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B EATHALRRERLRAEDE RO BEARH,. KA T RAAFFTEAR
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MEGA 5.0 %4 5%, £ 5 B4 & K a8 & Golovinomyces orontii 1TS %] AB430813
RO RA—B, MR AL CEBHEORHAGS X ITSHAIFLXAREL, THBH LR GE

RO B ARLEKSRKEOWHA G. orontii,
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S TRERAES WS R AR HE
R R I BB SR EAKR A A
REW, B2 A% 5 TR, W5 mE
5 MR IE B S B AR bR R I 3R TED T 28 4R K e
W2 5) 5 MREFE AR i EAE AR R = F 1
REFRMAE RSN EAAHE MR, R —Bnt
], R g 2 M AR A8 IR K IS B , IR A AR
PR B HBEE IR B OB A, 5 BARKMT
SRR SO IR B HEA T T
1.2.3 SWIEESFEYEEE

KRR SN ik, SR BUE B B %8R
JFE DNA, B4 1TS1(5' TCCGTAGGTGAAC-
CTGCGG3") ITSA4(5' TCCTCOGCTTAT TGATAT-
GC3NERAEY THRA A& B M A E Bk ITS
XEHEAS IS . PCR MRS 20 pl.2 pl #5
B DNA.1 pL ITS1 54,1 pL ITS4 5]4).2 pL
10 X Buffer, 1.6 pL 2.5 mmol « L' dNTP,
0.5 uL Tag M (Mg*" ), 11.9 pL KE ddH,0,
PCR #1552, 4% 94 °C 3 min; 94 °C 45 5,52 °C
455,72 °C 1 min, f&¥F 35 ¥&;72 °C 10 min, H#
PCR ¥ =Y~ 7E—20 C T i, BCPCR Y
HEF=H B 1% B G I R B vk, B K S EB 3
B R R Gl s » 285 5 B =3k,
FF#% B DNA Bt e i 4 30 £ 25 BT B R e 11
PCR =¥ alifb it &, ¥ aifb)/5 1 PCR =¥

pMDI18-T Zfk i+ K3 H B R R E
ZERIGHFTHE DH5o 2SS, i H 30
YRR B, DIVR M R FE 100 mL LB BEA S 55
Gm A 100 plb 0.1 g « mL™ Amp, 20 pL
20 mg» mL™' X-gal, 40 pL 100 mmol » L'
IPTG) b#fTsh s b, RSP R EA W
7%, VR EE I H B TR TR R B A YR A A BOE
B
L. 2.4 JREERGHMLS T

NCBI # GenBank # 8 & %) ¥ 38 FE &+
BLAST RIS B H 0B 3 R R e 1y 1TS
A (& 5.8 S, ¥ MHLXEMAEL ITS 41 5
HEFFIBAT X, MEGA 5. 0 B dEA7 %t
HEZ RN G Ar o 3%5 T 3 <8 3 B vk (IN-DD 434
R G

2 HBRESH

2.1 RRERESFLE

BP0 00 A T BB, AR AR 2R B R
R L BEE R AR, EARRHZEY R
AT RE(E 1A BTSRRI, 204
HAFAE, (100~260) pm X (10~12) pm, f£ 4z 2~
SARBMBR LA T, R (28~65) pm X
(O~1Dpm, 'B48F 2~3 MEHE. FEBT
W-HIE , (22~42) pm X (15~20) pm,

AL BRRBR M B B R B I B AT C B TR M £ T . IR =10 pm,

Note: A. Disease leaves in the natural state; B. The conidiophore of G. orontii on G. aparine; C. The conidia of G. orontii on G.

aparine. Scale bar=10 pm.

1 BRBABEMNHRERBRESEHE

Fig. 1 Plant symptoms and microscopic morphology of G. orontii on G. aparine
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TR ZH A MR BEIE FOR I BRI 15 d 5 L AEAR
MR EIFRAEK BB RN, R IESTER A
A5 Rk G 850 TR 1 AR 0 A ) o 7Y S G 2R AR K I
X BEAEMR R &0 . PRBUGRIS A AR i B8R Y
AT R i IR R AT B R, R S R B
WRIEASRE SRR 8 R4 KN IRE
HI—3.
2.3 REESTFEYFELEE

FEPBLELRZH TTS 551 PCR ¥ #4 7= 43
BT IK, EB Yo o, FEBE R BUIR R 4 T WA LI
2, %TH& 2 000 Marker 7] 21 PCR ¥ 1% 18 3 f
R B K 24 600 bp, 224420 71+ 15 3
tDNA ZEH F BIF5], 58 632 MMEX. 75
BLASTn H143H7 5] 1, 1~53 bp 4y 18S rDNA J§

l cttgglealt
61  GATCATTACA
121 CCCGTGTTGA
181 GCTGGCTCGT
241 AATATTGAAT
301 GCAGCGAAAT
361 CGCACATTGC
121 TCAAGCCGCG
481 ACAGTGGCGG
541 GGCGGCTTGC
601 CGCTGAACTT

tagaggaagt
GAGCGTGAGA
CTTTATCTGT
GTCCGCCAAA
TGTTAAAACT
GCGATAAGTA
GCCCCTTGGT
CCGTGTGTGT
TGCCGTTGTG
CAATCAATCC
AMgeatatca

=

aaaagtegta
CTCGGCCCGG
TGCTTTGGCG
GACCCAACCT
TTCAACAACG
ATGTGAATTG
ATTCCGAGGG
GGCTTGGTGT
GTCTCTACGC
TTTCTTTTTA
ataageggag

H1|.54~240 bp & ITS1 £ %51, 241~394 bp K
5. 8S rDNA 4551, 395~559 bp ky ITS2 2751,
560~632 bp R4 28S rDNA JFFI(E 3), ZE
A4 Shangqiu ZYY1,

7 :1. DL 2 000 Marker; 2, ITS 3] PCR 18724,
Note: 1. DL 2 000 Marker; 2. PCR product of ITS regions.

E2 BEBA#RRER ITSH PCR ¥4
Fig. 2 PCR amplification of the G. orontii ITS regions

CCTGCGGAAG
CGACCCTCCA
CCGGCTTCGT
CTGAGGAAGA
GATGAAGAAC
AATCTTTGAA
TCACACCCCC
GCCCTTAAAG
GAGCGGCAGC
TAGGGATGCC

aCAAGGTTTC
GCGTGTCCCE
GGCCAGGTGC
AACTCGTGTT
GATCTCTTGG
CAGAATTTAG
GCATGCCTGT
TGGGGCTCGT
GTAGTACGAT
AAGGTTGACC

ga

CGTAGGTGAA
CGTGTCGAGT
CTGGCGCCGA
GTCGTGTAGT
CTCTGGCATC
TGAATCATCG
TCGAGCGTCG
CCGTCGGGCE
TCTCGCGACA
TCGAATCAGG

3 BHRBREBE ITS FIlEH

Fig. 3 Nucleotide sequence structure of the G. orontii ITS regions
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R gl & 1TS I35 5 HE AR E#

ER B 6 45 ITS J¥ 5347 Huxt, FI A MEGA
5. 0 BRMEXT 7 487 5N AT ST AR I BE B ik (N-DD
ST L AR (B O, B N-J RGE AR AT,
B E R Sk 5 BB R REBTE G. oron-
i B9 ABA30813 B — KL, H R X FF ik 3
99% , RERFR T 5 5 5K B Erysiphe ci-
choracearum | E. cichoracearum. G. fischeri, E,
reginae M G. sonchicola B ITS B F L% LRI
L, RIFIZRRIRE A G. orontii,

3 it

WP AR AL 2RI XA
SRRt B BRAEN ST O N SR B, R

99 [—AB430813 Golovinomyces orontii

Shangqiu ZYY1 Golovinomyces orontii

% AF229018 Golovinomyces cichoracearum
8 AF229017 Golovinomyces cichoracearum
8 AB769450 Golovinomyces fischeri

76 AB246761 Luoidium reginae

! AB077673 Golovinomyces sonchicola

4 REITS FIMEHREE NJ RaE Lk
Fig. 4 Neighbor-joining consensus tree of

G. orontii based on ITS regions
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Molecular Identification of Powdery Mildew of
Medicinal Herb Galium aparine

PEI Dongli' , ZHU Xiaogin' , WANG Shunan' , WANG Yujing' , LI Chengwei®
(1. School of Biology and Food Sciences, Shanggiu Normal University/Key Laboratory of Plant-Microbe Interactions,
Shanggiu, Henan 476000; 2, School of Life Science and Technology, Henan Institute of Science and Technology, Xinxiang,
Henan 453003)

Abstract: Galium aparine powdery mildew detected in Shangqiu of Henan was used as experiment
material , morphological, etiological and molecular systematic identification, and phylogenetic evolution
relatiognship of the powdery mildew were identified by molecular systematics methods, in order to
provide a theoretical basis for its prevention and treatment. The results showed that the powdery
mildew was grown on two sides of leaves and stems, then covering the whole leaf surface with the
pathogen progress. The conidiophores were erected, (100 — 260) pm X (10 — 12) pym, with 2 — 3
immature spores. The foot cells were (28—65) pm X (9—11) pm, next to 2—3 short cells. The spores
were cylindrical, (22 —42) pm X (15 — 20) pm. Internal transcribed spacer (ITS) sequence of the
pathogen ribosomal DNA was amplified by PCR and sequenced to obtain the 632 bp with the GenBank
accession number KX396590 and sequence analysis by MEGA 5. 0 software revealed this ITS sequence
and one sequence of Golovinomyces orontii (GenBank accession number AB430813) were gathered
together, distantly related to the ITS sequence of other five species in the same genus. The results
showed that pathogen of G. aparine powdery mildew in Shangqiu was G. orontii.

Keywords: Galium aparine ; powdery mildew; ITS sequences; morphological identification; etiological

identification; molecular systematics



