Tap chi Khoa hoc va Cong nghé Néng nghiép Viét Nam - S6 02(123)/2021

International Rice Research Institute, 2013. Standard ~ Peng B., Wang L., Fan C., Jiang G., Luo L., Li Y,

evaluation system for rice (SES). IRRI, June 2013, He Y., 2014. Comparative mapping of chalkiness

pp-44. components in rice using five populations across two
Milne L., Shaw P, Stephen G., Bayer M., Cardle L., environments. BMC Genetics, 15: 49.

Thomas W.T.B., Flavell A.]., and Marshall D., Zhou L.J., Zhai H.Q., Wan J.M., 2009. Curent status and

2010. Flapjack-graphical genotype visualization. strategies for improvement of rice grain chalkiness.

Bioinformatics 26: 3133-3134. Yi Chuan, 31(6): 563-572.

Application of molecular marker to select unchalking rice grains
from backcross OM3673/TLR434//OM3673 population
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Abstract

The current study aimed to identify the unchalking genes-carrying rice lines via using molecular markers and GGT-
map analysis for breeding program. The results showed that the utilized markers clearly revealed polymorphisms,
and linked with the unchalking characteristics in the backcross populations of OM3673/TLR434//OM3673. Two
molecular markers Indel 5 and RM21938 showed the similarity between the chalking and unchalking genotypes at
a ratio of 45% on BCI1F2 population and 70% on BC1F2 population, respectively. The study also selected four lines
carrying unchalking genes on the locus in chromosome 7, these lines are homozygous according to the genome
of parents (TLR434), those lines are BC2F3-14-1; BC2F3-30-10, BC2F3-50-80 and BC2F3-80-20-3. In conclusion,
these rice lines will be used for the further study on the genotyping assessment based on genotyping by sequencing
(GBS) for the development of new unchalking rice varieties in the future.
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) PHAN TICH DA DANG DI TRUYEN NHOM Bacillus subtilis
BANG PHUONG PHAP GIAI TRINH TU POAN PROTEIN NGON TAY KEM
(ZINC FINGER PROTEIN) VA KY THUAT PCR DUNG MOI THIET KE
TREN CAC CHUOI LAP (REP-PCR)
Bui Thi Thanh Tinh!, Lé Luu Phuong Hanh’,
Nguyén Hoang Chi Mai?, Trdn Ngoc Phuong Linh’,
Lé Vin Hau', Nguyén Pang Quén', Ngé Huynh Phuong Thao!

TOM TAT

ba dang di truyén ctia 49 chting thu¢c nhém Bacillus subtilis phan lap & An Giang va Can Tho dugc khao sat bang
phuong phép giai trinh ty doan gen Zinc finger va phuong phap PCR dung moi thiét ké trén céc chudi lap (Repetitive
element sequence-based PCR, rep-PCR). Cay phat sinh loai dua trén trinh tu doan gen Zinc finger cho thdy
49 chung thudc nhém B. subilis dugc chia thanh 02 nhém chinh (I va II) va tuong dong cao véi cac loai B. velezensis
va B. amyloliquefaciens, B. siamensis, B. subtilis, B. tequilensis. Riéng chiing B1008 hoan toan tdch biét v6i cac chling
khéc va chi tuong dong 91,7% véi chung B. velezensis WLYS23. Trong khi do, cdy phdn nhom dua trén rep-PCR véi
moi BOX-A1R cho théy 49 chiing nay dugc chia lam 2 nhoém chinh (A va B). Nhém A phan thanh cac nhém phu
(A1, A2) c6 két qua giai trinh ty tuong dong véi cac loai B. velezensis va B. amyloliquefaciens, B. siamensis, B. subtilis.
Nhém B (gém 4 chiing) c6 két qua giai trinh tu thudc 4 loai khac nhau va chung B1008 nam tach biét véi cac chiing
khéc. Tt nhiing két qua trén cho thdy, phuong phép giai trinh tu doan gen Zinc finger va phuong phép rep-PCR c6
su tuong déng trong viéc phan nhom cdc chiing thu¢c nhoém B. subtilis. Day la nhiing cong cu hiiu ich d€ danh gia
moi quan hé di truyén ciing nhu gép phan dinh danh cac chting Bacillus spp.

T khoa: Bacillus subitilis, da dang di truyén, rep-PCR, protein ngoén tay kém, cdy phan loai
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1. AT VAN DE

Cac nghién ctiu phat sinh loai Bacillus spp. dua
trén trinh ty 16S rRNA dé xudt ndm nhom c6 lién
quan chat ché v6i nhau, gom c6 nhém Bacillus
cereus, B. megaterium, B. subtilis, B. circulans and
B. brevis. Ngoai ra, nhom B. subtilis c6 mot phan
nhom la B. pumilus (Berkeley et al., 2008).

Bacillus subtilis 13 loai vi khuin c6 lgi dugc
nghién ctiu nhiéu, ¢ mit khdp noi trong tu nhién
va dugc ting dung rdéng rdi trong linh vic cong
nghiép va nong nghiép (Rooney et al., 2009). Loai
nay dugc mo ta lan d4u tién bdi Christian Gottfried
Ehrenberg vao nam 1835, nguoi dét tén cho no la
Vibrio subtilhe (Harwood et al., 1989). Tuy nhién, chi
Bacillus dugc thiét 1ap bdi Ferdinand Cohn vao nim
1872, va B. subtilis duoc xac dinh la loai bdi Soule
vao ndm 1932 (Sella et al., 2104). Loai nay c6 3 phan
loai Bacillus subtilis subsp. subtilis, subsp. spizizenii
and subsp. inaquosorum (Rooney et al., 2009). Cung
v6i B. subtilis, cac loai c6 quan hé gin gii khac
(B. amyloliquefaciens, B. atrophaeus, B. axarquiensis,
B. licheniformis, B. malacitensis, B. mojavensis,
B. pumilus, B. sonorensis, B. tequilensis, B. vallismortis
va B. velezensis) cing dugc mo ta co su tuong dong
vé di truyén cao va/hodc tuong dong vé sinh hoa.
Nhiing loai nhu vay lan dau tién dugc goi la «phd
B. subtilis” (Gordon et al., 1973), vé sau dugc nhém
lai thanh “phtic hgp cac loai B. subtilis” (Rooney
et al, 2009), va bay gi¢ dugc phan nhom thanh
“nhém B. subtilis” (Jeyaram et al., 2011).

Bén canh viéc phan loai dua trén trinh tu gen
16S rRNA, cac ky thuat phan t ciing dugc st
dung d€ dinh danh nhanh cac loai. Phuong phap
rep-PCR duya trén trinh tu cac doan ldp lai la phuong
phap thuong xuyén d€ phan biét cac loai vi khuén
phan tich su phan b6 ctia cac trinh tu ldp lai trong

bd gen clia mot s6 loai prokaryote (Versalovic et al.,
1991). Trong phuong phap thu thép di liéu rep-PCR
(Versalovic etal., 1991; Martin et al., 1994; Versalovic
etal., 1994), viéc st dung mét moi don nhdm khuéch
dai cdc vung ldp lai trai dai trén b gen ctia vi khuén
sé tao nén san phdm PCR véi nhiéu kich thudc khac
nhau, dac trung cho cac chiing cung loai hoac duéi
loai. Nhiing vung ldp lai nay cé thé dugc dung dé
phén tich moéi quan hé di truyén gitia cac chung véi
nhau (Van Belkum et al., 1998; Kim et al., 2002). Gan
day phuong phéap rep-PCR v6i moi BOX-AIR da
gitp xac dinh nhiing marker DNA chuyén biét cho
loai B. anthracis (Cherif et al., 2002). Ngoai ra, Kim
va cong tac vién (2002) ciing da st dung rep-PCR
dya trén mo6i BOX-A1R dé thiét lap méi quan hé di
truyén gitia 17 chiing ctia nhém B. cereus.

Trong nghién ctiu nay, dic diém di truyén caa
49 ching thudc nhém B. subtilis dugc khao sat
bang cip moi dic hiéu cho viing gen Zinc finger va
phuong phap rep-PCR trén moi BOX-AIR.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Chung vi khuén: Tong cong 49 chung vi khuin
ctia nhom B. subtilis da dugc xac dinh bing PCR
vGi cdp moi Bsub5F va Bsub3R dic hiéu cho nhom
B. subtilis (Wattiau et al., 2001). Cac chtng nay dugc
phan l4p & bun ddy ao cuia cac viing Chau Thanh,
Chau Phu, My Hoa Hung thudc tinh An Giang va
ving O mén, Cén Son, Phu Thi thudc tinh Can
Tho trong khoang thoi gian tli thang 01/2019 dén
06/2019 (Bang 1). T4t ca cac chung vi khudn dugc
luu giti 6 ta -80°C, tai phong Cong nghé sinh hoc
Thuy san, Trung tam Co6ng nghé sinh hoc TP. H6
Chi Minh.

Bang 1. Danh sach cic chiing thu¢c nhém B. subtilis st dung trong nghién ctiu

STT Tén chung Vung phan lap
B460, B347, B168, B109, B403, B285, B474, B449, B437, o .
b-17 B499, B579, B306, B479, B284, B523, B373, B397 My Hoa Hung - An Giang
18 - 23 B642, B574, B599, B726, B560, B736 Chau Phii - An Giang
24-31 B117, B67, B210, B127, B120, B204, B46, B230, Chau Thanh - An Giang
B1068, B946, B1046, B919, B990, B1060, BI79, B899, ) )
32-44 B1035, B900, B934 B912, B28 Con Son - Can Tho
45 - 46 B881, B995 O moén - Can Tho
47 -49 B894, B1010, B1008 Pht Thii - Can Tho
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2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp phan tich méi quan hé di
truyén bdang phuong phdp gidi trinh ty véi cdp moi
ddc hiéu

B0 gen cuia 49 ching thudc nhom B. subtilis dugc
tach chiét bang kit ly trich DNA (Thermo scientific,
My) theo huéng dan cta nha san xuét. Chét lugng
va nong do cua DNA dugc kiém tra béing thiét bi
Nanodrop 2000 (Thermo scientific, My) va sau do
dugc pha loang dén nong d6 50 ng/pL.

Phan ting PCR dugc thuc hién véi cdp moi EBa.
seq (5-GCAATCTCTAATACATC-3) va R.Ba.
seq (3-GTATCCATCAGCTGTTC-5") dic hiéu
cho trinh tu gen Zinc finger v6i san phdm khuéch
dai 822 bp. Thanh phdn phan tng bao gom 1X
DreamTaq Mastermix (Thermo scientific, My),
50 ng DNA, 0.2 uM cdp mo6i va nudc vo trung véi
tong thé tich 20 uL. Phan ting PCR dugc thuc hién
trén may Mastercycler (Eppendorf, Ptic) v6i chu
trinh nhiét nhu sau: 1 chu ky 95°C 5 phat; 35 chu
ky 95°C 30 giay, 41°C 30 giay, 72°C 30 giay, va 1 chu
ky 72°C 10 phut, sau do giti 6 10°C (Lé Luu Phuong
Hanh va ctv., 2015).

San phdm PCR cua 49 chiing nay dugc dién di
trén gel agarose 1% (Sigma, My) va dugc tinh sach
bang Cycle Pure Kit (Omega, My). San phdm tinh
sach dugc giai trinh tu theo phuong phap Sanger.
Két qua giai trinh ty cta 49 ching trén dugc phan
tich trén phdn mém Snapgene 2.3.2 va so sanh véi
di liéu trén ngén hang gen NCBI d€ dinh danh
cac chung dang khao sat. Sau do6 cay phat sinh loai
dugc x4y dung dua trén trinh ty cta 49 ching va
cac chung tham khao theo phuong phap Neighbor
joining sti dung phép toan Maximum Composite
Likelihood, Gamma Distributed 4.00 v6i d6 ldp lai
1.000 14n bing phan mém MEGA X.

2.2.2. Phuong phép phdn tich méi quan hé di truyén
bdng phuong phdp rep-PCR

Phan tung rep-PCR trén 49 chting Bacillus
spp. dugc tién hanh véi méi BOX-AIR
(5°-CTACGGCAAGGCGACGCTGACG-3’)
(Versalovic et al, 1994) véi cac thanh phén:
1X DreamTaq Mastermix (Thermo scientific, My),
30 ng DNA, 10 uM mdi va nudc vo trung véi tong
thé tich 20 pL. Phin ting PCR dugc thuc hién trén
may Mastercycler (Eppendorf, Ptic) véi chu trinh
nhiét nhu sau: 1 chu ky 94°C 5 phut; 40 chu ky 94°C
1 phat, 51°C 1 phut, 72°C 2 phut), va 1 chu ky 72°C
7 phut, sau d6 git & 10°C.
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San phdm PCR dugc dién di trén gel agarose 1,5%
trong thoi gian 60 phat & 80V, nhudm véi GelRed
3X (GeneOn, Diic) va dugc chup bing may UVP
Gel Doc It Imager (Analytikjena, Dtic). Cac di liéu
Rep-PRC dugc luu giti 6 dang file TIF va so sanh va
phén tich bang phan mém GelCompar II version 6.6
dé phan nhom cdc chung trén.

2.3. Thoi gian va dia diém nghién ctu

Cdcnoi dung nghién ctiu dugc thuc hién ti thang
01/2019 dén thang 12/2020 tai phong thi nghiém,
Phong Cong nghé sinh hoc Thuy san, Trung tam
Cong nghé sinh hoc TP. H6 Chi Minh.

III. KET QUA VA THAO LUAN

3.1. Phéan tich mdi quan hé di truyén bang phuong
phép giai trinh tu véi cip méi dic hiéu

DPoan gen khuéch dai viing trinh tu Zinc finger ctia
49 chang thudc nhom Bacillus subtilis dugc st dung
dé dung cay phat sinh loai c6 d¢ dai 649 nucleotide.
Trinh tu ctia 20 chung tham khao tii ngadn hang gen
dugc xac dinh sau khi blast trinh ty ctia 49 chlng
nay trén NCBI (Hinh 1).

Két qua phén tich cay phan loai cta cac chiing
trén cho thdy, cic chung nay phan thanh hai nhém
16n ki hiéu nhém I va nhém II véi do tuong dong
tt 99 - 100%. Nhom I chia thanh 4 nhém nho trong
do 1.1 gom 21 chiing tuong dong véi ca 2 loai, ca
cum tli nay sé thanh: véi ca 2 loai B. velezensis va B.
amyloliquefaciens. Cac chung trong nhom 1.1 chi sai
khéac nhau & t6i da 4 nucleotide. Nh6m 1.2 va 1.4 gbm
4 chling c¢6 moi quan hé gin véi loai B. velezensis,
va nhém 1.3 gdm 10 chung c6 mdi lién hé chat ché
v6i loai B. siasimesis. Cac ching trong nhom 1.3 nay
sai khdc nhau t6i da 11 nucleotide. Chung B1008
khong thuoc nhém nao trong 4 nhém trén nhung
tuong dong cao nhét véi ching B. velezensis WLYS23
(91,7%, thong thuodng sai khac hon 3% thi c6 thé
dugc xem la khdac loai). Nhom II dugc chia thanh 2
nhém nho trong d6 nhém II.1 chi gom 1 chiing c6
moi quan hé gan véi loai B. tequilensis, va nhom I1.2
gom 12 chiing c6 m6i quan hé gan vdi loai B. subitlis.
Céc chiing thudc nhém I1.2 cho thay sy khac nhau
1én t6i 20 nucleotide. Két qua su sai khéc gitia céc
nucleotide trong cdc nhém 1.1, 1.3, I1.2 dugc phan
tich bang align trinh tu ctia 649 nucleotide ctia cac
chiing bing phin mém MEGA X (di liéu khong
trinh bay & day).

Cay phan loai di truyén cho thdy trinh tu viung
gen Zinc finger c6 thé dugc dung dé€ phan biét 02 loai
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B. velezensis, B. amyloliquefaciens va B. siasimesis v6i
loai Bacillus subtilis va B. tequilensis. Ngoai ra, trinh
ty viing gen Zinc finger ¢ thé€ dugc dung d€ phan
biét cdc nhém don B. siasimesis, Bacillus subtilis,
B. tequilensis. Trong khi phuong phdp dinh danh
bang hinh thai va gidi trinh tu doan 16S rRNA
khong thé phan biét dugc chung Bacillus subtilis
va B. tequilensis (Gatson et al, 2006). Tuy nhién,
phuong phap giai trinh ty ving gen Zinc finger ciing
chua thé phén biét dugc hai ching B. velezensis va
B. amyloliquefaciens. Két qua nay cling tuong tu véi
Wang va cong tac vién (2008), dua trén phuong phap
lai DNA-DNA khing dinh B. velezensis 1a tuong
doéng khac loai v6i B. amyloliquefaciens.

3.2. Phan tich da dang di truyén ciia nhom Bacillus
subtilis

& B. velezensis SRCM102755-CP028204 1
-Ie amylobiquetaciens KG41-CP044444 1
B819-934
B19.500
B18-403
B19-674
B19-978
B12-460
F B16-285
B. velezansss S141 DMAAPOTBA02 1
B12.120
B19-664
B. velezensis S4-CPO50424.1 NL1
B velezensis CACC 316.CPO4B002 1 * \ .
B velezensis P34.CPO40378.1 B.amylolignefaciens
= B19-g81 ‘B. velezensis
5} [B18.945
B19-474
B19-995
B10-560
B18-204
B19-899
B19-900
| B1.10as
B18-284
|| B1R-012
B819.230
B velezensis B20B-CPOS3THS
B. amylobquetachens WF02-CP053376.1
B19.726 v
8191048 NL1 .
B. velezensis
NI3
B, sramensis
NI4
7| B velezensis NKG-1-CP024203.1 B, velazensis
B velezensis AGVL-005-GPO24822 1
B19-1008 -
"i_— B19-523 | NIL1
B. tequilensis EA-CB0015-CPO4BES2 1 B. tequilensis
Nhom 11 = B167
B. subliks BJ3-2-CPO25041.1
B819.373
B subtilis MENC2-CPO31TE3 1
= || B19-890
B19.459
i B subtiks QBG1-CPO28461 2
B19-347 .
B19.397 N1L2 .
ainsig B, subrilis

£4 1B, sublilis SRCM101383-CP031693 1

ame

Hinh 1. Cay phat sinh loai ctia nhém Bacillus subtilis
Ghi chii: Cdy phan loai dugc xdy dung dua trén két
quad gidi trinh ty vung Zinc finger st dung phiuong phdp
neighbor-joining, khodng cdch di truyén tinh todn sii
dung mé hinh Maximum Composite Likelihood. Cdc s6
tai cdc niit chi ra % sy xudt hién 6 cdy 1000 bootstrapped.

Su khac biét di truyén cta 49 chung trong nhém
B. subtilis dugc xéc dinh bing phuong phép rep-PCR,
dua trén trinh tuy lap lai cia m6i BOX-A1R cho thiy
49 chung dugc chia thanh 2 nhém chinh (ki hiéu
A,B).Nhom A gém2nhém phu (A.1vaA2),vanhém
Al chia thanh 2 nhém nhé (Al1.1 va A1.2). Nhém
Al.1 (gobm 22 ching, chiém 44,9%) c6 két qua giai
trinh ty tuong dong véi 2 loai B. amyloliquefaciens
va B. velezensis. Nhém A.1.2 (gébm 12 chung, chiém
24,5%) c6 két qua giai trinh tu tuong doéng voi
B. siammensis. Nhém A.2 (gom 12 ching, chiém
24,5%) c6 két qua giai trinh tu tuong dong voi
B. subtilis. Nhém B (gom 4 ching) cé két qua giai
trinh tu thudc 4 loai khéc nhau va chung B1008 ndm
tach biét v6i cac chung khac c6 két qué giai trinh
ty khong thudc nhém B. subtilis (Hinh 2). Hau hét
cdc chung phan lap & An Giang tap trung déu & cac
nhom (A va B). Tuy nhién, cac chiing phan l4p 6 Can
Tho hau hét tap trung & nhom Al va nhéom B, va
nhém A2 chi cé duy nhét 1 chting B919 va nhom nay
cht yéu gém cac chung tuong dong véi B. subtilis.
Két qua nay cho thdy, cac ching phén lap & An Giang
da dang hon so v6i cac chung & Can Tho.

Bvelezensiz/
B amyioliguafaciens

seni ) 8. velezensiz
sem B amvloliquetaciens

B sigmenyis

B subrifis

(BB suboilis

sguw B ovelesensis
sgmt B oswebilis
En B teguilonsis

Hinh 2. Phan nhém duya trén di liéu thong tin
rep-PCR v6i méi BOX-1AR ctia 49 chung thu¢c
nhoém B. subtilis st dung trong nghién ctiu
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Tuong tu nhu cay phéan loai trén trinh tu Zinc
finger, két qud phan tich cidy phan nhom bang
rep-PCR cho thdy ring loai B. amyloliquefaciens,
B. velezensis va B. siamensis ¢c6 mdi quan hé di
truyén gan véi nhau hon, so v6i loai B. subtilis va
B. tequilensis ndm tach biét v6i cdc loai khdc. Mat
khéc, cting cho thdy su bién d6i va phan nhanh khd
nhiéu & trong cling mot loai. Diéu nay cho thay
phuong phép rep-PCR ¢6 thé phan tich sy da dang
trong cung mot loai t6t hon phuong phap gidi trinh
tu mot gen don va gép phan danh gid sy khac biét
di truyén cua vi khudn & nhiéu phuong dién khac
nhau (vung dia ly, quy trinh nuo6i thay san st dung
probiotics tai trai ...).

IV. KET LUAN VA DE NGHI

Trén co s& phan tich trinh ty ctia 49 ching thudc
nhom B. subtilis v6i cap moi dac hiéu cho trinh tu gen
Zinc finger da xac dinh 48/49 ching thudc cac loai
B. velezensis va B. amyloliquefaciens, B. siamensis,
B. subtilis, B. tequilensis va mét chting chua xdc dinh
loai do khac biét nhiéu véi cac chiing tham khao st
dung trong nghién ctiu nay. Phuong phap rep-PCR
v6i moi BOX-1AR ¢d sy tuong dong trong su phin
nhoém B. subtilis so véi trinh tu gen Zinc finger va
ciing cho thdy su da dang di truyén r6 hon gitia cac
chtng trong cuing nhom B. subtilis.

Viéc ting dung ki thuat rep-PCR c6 thé gitp sang
loc cdc chuing truéc khi dinh danh bang phuong phép
giai trinh tu, tit d6 gop phén tiét kiém chi phi. Tuy
nhién, trinh ty doan Zinc finger van chua phén biét
dugc hai loai B. velezensis va B. amyloliquefaciens.
Do do, viéc giai trinh ty thém mot s6 gen khac
(gyrA, rpoB, purH, polC, groEL) la can thiét dé gép
phén dinh danh chinh xéc hon.

LOI CAM ON

Céc két qua nghién ctiu trong bai bao nay déu
thudc nhiém vu khoa hoc cong nghé “Phan lap cac
chiing vi khudn c6 hoat tinh d6i khang véi vi khuédn
gdy bénh gan thdn mu va xudt huyét trén ca tra &
dong bang song Cliu Long” do S6 Khoa hoc va Cong
nghé TP. HCM cép kinh phi.
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Genetic diversity analysis of Bacillus subtilis group
by sequencing of Zinc finger protein and rep-PCR method

Bui Thi Thanh Tinh, Le Luu Phuong Hanh,
Nguyen Hoang Chi Mai, Tran Ngoc Phuong Linh,
Le Van Hau, Nguyen Dang Quan, Ngo Huynh Phuong Thao
Abstract

Genetic diversity of 49 strains of Bacillus subtilis group isolated from An Giang and Can Tho were analyzed using
Zinc finger gene sequencing and Repetitive element sequence-based PCR (rep-PCR) method. Phylogenetic tree
analysis based on Zinc finger sequences of 49 isolates showed that these strains are similar to B. velezensis and
B. amyloliquefaciens, B. siamensis, B. subtilis, B. tequilensis. Particularly B1008 completely separated from other
isolates and had the similarity of 91.7% with strain B. velezensis WLYS23. Cluster analysis based on rep-PCR profiles
generated by BOXAIR showed that these 49 isolates from An Giang and Can Tho were analyzed using Zinc finger
gene sequencing and were divided into two main groups (A and B). Group A was classified into two subgroups
(A1, A2), which were highly similar to B. velezensis and B. amyloliquefaciens, B. siamensis, B. subtilis based on Zinc
finger sequences. Group B (including 4 strains) had Zinc finger sequences similar to different Bacillus species and
strain B1008 was separated from other isolates. From these results, the Zinc finger sequencing method and rep-PCR
were consistent on grouping the isolates belonging to B. subtilis group. They are useful tools to investigate genetic
relationships and species determination of Bacillus spp. isolates.

Keywords: Bacillus subitilis, genetic diversity, rep-PCR, Zinc finger sequences, phylogentic tree
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NHAN DIEN CHI THI PHAN TU LIEN KET VOI GEN KHANG BENH KHAM LA
TRONG CAC GIONG KHOAI MI O MIEN NAM VIET NAM

Nguyén Thi Kim Thoa!, Huynh Nguyén Minh Nghia!,
Nguyén Thi Thanh Thao!, Duong Hoa X6', Nguyén Xuan Ding'

TOM TAT

Bénh kham la khoai mi (CMD) hién dang gy hai nghiém trong trén cic giéng khoai mi & Viét Nam. Gen khang
bénh da dugc nghién citu va ting dung cho viéc phét trién giong khoai mi khang bénh trén thé gidi, tuy nhién hién
van chua dugc dp dung ¢ Viét Nam. Nghién ctiu nay xdc dinh sy hién dién cta cdc chi thi lién két v6i gen khang
CMD (SSRY28, SSRY106, NS158, NS169, NS198 va RME-1) trong céc giong khoai mi 6 mién Nam Viét Nam bing
ky thuat PCR. Phan ting PCR dugc thiét 1ap véi tling chi thi trudc khi ap dung cho viéc nhan dién. Két qua cho thdy
da thiét lap dugc phan ting PCR cho viéc nhan dién céc chi thi. Trong 72 mau giéng khoai mi dugc kiém tra, c6
21 méiu mang 6 chi thi, 32 miu mang 5 chi thi, 19 mau mang 4 chi thi, vd 1 mau mang 3 chi thi. Cdc mau khoai mi
dugc kiém tra khac biét so v6i mau déi ching (khang bénh) & 3 chi thi (NS158, NS169 va RME-1) cho théy 3 chi
thi nay c6 thé ¢6 vai trd quan trong d6i véi kha nang khang bénh kham 14 ctia cdc miu giéng khoai mi & Viét Nam.

Tii khoa: Khoai mi, bénh kham 14, chi thi phan tt, gen khang bénh kham 14
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