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Abstract: The internal transcribed spacer regions (ITS) of the ribosomal RNA gene from 20 isolates of tobacco black shank were
amplified with the polymerase chain reaction through the universal primers and sequence. The result showed that the total length of
ITS of those 20 isolates tested were all 803bp, and the nucleotide sequence identity among those sequences was above 99.3%, and 20
strains had 99.6%-100% homologies with Phytophthora parasitica (GU111675.1) published in GenBank. But the ITS of those 20
isolates tested had some mutation sites which mainly concentrated in the ITS2 area and 468 mutation of isolates, which mainly came
from Dechang and Xichang had certain regional. With the bio-software of MEGA6, Sequences from the above isolates were
compared with 15 sequences published in GenBank database and phylogenitic trees were constructed based on ITS sequence data.
The results showed that the isolates tested, GU111675.1, KF010303.1, AJ854295.1, KC768775.1 and L41383 were clustered into the
same clade and all were Phytophthora parasitica (or Phytophthora nicotianae). They were clustered in a distant clade for different
Phytophthora species and phylogenetically distinct each other. The results indicated that twenty isolates which isolated from different
regions of Liangshan prefecture were Phytophthora parasitica.
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Table 1 20 isolates tested and its source
1 LS1 11 XCGCl11
2 514B 12 XCGC12
3 DCFH 13 XCGC2
4 DCFH2 14 XCGC21
5 DCWSI 15 XCHN
6 DCWSI12 16 XCHN3
7 DCWS2 17 XCHN32
8 HL1 18 XC3
9 HL2 19 XC32
10 HL3 20 XC33
1.1.2 pMDI18-T
Taq DNA dNTPs DNA
Marker PCR
rDNA ITS1 5
TCCGTAGGTGAACCTGCGG 3’ ITS4 5’
TCCTCCGCTTATTGATATGC 3’
DH5Saox
1.1.3 CA [14]

200 g 1000 mL 1h

17¢
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1.2 DNA Bootstrap 1000
1.2.1 CA 2
5~7d 5
20 C Table 2 Sources and GenBank accession No. of Phytophthora
isolates used in this study
1.2.2 DNA
DNA CTAB 3] 0.1 g Phytophthora parasitica GUI111675.1
1.5mL Phytophthora nicotianae KF010303.1
o . Phytophthora nicotianae AJ854295.1
I mL CTAB 65 C 60 min Phytophthora parasitica KC768775.1
1 mL 25:24:1 Phytophthora nicotianae 141383
Phytophthora  sojae AY590276
10 000 r/min 10 min Phytophthora capsici AY 726623
Phytophthora megasperma DQ116960
Phytophthora cinnamomi EF055303
20 C 20 min 10 000 r/min Phytophthora citricola EF490382
Phytophthora cactorum EU877748
10 min 70% 2 Phytophthora hibernalis EU686391
o Phytophthora  drechsleri JQ653303
TE 20 C Phytophthora colocasiae JX134654
1.2.3 DNA-ITS PCR Phytophthora palmivora KF831194
White DNA ITS 7
ITS1/ITS4 ITS1 18S
rDNA  5.8S rDNA 5.8S 2.1 ITS PCR
ITS2 5.8SrDNA  28S rDNA 20 DNA
PCR 50 uL 10<PCR ITS1/1TS4 PCR
5uL Mg?* 25 mmol/L 3 uL dNTPs  900bp
2.5 mmol/L 1 L 20 pumol/L
1 uL  Taq DNA 25U/l 1uL 1
DNA 1 pL  ddH,0 37 puL 95 C 55 TS
3min 94 C 35s 55 C 30s 72 'C 1 min 20
30 72 °C 10 min PCR 1% ITS 892 bp XCHN32  XCHN3
891 bp 18S ITSI 5.8S
124 PCR ITS2 288 188
[14] PCR 288
PCR 2yl pMDIS-T
GenBank
DHSox PCR 803 bp TSI 58S  ITS2
DNAStar
ITS GenBank 15 228bp 160bp 415 bp 3
ITS ITSI  G+C 43.86%~44.74%
Mega6.05 ITS2  G+C 47.95%~48.43%
NJ neighbor-joining 588  G+C 4750%  5.8SrDNA
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HL3 XCGCll XCGCI12 XCGC2 XCGC21 XCHN XCHN3 XCHN32 XC3 XC32 XC33
1 ITS PCR
Fig. 1 Electrophoretic pattern of ITS region of 20 strains.
3 ITS G+C Phytophthora
Table 3 Length and GtC content.oflTS sequences from 20 parasitica GU111675.1 99 6%-100%
ested strains
ITS1 5.88 ITS2 1~3
/bp (G+C)/% /bp (G+C)/% /bp  (G+C)/%
LSI 228 44.30 160 47.50 415 4843 99.3% Phytophthora
524B 228 44.30 160 47.50 415 48.19 ..
DCFH 28 4474 160 47.50 415 4843 parasitica ITS
DCFH2 228 44.30 160 47.50 415 48.19
DCWSI 228  44.74 160 47.50 415 4795
DCWS12 228 43.86 160 47.50 415 47.95
DCWS2 228 44.30 160 47.50 415 48.43 23 ITS
HLI 228 4430 160 47.50 415 4843 :
HL2 228 44.30 160 47.50 415 48.67 Mega6 0 20 GenBank
HL3 228 4430 160 47.50 415 4843 '
XCGCl11 228 44.30 160 47.50 415 48.43 ITS
XCGCI2 228  44.30 160 47.50 415 48.43
XCGC2 228 4430 160 47.50 415 4843 NJ Neighbor-Joining
XCGC21 228 44.30 160 47.50 415 4819
XCHN 228 44.74 160 47.50 415 48.19 2 35 3
XCHN3 228 4430 160 47.50 415 4819
XCHN32 228 4430 160 47.50 415 48.19 Phytophthora hibernalis
XC3 208 4430 160 47.50 415 4843
XC32 228 4430 160 47.50 415 4843 Phytophthora drechsleri
XC33 208 4430 160 47.50 415 4819
Phytophthora sojae Phytophthora
cinnamomi 4
ITS1 13 Phytophthora capsici Phytophthora
124 146 214 4 colocasiae Phytophthora palmivora
ITS2 431 468 517 531 542 564 Phytophthora citricola
583 625 693 730 755 780 12 Phytophthora megasperma Phytophthora
4 4 infestans 6
ITS ITS2 20 GenBank
468 531 468 Phytophthora parasitica ~ Phytophthora nicotianae
GUI11675.1 KF010303.1 AJ854295.1
ITS GenBank KC768775.1 141383
100
Phytophthora parasitica 20 P. Cactorum
Phytophthora nicotianae 20 GenBank EU877748 Phytophthora parasitica
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4 ITS1  ITS2
Table 4 The variation sites in ITS1 and ITS2
ITS1 ITS2
13 A G DCFH 431 A G XCGCI1 XCGC2
124 A G DCWS1 468 C T 524B DCFH DCFH2 DCWS1 DCWSI12 XC33 XCGC2
XCGCI1 XCGC12 XCGC21 XCHN XCHN3 XCHN32
146 T C XCHN 517 A T XCHN
214 C T DCWSI12 531 T A DCWS2 HL2 HL3 LS1 XC3 XC32
542 A G DCFH
564 G A DCWS12
583 G T XCGC2 XCGCl11
625 T C XCGC2 XCGCl11
693 C T DCWSI1
730 A G XCGC12
755 A T XC33
780 T C HL2

GU111B75.1 (Pparasitica)
- XCGC12
— Dxws1z
HCGCZ1
DCFH2
- xcaz
5248
HCHNS
- Paletat L]
HEGEZ
HKCHMN32
— DOWsS1
— XCTHN
~ DCFH
HL1
KFO10303.1(Enicotianae)
DOWS2
HL3
Ls1
*C3
HLZ

xCaz
£1854205 .1
KCTE8775 1(Bparasitica)
L41283( P ricotianas)
KFE31184(2 palwivora)
EF480382(R citricala)
ANT2IBE23( P capsics)
JH134654(R colocasias )
DQ116860(R rmegasperna)
FJBO1BIS(R infestarns)
‘ EUBBB381(R hibernalis)
JQE53303(E drechsieri)
\_‘—,— AYES0ZTE(E sajas)

EF055303( 7 cinnamoni)

2 ITS 15

Fig. 2 Phylogenitic tree based on sequences of ITS between
two Phytophthora isolates and 15 morphospecies Phytophthora

spp.
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