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R RH R KK FERT AL, RS AR ALK FE A A B R E LI, AL A B
HEWE S, YR 110866; 26 Y 77 B g 2, $EE 113122

WE B O BERR R 0 8 O R T B R R R 3 R N OGN . I R R SR BE T AN S 5K (Oryza
sativa)H B %% IPP2CE: [H OsSAPP3. T 5t#& W, OsSAPP3IHIJE 51 1E Proossapps-GUSH:E R K 11l B 7T (Arabidopsis
thaliana) )34 FE I Fp AT iEE, I FLREE LUK -8 05 5038 n . Il CaMV 35S Ji 201 Bk ah 21 i 2 S Y5k %61 OsSAPP35: 5
IR E I OE R AR HTES)E 3T GVG R 4 Ik 5 OsSAPP3S: i id #1k T BU: K= R 0L g 7 th B Ja A8 /) |
HeEsin, R R LB S R E R, SNEIE T OsSAPPISEIN BRI RiL 5, FI A S 5t 2 EPCREG I
SAG12, WRKY6HINAC2S: R An S H B3 LRI, MALEEN, OsSAPP3RZ 5K i =2 W IE M FER T .

Xk$im MEggr, i, OsSAPP3, 2CHY i L I

BER, KEE, BN (2019). BT XK IAKIEOsSAPPIHEF R # B I B %, MY 54, 46-57.

AL AT R, MY AR AR
WA RAR P AR T R (PCD), B2 A7 $
PR R A (B 455, 2014) I NEZ I BUG, HE)
WOE B SBAR T, WM ) S5 h R AL, fEREE
A7 BVE TRV 2 FFRI A, AN A Ak o i 1Y)
TTRk(Quirino et al., 2000; #lRISCRIZERA, 2014);
HF BRI iz | MRS ERE . iy
HEVERE T T W AR S5 MR IR DL S F- 4 o
R AL EHALN, NREFEN R ZE2T
(#2 JLZ, 2010; Wang et al., 2016). M EEZZ 0%
WA 2 [E R, A e 2 RS R T
() IR P v 368 52 (1) 6 2 R 3 i 52 3] 45 b P 58 5 o ) [
ENIAY (Lim et al., 2003; Buchananwollaston et
al., 2005; Lim and Hong, 2007; Zhao et al., 2015).

JK#E(Oryza sativa)it Jr £ AH KB 7 o, K
T3 22 1 A 2 7 AR K I K TR S (8 A
2009). &M (protein kinase, PK)FIE [ BL i
(protein phosphatase, PP)FT 4k i & H i 7I 106 3 12
b B A A 5 IR 5 5 S E ZEH T (Xu et al,
2011). MengesZs(2002)FF 5t 3 W, 45 £ i kg it
FERERR AL R 45 2 IR MR 2 5 A0 R IR T T
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PP2CH BRI 2 S5 FE A A7 AE 1R B oK B T R
M, ER 1R L AR AR TR L & R (5
15, 2003). HHTCALEZ FEY) %5 € 2IPP2CIY
DL, EATRZZ 5V R4V b i R
W4, 40179 I (Arabidopsis thaliana) AtbZIP19/23
(Castro et al., 2017). £ >K(Zea mays) ABP9 (Wang
et al., 2017)F1/Kf% OsPP2C51 (Bhatnagar et al.,
20171 NABAME S 2 MBI 24k, £ 5. R
R 3 8 I ABAR A LR B R B AR R
(Glycine max)H GsSAPDI) 32 1E 7K~V B . 52 35 Bl ie
5% (Chen et al., 2018); PP2CTH & 1 W2 T 4w i
SR AP2CTAEHE W) A1 23 A= B A 50 TR 42 Jilp 3 B
5 MPK4 & %% MPK6 i 7 # # MAPK [ 3% 1
(Schweighofer et al., 2007); PacPP2C11}[F]SnRK2
T A E SRk (Prunus avium) 5 Sz s o 5 4
ok 5 8 T 32 1 ok < B 4 FH (Shen et al,
2017); LT I SAG 1135 AtNAP Y [ # ABA
FHSERH R (Zhang and Gan, 2012); #lF
JrPP2CH1 (¥ SSPP il i F 4 2 B R 1k AtSARK K 411
HISARKA T 325 ST, M A7 ) 8 755 40 e 77
- F i 3 % 3R (Xiao et al., 2015).
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AT, AT RE IS E T IKFE I PP2C
R EE A B R I 4 19 2L R (LOC_10939780; Os10g-
0544900), ¥ 1%H:F fr 4 N OsSAPP3 (Oryza sativa
Senescence-Associated  Protein  Phosphatase,
OsSAPP3). i1 Xue%:(2008)%} /K g - PP2Cs )
EorHr, KiEHPP2CsHA 11455, OsSAPP3
FERE K FEPP2C W K DK 1 - OSSAPP3 [A]
CDS4 K1 182 bp, 4ifiB394 & LMk, &
SMART. NCBIFIPfam&& £ (5 B2 A w128
HEA W] R HIPP2CE fy ek, £rT 2%53-329f = HE MR
ZIE], TN A 22155 2 R R IR . FRATIE e T
OsSAPP3SEHATG L2 063 bpftjazh 151, F
FiPlantCare M35 34776 26 0, T OsSAPP3JE 5
T XA S A O TeETATA-box, & B AT it 74 TR
Wi B2 7644 (ABRE) 1 B2 7% A4 (AE-box 1 G-box)
MBS &5 & 7 i 55 e i o, WM T Proossapps-
GUSHLITGFRIE HAA, FFARAFHH BV 1) i 5= R 0, e T #k
Fo BT RIA Y 55 1k Os SAPP3AE R 3 5
R R IR B M E A2, DR S 2 S Al AT
%G/ 8 5 T U5 OsSAPPIR: A Rt ik . 728
LR I R AN S OsSAPPIZE K i it ik 2>
S EEEFE R R TR AL SRR S R R S A R
PERTHE N ERETY o & 3 2 br L R R IE 7K o it
#HNEE S OsSAPP3I LA L. PLEgS
KW, OsSAPP3Z:H Z 5t jr 32 2k FE A #2, 2
AKFE 2 2 R T

1 MR5EEE

1.1 EERE. AnREHEHESEDHH
15

Wit 51 9(#1)¥ 1 OsSAPP3HICDS 541, 43 HIfE L
T 51 #ICDS ossapps-F HIcGVG-SAPP3-F415] A Sma |
Fisal IWEGVIAL R 2 MALE N5 ¥ CDSossarps-R
HcGVG-SAPP3-RH15] A Sac I#1Cla IFIEFYIAL A
PLKRE(Oryza sativa L.) (7049816) cDNA YRR,
AR ERAEEITPCRIN, wHE™MKERN
1182 bp, ARJGHPCRA™=Y) 7 mlEANTHAE(pGEM-T
Easy Vector), e TARIE; ¥R I TARE 2
1 5pBIM21 A E AR L K pTA7002%, /4 FH Sma I/Sac

[LA K Xho /Cla 134T XU, 43 5l [N/ Fr BERI 2K A
B, B 58 .35S-0sSAPP3RL T # iA Hi A LA J
GVG-OsSAPP3X It K IBHAR IR £

Wit 51 ¥ (1) 3 1 OsSAPP33E A 4] 4k % 11 1
ATG Li#2 063 bpi)fF4l, FF7E L5 ¥IProossapes-
Fr 5] NEcoR I I 5 16 T8 #IProossapps-RH
51 NNco IEYINL £ LLKFE(ILA9816) 5 KIZIDNAY
AR, FH R AR AEEETPCRI, 2R E K PCRS™
YIENT#H K (pGEM-T Easy Vector), 5283111
TATERE; ¥4 PR3 I TATE FIpCAMBIA1301 2 A 2,
& EcoR 1INco LB, 43l WS/ Fr BORIE A Fr
B, 35358 BProossapps-GUSKLU TG 6 1A #R AR (K #4 2E o

Proossapp3-GUSHE LRI U FE 7+ . 35S-OsSAPP3
HRLAUFE IF . GVG-OsSAPPIHE LK 1 g I At 1
i B RO R I (R A s 3044, LLR AR CK) 34 4 Colu-
mbia-04= 25 A 5t, HITE TR BH Ak K 2 K gt 5
PRl R v i R s AT R R . BRI AR JLHHIN16
NI R8N R, TR EE N (2141)°C, SRR N
90 pumol-m™s™". TERRI T A A4 B I Y] (stage) w2
HHATRIIUEE, SEFNNERTIESRO KRR
ik (Boyes et al., 2001), J1# F #H#L(Nikon D3200)#!
F13#i1% (EPSON Perfection v33)ic s # M.

1.2 E9k5

S o BT () Sma 145 BT A BRI 34 1 I NEB A
7. pBIM21#k. pCAMBIA1301 £ 4 filpTA70024%
P 23 T B J5R KL R A T P AN A R DA AR R R O (Bio-
vector). T#{&(pGEM-T Easy Vector)fl iz #4551
£ (PrimeScript™ RT Master Mix)% [ Promega 2
Al 3 E R & (SYBR® Premix Ex Tag™)WH
KR AW A7 (TaKaRa). Bl ik 57 2 % (Hyg)
1 1 Roche 2 & « GUSA 44k 2 e 6 T FH GUS 7% 't
#F(X-GLUC, sodium salt)id H Fig4 TAY TREA
", HiFEKAA T S 75(Dexamethasone, DEX)HI#&
VI E I A SimgaA Tl . 9 IEsER E ®RT-PCR5Y)
F7E B 51 7E Invitrogen /A 7 & il e 3 IR R 4 G 1
SIITE 5 N 4 ME RS LE MR AT BR A W e

1.3 RT-PCR##R
K FEastep Super. RNAFEHA I & (Promega, Cat
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Table 1 Sequences of primers

Primer name Primer sequence (5'-3") Annotation
CDSossarrs-F CCCGGGATGCTATCTGCTGCGATGGAATACTT PCR
CDSossarrs-R GAACTCTATGTAGGAACTGAGAATGGAGCAAGG PCR
cGVG-SAPP3-F GTCGACATGCTATCTGCTGCGATGGAATAC PCR
cGVG-SAPP3-R ATCGATCTATGTAGGAACTGAGAATGGAGCAA PCR
Proossapps-F AAGCTTTCATATCCGTTGTTCCGTAGCG PCR
Proossapes-R TCTAGACCTTCATCTCCGACACCTCCC PCR

No.LS1040)$2 HUA [F] 1% (MFE 1 55 2 R T 4R 11550 ) 1)
GVG-OsSAPP3% J R 11 7 7+ A CKEE 516 Jy 3% Ja i
JRNA. % HPrimeScript™ RT Master Mixit 7 £
(TaKaRa, Cat No.RRO36A) ¥ it RNA x ¥ 3% i
cDNA. UL TIP41-like{E W % % K, X ] SYBR®
Premix Ex Taq"ik7/£i(TaKaRa, Cat No.RR420A)
BEAT S2i i ERT-PCRAMIT.

1.4 HERSEERD

¥ 2 E DEXiE T 4 3 5 IE # 4 K () GVG-OsSAPP3
e B R A0 B FF MICK 516 7 87 R, 7 B RREX
0.5-1 g, MBI E T2.0 mL EP%&r, B 5 bk i)
EPEHINA2 mL 95% /K 2R . F 4 ELr,
WM TR E1-2K, BEEMN o dld, [FH
Z D REREFR X (T L R PR A &I RIS R A&
Kl b 2 18254 42 (2000) (0 75 1%

1.5 HEYRRMERDFFLE

117 Stage 1.04 (Boyes et al., 2001)f]Proossapps-
GUSH R I 4h i N AR 5 LB R 56
AN FIFE DR K 1/2MSEE TR AL BE 24 /NF, - [R] I 4%
2 H & 10 pmol-L e 7K 20 (R 4 B v 741 ) i
112MSE; TR Ab FE 24 /NP VR IMOCKR . 15 957 %
BT TR, BT S AL BEIR 510 umol-L!
ABAFI16-BA.

¥0.781 6 g ZEKIMNG RIE T2 mLIC/K L BEVs
FIH . K5 GVG-OsSAPP 3 Jk [K 11 B 7+ A1 3k [H #UL 75
JERTER I R T4 T4 410 umol- L i 26K R4 115 5
B bt FOKSPREFRAR, A AT & AH B I 8] 25
IR MBAT IO . L3 REE R X GVG-OsSAPP3H:
PR UL R R RICK A A i 8 i 5 45°30 pmol-L™' DEX/
MOCK % 5 7 F10.01% 1 5 -20 (1 7 W, A FH A HLIE

S5 B IR R 3 T 1 3K 1 AR 1k (Aoyama and Chua,
1997).

1.6 GUSHLAFE$tE

¥ 15 1/2MS ) 5 F bk B 7 5L R 7R 48/
Proossapps-GUS % Jik R L /g IF A 1« #5927 R I
Proossapps-GUS % 5= R 40l 75 7t %)) i (Stage  1.0)Fl 1%
FE14 KM Propssapps-GUSHE 5t [X 4] 1 7+ 4 1 (Stage
1.04)5E B H, FHAMOGEFEERIES, KKk
H IR ANGUSHE (IR Th Bt ge fy, S8 J5 0 Fe A7 i (7,
HBEfFAGe g f, EEF PR FF14KM
Proossapps-GUSH: B: K4 7+ (Stage 1.10). 155745
K I Proossapps-GUSHE 5 K UL B T+ 48 7 A Proossapps-
GUSHL 3 RUL B 7 1) R e e (B BR ) | Ge
Jit 771322 CLR SR SCHER(Liu et al., 2010; #R 1L,
2012).

2 HRSHE

2.1 PI’OQSSAPP3-GUS$§§ ?ﬂﬁ'ﬁﬂffﬁfi&*ﬁﬁ
S

T GUSHL LU 2 e 06 Proossapps-GUSH: % K 1)
B JFHE k' OsSAPP3JE 1 (¥ i 4 2847 4 #r (B
1A-E). #4114 7 Stage 1.0f1Stage 1.04[1Progs.
sappa-GUSHE FE R PR I AT 1) 71 LIRS il
S Stage 1.100) %% 5 DA 40 B 7 32 o et eh il 31 Pro-
ossapps-GUSIIFR LT (K1B), Ff H I FRIL /KT bl
-4 (8 0 T 38 34 T w5, 158 B OsSAPP 3 5 1 13
P EL A I 2 R 0 R R . AN N1 0
pmol-L™" ABAFI10 pmol-L™" 6-BALbFE4E 5L 8 7R, 10
umol-L™" ABALLHE 5. 3 3 1 Proossapps-GUSHE HE A
MR T4 R I GUSITETE, Tt 71 R i GUSTE M
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C MOCK
— —
D +ABA

E +6BA

B Proossapps-GUSH: E: R I+ A AR B I HIGUSZL UMb 2 et

(A) YRR, M EEIT, WAERA, #Kik NStage 0.5, Stage 1.02. Stage 1.04. Stage 1.10. Stage 6.0. Stage 6.9;
(B) Ht/mr AR RMEEIT, AN EBITF, WA HRFE G0, (C) £MOCKHE R (Hz 6 7)) ab B ¥ 4% JE K 3 B 7% (D) 4210
umol-L™" ABAJE R AL TR f s 2 LR 77 (E) 2210 umol-L™" 6-BAER AR )% £ KL JF . Bars=5 mm

Figure 1 GUS histochemical staining of Proossapps-GUS transgenic Arabidopsis thaliana at different developmental stages

(A) From top to bottom, from left to right, the transgenic Arabidopsis thaliana before stain: Stage 0.5, Stage 1.02, Stage 1.04,
Stage 1.10, Stage 6.0, Stage 6.9; (B) From top to bottom, from left to right, the transgenic Arabidopsis thaliana was stained in
turn, and the seedling age was identical to that before staining; (C) Transgenic Arabidopsis thaliana treated with MOCK solution
(hormone solvent); (D) Transgenic Arabidopsis thaliana treated with 10 pmol-L™" ABA solution; (E) Transgenic Arabidopsis

thaliana treated with 10 umol-L™" 6-BA solution. Bars=5 mm

158 A 5 (E11D); 10 pmol-L™" 6-BALL B 5.2 411
il Proossapps-GUSH 3 IR #I 7 7+ 40 B B GUS T 4
(EI1E).

22 ‘ARBRIFIFRIEOsSAPP3X}#: EH i
FEKEBHEMW

1E355-OsSAPP3#% HE R p F+ 85 2 i AR v, R4
R T K TE OsSAPP3FE A (E12A) 5 Bk 3k K 41
A TFAE AR AR A 52 B 7 E A, R B ELIZ T IR
FEBEIER, BRI H DR JCIE IR 4R (E2B).
WEFe g R, 2 H A 55T R I8 OsSAPP3 %

SEA R I HEARE K E 2, ARRIEERE

23 THiESBEBIFGVGHRLIEENOsSAPP3TE
Pt R RiE

NiE— S 7L OsSAPPIMI R K ThAg, AR AT ik
SR FGVG RS W5 OsSAPP3E: K 5 it %
i, FEIRTIAH LI L AR Sk R . SMEDEXS 5
JE R OsSAPPIRE N [ R IEE I, & 3R1F64 4k
G R (EIBL). fEJE LI ik #line2. line14F
line20 L AR Tk R . FATKE 34l &7k R (line2.
line14f1line20)FCKAIF 74 T 5410 pmol-L™"
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w
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1

WT 35S-OsSAPP3 WT 35S-OsSAPP3

WT o 355.05SAPP3
B2 ZH R Rk OsSAPP3ME H S8 R B - AR KR B T

(A) 35S-OsSAPP3EFE R 5 B A TR w7+ I 2L R K IL /K, (B) WT NP A= T Fe ST A AR, 35S-OsSAPP3435S-OsSAPP3% 3 A
R R; BAE EREFRE P EKA4R Mg, BE TSR EK2I RN, BARET R PREFRTSRIRK. BrhEdn
NP ERAEE, n=10, SKIGLIWAEYHEL .. ** P<0.01. Bars=1cm

Figure 2 Heterologous expression of OsSAPP3 gene lead to abnormal growth and development of transgenic Arabidopsis

(A) 35S-OsSAPP3 transgenic Arabidopsis and wild-type Arabidopsis gene expression levels; (B) Wild-type Arabidopsis plant (WT)
and 35S-OsSAPP3 transgenic Arabidopsis line (35S-OsSAPP3). The top left panel was the 14-day-old seedling growing in the
nutrient soil, the bottom left is the 21-day-old plant growing in the nutrient soil, and the right panel was the plants cultured in nutrient

soil for 25 days. Values are means+SD of one representative biological replicate (n=10) out of three, ** P<0.01. Bars=1 cm

DEXFIMOCKYA Wi 1 1/2MS [ 7k 85 35 52 F k4745535
RILCKI A7 IE 5 8k B4 A K IEH, Hline2.
line14 F1line20 ¥k 2 (1 7 11 &k (K %18, T4
RGN T JCIE ST, T VRl G2 R B O R
fE . $57R96/Nifline 14tk R IFMGIET:; Tfiline2
Flline20tk R 401, WA K, B LG LIEAE
H i A EUE(EIBA).

B IEH A K5 R line 144 1 A #1410 umol-
L™ DEX¥I1/2MS[# k1 37 3 A7 G402, A
W6 E ERT-PCRITE A AL #E12., 24, 36. 48
AT72/NE (2 B B 5E K OsSAPPIFI 3 pr i gk
N WRKY6[1 KA & FATRIE T A 24/ N /e 4,
OsSAPP3[M R IE /KT I fm, ZJGhE%E 5 S 8] ) 4E
K218 R (EI3J); WRKY6H )2 ik Bl 2 1 S 1] (1
FEK_ETH(EIBK).

2.4 SMNRIBEZOsSAPPIEEFIR T RIiL (B
ERNEFER

SHFF 7T 5 P 2278 OsSAPP3K: [R5t % 3k [R 10 B 7 4E
KR BRI, AT IEH B 3215 K M LR
JFEE30 pmol-L™" DEXIAYR, ELLWiE3 K5, W3

HHTRAIMEL . G RER, GVG-OsSAPPIH;: 3N
PREEKT MR M H 2. R/, HER B
Wi 25 (B4A; R2); xR AT 2 . 32 5718
2-4K(K4B-E).

B FUFE21K 5, GVG-OsSAPP3H:FEK L/ 7+
B S ) R R AL (AF), BRIk L 5 Ar
¥, H G o8, w2t gt &, M
2O egEEh, FHEERE S5DEXES)E
OSSAPP3ZRILFE FEAHXS B, Hlline14tk R = E
. MR EGRERMELREN, line14. line205
line2 [ -4 25 5 & 50 7l L CKF# MK 50% « 47.27% Al
36.36% (K4G).

25 HMNEIEZOsSAPPIEFRIE T REHME
EHXIFEERERRIE

Nt — W AR S OsSAPPIEE [H 57 Y it ik Xt
T HE DR AU R T v 3 A DGR R R 32 2 e s IR T 3R
BRI, FRATR A %6 ¢ B PCRE I AME T 5
OsSAPP3E:H i Rk f5, =2 EHFSAGT2,
T AL T I AINAC2. NAPFIWRKYS, Y&
VE A S I RbCLAIRbCS, LA K M43 2% B filt A 5 3
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CK Line2 CK B Line20 CK Line14 J

-
O N O

36 h

OsSAPP3 relative
expression level

6
3
0

K 12h 24h 36h 48h 72h

4
3
2

48 h
1

WRKYE relative
expression level

0
L 12h 24h 36h 48h 72h

607 == MOCK -
501 == DEX

72h

OsSAPP3 relative
expression level

0
Line2 Line8 Line14 Line18Line20Line21

B3 4MNEE S OsSAPP3S it ik T 8k JE K40l j 7+ oyl IE i R

(A)~(C) DEXif 536/, 4 JE R bl 15 % HE A0 7 R 15 1005 (D)—(F) DEXVS F:48/INF, %% 3 K B 7 15 3 BB Fh 7 1 R A 005
(G)—(I) DEXiEF72/N N, B HEFER Fh 7 53 A 785 R H 0L (J) FMEE SRR K, OsSAPPIRE ()R AZLIEM; (K) FMNEFH
SRR K, WRKY6IEINRIELALTEN; (L) GVG-OsSAPP3H: RN FE T4l &7k R IFE R FIE KT Bl N TR E b2,
n=10, SLIZ3WEYFEHE. * P<0.05, ** P<0.01. Bars=1cm

Figure 3 Exogenously induced OsSAPP3 heterologous over expression resulted in the inability of germination of transgenic
Arabidopsis

(A)—(C) DEX induced 36 h, the germination of transgenic and control seeds; (D)—(F) DEX induced 48 h, the germination of
transgenic and control seeds; (G)—(l) DEX induced 72 h, the germination of transgenic and control seeds; (J) The expression of
OsSAPP3 induced by exogenous factors at different times; (K) Exogenous induction of WRKY6 expression changes at different
times; (L) Gene expression levels of GVG-OsSAPP3 transgenic Arabidopsis homozygous lines. Values are meanstSD of one
representative biological replicate (n=10) out of three. * P<0.05, ** P<0.01. Bars=1 cm

®2 HFIIT GVG-OsSAPPIREIIA I £ 5 e A Xt IR (CK) A2 T Ho ol
Table 2 Phenotypic data of Arabidopsis GVG-OsSAPP3 transgenic lines and control (CK)
Number of rosette 5% significant 1% very significant Rosette leaf 5% significant 1% very significant

leaves? level level size® level level
CK 94 [¢] A 2.84 d C
Line2 10.2 bc A 2.3 ab BC
Line20 11.8 abc A 1.9 bc AB
Line14 12.6 ab A 1.5 cd A

3 WIS 23 MR (13 SR K H Bt (n=36); °: 28 R MRt K FE MK B (B 22K, n=18),
3 Number of rosette leaves of 23-d-old plant (n=36); ®: Maximum rosette leaf length of 28-d-old plant (Unit: mm, n=18).

KACDTRIEZIEIL(EIBA-G). SHIHAHLL, 5+ MACDTHIRIE & LJh; 1 RbeL fil RbeSI) % ik &
Ji# 15 0sSAPP3+3(SAG12. NAC2. NAP. WRKY6 T,
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26 g

55 (2011) 0 B K FEPP2C K Rt ABI 21T 5 5)

T, HRIMOsABI2JA 5T W5 I GUSHR & 5= KIE /K

FERR. iy Rk, HERPRIEES.

RKIEEML. KHFH, TA15E T OsSAPP3H] & 3))
A

CK Line2 CK

CK Line2 CK

T, RILProossapps-GUSTE 5% 3k K481 5 7+ A [A] i 341 1
W AR, ELE PR AR 8 D7 g n(E1B), %
Bl OsSAPP3IL N 2 5=t i B AR =2l
o BIRPP2CIEM Y Z AN AW E i R A A 1 H,
{HE 225 5 ABAME Sl B T R . AR IR,
HNEABAT] L. L 3 Proossapps-GUSHIZR I, AME

Line20 CK

Line14

1205 -@- CK

—&— Line2
1001 @~ Line20
—— Line14

Bolting rate (%)
(o]
e

0 T T T 1
20 22 24 26 28 30 32 34
Days
1204 - CK
—— Line2

1004 —e- Line20
—— Line14

Flowering rate (%)
o
o
L

O T 1
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G
Line14 14 == MOCK
P ’ DEX

m
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6-BA I & 2 411 Proossapps-GUS I % 3% (1D, E),
F I ABA & OsSAPP3HE R K ik 1) — /AN IE W = K 7,
OsSAPP3T] GEfEABATS 5l B I M K IE/EH . |
PEBRATHED, ABA S 6-BAHE AT LLE L Xt OsSAPP3%
& 10 A R 45 R 2 5 KRG H AR5 2 A AR R N
RS FE o X RN FEAS [REE x H smE it
DRe et v 32 2 K D R AR 3R it T &R &
W R 2R B M 3 AR Y B 2 3 T T
BREZ —, HARARJE R SRR . AR
/I S N W Sl 3 N 3 S S @R s A L T TR AR
N, B BERFDCE B JIBRAG, MR TR AR E
HAPERT, FFER A m e B (Bl 4, 2017). ERL R T
H, SGRTMI & i R4 fif s (CCEs) LA Kl et &
A4 Gl a2 ik 72 (Sakuraba et al.,
2012), AWFFEM, SMETFE T OsSAPPIRJFHILRIA
5 B GVG-OsSAPP 3% K [K 1] g JF 1 24 vy 3% e - T
TR /N HLAC R 2 (KAA, F1); S5 R M-3R 4k (&
4F), M E SR T (E4G); fhEZ et ar2—4xK
(K4B-E). FATVEKIEEREF R R TR K B T |
BB R AT SR EREY S H
OsSAPP3 5 [F & ik &= AH X B . BL &5 LR 1,
GVG-OsSAPP 3% 5 [F 1) 15 IF 12 5 kN 32 2 78 )7 1)
BRM B, IEH IS FRAE KR, # 5L R R EE AT
MWEFA KN AT A KB B A /KRG E 2 )
EAE, HAAEYRME &M E YR DI6e;
L IE RS B YRR IAAE R, S EUE YT Z I
SRR B KRR B (TR 4E, 2017). BT

7R, OsSAPP3FK IS & T m i RS K G . %
EHA, MERTETREE, Bl R,
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Figure 4 Exogenous-induced OsSAPP3 heterologous over expression promotes premature aging of transgenic Arabidopsis
mature seedlings

(A) Arabidopsis control (CK) and GVG-OsSAPP3 transgenic Arabidopsis after spray treatment for 5 days; (B) 24-day-old CK and
GVG-OsSAPP3 transgenic Arabidopsis plants; (C) The CK and GVG-OsSAPP3 transgenic Arabidopsis bolting process; (D)
34-day-old CK and GVG-OsSAPP3 transgenic Arabidopsis plants; (E) The CK and GVG-OsSAPP3 transgenic Arabidopsis
flowering process; (F) CK and GVG-OsSAPP3 transgenic Arabidopsis after spray treatment for 21 days; (G) The chlorophyll
contents of the fourth, fifth and sixth leaf of 26-day-old CK and GVG-OsSAPP3 transgenic Arabidopsis. Values are means+SD of
one representative biological replicate (n=10) out of three. Bars=1 cm
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Figure 5 Changes of senescence marker gene expression in the fifth and sixth leaves of control (CK) and GVG-OsSAPP3

transgenic Arabidopsis after 30 umol-L™' DEX and MOCK solution treatment for 24 hours
Values are means+SD of one representative biological replicate (n=10) out of three. * P<0.05, ** P<0.01.
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Heterologous Overexpression of Rice OsSAPP3 Gene Promotes
Leaf Senescence in Transgenic Arabidopsis

Shengnan Cui" 2, Yihan Zhang1, Fan Xu"

"Key Laboratory of Northeast Rice Biology and Breeding, Ministry of Agriculture, Key Laboratory of Northern Japonica Rice
Genetics and Breedings, Ministry of Education, Rice Research Institute, Shenyang Agriculture University, Shenyang
110866, China; 2Fushun Sifang Senior High School, Fushun 113122, China

Abstract Protein phosphatase-catalyzed reversible phosphorylation of proteins is a key aspect of leaf senescence. We
screened and cloned a new PP2C gene, OsSAPPS3, involved in leaf senescence regulation in rice. The promoter of Os-
SAPP3 was active in rosette leaves of ProOsSAPP3-GUS transgenic Arabidopsis and its activity increased with leaf age.
With heterologous overexpression of OsSAPP3 driven by a CaMV 35S promoter, transgenic Arabidopsis could not grow
normally. Therefore, OsSAPP3 heterologous overexpression was induced by the inducible promoter GVG system. Exo-
genous inducible heterologous overexpression of OsSAPP3 led to a precocious leaf senescence phenotype in transgenic
Arabidopsis including smaller rosette leaves and increased number, premature leaf senescence, and advanced bolting
and flowering. Additionally, quantitative RT-PCR showed that exogenous inducible heterologous overexpression of Os-
SAPP3 upregulated the expression of critical senescence-related transcription factor genes, including SAG12, WRKYE,
and NAC2. In summary, OsSAPP3 is a positive factor involved in regulating leaf senescence in rice.

Key words Arabidopsis, leaf senescence, OsSAPP3, 2C type protein phosphatase

Cui SN, Zhang YH, Xu F (2019). Heterologous overexpression of rice OsSAPP3 gene promotes leaf senescence in
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