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7 -33-97 o
1.2 ( parafilm) BEMIS RNA N 0-
mega PCR Mix Thermo Fisher pMD18-T Takara
Trizol Invitrogen o
1.3 7-33-97 7~10d
12d HOJ3 24 h o 24 h
24 h o
1.5emx1.5 c¢m ( parafilm)
o 15 18 22 24 26 28
32 34 C 50% ~80% 2 4 6 8 hpi( hour post inoculation)
parafilm (40 cm x30 cm) o

(1.5 emx1.5 cm)

50% ~80%
(04 6 8 16 24 hpi)

RNA o
100 N (
= / ; = / ) ? 3
3 . SPSS 19.0 o
1.4 RNA 2 mL Trizol
2.0 mL 1 mL 30 s 10 min.
250 pL 15 s 5 min. 4 °C 12 000 r * min "' 15 min,
RNase free 2 mL o 1/3 ( pH6.0) 4°C8000r-
min ~' 1 min 5 min. -80C2h o 4%C
14 000 r * min "' 10 min. 100 L DEPC o RNA
350 wL RB 250 pL 70% 7 uLB- o
700 L RNA mini column 4 °C 10 000 r * min " 30 so 100 wL. DEPC
-80 C S10
1.5 18S (046 8 16 24 hpi) RNA c¢DNA
cDNA 1 o SR7R-SR5 18S SR7R-SR5
(5 -3)  SR7TR-AGTTAAAAAGCTCGTAGTTG SR5-GTGCCCTTCCGTCAATT " Primer F
(10 pmol * L™') 1 wL Primer R( 10 wmol * L™') 1 wL. PCR Mix 10 wL ddH,0 7.3 pL ¢DNA 0.7 L
20 pL. 195 C 5 min 94 C30s56C30s72C3s 30 ; 72 C 10
min. PCR N o 18S
NCBI  Blastn 18S o Bioedit
MEGA5.0 ( Maximum Likelihood Method
ML) ( Bayesian Information Criterion BIC) "
Bootstrap 1000 &
2
2.1 parafilm 2 hpi
(1 22 26 C 4h  O. heveae 40% 22 ~28 C
8 hpi 60% 22 C 63.33% ;8 hpi 22 24 26 28
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Fig2 The impact of different temperatures on O. heveae
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Fig.1. The impact of different temperatures on O. heveae

appressorium formation on parafilm surface

conidium germination on parafilm surface

Different letters mean significant difference between different

temperature groups (P<0.05), hereinafter
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Fig.3 Morphological characteristics of O. heveae at different infection stages
A:0 hpi (200 x) ; B:4 hpi (200 x) ; C:6 hpi (200 x) ; D:8 hpi (400 x) ; E: 16 hpi

(400 x) ; F: 24 hpi (200 x) - c: ; gt ; AP:
A: 0 hpi conidium (200 x); B: 4 hpi conidium germination (200 x); C: 6 hpi appressorium formation (200 x ) ; D: 8 hpi ap—
pressorium formation (400 x ) ; E: 16 hpi secondary appressorium formation (400 x ) ; F: 24 hpi secondary appressorium formation

(200 x) . c: conidium; gt: germination tube, AP: appressorium. Bar: 50 pm

1 parafilm

Tab. 1 Statistics of morphological features of infection structures of 0. heveae on parafilm surface

Morphological feature 0 hpi 4 hpi 6 hpi 8 hpi 16 hpi 24 hpi
Germination /% 0a 45.6£3.12b 52.1+2.35¢ 62.3+1.35d 66.71.54e 71.0x1.69f
Appressorium /% 0a 16.3+4.25b 44.7 £3.36c 53.6+2.84d 59.8 +3.32¢ 68.6 +2.49f
. (P <0.05)

Note: Mean value is expressed as Mean + SE. Different letters mean significant difference between different groups ( P <0. 05)

2.3
RNA parafilm Marker Ohpi 4hpi 6 hpi 8hpi 16 hpi 24 hpi
2 C
0468 16 24 hpi RNA. 2000
2
288 18S rRNA 28S
188 2
RNA .
Aseo 0 1.95~2.25
150 mg « L~ ( 2)
RNA .

4 RNA

Fig.4 RNA extracted and analyzed with electrophoresis agarose gel
M: 2 000 bp marker
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Tab.2 Detection of RNA quality of O. heveae isolated at different infection stages
RNA / Index/Time 0 hpi 4 hpi 6 hpi 8 hpi 16 hpi 24 hpi
Concentration/( mg * L") 225.6 178.3 156.5 320.0 188.5 276.5
Asgo oo 2.02 2.18 2.00 1.98 1.94 1.98
Asgoi230 1.95 1.98 2.23 2.17 2.25 2.09
2.4 188 N arker Ohpi 4 hpi 6hpi 8hpi 16 hpi 24 hpi
SR7R-SR5 0. heveae 18S 6 %88
500 bp ( 5) 30 10 ;/88: — — — — — —
wL RNA 250 —
. 100 -
Blasin 18S (518 5 18S ERTEAN [ Be iy 3k
bp) . Fig5 Expression of 18S gene at different infection stages
( Erysiphe M: 2 000 bp marker
friesii) 99% ( Golovinomyces orontii) . ( Phyllactinia moricola) .
( Arthrocladiella mougeotii) ( Leveillula taurica) ( Uncinula necator)
( 6), 0. heveae ( 3),
( Blumeria graminis f. sp. hordet) ML Magnaporthe
oryzae Colletotrichum truncatum 0

64 |—. Oidium heveae
| Erysiphe friesii | AB033478.1

Uncinula necator| AJ876756.1

72 Golovinomyces orontii| AB033483.1
Arthrocladiella mougeotii| AB033477.1

100 Phyllactinia moricolal AB033481.2
Leveillula taurica| AB033479.1

Blumeria graminis {sp.houdei |AB033480.2
Magnaporthe oryzae| J)747492.1
Colletotrichum truncatum|AJ301945.1

K6 BB IR RS L E
Fig.6  Phylogenetic analysis of Oidium heveae

. 12 d
0 ~24 hpi (0 hpi) . (4
hpi) . (6 8 hpi) (16 24 hpi) 4 o

parafilm

. 16 ~32 C
N . 15~25°C * . 15~34 °C Parafilm
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Newly Recorded Vascular Plants in Hainan China

ZHANG Kai' DONG Shiyong® WU Tingtian' LI Donghai' YANG Xiaobo'
(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China; 2. Key Laboratory of Plant Resources

Conservation and Sustainable Utilization South China Botanical Garden Chinese Academy of Sciences Guangzhou 510650 China)

Abstract: A survey of plant resources was made in September 2016 in the Wuzhishan National Nature Reserve to
inventory the plant resources and biodiversity of the National Nature Reserve. In this survey the genus Petrosavia
Becc. represented by Petrosavia sakuraii ( Makino) J.J. Sm. ex Steenis and two ferns namely Asplenium X
xinyiense Ching & S. H. Wu ( Aspleniaceae) Metathelypteris uraiensis ( Rosenst.) Ching ( Thelypteridaceae)
were recorded for the first time in Hainan Island Hainan Province China.

Keywords: new record; ferns; Petrosavia; Hainan Island
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Total RNA Isolation and Observation of Infection Structures
of Oidium heveae Induced by Hydrophobic Substratum

LIANG Peng LI Xiang HE Qiguang LIU Wenbo MIAO Weiguo ZHENG Fucong

( Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresource/Institute of Tropical Agriculture and Forestry

Hainan University Haikou Hainan 570228 China)

Abstract: HO-73 strain of Oidium heveae B. A. Steinmann was cultured on parafilm surface at different hours post
inoculation ( hpi) under different temperatures to observe its infection process and the infection structure formation
of its conidia. O. heveae was cultured at the temperatures ranging from 15 “C to 34 °C and the suitable tempera—
tures for conidium germination and appressorium formation ranged from 22 °C to 28 °C with the optimal temperature
being 22 °C. The infection process of the conidia of the strain from 0 —24 hpi was divided into 4 stages: no germi—
nation at O hpi germination at 4 hpi appressorium formation at 6 8 hpi and secondary appressorium formation at
16 24 hpi. Total RNA of the strain was isolated from the cultures at different infection stages from O hpi to 24 hpi.

The 18Sr RNA was detected by RT-PCR at all the infection stages and analyzed by using the phylogenetic relation—
ship. Total RNAs of the conidia at the four infection stages were isolated by using the modified Trizol method. The
18S rRNA of O. heveae was detected in all the conidia by RT-PCR and clustered to the same branch as Erys—
iphaceae by using phylogenetic analysis. The result indicated that the infection structures of O. heveae were suc—
cessfully developed on parafilm surface at a temperatures ranging from 22 °C to 28 °C  and that the total RNA ex—
tracted from the cultures at 0 4 6 8 16 and 24 hpi can be used for 18S amplification.

Keywords: Oidium heveae B. A. Steinmann; germination; appressorium; hydrophobic substratum



