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WE.  spl FEREMSRREE [ B A RS 1 B R AT 38 3 A ) 1 B 0T Real time PCR 24T BRAT 3¢
RN T R spl FEAKRE P[RR IE ] Osspl JET T S5F0 AT RE TN | 2H 2 3 55 0T 5 0 o7 14 43T LA R ST 441 i
BESIHT o AEWME BT 45 S R, KA Osspl FERIAET 7 S e @ik JE P& 559 050720647800, ¥ 41 4K 1 032
bp,SP1 2 [ 1 343 MR ILRFR LA, (55 T FI T80, BEA A F 1A 2 MEERIXIE, Real time PCR 437 4s
FEIR, Osspl FEAKFEM J3rh ik i due s , FUCH T AR P sAIG, BeAh, Ossp ZEMT R i 25K HA B 5 0 1 S 1oy
ZRTEPRAFETE, FR B E R, RAG RS T AN 45 R R, SP1 8 FE N ToKRE 4Rk, Lk
SEREIRT Osspl JER 5K AREM -SRI K TR0 W0 R 3R N Osspl FEFDIREMIR ABFFEHR AL T 3501
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Subcellular localization and expression under drought conditions of rice
Osspl gene

TENG Hai-yan
(School of Chemistry and Bioengineering, Yichun University, Yichun 336000, China)

Abstract: The spl is a key gene for the regulation of chloroplast protein import, and Osspl is the homologous gene
of spI in rice. In this study, the structure and function prediction, tissue expression, drought-responsiveness analysis and
subcellular localization analysis of Osspl were carried out by bioinformatics analysis, realtime PCR analysis and transient
expression analysis. The results of bioinformatics analysis showed that Osspl was located on chromosome 7 ( gene accession
number; 0s07g0647800) , and the sequence was 1 032 bp in length. The SP1 protein was composed of 343 amino acid res-
idues, the signal peptide was located at the N-terminus, and there were two transmembrane regions. The results of real time
PCR analysis showed that the expression level of Osspl was highest in rice leaves, followed by leaf sheaths, and lowest in
roots. In addition, the expression of Osspl could be significantly induced by drought stress, showed obvious drought respon-
siveness. Subcellular localization analysis of SP1 protein was performed by transient expression assay, and the results indi-
cated that the SP1 protein was localized in rice chloroplasts. The above results show the relationship between gene Ossp 1
and rice chloroplast and drought responsiveness, and provide the basis for further research on the function of gene Ossp I.

Key words: rice; Osspl; subcellular localization; drought stress; gene expression
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WARHEDIRE ™ B4 A R SR I el ik
FEHISMIE TOC 2 1 1Y R fifp R AT I S A 2R 1 i A 9]
209, 4% B SP1 ( Suppressor of ppil locusl) , SP2
(Suppressor of ppil locus2) Sz CDC48 ( Cell division
cycle 48) & H PMESE AL, Hor, SP1 & B 7 5i i fb
TOC ZHZ KAk, B SP2 Fl CDC48 4592 Ik Tk AY
BT P S A A B T 380 40 5, o 4 B v 32
BK-#E F1 B /& R 4t ( Ubiquitin-proteasome  system ,
UPS) B, 3X A% TOC 2 H AT 2 BRALF R
i AL FR Sy i 2 A4 RH OC 2 11 % f#% ( Chloroplast-as-
sociated protein degradation, CHLORAD)*', CHLO-
RAD HLHIAM S HIEH A K &M T Bt sk A
B AR 35 R A PR30 M AT G, AR SR e
FAET U ITIE A S spl BERR IR TOC 2K
IR AR | AT AR e (AR 2 1 i A B 1 P2 R A
SN 7 TR SRS I Sl B ) S e 7
It 3Rk spl S5, A RO RE ) AH L AR
TAB S 4% 5 W AR [R) 25000 B9 spd S8 78 MR D) R 3K i
KGOS T R, TOC 2 5 H A
AR SP1 F W R I E AR OCHE KW Sp1
Je 58 11 S5 200 0 J5 1] P S 1 i A %) LT PR T
R I A R B R B e O AL i B AR DG

spd AEZKAE P Y [R) R DR E i g o DL AT, K
FE P EREEAREEY 22— Wi Ty
WS AR, AW FE L HE spl AE7K R P A [R] I8
FEH (528~ Osspl ) VE R WFFE R4, il i A W S
oA HHEUERR 5 P A R 48 L E £
Wi5E Osspl BEPITE KRB AL P 51045 B ZH A
TR S O R K SP1 R A S 4 S 7 1 L
DI Jim SR RIS 1235 PR ) ) R A0 ) A K e -t
PR 1 AR AL 28 Bl

1 MRS IE

1.1 RBEw A

ARG T FH K FG ( Oryza sativa L) & F0 A B S
AR AR 11, B AR R T H 3R o B v (R i =
L B
1.2 k¥ spl EE (Osspl ) RHBEBEARHEY
BEEFEDH

Z: B B I (Arabidopsis thaliana ) #) spl 3 K
(AT1G63900) 4 it J5° 51 Fil 45 11 o7 2 56 R 7 91, 75
NCBI ( https://www. ncbi. nlm. nih. gov/) W % i i

BLAST Y g A $%& FC 7 /K e 22 DX 41 v ) [R5 91
i DNAMAN {41 K A8 AR I SP1 2R 2
By RN E M 73 Hr . R SignalP FR4F 47 K
SP1 # FF 5 K007 E 53 Hr, TMHMM 31 3547 5 1B
XA BTN, SOPMA BRAF2E4 T — 25 4B Tl

1.3 RNA 2B & #RH Osspl k&

IEFARK 21 d B B R KR, BOEBCE —
M CPATHURE 3 00 IR A TR PR i AR A, SRS
F-80 CUKAEIRTE, Z& Magen 17 £ 2 HUEL RNA,
Vazyme S5k & ) 74 5 )5, cDNA P2 1E i
W ARG Osspl 19 1 F e 3N BETTH51 9 (Osspl-F ;57 -
ATGTTGATCCCATGGGGCGG-3", Osspl-R: 5'-TCAA-
TGGCGGAAAGTTCTC-3") #47 PCR ¥ 14 , 44 7= 4y
25 BRI L VR I, DD Imllie B B 457, 4
[l 7 ¥ 7% 4% % pMD-18T #AK, %% 4k K 7 AT B
TOP10 /&2 S0 M, B PCR %5E i, kA )
T .

1.4 KTEERNIIEIN TR E

FTFALFTIR R e 11 Bp A ROKAR L
AR EFRWIEFE B3 d T 1 WEFRW, HRE =
U, PP PR R ERAE TR NS, WK 4RI T 240K
gy, B AT B R RS — Rt B v R,
RNA B LURE T,

FHT T A0 P AL 11 BFA BUK RS S, AR
BRWEEREE - —0, T &R (S
IKREFAR A 45— i hnd E R R ) h gk s K
FE=E - (NR R ILZ 21 d) 5 Rk, TR
AT TR BT M e B R 2B E
16 h £ HUFE 1 IR BHR 3 bR, RERR BT FEI5CE — it
Ja PEEBA A T, SR )5 BT -80 CUKFHIRAE, T
RNA $& IR 520 o 537
1.5 Real time PCR 4 #f

i A RURR AR A e T 1.3 B AT
RNA $#HHI % 5%, cDNA 7281 ddH, O i B¢ 10
%, & h A& M, Ph OsActinl ( 2 H & F 5.
0s03g07181000) fE NS AL A, LR 21 B AL B 1Y
FEAAE R X BR 3547 B i 3L A 1Y Real-time PCR 7
BB AL R 270295 Excel BN Sigma
Plot H A4 347 430 #r FIAVEEl . Real time PCR Sz i &
Z (10 pl) :2xSYBR mix ( TaKaRa) 5.0 ul, cDNA
1.OWL,F R 5I#4 0.5 pl,ddH,0 3.0 pl, Real
time PCR W 251F:95 °C 3 min;95 °C 15 5,60 C
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30 5,40 MEF ., Real time PCR " B4 {d 514 . Os-
spl-1210-F: 5’-ACTTTCCGCCATTGACA-3'; Osspl-
1379-R :5'-TGCTTCGGCGCAATAC-3' ; OsActinl-F ;. 5'-
CTTCATAGGAATGGAAGCTGCGGGTA-3"; OsActinl-
R:5’-CGACCACCTTGATCTTCATGCTGCTA-3'
1.6 Osspl-gfp BRI RIEFH KGR

VI A Osspl 4t ¥ 51 1) pMD-18T #k {4 JJy £
M, U B AR & 1R B T TGA B Osspl % 5 15 51)
(P 1519 KBV 85 Osspl -Spe 1-F ;5 -TGACAC-
TAGTATGTTGATCCCATGGGGC-3"; Osspl-Hind-R
5'-TCAGAAGCTTTAGGCGGAAAGTTCTCAC-3') ,
P17 Wy 25 By B R TS F K ARSI S R T g 3 7
& DNA F B, BRGIPE RS VIS F Osspl 750 %
A pOX # AR 358 Ja 2 FHl gfp JF 50 Z ], 1y
p35S-spl-gfp-nos FIKHE , H 37 W) e AL KM A1 T
TOP10 Hitk, & W PCR F% IR T 51l & 545 FH
PETLRE,
1.7 FEAERER S BB RIESH

KR B 200 D 2 BT A P A HRUAE R 7 R
R UK RS, 4% Zhang 251 By )5 B 45 J5 AR 5
&, WA p35S-spl-gfp-nos FIRHEM TR 20 pl (&
Fit 10 pg LA b)) R PEG A 53k 56 A et i
KRR A A, [ Ak A p35S-gfp FIRHE
() JORLAVE S X R, 28 C MR E 18 h,250 g B S
min, PR B UOIE AT 13 e s) oL R R
k5 (Carl Zeiss, LSM7 DUO) WAEELE BIFF1IR

2 HR50Hr

2.1 Osspl EEWEFFIF SP1 EHKEERF S
HHE

DIHARE ST spl i P BRI 3 3 R B 1 o 22 JL TR 7 371
YERZ IR, 28 BLAST 438, e 7K R b i ] D 35 (R
fLT 7 SR, B 55 R 00760647800, %
RIS EE P51 42K 1 032 bp, 7KFef SP1 25 1 o1 24 AL 2
JP3 1 343 AN IEFR IR IL AL AR, SR JT SP1 & 3k
FRERFEBORR] . DMAMAN Z5854E43 Hr &8 3 R | 7k
FEFN LB JF SP1 2R 111 & 3k R )7 9 A L EE
71. 18% , o 53w ¥ 3 v ) 35 > 2 SE R 5% S A0
RING ( Really interesting new gene ) U445 254438 ( [
1A) ,KF8 SP1 EHIA 2 MBI, — M T2 3%
Ui, 25 MRFEMEF (K 1B, & 1C) , 8 SP1 HEH
5T T8, %05 5 IS IR I SP1 {55 k)T 41

FEAHAR], RAT 2 AN IERRIR I 2 5 40 SP1 & A
8 57 F SRR AL, 55— A~ 5 DX A7 T 565220 ~
250 FEERR IR AL, 2 A5 I IX 2 [R) 1Y Bk B T
b5 A B B DX R B (R ik i ) A3 T JEE P A
(I 1C) , LT s SP1 & H & A 2B
o SETELER , 42, 27% , HA M ORGSR h
WLL KA B A (K 1D), 40l 5 32.94%
20. 12%F1 4. 66% .
2.2 Osspl EFEEE

HRAE A 15 B F o M 25 3, 78 FF 2 Ay A 75 o]
BT VR B W13E 1T PCR 4738, L 56 SR AR5 1Y
cDNA Syt , PCR 9714 345 Osspl 92 K AL 7
G, P 25 [l ORI P 565 IE , #6517 511 5 BLAST
IIHTARAHAY mRNA 81—, A BEK M1 032 bp,
CEN G il NS B
2.3 E@A Osspl FNARFKIEFT RS

Hf A ROKFEL G AE A SRAE K SR N A E IR
I =M O BUR A EECE — R AT
FePH Osspl (LRI DL, Real time PCR 45 2R
N, BRSERTE 3 M S Rk 25 5% TEM
H R K e , T AEAR Th TR K5I, Osspl
FEAE R AR A T R E AT NS IR 0s-
Actinl ;M KK N OsActind 19 0.27 £, 85I
M A IR K43 9N OsActind 9 0. 11 £ 51 0. 04
(B 3A)

ETRELMT, BEE Osspl BYFRIBKE B E#H
o TR BT A 0 o8 e i, JE I Osspl
AR NS 3 R OsActind 19 R IK 7K, 3
e T LRI A S 16 h B, BEH Osspl FikK
SRR W 5E 4 A TR R AEURE B X REATS SR
B (K 3B),
2.4 Osspl-gfp HiEHHE

e SP1 AR I AE A N 1 I, FRATT LA
SOV AR gfp VERMAEFER FE T Osspl
5 ofp B MBERTFIREAA . PG SP1 EHMES
KA BT S i8R A IR T 2 kv , PR L FRAT ]
T gfp BIEFEHIAL T Osspl BREEF 1 3 Ui 1) il
BRBHE RILmELS ) |, LB 11 GFP (5 ik
TS E AL, P91 WY %45 A KIm AT
FIEIT IS, 3RAF Osspl BHIEITH (A& &b T
TAG) i AE gfp LU fil-G 22 38 204 BH PR s b | 28
REEH UL 4,
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Fig.1 Sequence alignment and structural analysis of SP1 protein rice
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Fig.2 Evaluation of amplified Osspl base sequence

2.5 JK#E SP1 & BRI AR E fr

T MK AR SPT SR F A 20 P AR SE 21 O

PRI B p35S-spl-gfp-nos 3% 35 HE 1Y) 50k %
AR 8 D A JBAA TR FH p35S-gfp-nos JBUAL &%
A AR 8 D A AR SR o R O SR A I
R, VE R X BRI p35S-gfp-nos BRI 541k
J&i ,GFP 25 [ 4 ¥ & o0 T 40 Ml 5T, i p35S-sp1-gfp-
nos AL S5, SP1-GFP filv & 2 11 BLAY IX IR 5 -4 R
A ATt EG, RS ER T &3

iRl
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Fig.3 Expression of rice gene Osspl in different tissues and under drought conditions
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[H s nos :nos 2 1EF
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Fig.4 Structure of spl-gfp transient expression vector
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G2 e i #44a 2291, TOC Al TIC TE ALY
Seis A PR AT LIRS AR 1R AY N I (5 5K
TG T HE A SR AR I 3 — 25 5 B SRR I
J BRI SRR TR
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Fig.5 Subcellular localization of GFP and SP1-GFP fusion protein in rice protoplasts
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i TR I M AR AR B A PR R R spl B9 D)
E,JF T 2019 4F4RIE 1 58 B AU I SR 2 9 I
iy AN TRFZERIL B0 5 AEL 0 I S A 2 3 5 A 1 9

T o 4 ] SR AR M TOC 2R 1) A fige 2 3R
(4 SP1 X TOC & 1 19 R i LA 1R
spl FE R FeIR T3 = REAS fEE A | TOC B 1)
TR IR SRR R AR AR KA Os-
spl FEPRIBRIE P54 B KA SP1 #E 1 22 ik iY <
JEYI SR IT spl KA SP1 E A AR, 2 FEH
JoT () — R 25 A 5 AT v BE AR AR , BLAST 23 B 45

IR, Osspl R/KAFEER A Ml — 5 spl HA = A
IR, H L, 0T LA Osspl N spl FE /KA H
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AR R LA

R IT SP1 MR H 22 K E3 3% HE i 5 R L
511 3 HJ& T RING (Really interesting new gene )
T E3 AR, Moy T P X & A RING S50, X 2
— PRSI, 5 T A HAL A BT A AR 2D
AE Sz IRTL DI REA G, 240 RING B E3 RS
SR a5 RSO spl BEPH kAT
TEMIAIE T T3, spl i FaBAEpRS SR a0 i 52 1
o TP A RURE AR, T spd 5 738 AELRR DU) 11 B 52 1
e RWZFE N A S 5 IEH A K AT Ay
SRUREE 1 B AR B2 5 R 0 T I i
ARWFFEE L FFIR L, B KRS SP1 BA SR T
SP1 A RING 45 44 45, A b ] LA <2 K A% SP1
WE T RING B E3 HHM, Fexnthai kM,
Osspl IR EAT W 09T 5 R PERAAE 76 T 5 4%
R, Osspl WFRIR T AT DASE = B IE 3 4514 T Y 4 1%
Kitn KRR S5 TOKRE T R pid At
Hb R AR A L 455 45 G A5 o IR T 25 5, ]
DA E /KA SP1E L 7E A, I HLAR 5 IR0 Tk
HE N it , SR ST SP1 BYME -5 AL & FUE AL AR TA]

KER T EREEMREFEDZ —, T 5 "k
SRS GBS KRB A A = i e e
AWFFEER TR T IR Osspl 5 /KRG M- 24K oK 5
TN Z B B SRR, it — 2 AL T RERIE 5T
FE 7R /KA A 1S AR LI B T e
H A, FRATE 2 i He BN BRI T Osspl HeH i
T RIAE R AN SL AR RE  , LA i % BE A A
PR Osspl BRI ZHREIEAT IR ARIBIESE
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