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The Roles of J-protein AtJ8 in Adapting to Osmotic

Stress in Arabidopsis thaliana

Ren Hongjuan, Yang Dewei, Li Jianhua, Liu Wei, Li Bing*
(College of Life Science, Hebei Normal University, Shijiazhuang 050024, China)

Abstract  AtJ8 is a member of the Arabidopsis thaliana J-protein family. It is reported that AtJ8 is targeted
to the chloroplast and involved in optimization of photosynthetic reactions in A. thaliana. Herein, the roles of AtJ8
in adapting to saline and water stresses were studied in 4. thaliana. The result of Real-time PCR analysis showed
that 4#J8 expression was induced through salinity, dehydration and abscisic acid (ABA) in young seedlings. The
result of reverse genetic analysis showed that seed germination rate and cotyledon greening rate of A#/8 mutant
plants (atzj8-1) were not clearly different from those of wild-type (WT) and the rescued mutant plants (R4-1) under
standard culture conditions. However, under saline or water stress condition, a#/§-1 seeds broke dormancy after the
WT and R4-1 seeds, and cotyledon greening rate for atj§-1 seedlings was clearly lower than that for the WT and
R4-1 seedlings, which suggested that AtJ8 played important roles in regulating the responses of seeds and seedlings
to osmotic stress. Moreover, Real-time PCR analysis indicated that 4#/8 gene knockout altered the expression levels
of several ABA-responsive genes, ABI1, ABI2, RABI1S8, RD294 and RD29B, which suggested that AtJ8 modulated
the adaptability of plants to osmotic stress likely through its effects on ABA signaling pathways.
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AR 5 A R M S T AR A P I B AR
TARAEDW a5 B+ 24F, M E N AT
SRR R ) ORI DT TRl E S T o 3
HEREU1O, FHP IR L% IR (abscisic acid, ABA)TE
SR L B 1) S E TR S T K (2 B R
Koy Wra RE T T ABAI ™. ABARESAL 40 i
W 2 B AR B AR, e AL R 5 A DL 2D oK
PR RIFF R 2 U AU RL . B
A MICEILT 250 ABAfG 5415, 045 ABAZ
A, 1 HEEF Dal(phospholipase Dal, PLDal). /g
I% (phosphatidic acid, PA). G [1. NADPHH LA
G [Ca?. H,0,. NOFIDAG(diacylglycerol)]«
AWM. BRI S Tl E s, —
AR ABASS 52 B0 ABASZ /K. PP2C/
ABI1/ABI2(protein phosphatases 2C/ABA-insensitive
1/ABA-insensitive 2)(1F 4 4175 7] ) MISnRK 2/
OSTl(sucorse nonfermenting 1-related protein kinase
2/open stomata 1)(1F A IF 5 71 ) e [A] e s R
ABASF 5 43 B O B

J-RE R E -G B 3 R S5 -
WA AT EY R 2R HE T T-EE
37855 Hsp70(heat shock protein 70)&5 & K% 51
AR ThRE . BATHEZ R EY) P B b R AR
MW AE R AT S 4k, iz LPiibR
BMEARERE. EHaSET, ek
PR UL AT D RE R R SRt LT, 4t 1 T
AR, 4 b T Ao FE P, BRI P41 ik i,
WLFIF (Arabidopsis thaliana)3E 4] A7 7E 12054 J-
AR P CHRIE - A Y KRB MG
G R AR PR, J-H AR IS Y A5
7 VE A HROE . 20074, Li%s PR T i
P+ J-2E 11 AtDjA2FT AtDjA3 1 S50 40l 3 T #A:
Ji T A HT; 20094, Yang =% P HIEW] TMSI/ETE ) &
MR P 7 T R FE AR ; 20104, Yang 25 BHO3ROE 75
pHEIEE T, AtDjA3 TR AN B s R S IE o

CAT HRAE I Tr J- 0 1 A8 E AL T fk
JGH T ALJSEL IR (R L, AtI8S 5 A A IR
O, A AT K A WA 3 Y 1 R 2
REIE AR WARIE . A0, BH A GUSHR & HL A
SEIN 2 S PCRIITIEWT I T AUBHIA UK St Rk,
A€ 8 PCRIFIE T T 88+ 7K o0 B8 71 ABAXY
AtJSFERIZRIE IS0« BE— BRI H] S 1) A% 7 1K) 7

VERTSE T AT R R T R R A R Y B AIBHE
Y R A K 3 MM N A AR LAY o

1 MRIERE
1.1 BIEFMERIES

A Columbia(Col) A& IR /- A4 K. Fh142
75%(vIv) LIS 75 30 s, TERE KDL 3UK, 5%(wiv)IKE
BT BE S min, JCREZKIYE 3R, AR5 FEFIE TG B 1)
MSE;FREE [ 1%(w/v) RERE, 0.8%(wA)EifiE, pHS.8] I,
WG4 °CHE3 d, #4222 °C, 1E16 h/8 h(Jt:/I%) )t JE 31
TR FE. 10~14 dBH K E 40 5 2h B & 2
¥ 1% Hoagland & 75 5 4 MV 55 L IRIR-S
FEAH R FE RO R PF T 4R S5 3%, 19 Fwel— Ik
Hoagland & 759 »
1.2 ¥ FEPCR(RT-PCR)

T RT-PCRY 48 AtJSFE R G X o K4 0.1 gff)
ARG T2 B TR 78 o S e R B AR R S
PR AR R 29155 04 1 mL RNAroseff) 1.5 mL EP
E, LRI WA I AT AR AT, AR5 4%
HOT IR BUR RNA . DLRNA A E L SYBR
ExScript™ RT-PCR & ¥ s 101 & (TaKaRa 2 7] ) & B
cDNA. JR¥EFEFF A 42 °C, 15 min; 85 °C, 30 s.
Ir] J5 % 543 31 1) cDNAH I\ AtJSHE IR (At1280920)
K551 (F: 5-TCT AGA ATG ACA ATT GCT TTA
ACG AT-3'; R: 5'-GAG CTC TCA AGC GTA AGG
ATT AAC GT-3")H1Taq DNAZE & i, fEPCRAX L3
FTPCRY 14 [ I, FLF 2 94 °CTIAZYES min; 94 °CAR
#£30's, 62 °CiE k1 min, 72 °CHE{H30 s, JL29MFIR
A I LA Actin(At2g37620) L K1E 2 9 2 (F: 5'-AGG
CAC CTC TTA ACC CTA AAG C-3'; R: 5-GGA CAA
CGG AAT CTC TCA GC-3').
1.3 KFEEPCRAHT

18 i 5215 5 B PCR(Real-time PCR)J7 V46 A
[ 2020 h R M 4 AJSFE R Rk K. gk
DRI P SRR 32 A8 BE DRI 1) e S5 7K1 J B A R R 58 A
P ABA O S R R 7K P o BAAS [ A R A 42
HX () RNA K K4, F] PrimeScript RT Reagentif 7] &
(TaKaRaA F) AT [ e 5 5 8 cDNA, F2J7 24 - 42 °C
15 min, #8J5 95 °C 2 min. DL cDNA AR, % A5k
DRSS M % 1. H SYBR Premix Ex Taqift 7]
£h(TaKaRa/A 7)) BET 5 FEPCROMIT, B2 40 95 °CTil
AEMEL0 s; 4R 595 °C 58, 60 °C 30 s, JL40MIEFR. LA
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Table 1 Primers used for the Real-time PCR amplifications

Ay i FFAls SIS~ 3)
Gene names Accession no. Primer sequences (5'—3")
AtJ8 At1g80920 F: GGA AGG GAC GGA GGA ATT TG;
R: ACG TGT CGC AAT CTG GAT CA
ABII At4g26080 F: TGT GGT GGT GGT TGA TTT GAA GCC;
R: GCC TCA GTT CAA GGG TTT GCT CTT
ABI2 At5g57050 F: AAG TGT GCG ATT TGG CTC GGA AAC;
R: TCC GGC CAT CGC GTT CTT CTT AT
OST1 At4g33950 F: TGG AGG AAG ACT TAG AGA GCG ACC TT;
R: TGC GTA CAC AAT CTC TCC GCT ACT
RABIS8 At5g66400 F: GCA GTC GCA TTC GGT CGT TGT ATT;
R: ACA ACA CAC ATC GCA GGA CGT ACA
RD294 At5g52310 F: GTG CCG ACG GGA TTT GAC;
R: CGC CGG AAATTTATC CTC TTC
RD29B At5g52300 F: ACAATC ACT TGG CAC CAC CGTT;
R: AAC TCA CTT CCA CCG GAATCC GAA
Actin At2g37620 F: TGT GCT CAG TGG TGG AAC CA;

R: GGA GCC AAA GCAGTGATCTCTT

ActindERVE NS, 58 5 PCRIUHEF] ABI Prism 7000
Sequence Detection System(Applied Biosystems);™ fits o
1.4 B-EEEELES(B-glucuronidase, GUS)ZHLI 1L
FRE

GUSH 2 [ Jefferson® B Jyvki. HEFEIR T
A GUSH4 [50 mmol/L Na;PO,, pH7.0, 10 mg/mL
X-GlucF10.02%(v/v) Triton X-100], F-37 °CH&{7112 h,
W 25 S NV, AR5 FH 70%(viv) IR B i 2 ket %, T
AR B8 (Motic, SMZ-168) M 52T A «
1.5 AUSERRTHRHNBERERE

AtJSIEIH 1) T-DNAJ A S4B (SALK_024617)
b1 MALL B 7+ %8 P 0y (the Arabidopsis Biological
Resource Center, ABRC)3k 1S . M i Salk #1445 K]
ZH 43 M7 S 6 == 1) U7 74 (http://signal.salk.edu/T-DNA
Genotyping_Procedure.ppt) %5 & 21 5588k, 1 0.05 g
10 di% 1) ABRCHAS T2, JIIA400 pL DNA#E
3% (100 mmol/L Tris-HCI, pH8.0; 20 mmol/L EDTA,
1.4 mol/L NaCl)RJF B 42 513K, 4R J 4 B 5 054 X
SN DNA . PLEER 4L DNA AR, DL AtJ8FE A
K5 S190 (F: 5-CGA AGC AAG AGA AAG ACA
TGG-3', R: 5-TTT CAG ACA ACT CGC TAA AAA
GG-3")FI T-DNA /i1 55 ) LBb1 AT PCR I Y. o i
I PCRF= i > % 5E T-DNATE A AT 5 . i iFRT-PCR
I A 7R R 58 AR A AT SFE IR R S A KT
1.6 FHIKMERIBEETEWL

HY0.05 g 10 dis? f4EL g 7+ 1, JIA400 pL DNA

$E B (100 mmol/L Tris-HCI, pHS8.0; 20 mmol/L
EDTA, 1.4 mol/L NaCl)#f % 2 5] ¢, SR J #4501
FEHOE A2 DNA . DUEER 41 DNA R #5ehi, Fid 440l e
FRFRER 41751 (http://Arabidopsis.org) BE 1T AtJ8FE A
BB TR 519 (F: 5'-CTG CAG GCT TGC TGT
CTC CAG ACT CCA-3'; R: 5'-TCT AGA ATT TTC
TTA TGC CGG TGG TTC A-3"), iiid PCR 7%y 14
1 214 bp AtJSJA )T )75 . H4 AtJSJH B F1E Pst 1
M1 Xba 1(TaKaRa 2\ vl )] A7 s 46 3160 5 GUSHR
5 FL R R XUT 8 A pCAMBIA 1300(www.cambia.org/
daisy/cambia/585.html) I, #4% T pCAMBIA1300-J8
promoter:GUS(PAtJ8:GUS).

DL NFL RS T %) i v S UK RNACK AR, & %
SE3RIS cDNA. LASKG ) cDNA MR, LA A2J8FE [
FESFYES 1Y) (17 1.2)38 3k PCR 57431 492 bpff AtJ8
tS X4, EREP PUC-TH A F)Gi% BT
W TREBOAR MRS A R =007 o K 1 i 3R 45 1
PAtI8:GUSZ A& H] Xba TFI Sac GHATEGY), [FI A H
B KD 1E A i ALJSHE IR MPUC-T#E A% - i 1) (XPa
UFISac 1) oK G FHT4EH 5 0 v Brdk AT 8, 3k45
T pCAMBIA1300-J8 promoter:J8(PALJ8: AtJ8) M # .

B 2 AT 1 AT AR PALJS: GUSHI PALJS: AtJS8
Iy AL A KT R GV3101, SR 5 30 3 A& A 3 A 3 1
RACT AT T T 2B R B atj 8- 17k, )55 3
(25 pg/mL)FLPEIiE 1S 464 11 PAIS:GUSHE & H
T AT 445 1R PAEI8: AtI8 5 AR PR Ik 52 1K
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R T IR ThRE T
1.7 PB4 E

IR S AJSFEIR Ik #5222 °CREFF 10 dFfIHU
FA T4 H6 R 21547 200 mmol/L NaClk400 mmol/L
HERIFMSE IR I, 7ol ab3io, 2, 4, 6, 8 hako, 6,
12, 24, 36 hjE A4 0.1 g, IONA %, F T RNA
IFEE . X ABAALEE, LL100 pmol/LI¥ ABAV AL
P22 °CH:F#10 AU 74l 15 0, 15, 30, 60 min, HYX
0.1 g P AR, HTRNAFIFEEL.

LRl S S ER Rty e B 5 T N [EE 37|
R 7 AR AL 1% 188 A1200 mmol/L NaClag,
400 mmol/LH #&1 ) [7] — A~ MSHUK AR X . At
TAE4 CCRRIE TR FES A B 322 CR A P 1S
776 d, I IS GE v A1 R gk 1 i IR

2 H#R

2.1 AUJSEREBLE—MRIES

2.1.1 GUSHRAEARE 7k ATAUSKY AL Z A LL
PUFE T AR ZH DNA AN, L AtJ8)3 )15 etk 5 |
Y PCRY 44 1 214 bpAJ8J3 8T )74, PCRY”
WL R TATT7R . K P IEBRIR A8 5 3l 114
B4 GUSIF pCAMBIA1300 | 35453 T PAtJ8:GUS

A: 7 dIATE; B: 14 dIRTH; C: 25, D: 28 E: 465 Fr KA iR
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(A) B M 1 2
bp
b
P 2000
2000 1214b
1000 1214bp 1000 P
750 750
500 500
250
100 250
100
© bp
2000 1 624 bp
1000
750
500
250
100

A: PCRY AU B) 1, 1: AJSIAE)) T INPCR™ 4); B: RSN 2
RIEFI % 52, 112: T Pst TRIXba DRUEFVIPALIS:GUSIHI=4); C:
BB RDNAZKFRSEE, 1 B AT H I GUS; 2~8: 7/ bk
AL R B HLGUS. M: 2 000 bp[(IDNAZF T bRk o

A: amplification of 4#J8 promoter by PCR, 1: A#J8 promoter obtained
by PCR; B: identification of constructed transgenic vector, 1 and
2: digestion of PAtJ8:GUS by Pst I and Xba I; C: identification of
transgenic lines, 1: no GUS sequence was amplified in WT, 2~8: GUS
sequence was amplified in 7 transgenic lines. M: 2 000 bp DNA marker.

Ell PAUJS:GUSHERERRMITEREE
Fig.1 Construction and identification of transgenic lines
harboring PAtJ8:GUS

¥

.

A: 7 d seedling; B: 14 d seedling; C: stem; D: stem leaf; E: inflorescence; F: mature silique.
E2 PAJS:GUSHEFEEMKHIGUSHE
Fig.2 GUS staining in transgenic PAtJ8:GUS plants
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Relative amount of mRNA

R St L F Si
MR AUSINFRIEACE R I 1o ActinfE NS . B3N EH
S . R A St 25, L: M F: 48; Si: K.
AtJ8 expression level of roots was used for normalization, setting to
1. Actin was used as an internal control. Data were mean from three
biological replicates. R: root; St: stem; L: leave; F: flower; Si: silique.
El3 LA EEPCRATALJSEFE U IT F RIRIEER
Fig.3 Expression pattern of the AtJ8 gene in Arabidopsis
thaliana analyzed by Real-time PCR

R RIOTEUAE, W )% w85 R (8 1B). ¥4 14)
FRUF IRUTC B AR AL R T B AR T e R R i
B EGHE T 7 BHMERE R DU TR L R A R
Fr BRI FE R 2 DNA AR, DL GUSHEIR s 57
514 (F: 5'-TGT AGA AAC CCC AAC CCG TGA-3';
R: 5'-CCA GCC ATG CAC ACT GAT ACT CT-3")idk
1T PCRY Y, TANBHMEME RIUBEY L)1 624 bplT
GUS% 1 (K110), B AU FANREY ™ GUSS&lr
LA RIS I FE IR BR 2R 02 IEAR ) . AR SR(EMIR R L
PERR Lk 248, 4381 T 4l AL PAJS: GUSTRIEE
Ro (EPALJS:GUSHLILHFEAKH, GUSIHER 1A 2

(A)45 (B)
< 457 <
2.5
2 Z
E 35 £20 1
S 3.0 - 3
£ 25 £1.57
o o
52.0— 510‘
o 12 °
£ 101 505
204 :
0~ 0

0 2 4 6 8 0
Time (h)

Z AJSIER A s T . Rtk , GUSEERHERIA
P R R AL FE DA () R kAR A

X} PAtJ8: GUSKA 2 IR AN [F] I S 4)y e ] — )
WIRIRR AN TR 28 B EAT GUSH (D, 45 K W] 4183
RILEAR  SEJEIT . ZEmb b2z feZ RS b K&
FIK, 1022 F A KA R Rk = 5 b (K12).
2,12 FEBEFPCRF ENMAUSHL LR EAL N
T RE— DI AtJSIEE I AL 25 A, FRATTA 3k S I
S 1 PCRIV 7 V1A M ALJSSE D AE AN R 2% B AP )
FIEIKT o SERFH , ATSIEIRAEAE T R IA T i
e AR A R R e fr2erh )2k & ik (3
3). PCRIFZEH L GUSYLAN [ 45 R IL AT o
2.2 BIEMBRABANALJSEERILZBI I

N T WFGIBIE X AtJSFE IR ik (K 5Em , 3k
174351 1 200 mmol/L NaClak 400 mmol/LH 7 E# &b
PE10 Al 3T A R IR 0, 2, 4, 6, 8 hik 0, 6, 12,
24, 36 h, #R 7 JE 1L PCRJT LS I AtJ8%e 55 7K1 AL
oo G5 R, ShlB /K W3 35 n) Al AeJ8IE PR Rk
= B0 . 200 mmol/L NaClAb¥E 2 hj5 AtJ83 1k
EITLEHEIN, 4 WG RIERIA BN, x0T r) 4% (&
4A). 400 mmol/L H #x AL #E 6 h) AtJ8FK 1A E ik 3|
WA, 20 R 245 (K 4B). LA &5 R KT, A8
R RIA I RESZBENIA MG T AT THABAXS
AtJSIERIFRIE B 52, FATTH 100 umol/LIY) ABA 4L
FRERFE10 A4S0, 15, 30, 60 min. 4% 5 o8, ABA
RE P 5 T AJSFE R, 100 pmol/LI¥) ABAKLHE

©)

p

£3.07

E25

o

2.0

g

£1.51

<

2104

E“;O.S .

0 1 T T T
12 24 36 0 15 30 60
Time (h) Time (min)

PLASFED R S5 (2 1), 3B 8 B PCRIT L M A A B R B M RNA . ActinfE NS . REMEBE )1 R AJSFE N [ FRGR A 1. B
P R 3R SEIG ) T 39ME . A: FH200 mmol/L NaCIALEE10 dif (14 e ¥ 115 B: 1400 mmol/L H #&HEALHE10 di& LR 7711 C: 100 pmol/LIFJABA

ALBE10 A 4L T Y o

Total RNA was analyzed by Real-time PCR with 4#J8 gene-specific primers (Table 1). Actin was used as the internal control. The A%J8 gene expression

level in untreated seedlings was set to 1 and used for normalization. The values were the mean from three independent experiments. A: 10-d-old
Arabidopsis seedlings were treated with 200 mmol/L of NaCl; B: 10-d-old Arabidopsis seedlings were treated with 400 mmol/L of mannitol; C: 10-d-

old Arabidopsis seedlings were treated with 100 pmol/L of ABA.

El4 &, BKSABALLIE YIRS 7T B R AR F AR iX
Fig.4 Expression of the AtJ8 gene in A. thaliana seedlings treated with salinity, dehydration and ABA
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(A)

ATG T-DNA TGA

—h-

B

bp M Actin AtJS

atj8-1

2000 WT ajs-1 a8l WT

1000

>0 -" e

250

Ar AJSGR XY A T ANSN BT 4 L T-DNASHR AL . 50 8
Yo AhEF 2 WE T M T-DNAJR AL S, B BFAE 15848 {4
FAJS A KL SEAIRT-PCRI T . WT: BFAETY: agf8-1: AtJ85EA 1K,
M: 2 000 bp DNAZ> T & bnifE .

A intron/exon organization of the 4%J8 coding region and T-DNA insertion
location. Solid boxes: exons; lines: introns; triangle: T-DNA insertion
position; B: RT-PCR analysis of 4¢J8 full transcripts in WT and mutants.
WT: wild-type plants; atj8-1: an AtJ§ mutant; M: 2 000 bp DNA marker.

BElS RITIRF A8 RABIE
Fig.5 Detection of A¢#J8 transcript in mutant

(A) M 1 2

bp

2000

1214 by
1000 P

750
500

250
100

©
bp

2000

1000

500
250

(D) 1.2

492 bp

15 mingh B85 T AJSIE K [ FRIA T 24 (K 4C), 1
IRAUSH] BE IS L ABATE i 1% .
2.3 AtJSELFR XA ERFAIK 53 BB S B2 B 220
231 AUSREARB R EAMRIRIMANGHITE AT
WEFLAU I+ AISAEB I WM E IE N 7 TH 1 T BE, BT
PAALISIE R SV 51 ) R T-DNA 2234 5 5 |41 LBb 1 i
WEIF %58 T 1AM 1) AtJSHED () T-DN A A 548
14 (atj8-1). T-DNAMIFEIX #4158 L], T-DNAHi
N AJSFER 5 34 AR 7 (K 5A). RT-PCRZ 3
R, atj8- 125558 B AT At LRI ¥ A (K J 53¢
A (EI5B).

A — B T WA PALI8:AtJ 8, T
P) % 45 BOE i (B 6 AT 6B) . ¥4 PALJS: ALJS%:
E atj8-1T, K1 T — NI R atj8-1/
AtJS(RA-1), HUZl A1) RA-1RERR B - $ B PR 20
DNA, LLASIERR; 55| W) A TPCRY 1Y . 45 1 o,
R4-171 HEd 1492 bpit) H 45417 (E6C), ] L2 3k
3T AUJSTR RIS R R . AR5 18t 2 5 PCRJT

B) M 1 2
St Nt

bp
2000

1000
750
500

250
100

492 bp

1.0 A

0.8

0.6

0.4

Relative amount of mRNA

0.2

0 -
WT atj8-1 R4-1

A B: M PALIS: AtTSHL FE N ZAA I 452 « M: 2 000 bp DNAZ T bsife; 1R12: Pst 1A Xba DO P2 40(A), Xba 1A Sac T 7= 4)(B); C:
IR RDNAZACT %8« M: 2 000 bp DNAZ F-ibrifl; 10 BFA:R 2013: RA-1MKR; D: WAL arj8-1FIR4A-111 P ALJSHE A [ 38 HEPCR
IINTo WA TURE S T ASIRZRIE TR M bRAE, 1. SERPCRAT I Actin MALJSIER S S 511 1), Fdlisk H3AEW - EL . WT: B8,

atj8-1: AtJSFTEAAA; R4-1: — AN GBI IR F

A,B: identification of constructed transgenic vector PALJS8:AtJS. M: 2 000 bp DNA marker; 1 and 2: digestion of PALJ8:AtJ8 by Pst 1 and Xba I (A), by
Xba I and Sac 1 (B); C: identification of a transgenic line. M: 2 000 bp DNA marker; 1: wild type; 2 and 3: R4-1 line; D: Real-time PCR analysis of
AtJS transcript in WT, a#j8-1 and R4-1 seedlings. The expression level of the WT sample was used as the calibrator, setting to 1. Real-time PCR was

performed using Actin- or AtJ8-specific primers (Table 1). Data are mean of three biological replicates.
El6 AJSREMRIRERRRIERE
Fig.6 Identification of the rescued 4#J8 mutant line
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ERI T BERL ay8-IMI RA-THIY)h ALJSIERI) MUK METT D fE . fEIEF RTRAAE T, KA
Bkt o g RBY], RV P AUSIENINRIE  PRay8- IR 1 IUHT A RS WTAK R AR RA- 15 ATH]
AV Tay8-1, 5 B A TR (B 6D) o WMIZESE . T AR R AE S 200 mmol/L NaClf)
232 #HAKSWRAFM T AJSERAFY FHAFE  MSEFRIEEANN, $EM 53 dWN ay8- 1R 1T KA
wsvn BATCLEP A AJSTRASRMBRAAR BARTWTHIRA- 18K R, 4 dJig 3 I 7 5efh 1
SRR ARG TRl A e AUSYEIE N BRI R AR 22 R B4/ (B TA), & W] #hHpE T ats-1

(A) (B)
100 + = 100 ~
80 —~ 80 A
s s
SN =
£ 60 S 60
— <
g -e- Control WT = -e- Control WT
= 40 A - Control atj8-1 E 40 -& Control atj§8-1
% - Control R4-1 3 -4 Control R4-1
O -~ NaClWT -=- Mannitol WT
20 A = NaCl atj8-1 20 += Mannitol atj§-1
- NaCl R4-1 = Mannitol R4-1
0 T T 1 0 T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (d) Time (d)

A: 200 mmol/L NaCIAbHH AN [fl 3 P 8- % 56 (¥ FL A B: 400 mmol/L H 575 AR B R AN [R5k 5 8 - 4 2 5 1 E 2R o o S SR 9O A,
KR 3 YT S 1 P (n=270) 0 *P<0.05, **P<0.01, 5 NaClAb B HF A4 B L
A: comparison of germination rate among different genotypic seeds under 200 mmol/L NaCl treatment; B: comparison of germination rate among
different genotypic seeds under 400 mmol/L mannitol treatment. Ninety seeds per genotype were measured in each experiment. The data were the
means from three individual experiments (2=270). *P<0.05, **P<0.01 vs NaCl WT group.
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Fig.7 The comparison of germination rate among different genotypic seeds under osmotic stress
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A,B: Arabidopsis seedlings were cultured for 6 d in MS medium including 200 mmol/L of NaCl; C,D: Arabidopsis seedlings were cultured for 6 d in

MS medium including 400 mmol/L of mannitol. Thirty seedlings per genotype were measured in each experiment. The data were the mean from nine
individual experiments (n=270). *P<0.05, **P<0.01 vs NaCl WT group.
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Fig.8 The comparison of cotyledon greening among different genotypic seedlings under osmotic stress
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Fig.9 AtJ8 knockout altered the expression of ABA-responsive genes
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