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Analysis of photosynthetic physiological characteristics of loss-of-function
of STN7 in rice ( Oyrza sativa)

WANG Qiu-Ying ., LI Xue, DU Lin-Fang
(College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: In this experiment, it was designed to investigate the differences in photosynthetic perform-
ance between wild-type (WT) and stn7 mutant. The seed germination rate of two rice was detected. Be-
sides, chlorophyll content was measured by pulse amplitude modulation imaging fluorometer IMAG-
MINI, SPAD-502 chlorophyll meter was used to measured the SPAD value of plants in the seedling
stage, and the light response curve of the plants at jointing-booting stage under natural growth was
measured by the LI-6400XT portable photosynthesis system. The results showed that there was almost
no difference in seed germination and SPAD value between WT and stn7. The result of chlorophyll fluo-
rescence parameters indicates that the photosynthetic performance of WT is better than stn7. The result
of chlorophyll a/b value and light response curve reveals the ability to use low light in WT is stronger.
And the result of the light response curve shows that the photosynthetic rate of stn7 is higher than WT
in high light. These results attest that the STN7 kinase is important for the photosynthesis of rice.
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. TR IR AL A B I & B AT TIAE
FHAE AR TR R R AR HE S X UE 3L T 2R AR I 2R
P 2 A 19 05 2 R 2 . H A STNT
AT BE LI B AL BB £ L STNT 28 S 5
ffE LHC TS, g1k iy LHC I &85 JF PSTI 45
G2 PST AR AR 2, LHC I ##:4E PS I
IR ARAS 1, R STNT % AR S e 4 b A
A /DR A 4 B AR = STNT i 275 (A,
CP29 o RRE & A B IR fL >, X Bk STNT
5T fE Ak CP29 /Y B 2 k. I J5e B 1 F 5% 4l i
STNS X T i T (9 CP29 IR 1k 2 A ] 21>
AR R VR T CP29 A I8 it L A 2 F— A
HPIH A WA R L.

AT T i STNT 1l Bk (1 22 45 Pk 7k
T -5 W AR BUK AR AR A AR BB R Ed 22 57. dEHAR
SE G AR R H AR B KRR stn7 JERI 28R H
AW KRG Fo AR AR X ORI oAb 710 & 0
LI R T O SR R 0O B 1 S RO 2
RIS — e 4R, b 4 58 STNT il
(D) REHR AL — 2 R .

2 MR5TE

2.1 SEIgHFE

WP LE RUFN stn7 8783 K H AW K A5 (Oryza
sativa) Ty L.
2.2 EWHE
2.2.1 #AFEF RN AR sn? KA
PRIKAE A HE 100 J5UBURL 6L 6 1 Al 0. 120 (W/
V) YR GATR BN O B T I 2 7K 16 Uk Ja 1= I A 3L
ZOKH, T 3T CHEIRA A ZE. fghR 1 d WA T
REFIEOL DR IR B R 1 — My A 2 br e
RSNV 3 I o G - N K 1P @ S R 2
TR R FIHLL R FIE S R A BT R A =8d
R ZE R0 Bl A 4 R R ZF R = 4d Wk
ZERD R R R B R 2R R Gi=2(Gt/
Do), Fp 7l S35 VI=SXGL K, Gt t d Y
R DR HEG S AR 3 IRl ng Bk
(em).
2.2.2 ctretBRFORRELTMNE R
PR : 5 IR A 45 A i R VR e gl
BUHTEE ) S B0 WT R sen? KA 0. 1g B
PEE TR A A 80 Y6 T » 2 1Bk R 45 A1l
AT WS SIS NS B 80 V0 T K A1 5K
BB, T 80 V0 PR Pk A Ik Rk R L VR U
W A B0 80 Vo TN E 45 & 10 mL,

B AH 3~5min . L 80 Y0 VR Xt B L FH AT WL Y643
SR I 2 AL B AE 645nm Al 663nm &k i1
Fefl. MR WIS R i 4 K a(Chla)
(mg/mlL) = (12. 7X Agss — 2. 59X Agys) /Vs; 5%
2 b(Chlb) (mg/mL) = (22. 9X Ags — 4. 67Ass)/
Vs ¢ Z Wi (Chla+b) (mg/ml) = (20. 2% Ay
—8.02A4s3)/Vs. Vs HHRBUR SARFL, Bk FE &
B2 = YR IO, SROF- 1AL

2.2.3 =t/ SPAD/awym &  FEHLIEE L))
(A EF A= BURN stn7 KRG 45 = Ak B3R BE L% B — A~
iR, B SPAD-502 b4 28 5 f il e A 1 i T il
B A0 R SPAD {8 . SR S35,
2.2.4 rr@gEZ kS A F AL E FEPLIEI
LTI R B A TR sen 7 SEARPROKFEAS = #k ] Im-
age-PAM2100 %36 B AZ A I £ AT 45 %6 5 (Fo ) »
PSII e KGREFE L3R (FL/F,) 6 F 32 brtil
SRR (OPS 1) MG H K R (gP) L I3
Y. F./F,, (HAERIFRIRE N 20 minf5 4. Hr,
F,/F,=(F,F)/F,; ®PSIl =(F,” -F)/F,’;
qP=(F,~F)/(F,~F,).

2.2.5 st Rw&en e BHE e 2R
NI R B A BEAILBE B
I B A= YR senT 2 AR OK RE 45 =k, LI
6400X T i #5206 AV FIASCI 2 H e 137 h £&. )
5503 i photosynthesis &4 (2% E LI-COR 2
FDRREAME 5 (LCP) OGAR A 5 (LSP) | 5 IFFI
HOR(RAD R E T ROR (AQE) Fllf Kot &
K (Amax).

b )AL B R =R G Ve S = K S AN
CO, HePETEE BN 400 pmol CO, » mol ',
30 C LR EE A AR R, Y6 IR FE AL 0~1200
pmol « m™? « s E 10 4 £ (0,50, 100, 200,
300,400,600,800,1000 pmol » m * « s 1).

2.2.6 RIFELEESH  FERIEHEH Excel 2013
PEATALHL, B 25 M2 B R SPSS 13. 0%k 4, #H 2%
2xE FH Origin 8. 0%,

3 BRSNS

3.1 KFE stn7 REGHFHRER

M3 1 PIRfK AR AW A S LR E . 5 WT
FALE » stnT Fh 300 5 25 38 R ZF A FUR PR BOIRAIR
oW 22 5 AER TG IR BCRF AR T WT. i n]
PAFE K AE L STNT S0 SRk i AR 2 Rk T
KNGOS YT B A Y JE R AR 76 SR B T
Kt AER AR AR W T3 R TR .
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Tab.1 Seed germination of WT and stn7

ki) KR RS RHEREC WENEE
WT 1.00 1. 00 25 155
stn? 0.98 0.98 24.5 142

Different lowercase letters indicate signifcant difference between

WT and stn7 mutant at o= 0. 05.

3.2 JK7E stn7 REKHI AT 4% E & E.SPAD fHN
HERERASH

W1 sen7 KAEM R ER B B/ S WT JF 62

S o DRI i i 2 3R 5 B SPAD {E A2

RO BHC AR 2. thak 2 T LUR

WT 2R a MR b DSR2 R & s AR

W 7R T AR R AR R A T B 3 M 25 L I
FaGmagR b WILEEMKTRZK WT 1
SPAD {H SR W 155 T 58 A8 (A A {H 2 0 B e 25
S5, B STNT Sl Sl XK fg ik B2 2% 5 1)L
TCHEM. stn7 1) FO BEAR T WT(EJE AR TE i w21
5 G Z AR A A 2 R 4G SR A — 2
AN, stn7 19 Fv/Fm F1 @PSIT WK T WT, H R
U RS0 2 22 5. 2 WT i PSIT (15 RE i fb 3k
ML PR B Sefb s i1 S S T s, i
J5.WT () qP BEET stn7, B8] WT (1) PSIT I
TR BER G, H PSIT oL F& 3805 M k.

xR 2 WT M s HHEEFESPAD EMMHEREF L NESH
Tab. 2 Chlorophyll content,SPAD value and chlorophyll fluorescence kinetic parameters of WT and sin7

o H&EEa  HEED  RBHGE MHEGHEa/ SPAD WL etk JtF PST PR A=K
(mg/mL) (mg/mL) (mg/mL) W5E b " O MR FJF. bk oPSll ¥ P
WT 0. 3582 0. 1602 0.5162 2. 234+ 30. 42 0. 0872 0.7012 0. 662 0. 808
stn7 0. 3462 0. 1522 0. 4964 2.276% 30. 12 0. 083 0. 683 0. 6452 0. 726>
Different lowercase letters indicate signifcant difference between WT and stn7 mutant at = 0. 05.
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Fig. 1

The light response curve of WT and stn7 rice booting stage

(A) light response curve (B) intercellular carbon dioxide concentration (C) stomatal conductance (D) transpiration rate.

3.3 JK¥E stn7 STA(REY SN AT i 2k K IS H
M 1AL AT 2, BEF LS PAR YR
Si8 P AR RN senT 58748 KR B0 43 B 3R AR AL
LTS (HRAROR RIS B R P 5 AR
P B9S2 5 BRIV A 05 O 5 R (R 5 8 AL s B9 52
PN FLCLCP). 72638 2 400 pmol « m?
s AR PR B AN SR AR T IO I B A Y
G A AR TR AR R 8 T IO SR I AR

PR A 0 G 303 B T v T AR R, &) 1B J2
] CO, YREFRbR, MRKRE S ST R EH B
TEOE5R 0~400 pmol » m ? « s ' Z[A], N,
ZIRAB R R E. HAE 0~50 pmol « m™* -
s ORI Z ], AR R ML) CO, MR EE = T B4R
A, 585 K F 50 pmol « m % « s V5, AR B AAY
Ay TR ARR. I 1C B AL 5 BE S8 B AR B AN
SR AR 2 I A 5 Y 5, T 2 B — N B
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FOAEOEIRALT 800 pmol « m™? « s ', B A A
AL T B AR, Z )5 W2 28 AR IR I AL 3 B 3
K A AL B IR B B N [ mT DA U B AR AR
AT AF KRB, B 1D 285 3R, n] DUE 245
LTI A T A

3 B IR senT ZRAFKRY) Rd A LCP #f L
A B 3 1 FH Y A TR 2 S A AR R TR B
AT O S E R B A LY. Ah, BF A ALY
AQE 35 TR, R B 1 By AR AUAE R A H]
55CARE TR, X 53R 2 thita R S E A R A
5. Bl A O R B Ry, AR R 1Y P 38 37 8 4o B
AR, HH LSP il Pn #B 0035 5 T 072 A,

&3 WT 0 sen? BN R Hh AR S

Simulated parameters to light-response curve of

WT and stn7

Tab. 3

Parameter wWT stn7
SerMzE S LCP
(pmol +m 2« s71)
S LSP
(pmol +m 2«57 1)
I 3% Rd
(umol Oy *m 2+ s 1)
FUE TR AQE
(pmol +m 2«57 1)
FREOGEH A Amax

(pmol COz *m 2+ s 1)

18. 0040. 69* 24.00=£0. 007

1274.40+10. 87* 1726, 80+45. 82"
1. 98=40. 09% 2.09=£0. 142

0. 104=0. 00? 0. 085+0. 01"

35.16==0. 90# 41, 40+2, 82b

SEIE AR R B — AT N A R /N R SRR b ) 22 5 3K B
0. 051 it /K.
Mean = sem., different lowercase letters indicate signifcant differ-

ence between WT and stn7 mutant at = 0. 05.

4 3 e

H X T 28 B A 5 B 1 U i F 9 1 2 B
BHEALY) TR W 2 v W AP o 2 A A W B R
FRUSERK ARG A 2 I E 5 R W AR
TP LK  western blot, Il 5 56 Y65 4t 2R
DCEN S 2B HL Je— B R ) Lo A A
FENRM XS sen7 FEARRI)SEA A B CS BN
F .
STNT7 s £ 24 ]2 g w e Ak LHCIL |
M EE F R IR LHCIL gy PSIT A 5] PST, #E1fi7 Hh otk
A TAR MRS 2. TR B 0 9 5 R A 5 ok i
ANT] /RS20 RIS B ] DB O RE A BE M 43 T £
WA RGE. P B9 & B R AT ZE R, e
b WT I sen7 WIF KRG FEFRF 15 & B B O R K 22
S HH TR F AROKFEMRIVE, 78 FoR A K it m]
eS8 T BHA 22 50 WFITSE R BN st

RRFF 0 A LR e AE k.

2R3 a FIFEEEE b IR EEAN . Az PR 2514
AR, 43 a M43 b 1A B i % 2
MR ER a/b (AR (HIH T2 a/b fE F
BLE SR AE IR . R a FIFSREK b 1
AHE AR R ISR R AEIR . 5965, B it
GFE a SHACHT R E b NIL P E G A2
%, SZIAE R B2 B sen? MEARBO M g E S
WT AL T2 5 0 WT RikkH4E R a/b i)
(BB UE B FH 55 06 1) RE 1 B 58 AR IR

M2R R AN 1 SRR, WT Hbk
stnT RASMIKFE ) PS 11 FFCRE BE K R ER 9 6 5
SRR A RCR . 45 A4S TR AR A3 WT [R5
AVERRCR BOCA VRIS REIY L sen RAZ IR .
MG R h£R & 1. A FE 1. B, a] LA H Ci Al
Pn 2GS, X5 Zhang % NS K A A
FERYEE R — 0, X AT ARt T R G AR
T2 Ci BRI, BT , B G5m i 3 K, A 1Y
S ALBKTF MO L [ , 2% i R B 2 5, 17
WG ) — AR bR K 2 #1855 Bl RO, S 806
BHCRHOR M. S5 R 1 R 3,5 e P A
5 DA B AR R S R I R A i i 2 T R R
AFR B SEREA F R 4. BHE b STNT S Biok
2 FEHARANE T 4 1943 LA DG RE  (ER 45 SRk
HH 2828 R AE R s ot A R R TR 5. 7 AR R B
S EARIF RIS A Re ik — R, B4 AR5
STHAFGE STNT S ) D RE St — 2 Rk His.
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