5508 B2 B H A 2 # Vol.28,No. 2
2008 £2 H ACTA ECOLOGICA SINICA Feb. ,2008

£ B RE X INE ( Triticum aestivum L. ) | ¢ & Th &k
EXETIEEER D1 RiZRI M

s 1 1, = ., 2 N1 1 3 s 1
h B LF4ET,FHRS,BRE,FHML,RBER
(1. 2 AR AFIERE, HAR 2 730000 2. HAEAPHBSEAT, 5 XM 730070,
3 HARKEEAR , HA 2M 730070)

WE WSE T /NE(Triticum aestium L. ) BI/NESBREHREEEE, UAHFRESE RBREBLAR FEERENRER
ML D1 AL, TR ER, FHRBRIBEBRH/NET FELEEESHERSERIG IR NEZEEREEEILEE
EHAEWRESE, M ERFEERET . WA, BIR/NE F RS 28 H TR w2 2 K], PSIT B 48 m g
5e8tm FERE RN SR, (2 PSI i P48 E R 22 R REUN POk /N /NEN R RGBT 8RR 2R
W, RN R, B, B APUR/NE PSI B64 RO DI A S BB ERS PSI B AR R,
Wl D1 EEMRAETHESE PSIL P8 EH S 8 m TARERT AN EEREZ —.

K@/ :/NE (Triticum aestivum L. ) ; 558598 6 &1EF ;s o 71553 ; PSIL; D1 & Y

E A2 11000-0933(2008)02-0669-08  HiE 4322 :0Q945,0948, 5512  THRARIRAG: A

Influence of wheat ( Triticum aestivum L. ) stripe rust infection on photosynthetic

function and expression protein D1 of what leaves

SHEN Xi',LI Hong-Yu" ", JIA Qiu-Zhen’, FENG Han-Qing', LI Min-Quan®, LIANG Hou-Guo'
1 Department of Biochemistry and Molecular Biology, School of Life Science, Lanzhou University, Lanzhou 730000, China

2 Institute of Plant Protection , Gansu Academy of Agricultural Sciences ,Lanzhou 730070 , China

3 Department of Plant Protection, Gansu Agricultural University, Lanzhou730070, China
Acta Ecologica Sinica 2008 ,28(2) :0669 ~ 0676.

Abstract: Two wheat cultivars( Triticum aestivum L. ) that differ in their sensitivities to infection ( MX146 :sensitive, and
88375 :tolerant) were infected by Puccinia strisformis and used to evaluate the relationship between pathogen infection and
host photosynthesis functions by measuring photo-synthesis constant, chlorophyll content, photosynthetic electron transport
rate and expression of protein D1 of photosystem II reaction centers. We found that net photosynthetic rate and chlorophyll
content decreased in the infected sensitive wheat cultivar, while both net photosynthetic rate and the chlorophyll content of
the tolerant wheat has a recovery process. In infected sensitive wheat, the electron transport rate of PSII was similar to that
of whole chain which was inhibited by pathogen infections, but less influence shown on electron transport rate of PSI.
Whereas in infected tolerant wheat, the effects of infection on electron transport rate were minor. The protein D1 content

variance always showed similar or proportional trend to that of PSII electron transport rate, indicating that suppression of D1
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expression is a possible cause for the inhibition of PSII electron transport.

Key Words: wheat( Triticum aestivum L. ) ;wheat stripe tust ;thylakoid; PSIT; protein D1
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Ve B4R BUZE #p K (50mmol/L K, PO, , 10mmol/L KCl,0. 33mol/L sucrose,pH7.2) ,iEid 4 E4HFRET
2000 x g BE.L> 10 min, PIIEFAAEHRERFHIRE R W RE TR, R JG7E 4000 x g B0 10 min, FrigREARME
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hitp : //www. ecologica. cn



23 WE & KBRN/NE (Triticum aestioum L. ) M G S RER G S THREE B D1 FR i #mH 671

1.4 MHZEREENE

MG E S BRNERA Amon B 778k,
1.5 mgoutbEE e

J Clark-48 B 4% 3% Tripathy 1 Mohanty ™ 77 ¥ I %8 , 48 L T35 3 & (H,0>MV ) R 4R «
Hepes (pH7. 5)50mmol/L, NaCl 10mmol/L, NH,CL,2mmol/L, MgCl, 3mmol/L, NaN,1mmol/L,MV 0. 5mmol/L;
PS 1T H, F f& 3 3 % ( H, 0—DCPIP) 7 W ¥ 45 B % : MgCl, 3mmol/L, NaCl 10mmol/L, DCPIP 400umol/L,
Hepes-NaOH(pH7.0 ) 50mmol/L; PS 1 Jt & B F 1% 3% 1 % ( DCPIP/AsA MV ) 2 [ ¥& 41 B B in A DCMU
10wmol/L 4, HA I/ 544k i T I E WA Rl o I 2By 24. 5°C, Y384 800 umol m ™ s~" - EWREE N
10pg/ml, B3 WIE LR FHE,
1.6 REAREGEREHE SR SDS-PAGE H Ik Western blotting

SKFERBErE Yk FE A IR Laemmli ™) 105 Sk WS INeke 3, YRABREEIMRIE S 5% , 53 B EHOMR I o 13.75% , ¥
A BEBRPESH M [RE, BIKZE P & 0. 125mol/L Tris,0. 96mol/LGly, 0.5% SDS, EHELIHGE
SRR, LHEN 10pg/ml, #1T Western EIIE} , BERAGLAMERBEREMRGEREL, BB5
HORPR A4 2 RE % Maniatis™ i) 5 2 R BB e B =, 5S— B E )G, B S MBEBHE N — BT, &
JEMABSIRY#AT A, (D1 Hifke Dr. K. Satoh f51) .
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BT HRGOE AR R I 43. 54% b AR B Z R “HE N . PUR/NZE 88375 HIEH M A, R YEE 6 X
A, EE AR RA — MR EE R AR (LA 1), BRRE TR 28% A S5HEAR, —EREIRBIN BRI 69.78% .
BAPUR/NEES RSSO E EBUMIURIFE N RS, B2 YRR BB, iR/ NS & H B &
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Fig. 1 Changes of Pn on MingXian169 and 88375
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s [FRE, DUR/ N 88375 XRS5 R ARS8 ARGt A B A B B B A 5otk . BB/ LR 7%
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% WHE R B T ROt A R
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e
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Fig. 2 Changes of Gs on MingXian169 and 88375
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B3 JBmsE I 169 FIHLi% 88375 A& METRE (E) iRl
Fig. 3 Changes of E on MingXian169 and 88375
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K, MBZEE AR TP/ 88375 HyMIRAEN AR Z FJLP8A Z 5, HUR/DEZ N EAZ R
R, —BIBOLT , A HRE EFPE R TR BT, BRI R REEM F B SRR NE—E
TR, SR TR R AT R BN A A A B R R MR B M BT Tak i # o
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Fig.4 Changes of Tl on MingXian169 and 88375

2.2 FSREMEX/NEM A SRS BRI

| £% 169 Control —&— 1% 169 Infected

—w— 88375 Infected

HIE 5 TTLAAR B/ G2 sl i I 169 Z 2R3 pg & 88375 contrel

JEHIMR RSB B, 2R Y 12d SR 0 XK
68.99% , Bin HTEBR/NE R ZRRIE, K& &
BE AR, BE A, AT B B AR
HIREART= A5 . THLAR /N3 P 88375 ZBIR YT,
B3 KM EGRIBATHGE, BLE6 X, HRE
FE-HEBRRMENGEE EELREREL, B
THUR R B R 4% R KR LR X PR R

MR AR
Chloroplast contents (mg/ml)

E‘Jﬁi”é o {ZYFHL Infected time (d)
2.3 FEREBRISTDMERBABEN BT EEREN

B 5 BURsER 169 Fibis 88375 HRR S BIEL
Fig.5 Changes of chloroplast contents on MingXian169 and 88375
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17+, PSI M TAGEE RN P B LT, W IUR/NE R BRI T R Z BR R R G B
BN,

®1 ZERENBRNEZHER 169 H AR EFEOASEFEEEENRN
Table 1 The effect of infection on electron transport rate( wmol O,mg~'Chl h~') in thylakoids in MingXian169 leaves

BRREE £4% Whole-chain ( H,0—MV) YeZ& %: 1 PSI( DCPIP —MV) YeZ&% I PSIT (H,0—DCPIP)
Day after The health The infected The health The infected The health The infected

Infection(d) it By R By R By
0 142.5 +34.3 142.5 +34.3 190 £41.4 190 +41.4 139.33+11.0 139.33£11.0
1 128.25 £12.26 133.6 £2.2 205.83 £77.4 180.5 +11.0 140.13 9.1 112.7 +5.8
3 123.5116.45 114.6 £2.2 174.8 £45.9 169.111.0 121.13 £ 14.3 100.1 +5.4
6 118.75 £12.26 119.7£15.2 188.1248.2 195.7 +26.9 120.33 £20.5 108.9+11.8
9 116.38 £19.58 96.9 £3.8 177.33 £36.0 197.6 +8.1 121.13 2211 105.1 2.2
12 136.17 £5.48 66.5+7.6 161.5+13.4 222.3221.6 125.88 +28.4 81.1£3.9

BRI E R EME + ArMEiR Values are means + SD

R2 FEENARNE 88375 M H X BEENAL SR TFEREZNRIN
Table 2 The effect of infection on the electron transport rate( pmol O,mg 'Chl h™') in thylakoids in 88375 leaves

BRER 4+4% Whole-chain (H,0—MV) YeZ& %: 1 PSI( DCPIP —MV) Y& % I PSI (H,0—DCPIP)

Day after The health The infected The health The infected The health The infected

infection bagil By Bt By Bt By
0 104.9 £43.5 104.9 +43.5 120.7 £22.8 120.7 £22.8 98.7 +31.7 98.7 +31.7
1 104.6 £22.2 90.4 £31.5 130.7 £30.2 121.2 £32.5 93.3+25.6 94.7 +30.9
3 109.1 +18.9 98.5+33.4 145.4 +£30.9 131.3+12.9 99.4 +16.4 88.2+30.7
6 102.9+17.0 94.0+£39.7 143.5+28.2 148.5+10.0 99.2+£19.0 95.4123.4
9 117.18 +21.4 94.2+23.0 136.8 £32.2 165.8 +19.8 104.16 +34.0 96.9+19.8
12 116.46 +10.2 90.9+£25.3 155.4 +35.12 173.9x15.1 105.81 £39.1 96.2 +£17.7

BRI E R EME + ArMEiR Values are means + SD

2.4 FREREFRX/NEERGE TR H L D1 FHARESK R

& 6.7.8.9 B/ T RGRERXM HIERE I K0 D1 EARRSKFHEL,

HiE 6 WL, ZEEH LR —BEIEOL T, RZIRIHIHER 169 /M i D1 EHNRETE—HRF
[fl—K s MR BNR GG , 45 169 /MM J i D1 H7EA R B i 8] B BTk (IR B JE H%E 1.3.12
R)(ET),

12d

od d  3d 6 o 12d
B 6 % 169 XHI K2 T (A DI B Western-blotting 255 B7 % 169 Refnt R B D1 ZE Western-blotting Z5 5
Fig.6 Western-blotting results of thylakoid membrane D1 protein of Fig.7 Wester-blotting results of thylakoid membrane D1 protein of

uninfected Mingxian169 wheat infected Mingxian169 wheat

&l 8. 9 TR T RGREIXIHURE 88375 M ALARL I .0 D1 MARASKFHIZ M, K8 R
IEH X D1 EAKRZ S B—EHRFER/KTF, RYH) 88375 DI S BERRE 3 REM TR, 2% 6 X5
BT BRI ZIER (B 9) o
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3 itig
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CO, ¥k B FEARET B L AR AR IRFIRE XD AR 2, 2 AL AMRER R, HIESREER
2 B R A MR B 2R A 2 P S R 2R R AL P PR R B A SR AL T A R 6 A PR RE , U T IR LR
/N R R A BE IR MR RR PR MM SIS E MR REXNAERERARENE M, 7
W, RERERAER T, SILEFXEYE A R R Z AR EEN , TRIRE LY 5 a2 R
Z R F IR

0d 1d 3d 6d 9d 12d

1d £2d
B8 88375 XtHEM H2KE{EE D1 H Western-blotting 551 B9 88375 Juki H-KFEME D1 ] Western-blotting 25 5
Fig.8 Western-blotting results of thylakoid membrane D1 protein of Fig. 9 Western-blotting results of thylakoid membrane DI

uninfected 88375 wheat protein of infected 88375 wheat

SR R (A RTINS IR A b i TS BN PS T 9 H A58 B R A0 2 B
I FTREA , BRI A 4o o T 15538 3 A0 PS 1 9 s T SR i A Ak R S A L, T3 5 0 R B
PSI f B F 538 B R A R R BT F . XSGR SUMMRSMREER T E R B EE T
&R AR EEAM® ™ . 7R/ E T, PSIT M5B R R e T 28 TR R R 2 IRR BRI ¥
W, KR EE N E R R R T PSI B T IIAR 2R, ST T O A B 5kl T3 R T .

SHER PS T X5 S B R O 2 B9 4 FHL L, ASCRFSE T 5 0 % R B %10 D1 B S B
o PSTSGA R DI 2B B AR AR R HA A b i R R R ™, WASR WL RTUE
H, RN SGREY , Dl BEKS B SEARREAME TS ER PS T E T8 Rk
H—ERR: 2 RN B, D1 B &85 PST B T i RIR R B8 MR E R T, B4/
MR 2B A BRERYSS , PS 1T i 58 R R E R AR, D1 B H 215 & B 70 R th g — et ] &5 b
B TH. WR Dl BHESSRNEISTAES3 T PSI & Ok, NS T PSIT B &8 0
ZRH, BUE TR TS ER, RRERYEYH A %R D1 B AR K TR LT aERT 2 PS T i F1%
BEME AN EERES —,

T HOR /N SRR/ IXT LT LR B, BRI E M A R BYE, K DI BEKNER S B
AU B, MiER/E Dl EHNSBEREEAE ARBER TR, MilEEEHR"" UENMEFER
/NP E TR TSR I, FERFME NN FES 5 H A B AR RN SRR X%, Rt
SPGB, REEBY/NEMN BTN R M 8 RNA 4 508 BT, W Sk s & M H
WM T BRI BN R X R B R T D1 B MK FH T, i DI & HRESK T RE
EERFSEARARERNER. EREEERET, RN EEREE HRNZES 54 R TR TR
N, BRAE R S R T B MR B K, AT AR R 4 11 R b 5 I 7E R B R R, 3R T
SfE TBHKT, BENHEBERAR,
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