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1.2 mL™"; p
c023 :
PDA ( 00617 pop /(U - mgprot-) <2001 0Pz =0D) Ve
40 g+ L' 20g+L7") 10 d 12LV,C
PDA CAT /(U * mgprot ') =271( OD, - 0D,) / (60V,C)
(4000 r* min~" 10 min) SOD /(U ~ mprot™") _2(0D, -0D,) V
3 PDB ( 0D,V,C
300 g« L', 40 g + L") 0D,.0D, . - C
5x10° emL™'. mgprot * mL ™"} L
1.3 cm, ¢ min; V.V,
mL.
PPNH H.0
' H,0 /( mmol * t7") =163(0D2_0D0)
2 gpro (0D, -0D,) C
0D,~0D, 0D, . .
20 d -1
, C gprot * L
PDB 1.6 1( PR1)
RAN ® 400 pL
16 h 8 h 25 C 600 L SDS 60 pL B-
1.2.3.5.7 9d . 130 mg 100 mg
; 6.12.24.48.72  PVP 200 pL
120 h H,O0, ; 3 ~5 min 200 pL
1.2.3d 1 15 min 10 min(4 °C 12000 r * min ") ;
(PR1) 1/2 1/2
1.4 10 min; CI
. : 1/10 (pH 5.2) 2.5
I min . i
(2.5 | ml) 30 min -20 C 25 min 15 min;
500 pL (pH 5.6) :
200 pL DEPC 20 pl (pH
5.2) 500 pL -20 C 20 min
1.5 POD.CAT.SOD H,0, 15 min: RNA 500 L. 75%
* 10 min( 4 °C .12 000 r * min"")
0.26 ¢ 3 mL DEPC RNA Prime Script
(4 °C 12000 r * min~" 20 min) RT reagent Kit With gDNA Eraser (
-20 C \H,0, ( ) ) .
. actin3 PRI
POD VCAT ~  SOD PCR.
“H,0, PR1 " actin3 *° Primer Premier 5.0
; BCA ( ) PRl actin3 . PR1
- POD. CAT.SOD. H, O, 5-CGCCGATATGCTTTGACT3* PRI
BCA :5°-GTACTGATCCGCGATGCT3". actin3

C/(mgprot * mL™") =C,p( OD -0D,) / ( OD, - 0D,)
0D,~0D, 0D \ \
 C, mgprot *

1 5"-CGGAATGGTGAAGGTATGAT3" actin3
1 5" CACGATGTGAAGAAGACGAT3".

( ) .
SYBR® Premix Ex

142 bp 140 bp.
Taq™ Il 195 C 30s  95°C.
55 60 C.34 s PCR 40 . PR1



351

actin3

27

- AACt

-(4-B)

~(E-P)
Ct

=2

2 -AACt

2(F—B) -(E-4)

1d

Ct

. Ct

Ct

9d

SPSS

5d

2.2

12 h

CAT
6.12.24.48 h

POD.SOD

72 h

2(a))

(

=10 pm.

. Bar



352

( ) 2013

™
4
= 0 . L 1 L " )
6 12 24 48 72 120
HeRbR A/
3
12 h POD
120 h (
4y.
0r

— Do [N
(2] (=] (9]
T T T

POD¥E 1t/ (U « mgprot™)
=

5 -
0 . . . . . :
6 12 24 48 72 120
BT E] /b
4
6.12 24 h CAT
48 h
120 h (5
25 —— W = B

—_
(S}
T

CATVE ¥/ (U » mgprot™)
=

ol
T

6 12 24 18 72 120
BAPETa]/h

5 CAT

24 h SOD
48 h

35
T30t
£ 25 |
oh)
£ 20
315 -
S 10 W e b
55
0 6 12 24 a8 72 120
B:Arfa]/h
6 SOD
2.3 PR1
PR1 /
cDNA
PCR. 1.2.3 d
PR1 (
7).
2.50
oXf | m &R
i 2. 00
)
1. 50
®
%1.00
&
0.50
0 2 3
BeAtal/d
7
PR1
3
1d
2d
.H,0,

1245



1 353

1445
POD
. POD
POD 1243 1649 .
( 12 h)
POD
POD
CAT
H,O0, H,0 O,. CAT
1922
CAT
48 h
. CAT
SOD
0" H,0, O,
1923
SOD 48 h
PRs
2830
PR1
.POD
PR1
4
1
J. 2007 27(1) : 90-94.

2 Schaefer D Zryd J P Knight C D. Stable transformation of

the moss Physcomiirella patens J . Molecular and Gener—

10

11

12

13

14

15

16

17

18

al Genetics MGG 1991 226( 3) : 418-424.

I 2004 21
(2):129438.
Quatrano R S McDaniel S F Khankelwal A et al. Phy—
scomitrella patens: mosses enter the genomic age J . Cur—
rent Opinion in Plant Biology 2007 10:182-189.
Schaefer D G Zryd ] P. Efficient gene targeting in the
moss Physcomitrella patens ] . Plant J 1997 11(6):
1195420.
Cove D J Knight C D Lamparter T. Mosses as model sys—
tems J . Trends in Plant Science 1997 2(3) :99405.

J. 2004 26(4) :560-
566.
Rensing S A Lang D Zimmer A Z et al. The Physcomi—
irella genome reveals evolutionary insights into the con—
J . Science 2008 319:64-69.
Davey M L Tsuneda A Currah P S. Pathogenesis of bryo—

quest of land by plants

phyte hosts by the ascomycete Atradidymella muscivora
J . American Journal of Botany 2009 96 ( 7): 1274-

1280.

Oliver J P Castro A Gaggero C et al. Pythium infection

activates conserved plant defense responses in mosses
J . Planta 2009 230( 3) : 569-579.

Ponce de Leon I Oliver J Castro A et al. Erwinia caroto—

vora elicitors and Botrytis cinerea activate defense respon—

ses in Physcomitrella patens ] . BMC Plant Biology

2007 7(1):52.

Mehdy M C. Active oxygen species in plant defense against

pathogens J . Plant Physiol 1994 105:467-472.

Bolwell G P. Role of active oxygen species and NO in

J . Current Opinion in Plant Bi-

plant defense responses

ology 1999 2(4) 1287294,

J. 2001 18(2):4-6.
.H,0,
J. 2008( 2) : 3337.

Lurie S Fallik E Handros A et al. The possible involve—
ment of peroxidase in resistance to Botrytis cinerea in heat
treated tomato fruit J . Physiological and Molecular Plant
Pathology 1997 50( 3) : 141449.
Hammerschmidt R Nuckles E M Kuc J. Association of en—
hanced peroxidase activity with induced systemic resist—
ance of cucumber to Colletotrichum lagenarium ] . Phys—

iological Plant Pathology 1982 20( 1) : 77-82.

J. 2006 28(3) :47-48.



354 ( ) 2013

19 Wolukau J N I
SOD.CAT  POD I 2009 25(1):51-53.

2007 2:4-6. 26  Sun Mingming Li Linhui Xie Hua et al. Differentially ex—

20 Ryals ] A Neuenschwander U H Willits M G. Systemic pressed genes under cold acclimation in Physcomitrella
acquired resistance J . The Plant Cell 1996 8: 1809- patens ] . Journal of Biochemistry and Molecular Biolo—
1819. gy 2007 40(6) :986-001.

21 27 Xa7

J. 2005 J.
35(4) :359361. 2011 9(1) :946.

22 Mittler R Lam E Shulaev V et al. Signals controlling the 28 Broekaert W F Terras F R G Cammue B P A. Mecha—
expressing of cytosolic ascorbate peroxidase during patho— nisms of resistance to plant diseases M . Dortrecht: Klu—
gen-induced programmed cell death in tabacco ] . Plant wer Academic 2000:371-477.

Molecular Biology 1999 39(5) : 10254035. 29 Devadase S K Enyedi A Raina E. The Arabidopsis hrll

23 mutation reveals novel overlapping roles for salicylic acid

J . : 2009 35(1) :84-88. jasmonic acid and ethylene signalling in cell death and de—

24 fence against pathogens ] . Plant J 2002 30:467-480.

J . 1983 9( 1) : 77-84. 30 Metraux J P Nawrath C Genoud T. Systemic acquired re—

25 RNA sistance J . Euphytica 2002 124:237-243.

The Changes on Metabolism of Reactive Oxygen Species and Expression

of Pathogenesis Related Protein 1 During Interaction of

Physcomitrella patens with Botrytis cinerea

JIANG Shan YU Zhi§in LAN Shi-chao
( School of Life Science Guizhou Normal University Guiyang Guizhou 550001 China)

Abstract: To understand histopathology changes during interaction of Physcomitrella patens with Botrytis cinerea the

infection behavior of B. cinerea and the lesion on P. patens were observed by microscopes. In addition H,0, genera—

tion was detected transcription expression of PR1 gene and activity of peroxidase( POD)

catalase( CAT) and su-

peroxide dismutase( SOD) in P. Patens after inoculation with B. cinerea by biochemical and molecular biological

mothers. The results showed that: (i) a disease resistance response which is similar to hypersensitive response in

vascular plants occurred in P. patens during early stages of the pathogen infection; ( ii) the ehanced PR1 gene ex—

pression of P. patens and promoted POD activity of P. patens after inoculation with B. cinerea suggested that PR1

and POD might involved in defense response of bryophyte against B. cinerea. ( iii) the increase of H, 0, generation

and decrease of CAT and SOD activity caused by B. cinerea infection suggested that P. patens occurred changes of

redox status after inoculation with B. cinerea.

Key words: Physcomitrella patens; Botrytis cinerea; reactive oxygen species



