Eppendorf 1,5 mL ch@a 50 ul. dém Tris 0,1M, pH
8. Mau DNA dugc bdo quan 6 -20°C.
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2.4. Phan tng PCR

Cac phan ting PCR dugc thuc hién bang kit
GoTaq Green Master Mix (Promega) hoac kit 2X
i-Taq PCR Master Mix (iNtRON Biotechnology).
Phan ting PCR dugc thuc hién véi diéu kién sau:
khdi dau bién tinh 6 94°C trong 2 phut; tiép
theo 1a 35 chu trinh phan ting gébm bién tinh &
94°C trong 30 gidy, gdn mdi 6 54-62°C trong 30
gidy (thay d6i theo thi nghiém va mbi), téng hop
soi 6 72°C trong 1 phit. Phan ting duge két thic
véi 5 phut 6 72°C.

San phdm PCR dude dién di trén gel
agarose 1% da chudn bi bang dém TAE (Tris
Acetic acid EDTA) va chtia 0,5 mg/mL ethidium
bromide. Gel dudc chay trén thiét bi dién di
Mupid-exU Mini System (Helixxtec) v6i dém
TAE & dién thé& 100 V trong 30-40 phiit.

3. KET QUA VA THAO LUAN

3.1. Thiét k& moi dac
Colletotrichum

hiéu loai

Dua trén so sanh trinh tu, bén cip méi dic
hiéu cho 4 loai C. truncatum, C. gloeosporioides
sensu stricto, C. siamense va C. fructicola da
dugc thiét ké&. Mot loat cac tham s6 lién quan
dén chat lugng cua méi ciing da duge xac dinh
dua theo cac huéng dan vé thiét k&€ moi PCR
(Dieffenbach et al, 1993; Rychlik, 1993;
Judelson, 2006) (Bang 1).

Do dai moi: Cac mdi c6 kich thuée 17-22
nucleotit. Cac kich thuéc nay nam trong pham
vi phit hop clia méi: du dai dé dam bao tinh dic
hiéu va d ngén dé méi gn d& dang vao khuon.

Nhiét d6 tach sgi (Tm): Hai cép moi C.sia-
F1/-R1 va C.glo-F/-R c6 nhiét d6 tach chudi tir
51,6-53,8°C, nam trong pham vi phiu hgp 50-
60°C. Hai ciap mdi con lai, C-tru-F-/R va C.fru-
F1/-R1 c6 nhiét d6 tach sgi thap hon tir 41,2-
49°C (Bang 1).

Nhiét d6 gin moi (Ta): Nhiét d6 gin moi la
mot trong cac tiéu chi quan trong, dudc tinh dya
trén nhiét d6 tach sgi. Nhiét d6 gdn méi qua cao
lam moi khé gén vao khuon dan t6i nang suét
PCR thép. Nhiét do gdn mdi qua thap lam méi
d& gén khong dic hiéu vao khuon dan téi tao cac
san pham khong dic hiéu. Mét trong cac coéng
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thiic phd bién nhat nham xac dinh nhiét d6 gin
moi t61 uu cia cip moi la: Ta = 0,3 x Tm (caa
moi c6 nhiét d6 tach sgi thap hon) + 0,7 Tm (caa
san pham) -14,9 (Rychlik et al., 1990). St dung
cong thtic nay trong phan mén PrimerSelect
(DNASTAR Inc.), nhiét @6 gin méi t6i vu cta 4
ciap moi thiét k& duge xac dinh 1a tit 53-55,9°C
(Bang 1), nam trong pham vi phut hgp 50-60°C.

Ham lugng GC: Ham lugng cac géc
G va C cta cac moi thiét ké tu 42,9-57,9% (Bang
1) ndm trong pham vi phit hop 40-60%.

M4u GC dau 3: T4t ca 7 moi thiét ké& ngoai
trit moi C.sia-R1 déu c6 ¢ ddu 3’ 1a G hoac C
hodc GC hodc CG hoic GG (Bang 1). Mau GC
cho phép méi bam dic hiéu vao khuon.

Do 6n dinh dau 3: Khoang 5 nucleotit
(pentamer) diu 3’ cin c¢6 d6 6n dinh phu hop dé
gin dic hiéu vao khuon. Gia tri AG cta 5
nucleotit ddu 3’ ctia tat cad cac mdi thiét ké co
giad tri tu -10,5 kcal/mol dén -7,1 kcal/mol
(Bang 1), nam trong ngudng gidi han toéi da
>-12 kcal/mol.

C4u tric tht cdp: C&u tric tha cdp c6 thé
hinh thanh trong cing mét méi hodc gitia 2 moi.
Mbi chiia cau tric thi cdp x4du thudng dan téi
ning suat PCR bi giam, tham chi khéng c6 san
phdm. Tinh én dinh cta c&u tric thi cip dude
do bang nang lugng tu do Gibbs AG (néng lugng
can dé pha v& ciu tric thi cép). Cac loai cdu
tric thid cap la:

+ C4u trac kep téc (Hairpins). La c4u tric
thi cap hinh thanh trong noéi bo moi. T4t ca cac
moi thiét k& déu cé gia tri AG tdi da tu -3
kcal/mol dén 2 kcal/mol (Bang 1), ndm trong
ngudng giéi han t6i da >-5 kcal/mol.

+ Tu moi (Self Dimer). La cdu tric hinh
thanh gitia cAc phan ti cta cung loai méi. T4t
ca cac moi thiét k& déu co gia tri AG téi da ti -
5,9 kcal/mol d&n 0,3 kcal/mol (Bang 1), nim
trong ngudng giéi han t6i da >-6 kcal/mol.

+ Tu mobi chéo (Cross Dimer). La cdu tric
hinh thanh gitia cac phan ti clia 2 mdi khac
nhau (cap moi trong phan tng PCR). T4t ca cac
moi thiét k& déu co gia tri AG t6i da tu -0,4
kcal/mol dén -0,2 kcal/mol (Bang 1), nam trong
ngudng gidi han t6i da >-6 kcal/mol.
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3.2. Xac dinh nhiét dé6 gdn méi phu hgp cho
bon cap moi thiét k&

Mot trong cic yéu t6 quan trong anh hudng
dén tinh dic hiéu va hiéu suat cia méi la nhiét
d6 gin méi. Mic du nhiét d6 gin méi téi vu cho
4 ciap moi da dude xac dinh bing phan mém
(Bang 1) nhung ching can phai dude xac dinh
bing thuc nghiém. St dung DNA dudgc chiét ti
cdc mau ndm da dude xac dinh danh tinh, phan
ting PCR da dudc thuc hién ¢ 3 ngudng nhiét do
1a 54, 58 va 62°C nham xac dinh nhiét do gin
moéi phit hop cho 4 ciap méi thiét ké. Két qua
kiém tra PCR (Bang 2, Hinh 1) cho th&y:

Cap mbi C.tru-F va C.tru-R (dic hiéu loai
C. truncatum) cé kha nang phat hién dic hiéu
loai nay & pham vi nhiét do rit rong. O ca 3
ngudng nhiét do, cap mdi nay chi tao bang san
phdm mong mudn 321 bp d6i véi 2 mau C30 va
C25 (C. truncatum).

Tuong tu, cap mdi C.glo-F va C.glo-R (dic
hiéu loai C. gloeosporioides sensu stricto) cing
c6 kha ning phat hién d#c hiéu loai ndm nay &
ca 3 ngudng nhiét do, chi tao bang san phim
mong muén 211 bp d6i véi 2 mau C9 va C44
(C. gloeosporioides sensu stricto).

Doi v6i cap mobi C.fruc-F1 va C.fruc-R1
(ddc hiéu loai C. fructicola), 6 nhiét do gin moi
54°C, bang d#c hiéu 307 bp mic du chi hinh
thanh 6 2 mau C1 va C14 (C. fructicola) nhung
md, ¢6 1& do hinh thanh nhiéu san phdm ty mbi
ho#c tu mdi chéo (dimer). Ngoai ra, 6 ngudng
nhiét d6 nay, cap mdi cang tao san phim
khéng dac hiéu ~ 800 bp ddi véi mau C29
(C. aeschynomenes) va ~ 150 bp d6i v6i mau
C25 (C. truncatum). O nhiét do gén mdi 58°C,
ciap moi da tao bang dac hiéu ré d6i véi 2 mau
C1 va C14 (C. fructicola) chiing t6 mtic d6 hinh
thanh dimer d3 giam. Tuy nhién, 6 ngudng
nhiét d6 58°C, cdp modi ciing tao bang san
phdm dac hiéu rdt mo d6i véi miu C44
(C. gloeosporioides sensu stricto). Khi tang
nhiét do 1én 62°C, cap moi nay chi tao bang dic
hiéu va rd do6i véi 2 mau C1 va C14 va khong
tao b4t ky bang san phdm nao ddi véi cde miu
Colletotrichum khac.
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Bang 1. Pic diém 4 ciap moi dugc thiét k& dé phat hién C. truncatum, C. fructicola,

C. siamense va C. gloeosporioides sensu stricto

Mbi Trinh tw (5-3") Dr?ngial I 'V('j%“u %,C H%fg't';g)”g ta?hhﬁtc‘fg o AC & ?mer kAeS t%?;utguga A(iétiud?m cAh(Zc:L:ng; 2‘2?%? s;op(:gm

(nu) (kcal/mol) (kcal/mol)  (kcal/mol)  (kcal/mol) toi wu (°C) (bp)

C.tru-F GTCCCCTAAAAAGGACGTC 19 C 52,6 47,7 -9.4 -1,9 4.4 -2,9 53 321

C.tru-R CCTACGTCAACCGTAGAG 18 G 55,6 42,2 -7,1 -3,1 -2,5

C.fruc-F1 CATCAAATCGAAGATCTCTGC 21 GC 42,9 49,0 -9,9 1,1 -2,8 -0,2 55,3 307

C.fruc-R1  CTTTAGGTCGTCCTTGTGTTC 21 C 47,6 48,2 -8,2 1,2 0,3

C.sia-F1 TGACAGCGGCTGTGTATCG 19 CG 57,9 52,8 -9 0,8 -3 -0,4 54,2 345

C.sia-R1 GATACTTAGGCGTACGAATGCA 22 Khéng 45,5 51,6 -10,5 2 -5,9

C.glo-F ACTCTTGCCGCAGCATATAGG 21 GG 52,4 53,8 -8,1 0,8 -0,1 -2 55,9 211

C.glo-R GTAGCATCAGCAACGAATTGG 21 GG 47,6 52,5 -10,4 2 -0,4

Ghi chii: Cac tham s6 nhiét dong hoc ctia méi gom nhiét do tach moéi, AG pentamer dau 3, AG cdu triic kep téc téi da, AG tu méi té1 da va AG tu moi chéo téi da
dugc xé4c dinh dung phdn mém VectorNTI Advance 11.5 (Invitrogen), trong dé AG 1a ndng Iuong tu do Gibbs. Nhiét do gdn moi t6i uu duge xdc dinh bing phén
mém PrimerSelect (DNASTAR, Inc.).
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Bang 2. Xac dinh nhiét dé gan méi phut hgp clia 4 cip méi thiét k&

Bang PCR dac hiéu & cac ngwdng nhiét do
54°C 58°C 62°C

. truncatum ++ +++ +++

Cap moi Loai ndm kiém tra

C.tru-F/-R
. fructicola - - -
. siamense - - -
. gloeosporioides sensu stricto
. aeschynomenes - - -
C.fruc-F1/-R1 . truncatum - - -
. fructicola + +++ +++
. siamense - - -
. gloeosporioides sensu stricto - - -
. aeschynomenes - - -
C.sia-F1/-R1 . truncatum +++ + -
. fructicola +++ - -
. Siamense +++ ++4 +++
. gloeosporioides sensu stricto +++ - -
. aeschynomenes +++ - -
C.glo-F/-R . truncatum - - -
. fructicola - - -
. Siamense - - -

. gloeosporioides sensu stricto ++ +++ +++

OO0 0000 OO0 0O OO0 OO0 o600 oo

. aeschynomenes - - -

Chii thich: (-): khéng xuat hién bang déc hiéu; (+, ++, +++): mitc d6 dam ciia biang dic hiéu

C44 C33 C30 €29 C25 Cl4 C9 C4 ClL
54 °C

I
!
A

Cl C4 C9 Cl4 C25 C29 C30 C33 C44
58°C

Cl C4 C9 Cl4 C25 C29 C30 C33 C44
62 °C

A

Ctru-F / Ctru-R

)
[~
0
)
N
w
)
=
4=
)
0w
[n]
=
)
=

C.fruc-F1 / C.fruc-R1

€44 C33 C30 €29 €25 C14 €8 C4 Cl
54 °C

Cl C4 (€9 C14 C25 C29 C30 (33 C44
58 °C

4

ClL C4 (€9 (14 C25 C29 C30 C33 C44

r

62 °C - ( -

C.glo-F/ C.glo-R
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Ghi chu: Miii tén chi bing san pham mong muédn cho tiung cip méi. Cac giéng la cdc mdu ndm dd xac dinh danh
tinh: C25 va C30 (C. truncatum), C1 va C14 (C. fructicola), C4 va C33 (C. siamense), C9 va C44 (C. gloeosporioides
sensu stricto), C29 (C. aeschynomenes).

Hinh 1. PCR x4c dinh nhiét do gin mo6i phu hgp cho 4 cip méi dic hiéu Colletotrichum
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D6i véi cap moi C.sia-F1 va C.sia-R1 (dic
hiéu loai C. siamense), phan ting PCR 6 nhiét do
gin méi 54°C da tao bang dic hiéu 345 bp véi
tat ca cac mAu nam. O nhiét d6 gén mdi 58°C,
cip mdi nay da tao bang dac hiéu rd doi véi 2
mau C4 va C33 (C. siamense) va rat md doi véi
mau C30 (C. truncatum). 0 ngudng nhiét do
58°C, cap mdi ciing tao bang san pham khong
dac hiéu déi véi mau C1 (C. fructicola) va C44
C. gloeosporioides sensu stricto). Khi tdng nhiét
do gén moi 1én 62°C, cip mdi nay da tao bing
réd @i vé6i 2 miu C4 va C33
(C. siamense). O nhiét d6 gin mdi 62°C, cip mdi

dac hiéu,

van tao biang khéng dic hiéu d6i véi mau C1
(C. fructicola), tuy nhién bing nay c6 thé phan
biét duge v6i bing déc hiéu.

Dua trén cac két qua trén, nhiét @6 gdn méi
t61 uu ddi véi 3 cap moi C.tru-F/-R, C.fru-F1/-
R1 va C.glo-F/-R 1a ti 58-62°C, d6i v6i cidp moi
C.sia-F1/-R1 14 62°C.

3.3. Panh gia phuong phap chiét nhanh DNA
tit mAu ndm Colletotrichum biang NaOH

Bon ciap moi thiét k& dac hiéu cho 4 loai
Collettotrichum da duge kiém tra PCR trén céc
mau ndm da dude dinh danh loai. DNA cta mobi
mau ndm duge chiét bang ca 2 phuong phap la
CTAB va chiét nhanh bang NaOH. Két qua
kiém tra PCR (Bang 3 va Hinh 2) cho thdy bang
PCR dic hiéu hinh thanh ¢ 8 mAu ndm déu rd
tuong duong nhau & 2 phuong phap.

Phuong phép chiét nhanh bang NaOH vén
duge 4p dung dau tién dé chiét DNA tit mé thuc
vat (Wang et al., 1993) dua trén kha ning phan
hiiy nhanh vach va mang té& bao thuc vat va giai
phéng DNA ctia NaOH. Gan day, Osmundson et
al. (2013) da danh gia phuong phap chiét nhanh
DNA cuaa nhiéu loai ndm that va Phytophthora
bing NaOH cho phan tng PCR va da khing
dinh phuong phap rat hiéu qua, tin cay mic du
nang suidt DNA thu dudc khong cao bang cac
phuong phap chiét khac. Trong qui trinh cua
Wang et al. (1993) va Osmundson et al. (2013),
dich nghién mé thuc vat hoic ndm trong NaOH
0,5 M dugc hoa loang 500 lan véi dém Tris
0,1 M, pHS8. Trong nghién ctiu cua ching toi,
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dich nghién n&m Colletotrichum trong NaOH
chi dugc hoa loang 11 1an trong dém Tris, va do
d6 lam ting noéng @6 DNA ctia mau chiét. Két
qua so sanh phan tng PCR gitia 2 phuong phap
cling chiing t6 ndm Colletotrichum khéng tao
cac chat tc ché phan ting PCR va d6 hoa lodng
th&p cta dich NaOH trong dém Tris khong lam
thay d6i nong d6 ion Na* va pH t6i mtc anh
hudng t6i hiéu suat phan ting PCR.

Dua trén két qua nghién cttu, phuong phap
chiét nhanh bing NaOH cait tién hoan toan phu
hop dé chigt DNA tit mAu ndm Colletotrichum
cho phan ting PCR. Phuong phap cé nhiéu uu
diém nhung rat don gian, nhanh, ré va giam
thiéu nguy cé nhiém chéo gitia cac mau.

3.3. Xac dinh thanh phan loai Colletotrichum
gay bénh than thu 6t bang PCR

Sau khi xac dinh duge nhiét @6 gdn méi phu
hop cho 4 cép moi thiét k& va phuong phap chiét
DNA t6i vu ti mau ndm Colletotrichum, phan
ting PCR da dugc thyc hién trén 52 mau nidm
Colletotrichum giy bénh than thu 6t thu tai 9
tinh dong béng song Héng va 4 tinh khac gom
Bic Giang, Thai Nguyén, Son La va Tién Giang.
Pau tién, cac mAu ndm dugc kiém tra PCR bang
cip moi C.sia-F1/-R1. Tiép theo cic mau nam
am tinh véi cip mdi nay lai duge kiém tra 14n
lugt bang cac ciap mdi C.fruc-F/-R1, C.glo-F-R
va C.tru-F/-R theo phudng phap loai tru.

Két qua kiém tra PCR cac miu nim
Colletotrichum thu thap (Bang 4) da xac dinh
duge 27 mAu nam la loai C. siamense, 11 mau
nam la loai C. fructicola, 5 mau ndm la loai
C. gloeosporioides sensu stricto vad 8 mau ndm 1a
loai C. truncatum. Riéng mau C29 phan ting Am
tinh vé6i ca 4 cip mdi va gidi trinh tu ving ApMat
da xac dinh mau nay 1a loai C. aeschynomenes
(Nguyén Duy Hung va cs., 2017).

3.4. Phan b6 va miic do da dang cua cac
loai Colletotrichum gay bénh than thu 6t

Dua trén két qua PCR, phan bd cac loai
nidm Colletotrichum gay bénh than thu 6t tai
dong bang song Hong va mot s tinh da dugc
x4c dinh (Bang 5, Hinh 3).
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Phat hién cac loai Colletotrichum gay bénh than thw &t bang phan (ng chudi polymerase

3.4.1. Phan bé ciia C. siamense

C. siamense 13 loai ndm phd bién nhAt,
dugc phat hién & tat ca 13 tinh thu thap mau
gdm 9 tinh dong bang séng Hong, 3 tinh trung
du mién ndi phia Bic (Thai Nguyén, Bic Giang,
Son La) va 1 tinh dong bang song Ctiu Long
(Tién Giang) (Bang 5). S6 lugng loai nay dugc
phat hién ciing nhiéu nh4t, chiém 51,9% téng s6
mau thu thap tai 13 tinh (t6ng mau = 52) va
51,2% téng s6 mau thu thap tai dong bang séng
Hoéng (tdng mau = 41) (Hinh 3).

C. siamense 1a loai dugc phat hién dau tién
trén ca phé tai Thai Lan ndm 2009 (Prihastuti
et al., 2009) va c6 phé ky cht rat réong (Weir et
al., 2012). Méc du loai nay da phat hién giy hai
trén 6t tai Thai Lan (Suwannarat et al., 2017)
va An b6 (Sharma & Shenoy, 2013), Uc (De
Silva et al., 2017) nhung lai khéng dugc liét ké
trong thanh phan loai hai 6t tai Trung Qudc
(Diao et al., 2017). Loai C. hymenocallidis, mot
trong cac loai phat hién trén 6t tai Trung Qudc
(Diao et al., 2017) cang chinh la C. siamense
theo nghién ctiu cua Liu et al. (2016).

Bang 3. PCR so sanh hai phuong phap chiét DNA mAu ndm

Bang PCR dac hiéu

Caip mbi Loai _Q/Iéu & hai phwong phap chiét DNA ndm
; kiém tra
CTAB NaOH
C.glo-F/-R C. gloeosporioides sensu stricto C9 +++ +++
C44 +++ ++
C.fruc-F1/-R1 C. fructicola C1 ++ ++
C14 ++ +++
C.sia-F1/-R1 C. siamense C4 +++ ++
C33 +++ ++
C.tru-F/-R C. truncatum C25 +++ ++
C30 +++ +++
Chu thich: ++, +++: miic dé dam cua bing dic hiéu
NaOH CTAB
A A
r b A
5 & < & *
&\ﬁ' o"‘\ﬁ' ' &:»\ ogs.\ Xt\,\ . kr,\ d“\l *\Q-
(_}So (,.q} c’."@ (_}‘ (}& .‘,\'b (}} [

C30 C25 44 9 (33

G (13 1 M

Cl4a G (33 9 G4 25 C30

bp

500
400

300
200

100

Ghi chu: M Ia thang DNA 100 bp (Generuler 100 bp, Thermo Scientific) véi cac bing tir 100-500 bp duoc chi
bing miii tén. Cac giéng Ia cac mdu ndm da xac dinh danh tinh: C25 va C30 (C. truncatum), C1 va C14
(C. fructicola), C4 va C33 (C. siamense), C9 va C44 (C. gloeosporioides sensu stricto)

Hinh 2. Phan Gtng PCR so sanh 2 phuong phap chiét DNA (CTAB va NaOH)
nam Colletotrichum véi 4 cip méi dic hiéu
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Bang 4. Phat hién cac loai Colletetotrichum gy bénh than thu 6t thu thap bang PCR

Nguy&n Duy Hwng, Ha Viét Cuwdng, Hoang Ching L&m

Nam

Phan ng PCR

Mau Dia diém thu thap th tha . Loai xac dinh
ap C.sia-F1/-R1 C.fruc-F1/-R1 C.glo-F/-R C.tru-F/R

C1 Trau Quy, Gia Lam, Ha Néi 2015 - + - - C. fructicola

Cc2 Trau Quy, Gia Lam, Ha Noi 2015 + 0 - 0 C. siamense

C3 Quynh Héi, Quynh Phuy, Thai Binh 2015 - + - 0 C. fructicola

C4 Quynh Héi, Quynh Phuy, Thai Binh 2015 + - 0 - C. siamense

C5 Hoan Long, Yén My, Hwng Yén 2015 + 0 0 0 C. siamense

C6 Da Trach, Khoai Chau, Hwng Yén 2015 - + - 0 C. fructicola

C7 Dong Tao, Khoai Chau, Hwng Yén 2015 + 0 0 0 C. siamense

(of:] Tién Phong, An Thi, Hwng Yén 2015 - 0 0 + C. truncatum

C9 An Binh, Luvong Tai, B4c Ninh 2015 - 0 + 0 C. gloeosporioides s.s
C10 An Binh, Luong Tai, B4c Ninh 2015 - + - 0 C. fructicola

C11 Trung Kénh, Luwong Tai, B4c Ninh 2015 + 0 0 0 C. siamense

C12 Trung Kénh, Luwong Tai, B4c Ninh 2015 + 0 0 0 C. siamense

C13 Tran Dwong, Vinh Bao, Hai Phong 2015 - 0 0 + C. truncatum

C14 Tran Dwong, Vinh Bao, Hai Phong 2015 - + 0 0 C. fructicola

C15 Tran Dwong, Vinh Bao, Hai Phong 2015 - 0 + 0 C. gloeosporioides s.s
C16 Tran Dwong, Vinh Bao, Hai Phong 2015 + 0 0 0 C. siamense

Cc17 Tran Dwong, Vinh Bao, Hai Phong 2015 + 0 0 0 C. siamense

C18 Tran Duong, Vinh Bao, Hai Phong 2015 + 0 0 0 C. siamense

C19 Quynh Hai, Quynh Phy, Thai Binh 2015 + 0 0 0 C. siamense

C20 Quynh Hai, Quynh Phuy, Thai Binh 2015 0 - 0 + C. truncatum

C22 Nhan Hwng, Ly Nhan, Ha Nam 2015 + 0 0 0 C. siamense

C23 Nhan Hwng, Ly Nhan, Ha Nam 2015 + 0 0 0 C. siamense

C24 Da Trach, Khoai Chau, Hwng Yén 2015 + 0 0 0 C. siamense

C25 Véan Burc, Gia Lam, Ha Noi 2015 - 0 - + C. truncatum

C26 Hoan Long, Yén My, Hwng Yén 2015 - 0 + 0 C. gloeosporioides s.s
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Phat hién cac loai Colletotrichum gay bénh than thw &t béng phan (ng chudi polymerase

cz7 Nhan Hwng, Ly Nhan, Ha Nam 2015 + 0 C. siamense

C28 Thanh Ninh, Phu Binh, Thai Nguyén 2015 + 0 C. siamense

C29 Thanh Ninh, Pha Binh, Thai Nguyén 2015 - - - - C. aeschynomenes
C30 Van Ngi, Bdng Anh, Ha Noi 2015 - - 0 + C. truncatum

C31 Nhan Hwng, Ly Nhan, Ha Nam 2015 + 0 - 0 C. siamense

C32 Thi tran Nong trvong, Méc Chau, Son La 2015 - + - 0 C. fructicola

C33 Pong Sang, Mgc Chéu, Son La 2015 + 0 0 0 C. siamense

C34 Pong Sang, Mgc Chéu, Son La 2015 - + - 0 C. fructicola

C35 Long Thanh, Long Binh, Tién Giang 2016 - 0 0 + C. truncatum

C36 Long Thanh, Long Binh, Tién Giang 2016 + 0 0 0 C. siamense

C37 Nhan Huwng, Ly Nhan, Ha Nam 2016 + 0 - 0 C. siamense

C38 M§ Tién, My Léc, Nam Binh 2016 + 0 0 0 C. siamense

C39 My Téan, My Léc, Nam Binh 2016 - 0 + 0 C. gloeosporioides s.s
C40 Hop Blre, Tan Yén, Bac Giang 2016 + 0 0 0 C. siamense

C41 Hop Blre, Tan Yén, Bac Giang 2016 + 0 0 0 C. siamense

C42 Song Van, Tan Yén, Bac Giang 2016 + 0 0 0 C. siamense

C43 Song Van, Tan Yén, Bac Giang 2016 - + - 0 C. fructicola

C44 C4 Bi, Gia Lam, Ha Noi 2016 - - + - C. gloeosporioides s.s
C45 C6 Bi, Gia Lam, Ha Noi 2016 - + - 0 C. fructicola

C46 Khanh Van, Yén Khanh, Ninh Binh 2017 - + - 0 C. fructicola

C47 Khanh Van, Yén Khanh, Ninh Binh 2017 + 0 0 0 C. siamense

C48 Van Purc, Gia Lam, Ha Noi 2017 0 0 0 + C. truncatum

C50 Viét Hdng, Thanh Ha, Hai Duvong 2017 + 0 0 0 C. siamense

C51 Thanh Hai, Thanh Ha, Hai Dwong 2017 + - - 0 C. siamense

C52 Kim Tan, Kim Thanh, Hai Dwong 2017 - + - 0 C. fructicola

C53 Kim Tan, Kim Thanh, Hai Dwvong 2017 - 0 0 + C. truncatum

C54 Hoang Hanh, Ninh Giang, Hai Dwong 2017 + 0 0 0 C. siamense

Chii thich: +: phdn tng PCR duong tinh; -: phan ting PCR am tinh; 0: Khong kiém tra
MaAiu nam C29 da duge xac dinh 14 loai C. aeschynomenes dua trén giai trinh tu ving lién gen ApMat (Nguyén Duy Hung va cs., 2017)
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