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ABSTRACT

Tuber rot (“thoi dong tién” in Vietnamese) is currently present in sweet
potato fields of Binh Tan, Vinh Long of Vietnam. The aim of this study is
to identify the pathogen which will serve as a basis to find effective
control methods for the disease. A total of 32 bacterial isolates were
obtained from 18 diseased samples. These samples were collected from 3
major sweet potato cultivation communes of Binh Tan, Vinh Long, i.e.
Thanh Dong, Thanh Trung and Tan Thanh. Using the Koch’s postulates,
five isolates including BT5, BT14, BT15, BT19 and BT30 showed typical
symptoms of the disease as observed under field conditions. Indeed, the
yellowish brown lesions were observed which were circular, hollow and
necrotic. The pathogen was identified as Klebsiella variicola through its
morphological and biochemical characteristics combined with
sequencing of the 16S rRNA and rpoB genes. Analyses of the sequences
of these genes helped distinguish the bacterium from other Klebsiella sp.

TOM TAT

Bénh thoi dong tiéen dang gdy hai khoai lang tim Nhdt tai huyén Binh
Tén, tinh Vinh Long. Muc tiéu cia nghién ciru nay la xdc dinh tén mam
bénh dé lam tién dé nghién ciru bién phdp phong tri hiéu qua bénh ngodi
dong. Tong s6 32 chuing vi khudan da dwoce phan ldp tir 18 mdu bénh thu
thap o 3 xa Thanh Péong, Thanh Trung va Tdan Thanh (huyén Binh Tan,
tinh Vinh Long). Sau khi thyc hién quy trinh Koch, 5 ching vi khudn BTS,
BTI4, BT15, BT19, BT30 gdy vét bénh thoi dong tién giong triéu chimg
quan st ngodi dong. Vét bénh c¢é hinh tron, I6m, bi hoai tir trén bé mat
cu va c6 mau vang ndu. Mam bénh dwoc xdc dinh la vi khudn Klebsiella
variicola théng qua ddc diém hinh thai, sinh héa va kj thudt sinh hoc
phan tir. Viéc phan tich trinh tw gen 16S rRNA (lién quan dén qud trinh
phat sinh lodi) va gen rpoB (c6 trinh tw chuyén biét cho méi lodi thudc
chi Klebsiella) gitip phdan biét dwoc vi khuan K. variicola véi cdc lodi
Klebsiella khdc, cung cap dii co so dé xac dinh tén mam bénh.

Trich dn: Tran Thi Bich Thao, H6 Nha Tuén va Nguyén Déc Khoa, 2017. Xéc dinh mam bénh gdy thdi
dong tién trén khoai lang tim Nhat tai huyén Binh Téan, Vinh Long. Tap chi Khoa hoc Truong Dai
hoc Can Tho. 52b: 56-63.

1 GIOI THIEU

‘Khoai lang (Ipomoea batatas) 1a céy luong thuc
pho bien dung thu bay trén the gidi (Kays et al.,

2005), ¢6 san luong dimg thir tu sau lua, bip va lua
mi (Ukpabi, 2009; Calvo et al., 2010). O Viét
Nam, khoai lang 13 cdy luong thyc truyén thong
dung tht ba sau lua, bap va ding thi hai vé gia tri
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kinh té sau khoai tay (Vu et al., 2000). Khoai lang
c6 gia tri dinh dudng cao, chira ham lugng 16n cac
chat B-carotene, carbohydrate, protein, vitamin va
cac chit chong oxy hoéa nhu anthocyanin (Lebot,
2000). Ngoai ra, khoai lang c6 thoi gian sinh
truong ngan va kha ning thich ing rong nén dugc
trong khip moi mién dit nuwéc. Tai Pong bing
song Ciru Long, huyén Binh Tén, tinh Vinh Long
1a ving chuyén canh trong khoai 16n véi cac gidng
khoai nhu khoai dwong ngoc, khoai bi duong,
khoai sira, dac bi¢t 1a khoai lang tim Nhat (Trung
tam xuc tién thwong mai Vinh Long, 2015).

Qué trinh canh tac khoai gip nhiéu yéu t6 bat
loi trong do co mam bénh. Dic biét bénh thdi déng
tién trén khoai lang tim ¢ huyén Binh Tan trong
nhiéu nim qua da gy thiét hai nghiém trong dén
chat lugng thuong phim ci. Bénh gy hai ndng
nhit vao giai doan phat trién ci. Tuy nhién, tic
nhan gdy bénh cho dén nay van chua dugc xac
dinh. Bén canh d6, cac kién thirc vé mam bénh con
han ché din dén viéc xay dung cic bién phap
phong tri gap rat nhiéu khé khin. Do dé, viéc xac
dinh mam bénh thdi ddng tién trén khoai lang tim
Nhat 1a rat can thiét, dé tim ra nhimg bién phap
phong tri bénh theo hudng sinh hoc, mang lai hi¢u
quéa cao ma khong anh huong dén méi truong.

2 VAT LIEU VA PHUONG PHAP

Thi nghiém dugc thyc hién tr thang 8 nam
2016 dén thang 12 nam 2016 tai phong thi nghiém
Sinh hoc Phéan tir va nha ludi cua Vién Nghién ctu
va Phat trién Cong nghé, Sinh hoc Truong Pai hoc
Can Tho.

2.1 Thu thip miu bénh théi dong tién trén
khoai lang tim Nhit

Mau bénh duoc thu thap tai 3 x3 trong khoai
lang tim trong diém 1& Thanh Dong, Thanh Trung
va Tan Thanh tai huyén Binh Tan, Vinh Long tir
thang 8 dén thang 10 nam 2016 & cac rudng khoai
dang thu hoach. Biéu hién thdi ddng tién 1a nhing
vét tron, 1dm bi hoai tir trén bé mit cu, c6 mau
vang ndu hoic mau dong thau. Mau bénh duoc gbi
lai bang gidy bdo va cho vao tai nylon, ghi tén dia
diém, ngay thu mau va dem vé phong thi nghiém
dé phén 1ap mam bénh.

2.2 Phin ldp miam bénh

Phuong phép phan 1ap mim bénh duoc thuc
hién dya theo mo ta cua Burgess va ctv. (2008). Ca
bénh duogc rira can than dudi voi nudc may trong
10 phut dé loai bo dit va bui ban. Sau do, cit mau
bénh thanh timg manh nh6 (3-5 mm) & phan ranh
gitta m6 khoe va m6 bénh. Mau cit dugc khu trung
bing con ethanol 70% trong 5 gidy, 10i rura lai bang
nudc cat vo trang 3 1an va dé kho trén gidy tham vo
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trang. Tac nhan gdy bénh c6 thé 1a nidm hodc vi
khuén nén miu bénh duge tién hanh phan 1ap trén
hai méi truong potato dextrose agar (PDA) (ddi véi
mam bénh nam) va nutrient agar (NA) (dbi véi
mam bénh vi khuén).

2.2.1 Déi véi mam bénh néam

Dit miu cit 1én moi truong PDA tai vi tri giira
dia. Thanh phan méi truong gdm 250 g khoai tay,
20 g dextrose, 20 g agar va nudc cat vira da 1 lit
(Shurtleff and Averre, 1997). Sau do, u dia ¢ nhiét
d6 28 + 2°C trong 48 gid. Khi xuat hién cac to nim
xung quanh mau bénh, tién hanh ciy truyén sang
mdi trudng PDA cho dén khi mau ndm thuan. Mau
cdy rong sé dugc trit trong dng thach nghiéng chira
mdi truong PDA ¢ nhiét do 4°C dung lam ngudn
vat liéu cho cac thi nghiém sau.

2.2.2 D6i véi mam bénh vi khudn

Dung micropipette hat 100 pL nude cét vo
trung nho Ién lame da khur tring bang con roi dat
mau cit 1én miéng lame va dung can que cly
nghién nhuyén. Trai déu 30 pL dich vi khuan trén
bé mat moi truong NA bang que tam giac dén khi
bé mat moi truong kho hoan toan. Thanh phan moi
truong gdm 5 g peptone, 3 g beef extract, 5 g NaCl,
20 g agar va nudc cat vira di 1 lit, pH 6,8 (Shivaji
et al., 2006). Sau 48 gio u dia ¢ nhiét do 28 + 2°C,
cac khuan lac roi co hinh thai khac nhau (hinh
dang, kich thude, do n01 dang bia va mau sic)
dugc chon dé cay truyén sang moi truong NA cho
dén khi rong bang phuong phap cay vach trén bé
mit dia thach. Mau cdy rong s& duoc trit trong 6ng
thach nghiéng chira moi truong NA & nhiét do 4°C
dung 1am ngudn vt liéu cho cac thi nghiém sau.

2.3 Xiac dinh mam bénh thdi ddng tién trén
khoai lang tim Nhit theo quy trinh Koch

Qua trinh phan 1ap mam bénh khong thu duoc
bat ky chung nim nao trén ca 2 loai méi trudong. Vi
thé, tac nhan gy bénh thdi ddng tién trén khoai
lang tim c6 thé lién quan dén vi khuan.

Huyén phu cac chung vi khuan dwoc chudn bj
bang cach hoa tan khuan lac nudi cdy trén NA
trong 48 gio & nhiét do 28 £ 2°C véi nudce cat vo
tring. Huyén phu vi khudn duoc diéu chinh vé mat
s6 108 CFU/mL bang phuong phap do do hip thy
quang phd (OD) & budc song 600 nm twong tng
voi gia tri 0,13 A.

Phuong phép ching bénh nhan tao dugc thuc
hién dua theo moé ta cia Umunna va Anselem
(2014). Cu khoai lang tim Nhat sach bénh dugc thu
tir cac rugng khoai dang thu hoach tai huyén Binh
Tén, Vinh Long. Sau d6, ct khoai dugc rira dudi
voi nudc may trong 10 phut dé loai bo déat va bui
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ban. Tiép theo, bé mat ci dugc khir trung bang
cach ngam vao con 70% trong 2 phut va rira lai 2
lin bang nuéc cit vo trang. Dung kim tiém co
duong kinh 0,508 mm da dugc khir tring tao vét
thuong trén bé mit cii sdu khoang 2 - 3 mm. Dung
micropipette bom 50 pL huyén phu vi khuén vao vi
tri d3 tao vét thwong. Sau do, ci dugc i ¢ nhiét do
30 = 2°C va theo ddi biéu hién bénh trong 21 ngay.
Thi nghiém dwogc lap lai 3 lan. Mau déi ching
duge xtr Iy bang nudce cit vo tring.

Quan sét, ghi nhan va so sanh cac vét bénh biéu
hién trén céc cu khoai lang tim Nhat dugc chung
bénh voi vét bénh ngoai déng Céc chung vi khudn
gy vét bénh glong v6i vét bénh thu thap ngoai
ddng s& dugc tién hanh dinh danh bang ky thuat
sinh hoc phan tir giai trinh tu gen 16S rRNA va
rpoB két hop véi khao sat dic diém hinh thai va
sinh hoa dua theo hé thdng phan loai Bergey (Holt
etal., 1994).

2.4 Pinh danh mam bénh
2.4.1 Dinh danh bcing ky thudt sinh hoc phan ti
a. Gidi trinh ti gen 16S rRNA ciia vi khudn

DNA cua cac chung vi khuan duoc ly trich dya
theo quy trinh dugc mo ta boi Sambrook et al.
(1989). boan gen 16S rRNA dugc khuéch dai béng
ky thuat PCR vo&i ciap mdi tong 27F (5'-
AGAGTTTGATCCTGGCTC-3") va 1492R (5'-
TACGGTTACCTTGTTACGACT-3") (Weisburg
et al., 1991). Thé tich va thanh phan céc chat tham
gia trong 25 pL gdm Buffer 10X (2,5 pL), dNTPs
(0,8 mM), MgCl, (2 mM), DMSO 1%, mdi 27F
(10 pmol/L), mdi 1492R (10 pmol/L), Taq
polymerase (1,25 U), DNA (2,5 ng) va H,O (thé
tich vira du). Phan tmg khuéch dai PCR bit dau ¢
95°C trong 5 pht, tiép theo 1a 30 chu ky (95°C
trong 1 phut, 53°C trong 30 gidy va 72°C trong 90
gidy). Giai doan kéo dai ¢ 72°C trong 5 phut. San
phim PCR duoc kiém tra bang cach dién di trén
gel agarose 1,5% véi higu dién thé 50V trong 30
phiit. Néu két qua san pham PCR cho bang 1.500
bp thi phan san phdm con lai s& duoc giai trinh tu
tai Chi nhanh Cong ty TNHH-MTV Sinh Hoéa Phu
Sa (Binh Minh - Vinh Long). Trinh ty gen 16S
rRNA cua vi khuin duoc so sanh vé6i cac trinh tu
dd cong bd trén ngan hang dir liéu GenBank cia
NCBI bang cong cu Blastn. Mirc d¢ twong dong
gitra hai trinh ty dugc dung lam co so dé xac dinh
tén mam bénh.

b. Gidi trinh tw gen rpoB ciia vi khudn

Doan gen rpoB dugc khuéch dai bang k¥ thuat

PCR voi cap moi VIC3 (5'-
GGCGAAATGGCWGAGAACCA -3') va VIC2
5'- GAGTCTTCGAAGTTGTAACC -3")
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(Diancourt et al., 2005). Thé tich va thanh phan cac
chit tham gia trong 50 uL gdm Buffer 5X, dNTPs
(10 mM), MgCl, (25 mM), mdi VIC3 (50 uM),
mdi VIC2 (50 pM), Tag polymerase (5U/uL),
DNA, glycerol 5% va H,O (thé tich vira du). Phan
g khuéch dai PCR bét ddu & 94°C trong 5 phut,
tiép theo 1a 30 chu ky (94°C trong 30 gidy, 50°C
trong 40 giay va 72°C trong 60 giay). Giai doan
kéo dai & 72°C trong 5 phut (He ef al., 2016). San
phim PCR duoc kiém tra bing cach dién di trén
gel agarose 1,5% véi hiéu dién thé 50V trong 30
phit. Néu két qua san pham PCR cho bing 1.000
bp thi phan san phdm con lai s& duoc giai trinh tu
tai Chi nhanh Cong ty TNHH-MTV Sinh Hoéa Phu
Sa (Binh Minh - Vinh Long). Trinh tu gen rpoB
ctia vi khudn dugc sir dung dé xay dung cay pha hé
theo phuong phap Neighbor joining st dung phép
toan Jukes-Cantor model v6i d6 1ap lai 2.000 lan
bang phan mém MEGA 6.06 (He et al., 2016).

2.4.2 Khao sdt ddc diém hinh thdi, sinh héa

Céc khao sat sinh hoa can thiét dé khang dinh
két qua dinh danh gdm nhuém Gram, khao sat kha
nang di dong, kha nang 1&én men céc loai dudng D-
adonitol, L-arabinose va D-glucose. Phuong phap
nhuém Gram dugc thuc hién dua theo md ta cua
Benson (2002). Khao sat kha nang di dong dugc
thue hién trong moéi truong NA (0,3% agar) theo
mo ta cta Triper va Schleifer (2006). Khao sat kha
nang lén men cac loai duong dugc thyc hién bé“mg
cach nuéi cdy vi khuan trong méi truong gébm 10 g
peptone, 5 g NaCl, 1 g beef extract, 0,018 g
bromothymol blue, nudc ct virada 1 L, pH 7,1 va
1 g duong can khao sat (MacFaddin, 2000).

3 KET QUA VA THAO LUAN

_ 3.1 Thu thp va phén lap mam bénh thdi
dong tien trén khoai lang tim Nhat

Tong s 32 ching vi khuan dugc phan lap tir 18
mau bénh thdi déng tién thu thap tai huyén Binh
Tan, Vinh Long (14 chung tr xa Tan Thanh, 10
chung tir xd Thanh Trung va 8 chung tir xd Thanh
Pong). S6 luong cac chung vi khuédn c6 khuan lac
mau vang va trang 14 cha yéu. Cac khuan lac hinh
tron, bé mat udt va c6 mau trang duc chiém ty 1€
nhiéu nhét (50%) va phan bd déu khip ba xi nén
¢6 kha nang day 1a nhiing ching vi khuan giy
bénh.

3.2 Quy trinh Koch

Pé thyc hién quy trinh Koch, cic chung vi
khudn duoc chung bénh nhan tao trén cu khoai
lang tim Nhét trong diéu kién phong thi nghiém
dua theo phuong phap ciia Umunna va Anselem
(2014). Sau khi 0 ¢ nhiét do 30 = 2°C trong 21
ngdy, 9 chung trong 32 ching vi khudn c6 biéu
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hién gay thdi ci. Tuy nhién, 4 chung ¢6 vét bénh
trén bé mat cu khong glong Vv6i tri€u ching dién
hinh ciia bénh thbi dong tién. Py c6 thé 1a cac
chung vi khuan co hoi, song hoai sinh xdm nhap va
phat trién cing voi mam bénh gay théi dong tién.
Trong 5 chung con lai, 2 chung BT19 va BT30 cho
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vét bénh gidng hoan toan (vét 1om tai vi tri tiém va
lan ra tao thanh nhing vét gan tron, mau 'vang nau)
va 3 chung BT5, BT14 va BT15 cho vét bénh co
b1eu hién gan giéng (vét 16m it lan  rOng va mau sc
vét bénh sam hon) (Hinh 1) v&i vét bénh thdi dong
tién ngoai dong.

Hinh 1: Vét bénh do hai chiing BT19 va BT14 gy ra khi chiing bénh nhan tao trong diéu ki¢n phong thi
nghiém sau 3 tuan

(4) vét bénh do chung BT19 gdy ra; (B) vét bénh do BT14 gdy ra; (C) mdu doi chimg

Su khac biét giira triéu chimg bénh trong diéu
kién phong thi nghiém va ngoai dong ¢ ba chung
BT5, BT14 va BT15 c6 thé do doc tinh cia ba
ching nay so v6i hai chiing BT19 va BT30 dé chiu
tac dong dudi su thay ddi cua diéu kién moi
truong. Ngoai ra, sy khac nhau vé thanh phan dinh
dudng trong khoai lang tim khi dang trong giai
doan tao cu va lac trudng thanh cling anh hudng
dén sy biéu hién bénh cua cac chung vi khuén. Vi

thé, ca ba chung BT5, BT14 va BT15 dugc tiép tuc
khao sat kha ning gay bénh & diéu kién nha ludi dé
kiém tra kha ning gdy bénh cua ba chung nay. Két
qua ching bénh nhan tao trong diéu kién nha luéi
cho thiy ca ba ching BT5, BT14 va BT15 cho vét
bénh gidng v6i bénh thdi dong tién ngoai dong (cac
vét 16m vao tai vi tri tiém va lan ra tao thanh nhitng
vét gan tron, bén trong vét bénh c6 mau vang nau
déc trung) (Hinh 2).

Hinh 2: Vét bénh do chiing BT14 giy ra & nha lu6i sau 3 tuin chiing bénh va vét bénh ngoai rudng

(4) vét bénh do ching BT14 gdy ra; (B) vét bénh ngodi rugng; (C) doi chirng

Ca 5 chung nay duoc tién hanh tai phan 1ap tir
mau ci khoai da duoc chung bénh. Ket qua quan
sat khuan lac tron, bé mat tron wdt, ndi va c6 mau
trang duc dic trung trén moi truong NA (Hinh 3),
hoan toan gidng vé6i khuan lac cta vi khuan da
ching bénh ban dau trong quy trinh Koch, dé dang
phéan biét v6i cac ching vi khuan tap nhidm trén
mau bénh trong qua trinh tai phan lap. Nhu vay,
sau khi thuc hién quy trinh Koch trong diéu kién
phong thi nghiém va nha ludi, 5 chung vi khuan
BT19, BT30, BT5, BT14 va BT15 duoc xac dinh
1a tac nhan gay bénh thdi dong tién trén khoai lang
tim Nhat tai huyén Binh Tan, tinh Vinh Long.
Chting phan bd & ca 3 dia diém thu mau bénh, cu
thé 2 ching BT19 va BT30 tir x4 Tan Thanh,
chung BTS5 tir xa Thanh Poéng va 2 chung BT14 va
BT15 tir xi Thanh Trung. Ching vi khuan BT14
dugc chon dai dién dé thuc hién dinh danh.
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Hinh 3: Hinh thai khuén lac ciia chiing vi khuin
BT14
Dugc phan lap tir maéu bénh théi dtfng tién thu thap tai
xd Thanh Trung, huyén Binh Tan, Vinh Long (A) va khi
dugc tdi phan lap (B) trén moi truong nutrient agar tir
mau cu khoai lang ching bénh thoi dong tién
3.3 Pinh danh vi khuin giy bénh théi ddng tién
Tac nhan gdy bénh thdi dong tién dugc dinh
danh bang k¥ thuat sinh hoc phan tir (giai trinh tu
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gen 16S rRNA). DNA cua chung vi khuan BT14
dugc ly trich va khuéch dai bang ky thuat PCR véi
cip moi tong 27F/1492R (Weisburg et al., 1991).
San phdm PCR cho bing rd va khong c6 san pham
phu khi dién di trén gel agarose 1,5%. Kich thudc
san pham khoang 1.500 bp phu hop két qua nghién
clru cia Weisburg et al. (1991) va cho thdy chat
lwong san pham PCR dat yéu cau.

Tap 52, Phan B (2017): 56-63

Két qua giai trinh tu gen 16S rRNA cuia ching
BT14 c6 d6 dai 1.111 bp. Sau khi so sanh véi cac
trinh tu trén co s& dir liéu GenBank cia NCBI
bang cong cu Blastn, trinh tyr gen 16S rRNA cua
hai loai vi khuan Klebsiella pneumoniae va K.
variicola ¢6 d6 twong ddng cao nhat (98%) véi
trinh ty gen 16S rRNA cua chung BT14 (Hinh 4).

i+ Alignments o
Description Max | Total |Query E Ident Accession
score score cover value
Uncultured Klebsiella sp. clone L04 16S ribosomal RNA gene. partial sequence 1755 1755 91% 00 98% G
Klebsiella sp. strain SZ166 16S ribosomal RNA gene. partial sequence 1783 1753 91% 00 98% K
Klebsiella variicola strain RCB1013 16S ribosomal RNA gene, partial sequence 1753 1753 91% 00 98%
Klebsiella variicola strain ICBR183 16S ribosomal RNA gene, partial sequence 1753 1753 91% 00 98% ¢
Klebsiella sp. H1(2014) 16S ribosomal RNA gene, partial sequence 1753 1753 91% 00 98% K.
Klebsiella variicola strain CPB S30 16S ribosomal RNA gene. partial sequence 1753 1753 91% 00 098% KF
Klebsiella sp. B-3 16S ribosomal RNA gene, partial sequence 1753 1753 91% 00 98% KFE
Klebsiella variicola strain XF16 16S ribosomal RNA gene, partial sequence 1753 1753 91% 00 98% K
Klebsiella variicola strain XF13 16S ribosomal RNA gene. partial sequence 1753 1753 91% 00 98%
Klebsiella variicola strain JM12 16S ribosomal RNA gene, partial sequence 1753 1753 91% 0.0 ©98%
I Klebsiella pneumoniae strain K5 16S ribosomal RNA gene. partial sequence 1748 1748 91% 0.0 98% Kx346257.1 |
Klebsiella variicola strain DSM 15968, complete genome 1748 13884 91% 0.0 98% CP010523.2

Hinh 4: Két qua so sanh trinh ty gen 16S rRNA ciia ching BT14 trén co' s¢ dir liéu GenBank caa
NCBI bang cong cu Blastn (ngay 20/11/2016)

Truoc day, hai loai K. pneumoniae va K.
variicola c¢6 thé dugc phan biét bing kha ning lén
men duong D-adonitol. Trong d6, K. pneumoniae
c6 kha nang 1én men duong D-adonitol con K.
variicola thi khong c6 kha nang nay (Rosenblueth
et al., 2004). Tuy nhién, trong nghién cuu cua He
et al. (2016), chi c6 phuong phap phan tich cdy pha
hé gen rpoB mdi phan biét dugc hai loai nay. Gen
rpoB ma héa cho tiéu don vi p-RNA polymerase
duoc st dung nhu mdt cong cu dinh danh vi khuén
va phan tich cdy pha hé (Drancourt and Raoult,
2005). Do d6, dé phan biét chinh x4c hai loai na

can thyc hién két hop khao sat sinh hoa kha ning
1én men duong D-adonitol v6i phan tich cay pha hé
gen rpoB.

DNA cua chiung BT14 dugc khuéch dai bing
ky thuat PCR voéi cip mdi VIC2 va VIC3
(Diancourt ef al., 2005). San pham PCR dugc dién
di trén gel agarose 1,5% v&i higu dién thé 50V cho
bang r& va khong c6 san pham phu. Kich thude san
pham khoang 1.000 bp (Hinh 5) phu hop két qua
nghién ctru cua Diancourt ez al. (2005) va cho thay
chat lwong san pham PCR dat yéu cau.

Hinh 5: Két qua dién di sian phiam PCR ciia chiing BT14 bing cip mdi VIC3 va VIC2 (Diancourt et
al., 2005) trén gel agarose 1,5%

Ky hiéu san pham PCR ¢ méi giéng (1) Thang chudn 100 bp+; (2) nwée cdt khong chira DNA; (3) va (4) chiing BT14

Két qua giai trinh tu gen rpoB cua ching BT14
dugc sir dung dé xay dung cdy pha hé theo phuong
phap Neighbor joining st dung phép toan Jukes-
Cantor model véi d6 1dp lai 2.000 lan bé‘mg ph?m
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mém MEGA 6.06. Cac trinh ty gen rpoB tham
khao tir nghién ctru ciia He ef al. (2016) duoc lay
tr co s& dir liu Genbank cua NCBI (Hinh 6).
Trinh tu gen rpoB cua chung Agrobacterium
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tumefaciens NCIMB 4034 (EU812066.1) duoc su
dung lam nhom do6i ching.

Két qua phan tich cdy pha hé dua trén gen rpoB
cua chung BT14 va céc ching thugc hai loai K.
pneumoniae va K. variicola cho thay cac chung
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nay duoc chia l[am 2 nhom 16n khac biét 18 rét véi
chi s6 bootstrap 1a 100%. Nhom 1 gém céac ching
vi khuan thudc loai K. pneumoniae, nhéom 2 gém
cac chung thudc loai K. variicola va ching BT14.
Vi vay, chung BT14 1a loai Klebsiella variicola.

Klebsiella pneunoniae subsp. rhinoscleromatis (129446.1)
[Klebsiella pneumoniae (AJ890380)

[Klebsiella pneumoniae subsp. rhinoscleromatis LMG 3184 RNA (X425352.1)

iae subsp. pr iae HS511286 (NC 016845.1)

Klebsiella pneumoniae subsp. ozaenae DSM 16358 (KJ499870.1)

Klebsiella pneumoniae KCTC 2242 (NC 017540.1)

lebsiella

e subsp. NTUH-K2044 (NC 012731.1)

Klebsiella pneumoniae subsp. ozaenae (AF129445.1)

BT14

Klebsiella variicola DSM 15968 (NZ CP010523.2)

1

2
S

Klebsiella variicola At-22 (CP001891.1)

'Klebsiella variicola DX120E (NZ CP009274.2)

NCIMB 4034 (EU812066.1)

E—
0.1

Hinh 6: Cay pha hé dwogc xay dung dwa trén trinh tu gen rpoB ciia chiing BT14 va cac chiing thudc
hai loai Klebsiella pneumoniae va K. variicola theo phwong phap Neighbor joining sir dung phép toan
Jukes-Cantor model véi dd Lip lai 2.000 1in bang phin mém MEGA 6.06. Mi s6 ciia cac chiing tir co

s¢ dir liéu GenBank (NCBI) dwoc ghi trong ngoiac don

Theo Rosenblueth et al. (2004), K. variicola
khoéng c6 kha nang 1én men duong D-adonitol. Tuy
nhién, két qua khao sat kha ning 1én men dudng D-
adonitol v6i chat chi thi mau bromothymol blue
sau 24 gio nudi cdy chung BT14 cho thidy moi
truong chuyén tir xanh 1a sang vang chimg to
chung nay st dung duong D-adonitol sinh ra acid
lam giam pH méi truong (Hinh 7C). Bén canh do,
trong nhiéu nghién ctru cho thay mot sé lodi K.
pneumoniae khong c6 kha nang Ién men duong D-
adonitol va mot s6 loai K. variicola lai c6 kha ning
nay (Brisse ef al., 2004; Alves et al., 2006; Winn et
al., 20006). Vi Vay, trong mot sb tru’orng hop, néu

BT14 BC

chi dua vao kha nang lén men duong D-adonitol thi
¢6 thé din dén viéc xac dinh nham 1an tén giita vi
khuin K. pneumoniae va K. variicola. Mot sb
chung thudc loai K. pneumoniae c6 kha nang gay
bénh trén ngudi, din dén nhimg lo ngai khong
dang c6 (Liam et al., 2001; Paganin et al., 2004).
Do d6, viéc phan biét hai vi khuin K. pneumoniae
va K. variicola can co s& viing chic trudc khi két
luan. Trong truong hop nay, khi da di sau phan tich
dén trinh ty gen 16S rRNA (lién quan dén qua trinh
phat sinh loai) va gen rpoB (c6 trinh ty chuyén biét
cho mobi loai thude chi Klebsiella) thi co thé cung
cap du co s dé xac dmh tén mam bénh.

Hinh 7: Hinh thai va dic tinh sinh héa cia ching BT14

(4) Phan ing nhugm Gram va hinh thdi cia chung BT14 dudi kinh hién vi quang hoc (1.000 X); (B) Chiing BT14 khéng
6 kha ndng di dong chi phat trién xung quanh dwong cdy trong méi treong dinh dudng 0,3% agar sau 48 gio; Phan
img dirong tinh (Idm déi mau méi truong tir xanh ld cdy sang vang) cua chung BT14 trong khao sdt lén men dwong D-
adonitol (C); D-glucose (D); L-arabinose (E) sau 48 gio nudi cay

Trong cac phuong phap dinh danh vi khuan
hién nay, giai trinh tu gen 16S rRNA la phuong
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phap dugc st dung pho bién do gen nay hién dién
& hau hét cac vi khuan, c6 chirc ning khong thay
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dbi theo thoi gian nén duogc sir dung lam thude do
cua su tién hoa. Tuy nhién, qué trinh dinh danh vi
khuén dua vao d6 tuwong dong trinh tw gen 16S
rRNA chi cho két qua dinh danh chinh xac dén
muc d0 trén loai, nhu truong hop dinh danh ching
vi khuan CT-78 d6i khing voi vi khuan
Xanthomonas oryzae pv. oryzae gay bénh chay bia
la 1aa. Trinh ty gen 16S rRNA cua chung CT-78 c6
d6 twong dong voi loai Serratia nematodiphila thap
hon so véi loai S. marcescens nhung khao sat dac
diém sinh 1y va sinh hoa cho thay CT-78 1a loai S.
nematodiphila (Khoa et al., 2016). Vi thé, giai
trinh ty gen 16S rRNA chi la budce dau dé dinh
danh vi khuan gitp qua trinh dinh danh dugc rat
ngin va it ton cong nhung can phai két hop véi
khao sat dic diém hinh thai va sinh hoa dé c6 két
qua dinh danh chinh x4c.

Trong nghién ctru nay, trinh tu gen 16S rRNA
ching BT14 c6 d6 twong dong 98% véi trinh tur
gen 16S rRNA cuia 2 loai vi khuén K. pneumoniae
va K. variicola va chi c6 thé phan biét thong qua
phuong phép phén tich cay pha h¢ gen rpoB (He et
al., 2016). Bén canh do, nham thém phan khing
dinh két qua dinh danh mam bénh, khao st sinh
hoéa dac trung va co ban cua chi Klebsiella da dugce
thuc hién nhu nhuém Gram, kiém tra kha nang di
dong, kha nang lén men dudng L-arabinose va D-
glucose cho thay ching vi khuan BT14 1a vi khuan
Gram am, hinh que, khong c6 kha nang di dong va
c6 kha nang 1én men dudng L-arabinose va D-
glucose (Hinh 7A-B, 7D-E).

Klebsiella variicola duwgc mo ta 1a mot loai moi
duogc tach ra tr K. pneumoniae (Rosenblueth et al.,
2004; Alves et al., 2006; He et al., 2016). Giéng
nhu cac loai khac cua chi Klebsiella, K. variicola 1a
vi khuén Gram am, hinh que, khong di dong, thudc
ho Enterobacteriaceac (Janda and Abbott, 2006;
Abbott, 2007). K. variicola chi yéu dugc tim thiy
trong thyc vat nhu chudi, gao, mia va ngo
(Rosenblueth er al, 2004; Alves et al., 2006).
Chung c6 kha niang ¢b dinh dam (Rosenblueth et
al., 2004; Wei et al., 2014; Lin et al., 2015). Tuy
nhién, trong mot nghién ctru gan day, K. variicola
dd dugc bao cdo 1a mam bénh gay thdi mém trén
chudi ¢ Trung Quéc (Fan et al., 2016). Vi vay, khi
su dung loai K. variicola dé ¢b dinh dam cho cay
trong can phai nghién ctru va tim hiéu vé kha niang
gdy bénh cua loai nay trude khi tng dung vao thuc
tién san xuat.

4 KET LUAN

Tir 18 miu bénh thdi dong tién trén khoai lang
tim Nhat thu thdp & huyén Binh Tén, tinh Vinh
Long, 32 chung vi khuén da dwoc phéan lap. Trong
d6, 2 chung BT19 va BT30 cho triéu ching dién
hinh va 3 ching BTS, BT14 va BT15 cho tri¢u
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chung khong dién hinh ciia bénh thdi dong tién khi
chung bénh trong diéu kién phong thi nghiém dé
thuc hién quy trinh Koch. Trong diéu kién nha
ludi, 3 ching BT5, BT14 va BT15 déu cho cac vét
bénh gidng véi triéu ching thdi dong tién ngoai
ruéng. Két qua nay cho thy ca 5 chung trén déu
dugc xéc dinh 1a tic nhan gdy bénh thbi dong tién.
Mam bénh dugc xac dinh 13 vi khuan Klebsiella
variicola bang ky thuat sinh hoc phéan tir (giai trinh
tu gen 16S rRNA va rpoB) két hop khao sat dic
diém hinh thai va sinh héa.

Két qua nay tao tién d& cho nhirng nghién ctru
tiép theo dé phong tri sinh hoc bénh thdi dong tién
trén khoai lang tim Nhat mot cach hiéu qua va bén
virng, giup nang cao ning sudt va chét luong khoai
lang tim Nhat, gop phan nang cao thu nhap va chat
luong cudc sdng cia noéng dan huyén Binh Tan,
tinh Vinh Long.

TAI LIEU THAM KHAO

Abbott, S.L., 2007. Klebsiella, Enterobacter,
Citrobacter, Serratia, Plesiomonas, and other
Enterobacteriaceae. In: Murray, P.R., Baron, E.J.,
Jorgensen, J.H., Landry, M.L., Pfaller, M.A. (Eds.).
Manual of Clinical Microbiology, 9th edition. ASM
Press. Washington, DC, USA, pp. 698-711.

Alves, M.S., Dias, R.C., de Castro, A.C., Riley,
L.W., Moreira, B.M., 2006. Identification of
clinical isolates of indole-positive and indole-
negative Klebsiella spp. Journal of Clinical
Microbiology. 44(10): 3640-3646.

Benson, H.J., 2002. Microbiological Applications
Laboratory Manual in General Microbiology, 8th
edition. McGraw-Hill. Boston, MA, USA, 478 pages.

Brisse, S., van Himbergen, T., Kusters, K., Verhoef,
J., 2004. Development of a rapid identification
method for Klebsiella pneumoniae phylogenetic
groups and analysis of 420 clinical isolates.
Clinical Microbiology and Infection. 10(10):
942-945.

Burgess, L.W., Knight, T.E., Tesoriero, L., Phan, H.T.,

2008. Diagnostic manual for plant diseases in Vietnam.

Australian Centre for International Agricultural
Research. Canberra, Australia, 210 pages.

Calvo, P., Ormefio-Orrillo, E., Martinez-Romero, E.,
Zbiiga, D., 2010. Characterisation of Bacillus
isolates of potato rhizosphere from Andean soils of
Peru and their potential PGPR characteristics.
Brazilian Journal of Microbiology. 41(4): 899-906.

Diancourt, L., Passet, V., Verhoef, J., Grimont,
P.A.D., Brisse, S., 2005. Multilocus sequence
typing of Klebsiella pneumoniae nosocomial
isolates. Journal of Clinical Microbiology. 43(8):
4178-4182.

Drancourt, M., Raoult, D., 2005. Sequence-based
identification of new bacteria: a proposition for
creation of an orphan bacterium repository. Journal
of Clinical Microbiology. 43(9): 4311-4315.



Tap chi Khoa hoc Truong Dai hoc Can Tho

Fan, H.C., Zeng, L., Yang, P.W., Guo, Z.X., Bai,
T.T., 2016. First report of banana soft rot caused
by Klebsiella variicola in China. Plant Disease.
100(2): 517.

He, Y., Guo, X., Xiang, S., Li, J., Li, X., Xiang, H.,
He, J., Chen, D., Chen, J., 2016. Comparative
analyses of phenotypic methods and 16S rRNA,
khe, rpoB genes sequencing for identification of
clinical isolates of Klebsiella pneumoniae.
Journal of Microbiology. 109(7): 1029-1040.

Holt, J.G., Krieg, N.R., Sneath, P.T., Staley, J.T.,
Williams, S.T., 1994. Bergey’s Manual of
Determinative Bacteriology. Williams &
Wilkins. Baltimore, MD, USA, 787 pages.

Janda, J.M., Abbott, S.L., 2006. The Genera Klebsiella
and Raoultella. In: Janda, J.M., Abbott, S.L.
(Eds.). The Enterobacteria, 2nd edition. ASM
Press. Washington, DC, USA, pp. 115-129.

Kays, S.J., Wang, Y., McLaurin, W.J., 2005.
Chemical and geographical assessment of the
sweetness of the cultivated sweetpotato clones of
the world. Journal of the American Society for
Horticultural Science. 130(4): 591-597.

Khoa, N.D., Giau, N.D.N., Tuan, T.Q., 2016. Effects
of Serratia nematodiphila CT-78 on rice bacterial
leaf blight caused by Xanthomonas
oryzae pv. oryzae. Biological Control. 103: 1-10.

Lebot, V., 2000. Sweet potato. In: Bradshaw, J.E.
(Eds.). Root and Tuber Crops. Handbook of
Plant Breeding. Springer. New York, NY, USA,
pp- 95-127.

Liam, C.K., Lim, K.H., Wong, C.M., 2001.
Community-acquired pneumonia in patients
requiring hospitalization. Respirology. 6(3):
259-264.

Lin, L., Wei, C., Chen, M., Wang, H., Li, Y., Li, Y.,
Yang, L., An, Q., 2015. Complete genome
sequence of endophytic nitrogen-fixing
Klebsiella variicola strain DX120E. Standards in
Genomic Sciences. 10: 1-22.

MacFaddin, J.F., 2000. Biochemical tests for
identification of medical bacteria, 3rd edition.
Lippincott Williams & Wilkins. Philadelphia,
PA, USA, 912 pages.

Paganin, F., Lilienthal, F., Bourdin, A., Lugagne, N.,
Tixier, F., Genin, R., Yvin, J.L., 2004. Severe
community-acquired pneumonia: assessment of
microbial aetiology as mortality factor. European
Respiratory Journal. 24(5): 779-785.

Rosenblueth, M., Martinez, L., Silva, J., Martinez-
Romero, E., 2004. Klebsiella variicola, a novel
species with clinical and plant-associated
isolates. Systematic and Applied Microbiology.
27(1): 27-35.

Sambrook, J., Fritsch, E.F., Maniatis, T., 1989.
Molecular Cloning: A Laboratory Manual. Cold
Spring Harbor Laboratory Press. New York, NY,
USA, 1626 pages.

63

Tap 52, Phan B (2017): 56-63

Shivaji, S., Chaturvedi, P., Suresh, K., Reddy,
G.S.N., Dutt, C.B.S., Wainwright, M., Narlikar,
J.V., Bhargava, P.M., 2006. Bacillus aerius sp.
nov., Bacillus aerophilus sp. nov., Bacillus
stratosphericus sp. nov. and Bacillus altitudinis
sp. nov., isolated from cryogenic tubes used for
collecting air samples from high altitudes.
International Journal of Systematic and
Evolutionary Microbiology. 56: 1465-1473.

Shurtleff, M.C., Averre 1II, C.W., 1997. The Plant
Disease Clinic and Field Diagnosis of Abiotic
Diseases. APS Press. St Paul, MN, USA, 245 pages.

Tran Kim Thoa, 2015. Phan lap, dinh danh va khao
sat kha nang phong trir bénh chay bia 14 Iua cta
vi khudn d6i khang trong dat hai tinh Tién Giang
va Soc Trang. Luan van Thac si. Truong Dai hoc
Cén Tho.

Trung tdm xuc tién thuong mai Vinh Long, 2015.
Khoai lang Binh Tan, ngay truy cép 9/6/2016. Dia
chi: http://xttm.vinhlong.gov.vn/web/guest/khoai-
lang-binh-tan.

Triiper, H.G., Schleifer, K.H., 2006. Prokaryote
characterization and identification. In: Falkow,
S., Rosenberg, E., Schleifer, K-H., Stackebrandt,
E. (Eds.). The Prokaryotes. Springer. New York,
NY, USA, pp. 58-79.

Ukpabi, U.J, 2009. Root and tubers in Nigeria as
sources of industrial raw materials. In: Onwualu,
P.A., Obasi, S.C., Ukpabi, U.J. (Eds.). Nigeria
Agro Raw Materials Development Some
Industrial Crops and Salient Issues. RMDRC
Publications. Abuja, Nigeria, pp. 1-19.

Umunna, O.E., Anselem, A.B., 2014. Control of
postharvest rot of sweet potato (Ipomoea batatas
Lam.) tuber in vitro and in vivo. Journal of
Agriculture and Sustainability. 6(1): 50-68.

Vu, D.H., Loc, D.T., Ho, T.V., Kim, H., 2000. Sweet
potato in the postrice areas of Vietnam. In: Rasco
Jr., E.T., Amante, V.d.R. (Eds.). Sweet Potato in
Tropical Asia. Philippine Council for
Agriculture, Forestry, and Natural Resources
Research and Development. Los Bafios, Laguna,
The Philippines, pp. 189-220.

Wei, C.Y,, Lin, L., Luo, L.J., Xing, Y.X., Hu, C.J.,
Yang, L.T., Li, Y.R., An, Q., 2014. Endophytic
nitrogen-fixing Klebsiella variicola strain
DX120E promotes sugarcane growth. Biology
and Fertility of Soils. 50(4): 657-666.

Weisburg, W.G., Barns, S.M., Pelletier, D.A., Lane,
D.J., 1991. 16S ribosomal DNA amplification for
phylogenetic study. Journal of Bacteriology.
173(2): 697-703.

Winn, W.C., Allen, S.D., Janda, W.M., Koneman,
E.W., Procop, G., Schreckenberger, P.C.,
Woods, G.L., 2006. Koneman’s Color Atlas and
Textbook of Diagnostic Microbiology, 6th
edition. Lippincott Williams & Wilkins.
Philadelphia, PA, USA, 1736 pages.



