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Characterization and Genetic Diversity Analysis of
Endophytic Guignardia Isolated from Camellia sinensis

YANG Min-he' > XU Yan-ping' SU Jing—gian'

( College of Life Science Fujian Normal University Fuzhou 350108 China; 2. Engineering Research
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Abstract: Guignardia sp. is a cosmopolitan endophyte of tea plants. 25 isolates of Guignardia sp. from
Camellia sinensis C. japonica and other plants in Fujian Province were identified. And their genetic diversity
was assessed using technique of inter-simple sequence repeat ( ISSR) . The 25 isolates were divided into two
groups based on colony morphology and growth rates on PDA media. But the results of 18S rDNA sequence
and ITS, —5.8S - ITS, squence analysis showed that these isolates corresponded well with that of G. mangif-
erae. Based on morphology 18S rDNA sequence and ITS, -5.8S —ITS, squence analysis these 25 isolates
were ifentified as Guignardia mangiferae. 8 primes which showed polymorphism after PCR were selected from
35 random primes. A total of 88 reproducible ISSR fragments were scored among 25 Guignardia isolates of
which 76 fragments ( 86.3%) were polymorphic. In 0.26 dissimilarity distance cluster analysis showed the

existence of 3 distinct genetic groups in 25 individuals. These isolates which showed similar colony morphology
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and growth rate on PDA media were clustered into one group. The results of ISSR analysis also suggested that

isolates of Guignardia sp. from C. japonica were more polymorphic than that from C. sinensis.
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1
Tab.1 Tested strains of Guignardia spp. in this study
Isolate code Plant host Site Isolate code Plant host Site
Nsy-01 Ymy-01
Nsy-02 Ymy-02
Nsy-04 Ymy-0
Nsy-H0 Ymy-1
Nsyd1 Xhy-01
Nsy-2 Xhy-02
Nsy-3 Xhy-03
Sy-01 Xhy-04
Sy-02 Xhy-05
N3 Xhy-06
N4 Xhy-07
N5 Xhy-08
Nmy-01
1.2
(1) : (PDA) LB LB/AMP
(2) : SOB SOC ( Czapek)
1.3

PDA 28 C
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N o PDA

2~3d ; 7~15d

1.4 DNA
PDA 5d 8 mm 50 mL
PDA 28 C 200 r/min 3d;4 C 12 000 r/min
2 2 -20 C
(1 0.1¢ 10 mL.  EP
2 mL. DNA DNA (4 mL 0.5 mol/L Tris — HCI pH 8.0.250 pL
0.5 mol/L EDTA pH 8.0.1 mL SDS 10% pH 7.2.4.75 mL 10 mL) 1 mL Tris —
(1:1) 4 °C 12 000 r/min 10 min, ( 2 );(2) 1.5 mL
(1 1.8 ~2.0 ml) 10 mL. EP 5 pL RNase 37 C 30 min; ( 3)
4 °C 12 000 r/min 10 min; (4) 1.5mL EP 1
500 wL 2 1/10 3 mol/L NaAc (pH 5.2 pH )
-20 C 30 min; (5)4 C 12 000 r/min 15 min 500 wL 75%
4 °C 12 000 r/min 10 min; ( 6) (5) L (7 TE
(25 ulL) -20 C
1% 0.5 x TBE 5 V/em 2 ul
DNA Marker (1 mg/mL) R
1.5 18S rDNA
18S 57 -CCAACCTGGTTGATCCTGCCAGTA3”  18S 57—
CCTTGTTACGACTTCACCTTCCTCT3’ ( ) o 15 uL
:ddH,0 9.3 pl; 10 x PCR Buffer( Mg’* Plus) 1.5 plL; dNTP Mixture( 2.5 mmol /L)
1 plL;18S (10 pmol/L) 1 uL; 188 (10 pmol/L) 1 pL; DNA 1 uL(20 ~50 ng) ;
TaKaRa rTag 0.2 pL(5 U/ul) Mastercycler PCR 5 <C 5 min;
94 C 30 s 55 C 30s 72 C 90 s 30 ; 72 C 7 min,
1% 0.5 x TBE 5 V/em 2 uL DNA
Marker (1 mg/mL) "
1.6 rDNA ITS
ITS4 57 -TCCTCCGCTTATTGATATGC3’  ITS5 5" -GGAAGTAAAAGTCG-

TAACAAGG3’ ( ) o 25 uL
:ddH,0 16.75 ulL; 10 x PCR Buffer( Mg** Plus) 2.5 pL; ANTP Mixture( 2.5 mmol/L) 2.5 uL; ITS4
(10 pmol/L) 1 wlL; ITS5( 10 pmol /L) 1 plL; DNA 1 uL(20 ~50 ng) ; TaKaRa rTag  0.25 pL(5 U/pL) o
Mastercycler PCR 195 C 5 min; 94 C 30 s 56 C 30 s
72 C 50 s 30 ; 72 C 7 min. 1% 0.
5 x TBE 5 V/em 2 nL DNA Marker
(1 mg/ml) o N N
TA 2
1.7
DNA 377  DNA ( PE )
M13*(5°—>3’) M137 (3’ —5")

BioEdit version 5.0.6 ( reverse) 5’3 .
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BioEdit Clastalw ( alignment)
GenBank BioEdit o
. MEGA version 3.0 NJ( Neighbor — Joining)
Bootstrap 1 000 B
1.8 ISSR ISSR - PCR
( N ) 2 o 5’
CGA5’ DHB(CGA) ;4  CCA5’DD( CCA) ,(D.H.B A.G.C.T 1) 36
9 N 25 "
o 25 pL : ddH,0 18. 3 pL; 10 x PCR Buffer
(Mg** Plus) 2.5 pL; ANTP Mixture( 2.5 mmol/L) 1.5 pL; (10 pmol/L) 1.5 ulL; DNA 1 pL
(20 ~50 ng) ; TaKaRa rTag 0.2 pL(5 U/pL) Mastercycler PCR 195 C
5 min; 94 C 30 s 53.5 C 30s 72 C 2 min 35 ; 72 C 10
min. 2% 0.5 xTBE 3 V/em 10 pL
DNA Marker (1 mg/mlL) o
2 PCR 3 o
1.9
ISSR-PCR PCR DNA
1 0. NTSYS—pc Version 2.0 UPGMA( un—
weighted pair-groupmethod with arithmetic averages) ’.
2
2.1
25 PDA 2 . 1 28 C
; 3d

A: 5d B: 10 d C: 15d
A: colony morphology after 5 days B: colony morphology after 10 days C: colony morphology after 15 days.
1 Nsyd2  PDA
Fig. 1  Colony morphology of strain Nsy-42 on PDA media
2 28 C 3d
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A: 5d B: 10 d C: 15d o
A: colony morphology after 5 days B: colony morphology after 10 days C: colony morphology after 15 days.
2 Ymy02 PDA
Fig.2  Colony morphology of strain Ymy-02 on PDA media
2 ( 2 1 15 d
9 cm Xhy-08 o 2
15d Xhy-02 5.9 cm; 15d
2 PDA (28 C)

Tab.2 Growth rate of endophytic Guignardia isolates on PDA media (28 °C)

5 /em 10 /em 15 /em
Isolate code Colony diament after 5 days Coloby diament after 10 days Colony diament after 15 days

N3

N4

N5
Xhy-01
Xhy-02
Xhy-03 1.
Xhy-04 1.
Xhy-05 1.
Xhy-06 1.
Xhy-08
Nmy-01
Ymy-01
Ymy-02
Ymy-0
Ymy-1
Nsy-01
Nsy-04
Nsy-1
Nsy-42
Nsy43
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A. ; B. ; C. : D. .

A. Propagula on the leaf of C. sinensis produced in tea plantation; B. Propagula on the leaf of C. sinensis produced in ar—

tificial inoculation; C. Ascostroma; D. Ascus in the ascostroma; E. Ascospore; F. Ascus and Ascospore.

3
Fig.3 Morphology of endophytic Guignardia sp.
; ( 3D); 8 2
(14.0 ~19.0) pm x (3 ~5) pm(  3-E.F) . 30 d
( 3B). .
. B ( )]
( Guignardia) o
2.3 18S rDNA
PCR 25 DNA 18S rDNA
DNA
1700 bp(  4) TA .

M 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1600 bp 1

M: 200 bp DNA Ladder Marker 1: Nsy-01 2: Nsy-02 3: Nsy-04 4: Nsyd0 5: Nsyd1l 6: Nsyd2 7: Nsy-d3
8: Sy-01 9: Sy02 10: N3 11: N4 12: N5 13: Nmy0l 14: Ymy-0l 15 Ymy92 16: Ymyd0 17: Ymyd1l 18:
Xhy-01 19: Xhy-02 20: Xhy-03 21: Xhy-04 22: Xhy-05 23: Xhy-06 24: Xhy-07 25: Xhy-08.
4 25 18S PCR

Fig.4  Electrophoresis of amplication products with the primer 18S
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2.4 rDNA ITS

PCR 25 DNA rDNA  ITS
Nsy-04 DNA
600 bp( 5) TA o
M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

800 bp
600 bp

M: 200 bp DNA Ladder Marker 1: Nsy-01 2: Nsy-02 3: Nsy-04 4: Nsyd0 5: Nsyd1l 6: Nsyd2 7: Nsyd3
8: Sy0l 9: Sy02 10: N3 11: N4 12: N5 13: NmyO1 14: Ymy-01 15 Ymy-02 16: Ymyd0 17: Ymyd1l 18:
Xhy-01 19: Xhy-902 20: Xhy-03 21: Xhy04 22: Xhy-05 23: Xhy-06 24: Xhy-07 25: Xhy-08.

5 25 ITS( ITS4dTSS) PCR
Fig.5 Electrophoresis of amplication products with the primer ITS44TS5
2.5 18S rDNA ( nsyd2 )
Mega3.0 nrl8S rDNA NeighborJoining ( 6) 6

nsyd2  Guignardia mangiferae( EU089664) bootstrap 99% Phyllosticta

pyrolae( AB041250) Guignardia mangiferae( AB041249) 1 bootstrap 100% -
Jukes-Cantor nsy-2 Guignar—

dia mangiferae( EU089664) o

99 | Guignardia mangiferae (EU089664)
SH_L nsy-12
L Guignardia mangiferae (AB041249)
Phyliosticta pyrolae (AB041250)
Botryosphaeria ribis (BRU42477)
I_Aureobasid}'um pullulans (M55639)
100 | Aureobasidium pullulans (DQ278883)

I Porpidia contraponenda (AY456688)
100 b—— Lecidea silacea (AY456686)

99

0.005
Nucleotide: Kimura 2-parameter pairwise deletion bootstrap =1 000; bootstrap ; bar

( nsyd2 GenBank) .

Nucleotide: Kimura 2—-parameter pairwise deletion bootstrap =1 000. The numbers in each node represents bootstrap support val—
ue. Genetic distance scale =0.005. nsy-12 was examined by the authors other sequences were obtained from GenBank.
6 18S rDNA NJ
Fig.6 The NJ tree based on 18SrDNA sequences

2.6 rDNA ITS
rDNA 25 601 ~604 bp.
o 11
Sequin NCBI EU677799-EU677819.
2.7 rDNA ITS (  nsyd2 )
Mega3. 0 rDNA ITS NeighborJoining 7 nsy-2
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Guignardia mangiferae( AB041237) bootstrap 100% Jukes-Cantor
o nsyd2  Guignardia mangiferae( AB041237)

100 [Botr_vosphaerfa vaccinif
190 Guignardia vaccinii
Guignardia philoprina
R Giuignardia citricarpa

100 L Guignardia citricarpa

Giuignardia aesculi
100 [~ Guignardia mangiferae (AB041237)
IOUL nsy-12
.
0.02 o
Nucleotide: Kimura 2-parameter pairwise deletion bootstrap =1 000; bootstrap ; bar
(nsyd2 GenBank) ,

Nucleotide: Kimura 2-parameter pairwise deletion bootstrap =1 000. The numbers in each node represents bootstrap support
value. Genetic distance scale =0.02. nsy-2 was examined by the authors other sequences were obtained from GenBank.
7 rDNA ITS NJ
Fig.7 The NJ tree based on ntDNA ITS region sequences
2.8 ISSR
35 10 25 88 ISSR

76 86.3% . DNA 8 9 2 ISSR14

(57 -CGAATTCGACGACGACGA3’) ISSR32(5” -CCA AACCACCACCACCACCA3’)

o

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

ataas SEEaEBE EEEsas
-

- 8 s
SREEE SEEEEE_Seaneace
- E e W e — Y1 B EE R R

=

1: Nsy-O1 2: Nsy02 3: Nsy-04 4: Nsyd0 5: Nsyd1 6 Nsyd2 7: Nsyd3 8 Sy01 9: Sy02 10: N3 1I:
N4 12: N5 13: Nmy0l 14 Ymy-01 15 Ymy-02 16 Ymy-40 17: Ymyd1 18: Xhy-01 19: Xhy2 20: Xhy-03
21: Xhy-04 22: Xhy-05 23: Xhy06 24: Xhy-07 25: Xhy-08.

8 25 14 ISSR - PCR
Fig.8 Electrophoresis of amplication products with the primer ISSR14
Nisys 25 DNA ( 10) o
0.29 25 3 o A 20 B C
3 2 o 15 . 2
3 1 A .

2 Xhy-03  Xhy-07 B Xhy-04.Xhy05  Xhy-06 c

o
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1 Nsy-Ol 2: Nsy-02 3: Nsy-04 4: Nsy-d0 5: Nsyd1 6: Nsyd2 7: Nsy-d3 8: Sy-01 9: Sy-02 10: N3 11:
N4 12: N5 13: Nmy0l 14: Ymy9O1 15 Ymy-02 16: Ymyd0 17: Ymyd1 18: Xhy-01 19: Xhy-02 20: Xhy-03
21: Xhy-04 22: Xhy-05 23: Xhy-06 24: Xhy-07 25: Xhy-08.
9 25 32 ISSR - PCR
Fig.9  Electrophoresis of amplication products with the primer ISSR32

Nsy-01
3.1 sy-04

sy-10
N nsy-2 sy-11
sy-13
y-01
y-02
my-0
my-0]
my-1

Nsy-02 A
( Guignardia) b 18S rDNA f;;_lﬁ
1 686 bp NCBI :::

BLAST «‘ i

. . . Xhy-02
Guignardia mangiferae ( EU089664 ) N4
—————Xhy-08

9% . Nmy-01 B

nsy-12  rDNA ITS ] — th—l}}|

Xhy-07
601 bp.  BLAST Xhy-04

Guignardia mangiferae 4|—| i::::g:, .
( AB041237) 18S rDNA 0.48 0.61 0.74 0.87 1.00
Coefficient
ITS, 5. 854TS, 28S
rDNA

10 25 ISSR
Fig. 10 Dendrogram of cluster among 25 Guignardia mangiferae

100% ° isolates based on ISSR analysis

nsy-12 ( G. mangiferae) 24

( ) o
25 PDA

( 2. PDA

1

Baayen ° .Godrigues Baldassari  ° o

0 25 PDA

3.2
25 PDA o
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ITS,5.8S4TS,  18S

o ISSR 25 3
25 rDNA  ITS,-5.8STS,  18S
o ISSR o Ro-
drigues ' o
1
2716 9
o ISSR
17
3.3
S ( G. citricarpa) o
17-18
3618
3-46
19

( Guignardia camelliae)

( Colletotrichum camelliae) ' .
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