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DA DANG ADN GENOME CAC CHUNG Vi KHUAN
(PSEUDOMONAS SOLANACEARUNM) GAY BENH HEO XANH
CAY LAC BANG KT THUAT RADP

DINH TH] PHONG, BO TIEN PHAT, NGUYEN THI YEN

1. MO DAU

Bénh héo xanh vi khuén (con g01 1a bénh héo rii} 1a mét trong nhirng loai bénh giy tn thét
khé 16n cho san xudt lac & trén thé giéi va Viét Nam. Nguyen nhan giy bénh 13 do vi khuén
Pseudomonas solanacearum. Cay lac bj bénh ¢6 biéu hién: cac 1a ngon bi héo ril trude va ca
mau xanh tai, tlep dén 1a cac 1a va canh phia dudi cling héo r, céy lac chét rét nhanh, chép ré ¢6
mau ndu den va théi, khi cit ngang thén ¢y bj bénh co the thdy b6 mach dén mau nau den, bép
manh vet cat & bo mach cé thé thay dich nhon vi khudn tiét ra c6 mau trang sita [8]. Ngudn bénh
chu yéu ton dong & dit va hat gibng. T4c hai ciia bénh héo xanh vi khuén tuy thudc vao dit
trong. Qua thurc té san xuit & nude ta cho thiy nhitng vung dat thap 6 d9 cao dudi 600 m so voi
muc nudc bién d& xuét hién bénh héo xanh, trong khi & nhiing ving dit cao trén 1500 m thu'omg
it xut hién. Mirc do thiét hai vé ning suat khi ciy lac bi bénh i twong d6i 16n, ching han &
Trung Quoc la tir 1% - 100%, Indonesia tir 5% - 65%, Thai Lan trén 50% va & Viét Nam la tir
5% - 80% [6].

Vi khuin giy bénh c6 pham vi ky chu rdng, ngoai lac con gy bénh cho ca chua, ca tim,
khoai tay, thubc 14, vimg.. . Vi vy, viéc phong trir bénh va chon tao glong khang benh gip rt
nhiéu khé khin, Nghién ctru vé vi khudn giy bénh héo xanh da dugc tién hanh tai nhiéu co quan
nhu: Vién Khoa hoc Ki thuit Nong nghle;p Viét Nam, Vu;n Bao vé Thuc vt va Truorng Pai hoc
Nong nghlep I Ha Ngi. Tuy nhién cac nghién cliru mé&i chi ding lai & mic d6 danh gia da dang
hinh thai vi khuan trén moi trucmg phan 14p. Hién nay phwong phap sinh hoc phén tir trong danh
gia da dang di truyen rit ¢ gia trj & hau hét cac loi sinh vat [1 - 5, 7]. Trong d6 ki thuat RAPD
to ra hle;u qua cao va ki thudt twong d6i don gian {10]. Dé danh gi0 sy da dang di truyén clia cac
chiing vi khudn giy bénh héo xanh trén cdy lac, B6 mén Di truyen va Mién dich thuc vat, Vién
Khoa hoc Nong nghiép Viét Nam di tlen hanh xdc dinh va phin l4p cac nodi cta vi khuin
P solanacearum Smith thu thap tir mjt s6 dia phuong & phia Béc. Bai bao tap trung vao nghién

tru “phdn tich su da dang genome cua cdc chung khudn Pseudomonas solanacearum gdy bénh
heo xanh cay lac bdng kT thudt RADP 1am co s& khoa hoe cho viée xac dinh nhin dang dgc tinh
clia cac ndi gdy bénh & mét sé dia phuong khic nhau dé tim ra céc giai phap phong trir thich

hop.
2. VAT LIEU VA PHUONG PHAP
2.1. Vit lidu

Chiing kh udn: Bao gdém 6 chung vi khudn Pseudomonas solanacearum gy bénh héo xanh
trém cdy lac do Bé mén Di tmyen va Mién dich thyre vat, Vién Khoa hoc Néng nghiép Viét Nam
(KHNNVN}) thu thip tai mét s6 dia phuong ndm 2005 nhu bang 1.
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Bang 1. Dia diém thu thap céc ching vi khudn gﬁybénhﬁéoxmh lac

STT Tén chiing Noi thu thip
] Chung P1 Nong truong Tharh Hgf ﬁ@%x, Héa Binh
2 Chiing P2 Huyén Ché Lmh, Hél Dmmg
3 Ching P3 Huyén Chuong My, Ha Ty
4 Chiing P4 Huyén Luong Son, Hda Binh
5 Ching P5 Huyén Phong Vian, Ba Vi, Hi Tay
6 Chimg P6 Huyén Phat Lai, Ba Vi, Ha Tay

Phuong phap phén 13p va nudi chy vi khudn P. solanacearum du‘a theo Kelman va cdng sur,
1995. Phan ]ap vi khuin trém mui truomg TZCA va nubi cy vi khudén trdn mdi tredmg SPA (Cac

cdng viée nay do B4 mon Mién dich thyc vat, Vién KHNNVN thyc hién).

Cde méi sir dung trong phan irng RADP: Tt'll’lh ty c4c nucleotide clia 20 mdi ngéu nhién
sir dung cho phan tich genome cita 6 ching vi khuén P. solanacearum gy bénh héo xanh ciy

lac nhu trong bang 2.

Bdng 2. Trinh ty céc nucleotide ciia 20 mdi RAPD sir dung trong nghién ctru

STT | Tén mbi Trinh tw mdi STT | Tén mdi Trinh ty mbi
1 RA31 | 5’AACCGACGGG3’ 11 OPE20 | 5’AACGGTGACC3’
2 RA32 | 5°GGGGGTCGTT?’ 12 | UBC302 | 5"CGGCCCACGT3’
3 RA36 | 5TACCACCCCG3’ 13 OPO11 | 5’AACGCGTCGGY’
4 RA40 | S’GGCGGACTGT3® | 14 OPL3 5 CCAGCAGCTT3’
5 RA45 | 5TACCACCCCG3® 15 OPG13 | 5°CTCTCCGCCA3’
6 RA46 | $’CCAGACCCTG3’ 16 OPA04 .| 5’AATCGGGCTG3’
7 RA50 | 5’GCTGTGCCAG3’ 17 OPF10 | 5’GGAAGCTTGG3
8 | RA142 | S’CAATCGCCGTY 18 | UBC348 | 5’CACGGCTGCG3’
9 | RAI43 | 5TCGGCGATAG3’ 19 OPA17 | 5’GACCGCTTGTY
10 | RAI59 | $>GTCCACACGGY 20 OPDI1 | 5’AGCGCCATTG3’

Hod chét va thiét bj mdy méc: Tag ADN polymeraza (Perkin-Elmer); may do quang phé
Diod Array Spectrophotometer (My), may i tdm Avanti™30, may PCR-Thermal Cycler PTC

100 v cac hod chét sinh hoc phén tir ciia hing Sigma (M§).

2.2. Phwrong phap
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Tdch chiét ADN téng sé tir dich khudn: Tach chiét ADN dya theo phuong phép ciia
Murray va Thompson, 1980.

Phan tmg PCR — RAPD: Mét phan img PCR c6 thé tich 25 pl: Bao gém dung dich dém
PCR 1X, 2,5 mM MgCl,, 100 p! dNTPs, 200 nM doan moi, 0,125 don vi Taq polymeraza va
10 ng ADN khuén. Phan ing PCR-RAPD thyc hién trong may PCR - Thermal Cycler PTC 100
theo chu trinh nhiét: Budc 1: 94°C trong 3 phut; Budc 2: 92°C trong 1 pht; Bude 3: 35°C trong
1 phut; Budc 4: 72°C trong 1 phit, tir budc 2 dén bude 4 13p lai 45 chu ki; Buée 5: 72°C trong
10 phut; Budce 6: giir & 4°C. Dlen di san phim PCR trén gel agaroza 1,8%, nhudém Ethidium
bromide va chup anh trén may soi gel.

Phdn tich 56 lidu: Dua trén sy xuét h1¢n “hay khong xuét hién cia cac phén doan ADN khi
dién di san pham RAPD véi cac doan moi ngau nhién cia 6 chang vi khuan lam co st cho viée
phén tich so lidu. Tneu chuin ho4 san phim RAPD theo qu uoc: so 1- xuat hién phan doan
ADN,; s6 0 - khong xuit hién phin doan ADN. X4c dinh h¢ so di truyen glong nhau, gla tr PIC,
gia tri tuong quan kiéu hinh (r)... dé 13p ra bidu dd so sdnh hé s6 twong dong di truyén gu.ra 6
chiing vi khuan ¢ mirc d§ phan tr nhu trong cong trinh ciia Pinh Thj Phong va CS, 2004. S6 ligu
duoc xir li bang chuong trinh NTSYSpe version 2.0 (Applied Biostatistics Inc., USA., 1998).

3. KET QUA VA THAO LUAN
3.1. Phén tich da hinh ADN béing ki thuit RAPD

ADN genome cua 6 chung vi khuén da dugc phan tich voi 20 médi ngau nhién. Danh gia
tinh da hinh thong qua gla tri PIC (gia trl PIC cang lém thi tinh da hinh cla cap mdi d6 cang
cao), khoang céch di truyén thong qua hé sb tuong dong va biéu dd hinh céy.

San phidm PCR-RAPD khi phén tich v&i 20 mdi ngau nhién dugc dién di trén gel agaroza
1,8% dé phan tich tinh da hinh ADN ciia 6 chung vi khuan nghién ctru. $6 phin doan ADN nhan
ban duoc dao déng tir 1 - 13 phan doan, tdng sé phan doan ADN nhén ban dugc 12 616 (bang 3).

Bang 3. Tong s6 phan doan ADN xuat hi¢n cua 6 chung vi khuén khi
phén tich v&i 20 mdi nglu nhién

STT Mbi Pl | P2 | P3 | P4 | PS5 | P6 |Téngphian doan ADN
1 RA31 6 | 7|6 |3 |6/ 7 35
2 RA32 1|1 1121213 70
3 RA36 6 | 5|65 |56 33
4 RA40 8 | 8| 8| 8 |8 |9 49
5 RA45 515|516 (5135 31
6 RA46 3 131313 |3] 3 18
7 RAS0 8 | 8| 8|9 |8 | 8 49
8 RA142 | 6 | 6 | 7| 7 | 7| 7 40
9 RA143 6 | 6| 6| 6|6/ 6 36
10 | RAIS9 | 7 | 7| 7| 8 |74 40
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1 OPE20 | 6 | 6 | 6 | 5 | 6 | 4 33
12 [upc32 | 5 s |4 s |44 27
13 | opOll | 3 | 3134V 2|3} 3 17
14 OPL3 s i 454|515 28
15 | oPGI3 | 3 | 3 |3 |2 |3]3 17
16 | OPAO4 | 6 [ 7 | 6 | 3 |6 [ 4 32
17 | opF1I0 | 1 1 | 1|1 |1] v 6
18 | UBC384 | 3 | 3 13| 3 |3 ]| 3 18
19  OPAL7 | 1 | 1|1 {1 |1] 2 7
20 | OPDI1 | 5 [ 5 | S| 5|55 30
Téng | 104 ! 104 | 104 | 98 | 104 | 102 616 B

Bang 3 cho thay, trong s6 20 mdi phén tich, s6 phin doan ADN nhén ban duoc cua 6
ching vi khuan voi moi RA32 la nhiéu nhét (70 phan doan) va 6t nhit 1& mdi OPF10 (6 phén
doan). Bén ching vi khuan (P1; P2; P3; P5) ¢6 s6 phén doan ADN dugc nhén ban bing nhau
(104 phan doan). Trong sdu chung vi khudn phan tich thi cé ching P4 13 ¢6 sb phan doan ADN
nhén ban dugc thap nhat (98 phin doan).

Thng sb phan doan ADN ctia 6 chiing vi khuin khi phan tich 20 mdi ngiu nhién la 126
phan doan. Trong d6 c6 47 phén doan la da hinh (chlem 37,30%) va khong da hinh 13 79 phén
doan (62,69%). Mdi RA31 cho tinh da hinh cao nhdt (77 77%) va nim mdi RA46; RA143;
OPF10; UBC384 va OPD11 khéng cho tinh da hinh (0%) d6i voi ca 6 ching vi khuin (bang 4).
Két qua nay ciing pht hgp khi phén tich ham lqung thong tin da hinh (gia tri PIC) Cu thé: gia trj
PIC cia mOi RA46; RA143; OPF10; UBC384 va OPD111a 0 (khong da hinh) va gid tri PIC cua
mdi RA31 16n nhit 1a 0,48 (da hinh cao nhat).

Tinh da hinh thé hién & su xuét hién hay khong xuat hién cua cdc phin doan ADN khi so
sanh giita cdc chiing v&i nhau trong cing 1 moi. Chang han tai vi tri khoang 300 bp, 800 bp va
600 bp, ching P4 xuit hién phan doan ADN méi khi phan tich véi moi RA31, RA40 va RA42
(tuong Gng) (hinh 1).

M Pl P2 P3 P4 P5 P6 P1L P2 P3 P4 P5 P6 Pt P2 P3 P4 P5 P

1000 bp

200 p — R

RA31 RA40 RA42

Hinh 1. Két qua dién di san pham RAPD cia 6 ching vi khudn véi cac mbi RA31; RA40; RA42.
(M. Thang ADN chudn 100 bp; P1, P2...P6 cc ching khuén nghién ciru ) :
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Bang 4. Tinh da hinh ciia 6 ching vi khuan khi phan tich v6i 20 mdi ngiu nhién

. Sophandoan | Séphan | Séphandoan | % phin | Gig i

STT Mai ADN dugce doan da khéng da doanda |- )
nhan ban hinh hinh hinh (%) | PIC

1 RA31 9 7 2 77,77 0,48
2 RA32 13 4 9 30,76 0,21
3 RA36 8 4 4 50,00 0,39
4 RA40 11 5 6 45,45 0,32
5 RA45 6 1 5 16,66 0,16
6 RA46 3 0 3 0,00 0,00
7 RA50 9 1 8 11,11 0,11
8 RA142 9 4 5 44,44 0,33
9 RA143 6 0 6 0,00 0,00
10 | RA159 10 7 3 70,00 0,41
11 OPE20 7 3 4 42,85 0,32
12 | UPC302 6 2 4 33,33 0,30
13 | OPOII 3 1 2 33,33 0,10
14 | OPL3 5 1 4 0,20 0,11
15 | OPGI13 3 1 2 33,33 0,10
16 | OPAO4 7 5 2 71,43 0.47
17 OPF10 1 0 1 0,00 0.00
18 | UBC384 3 0 3 0,00 0.00
19 | OPAl7 2 1 1 50,00 0.44
20 | OPDII 5 0 5 0,00 0.00

Téng . 126 47 79 37,30

3.2. M6i quan hé di truyén giira sdu chiing vi khudn dwa trén phin tich RAPD

Trude khi thiét 1ap biéu db hinh cdy, ching t6i da tién hanh xac dinh gié trj twong quan kiéu
hinh theo ba phucmg phap tinh hé s di truyén giéng nhau (phuong phap ciia Jaccard, Nei & Li
va Sokal) véi bbn kiéu phan nhém (WPGMA, UPGMA, lién két hoan toan va lién két don 1¢)
(bang 5). Biéu db hinh ciy dugc thiét 1ap dua trén gia tri tuong quan cao nhét véi cac gia tri khi
r > 0,9: twong quan rat chit, r = 0,8 - 0,9: twong quan chit, r = 0,7 - 0,8: trong quan tirong ddi
chét, r < 0,7: tuong quan khéng chit.
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Bdng 5. Gia trj trong quan kiéu hinh (r)

UPGMA: | WPGMA Lién két hoan toan | Lién két dom 18
SM 0,98879 0,98842 0,98849 0,98852
Dice 0,98809 0,58768 0,98778 0,98782
Jaccar 0,99013 0,98980 0,98978 0,98979

Bang 6 cho théy, véi ba cach tinh h sb di truyen glong nhau va bbn kneu phan nhém déu
phan dnh mdi twong quan kiéu hinh ciia 6 ching vi khuén héo xanh lac 1a rét chat (hé sb r dat tir
0 98768 t¢i 0 99013) Trong d6 gié trj twong quan kiéu hinh (r) 16n nhit 14 0,99013 khi tmh theo
he s di truyen cla Jaccard va kiéu phén nhom UPGMA. Vi viy, so d3 hinh ciy duge thiét lap
theo hé s6 di tryén giéng nhau Jaccard va kiéu phan nhém UPGMA.

Bang 6. Hé sb twong ddng gitta cac ching vi khuén nghién ciru

P1 P2 P3 P4 PS P6
P1 1,000
P2 0,935 1,000
P3 0,971 0,926 1,000
P4 0,712 0,720 0,720 1,000
P5 0,953 0,926 0,981 0,735 1,000
P6 0,798 0,823 0,823 0,675 0,839 1,000

H¢ s tuong dong clia cic chiing vi khuén kha cao tir 0,675 - 0,981, hé s twong ddng thap
nhét khi so sanh giita P4 va P6 (0,675) va dat cao nhat giita P3 va P5 (0, 981) (bang 6) Mic d¢
sai khac gifra cac chung khuan khi phén tich vai 20 mdi ngiu nhién trén so d4 hinh cay (hinh 2)
chia thanh 2 nhanh cav chinh:

Pl
._|’3
5

p2

3.

T T T T 1T 1 7 T T T T Y T T T T T — 1
6Tl 0rs 085 09 098

Hé sé twong ddng

Hinh 2. Biéu'db hintrcay cda-6 chung vi khuéin theo hg¢ s6 di truyén giéng nhau ctia
Jaccard va kiéy phian nhém UPGMA
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- Nhénh 1 chi ¢é mét ching P4 va c6 sy sai khac so v&i 5 ching vi khuén con lai 1a
29% (1-0,71).

- Nhanh con lai chira 5 chung P1; P2; P3; PS; P6, glua cac chung o sy sai khéc di
truyén 12 18% (1 - 0,82). Trong d6 co hai chung P3 va P5 c6 sai khic vé hé s& di truyén rét thip
0,02% (1 - 0,98). Tuy nhién dé c6 thé két luan hai chiing nay cé giéng nhau hoan toan hay khéng
thi nén sir dung s6 Irong mdi 16n hon d& phén tich.

~ Xét mbi quan hé dja |i giira cic chung ching t6i thdy: Céc ching phén lap trong cling mdt
viing dia li ciing c6 su sai khac & rang. Chéng han nhu ba ching P3, P5 va P6 cing thu tai Ha
Tay nhung chiing P6 lai khac biét vdi hai chiing con lai. Tucmg tr nhur vay, chung P1 va P4 cing
dugc phén lap tai Hoa Binh nhung lat c6 sur khdc biét 1én vé di truyen va nam tich bi¢t & hai
nhanh cta ciy phén loai. Pidu nay cho thay sy da dang cua vi khudn gy bénh héo xanh
Pseudomonas solanacearum khéng chi thé hign & nhidu ky chit ma con da dang v& noi ngay
trong cing mot vang sinh thai.

Nhu v@y, voi viée sir dung 20 mdi phan tich da chi ra duge sy sai khoe di truyén coa 6
chiing khuén phén 13p & cac dia phwong khéc nhau.

4. KET LUAN

Khi phan tich tinh da hinh cua 6 chung khudn v&i 20 mdi ngiu nhién thi ¢6 15/20 cho tinh
da hinh. Trong pham vi vung phan tich ¢6 126 phin doan ADN duoc nhin ban, s& lrgng phan
doan ADN dugc nhan béan ciia cic mdi dao déng tir 1 dén 13.

Hé sb sai khac di truyen giita 6 ching khudn nghién ciru 1 tir 0, 02% dén 29%. Ching P4
¢6 sy sai khac r rét voi cac chiing con lai, hai chiing P3 va PS c6 sy giéng nhau dén 98%. Sy da
dang ca cic chiing con thé hign ngay trén cing mét ving dia I,
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SUMMARY

DNA DIVERSITY OF BACTERIAL STRAINS (PSEUDOMONAS SOLANACEARUM)
CAUSED BACTERIAL WILT DISEASE IN PEANUT BY RAPD MARKERS

Bacterial wilt disease of peanut caused by pseudomonas solanacearum is among the major
diseases causing significant yield loss in peanut. Molecular marker analysis of bacterial strains
would be of use for peanut breeders, geneticists and taxonomists. Twenty RAPD primers were
screened for their ability to reveal polymorphism between sixty colected pesudomonas
solanacearum strais in the different local of bacterial wilt disease. Overall, 20 markers employed
in this study revealed polymorphism, with a total of 616 fragments observed in the 6 baterial
strains screened with values PIC from 0 to 0,48.

The dendrogram was divided into two the main group. The first group includes a strain P4
at a dissimilarity threshold of 28% in the dendrogram. The second group includes 5 strais,
among two strains P3 and P5 have lowest genetic coefficient 98%.
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