BhpEs 1224

AR A LD M~ MR SE— ARG D 43 AT = X L fif B

maE TH, B RBT7

PR PR F e B BR B R AT e R

B B RER IR R L FEE S EIC B W TR BB A AT AREEEE D — O Th
%o PN TITHEE - AR A2 E DOFFEEREEAR AZLOBEEER v-7 /B (GABA) 238NI 52 L LARITND AL
TRY, T, “TIL—Y =L THEE DO NKEL TWD, ZOBLRITEREE AN AN FEEO—RACHHHIELC T
LTERER THHLEE ZDIDD, AN AEZ DR T S FEIC B DMERBE I DN T P LV OfFFTIXFAE 72 S T
2o le, ZIVHLDOBIGIZ DWW IR A RAGRL720 | ARAFIRITIEAN A Lo CRBNET 752 L HO)NIAR
STWBET V7 A AALERE SR ADP-glucose pyrophosphorylase (AGPase) |27 H L, ZHUHEEFEE IR 1 AgpS] . AgpLl
DOFSHE R B E R H A2 R L CTH AR ASAE FICB T 2B~ DR BT L7, £/, BREICBWT
AGPase B15 THEOF BB 5T 2R 1 OHER AR T,

F T BRERE N DN A T L7Z AGPase 1815 RNAi TR finHafAz Fl O CTHAR RIS 2 B2 figpT L=
FER BRAET 42 B H ORBRFZICB W CIFFEERBAR TIIEEAN R KOS &% 2.4 5H8INL TOB0IZxtL, 2
B RS R R IIFE L TRO DRI EBHAL N e o T, ZOREFIE, AN AL TRV TN %
WSO KESINT v 7B THhHZLEERL TS, AGPase G-I BFE BN F DR Tl Hirizicral Ry
73V . GABA % AGPase BB T OFRBUHIEIZ B AT LRGN e o7, FRTTRU 1T AgpST. AgpL1 Wiig{n D%
BFHEK 7L U THEREL CUODZENHAGLMNITR o7, )7, GABA LRV T AT DN TIX AgpST & AgpLl TInBMEN S
7o TNBIEND, MG N7 BRI T IR L TRARDEIHEEZ ST TNBEB LD,

RFZENZ I AN AFRES I LD R EA~DFEEFRIEE T 7V PN REI R EN 2 Rl ZENALN o7, 1
BORERIZT NV —Y M~ b O TR BT DB, 7o 7 B LN N RIEIE LR DT EATRLTWD, FL R
RHREICBNWTT VT VA EBEESE LI WEDORD Z b TICmHEE N ORI TH LI LA R L
T3,

1. BIEEM
BRI TR R T e & EEREEZEMICB VT

BIRHEAEH A AT DR EZEFEADO —>ThHD,

M N CIEBRIE R DOREE BR LA R A (Hzfe - HHE ) 128D
WERESC v-7 /s E (GABA) 728 O T X Bk G &3 N+
LZEMLHIMNBEIDAL, T, “T N —Y = ELTH
TE DO NKEEL TS (Adams 1991; Balibrea et al.
1996; Zushi et al. 2005; Saito et al. 2008a, 2008b; Yin et al.
2010a) , ZDOBIGITEREEAR AHIHEFE D — YAl 1)
ICTFHWLTAERTHHEBZLNDH, ZIVETHELIKy

AR AT RO R E R IHI ST R R IS L DD D
ERLBAEAU (Ho ef al. 1987) , AR RSN DAL EFEIC
BEOIERBEFICONTHF LV Ot IEsa L 7S T
TR T, R EFEIZZOBRE O AR OV T,
B RS - 7 BRI C T B L CIF A D . 2
AVETIZ DA RZEIVRES N AOPESREITITRFE
HIENNC BT DR FE~DOPEIRIRE T V7 R E
TThHD, 2) REICBITLT 7 o ERRERRICIX
AGPase 15 T-HEDWN AgpL1 725N AgpS1 B A5 T D3
FENZBIF- LTS (Yin et al. 2010b) ., 3) AgpL1 DFBI
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FHENANF X T —BEINTET D 7T IR RIZE
DHIFIZIV TS, 4) PEPCK TBIn1 3 R ERAHNZEA
MARIZISE L CEFEBLT 2 (Saito ef al. 2008a) | 5) HEAR
AZFO T NEIL RO EREPMEES D —T7 . GABA
@ﬁa\ﬁmﬁmﬁémé(smm et al. 2008b) ZEAHLINIL
TWD, ZNHDFERIL, AN R XD ERE O
ERNWDDD RIFRMERIAR” 721 T3 —RAG

BB OTEMALZ o TWAZ LA R LTS, . 7%1%%@%

TR TAEHE RO TCA R 2 TEL THALS
BECHHEL TWVA (Fig. 1), Ll AR B EE T2
TN O A D FRESS, AR RS>
SR T HBHIENC DA =X A DN TUIRIREL T
R BB LD OB TH D,

AW EFLATIR RO T EEL T, M~ MM EHZ,
AR A TIZIUT D8 AR I LU /e
DR AAE % 73 7L~V TR 2 MR i A 1552
LEHBELT, BIRIICIE, T2 7 A A O HE R
T ADP-glucose pyrophosphorylase (AGPase) . A%
NOEEAER T O EOREERSE LD
phosphoenolepyruvate carboxykinase (PEPCK) , h=hf52

BUILEETIBETHD v-7 I/ BEREONR 2 HIE
% glutamate decarboxylase (GAD) (ZiEH L, Jh%@%;ﬁ
BeRE AR E A~ DS L CHEA R A& T I

Glucolysis
Starch/Sugars > >~
I Gluconeogenesm
v
I
G1P

> PEP === Pyruvate

| v

T DB B~ DR A ZEN AT L7 (BRI B
NLEIL Fig. 1 22 M), 7. Yin er al. (2010b) THEHEL 72
YR EE H W BB FRBURIT R ATE L AR
ARG TFIZRWT, FeFT AGPase i 1n 1-HED IS B 18

\ZBE 5 2 ER OB E AT,

B CHEONARRETE T 528128 AN

AITHADTUNE - 7 W% m B AR S DA S H i D B 38
0. BAWREM G E S FEO BRI 72T 52 &0 Wi
TED, ZOZENLARIFRIZEFZBLENOL KERE
BEFHOLEZOND,

2. MEBLUFE
2.1 BAFLREHTIZHET+S AGPase. PEPCK,
GAD H#IRHH R EEIAREDO R B EMEIAE
DfEHA
WFZEREH BITREFREBRICBNTT 7 &,
HERTE . GABA & HUCHERE S D8 s - L LT, AgpLl,
AgpS1., PEPCK, GAD3 D& Bfn T3 BUZIE H LT %
O TWnDLH, ABRBEICKELDL, M b
(Solanumlycopersicum L., cv. Micro-tom) % FV N CTZih
IR REBAIHIL7 RNAT R THY . AT
SRS TR A ZTE LT, BRRIZI BRTTE
BEHRHSRATIS O T, RS 7 OBAZE 72 B 23

GABA-T I 'GAD

GABA ¢=== Glu

Fig. 1. Schematic illustration of primary metabolism pathway around TCA cycle. The RNAI transgenic plants targeting
AGPase, PEPCK were used in the present experiment. The red arrows indicate a reaction catalyzed by the boxed enzymes.
ADPG; ADP-glucose pyrophosphorylase, PEPCK; phosphoenolpyruvate carboxykinase, GAD; glutamate decarboxylase,
GABA-T; GABA transaminase, Ppc; glucose-1-phosphate, PEP;

phosphoenolpyruvate — carboxylase, GI1P;

phosphoenolpyruvate, OAA; oxaloacetic acid, GABA; y-aminobutyric acid.
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RSN TWD 358:AgpSI™ | 358::AgpL 1™ |
358::PEPCK™ 35S::GAD3™ D& A H % V=, %I
XELU T ERHAR (WT) O AR AAUEL | SEALER X
RELMA T, FTEEBHR S L0 E RO
FE7% 0.5% WAEERIE CRER ., KR KTHREL, A
M ICHEFRL 72, J82F 14 . DOEERBHINC A R/ 6 (Eik%
5x5x5cm P ARXDOEY I —)VITBHEL, 7 TAF w7k
L A% TR 21T o 72, RIERA®% ., D0
WA % B SAEE (EC) 1.5 dS m™ ISR L 7= K A L T5
EERRIRITRE L, 2 BB CHERIRA S L2 3 BREH &
THERE(T-T-, AN AT, FH—IERRTER%, 5
FERIZ NaCl Z 12T 15.0 dS m™ (9 160 mM NaCl (ZAH
W) IZFTHEE T HZETITo Tz, AR AREBR LRI, Fid
{ROIRREABIZZL722235 EC & 2 AR EIC 1.5dS m' 05
50dSm’. 8.0dSm', 12.0dS m', 15.0 dS m" &k~ (T
RFC0E 8 HEEENT RS E 7, Bl 10-14 H
HORAIARFZREONC 42 B B OFREFEL I HEL T
FER Gy DIEBZAT T2, BEHTIZIE HPLC(GL H AT
A, WROZH Wz, 2, T Ui B I OVE &I
Raskin and Kende (1984) TR _HAL TS FEICH-SX
R AR FIEIZ RV T o7,
2. 2 IERARLRIZELD AGPase BIzFHIRFTERTFD
#&R
T NI T A7 OB S TR BAATIE Yin et

Proline
GABA
Polyamine
Na*, CI-

al. (2010b) DFIEICESE T-72 (Fig. 2)., 377205, I
B HRIRDBITER 10-14 B H R EE V7V 7L, |
B4, Fig. 2 ([ORLIZEE 2 b W E Nz T 1/2
MS JFERFFM BITEIR LT, 25 CSME T T 24 IRefiRs
eth . RF2aY 7V 7L RNeasy (Qiagen, CA, USA)
ZHWTh—4/1 RNA ZfliiL7z, 245 RNA LD
SuperScript 1T (Invitrogen, CA, USA) % F\ YT cDNA A%
L., ENLZ LU TE R RT-PCR 2177, AT
SRR FITEAN RN E L TRBAEE 52036
N2> CUND AgpST B8 LW AgpLl LU, LT D5
ITHEARN AZEDE &R D2 ENMERINTND
GABA, 7’0V EDT Ik, AN A IORE/ERE T
EGENEFTHZENHESNTOD N, CI D4
., TOM, AN AMMEOESIZ DD EE 2 HD
RVTIDO—FETHHA LIV (Neily et al. 2011) , A
SN DONRERFT LT, GABA ALERFRERIZBIL T,
FATIFFRIZ RO M MR FEHIC GABA ML EICE E
NADZEDABLNI 72> TNDBZEND (Rolin et al. 2000;
Saito ef al. 2008b; Akihiro et al. 2008) . 3% GABA & &
D DT HZ LRSI TN 358::GAD3I™M TE
BHRHUR DO R FE -, RO AL, AN
AN E DR E— AR OVE T4 73 L~ L T
HTEHEEZBND,

| mmm) RNA extraction

b 4
10-14 DAF fruits were Incubation on 2 MS cDNA synthesis
cut in half plate  (0.3% agar) -
contalnlng various qRT—PCR

effectors for 24 h

Fig. 2. Treatment with proline, GABA polyamine and ions derived from NaCl. Fruits at 10 days after flowering (DAF) of

plants grown in control condition were cut in half and incubated for 24 h at 25°C on half-strength MS medium plate

containing indicated effectors.
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3. MIRHER

3.1 BAMVREHTIZHITSH AGPase. PEPCK,
GAD HIRiMHIf B ARED R BIEMEIE
0)@’:’:5)5]

A WF 52 TUE 358::AgpSI™M | 358::AgpLI™
35S::PEPCKRNA’\ 358::GAD3™™ D4 R 7e b N IETE
BHABRIZ OV TH AR ARG 21TV AR AW (BRTE#
10-14 B B) LB (BfEt. 42 B B) REEA STV 7
L7zo LU BEFERC OFRHTIZ O TIRBF I8 I M
PNIZ 358::AgpSI™ 3 U8 358 :AgpL 1™ DF 7" K
GRERENELZE T TER -T2, BFHNTNET
—HZONWTDHFERT D,

358::AgpSI™  358::AgpL 1™ ORBII R FEICBITH
T U E BEEUICRER ., FEE R AR Tl LB
X T 259 umol/gFW ., i AL RMLFL X T 1304
umol/gFW &, AR ZIZI0HK) 5 &R eSO
HIENHERBINTZ, ZIICK L, AR RALBLX D
RNAi B IRHRIZ IV TIL, 35S::AgpL 1™ ¢ 513
pumol/gFW LI EHEHAIRDHE AN ZALELX & Hr L C
BEE 2T T U ERDOW N AL, 358::AgpSIFM Iz
OWTIRIATERFIRRIRE 7 7 RS R0
7= (Fig. 3), AR EZIZBITDHESE BT, 7 ra—an
23.1 pmol/gFW~34.6 umol/gFW, 7 /L7 h—Z73 29.9
umol/gFW ~ 36.7 umol/gFW | X 7 @ — X 7% 19.9
umol/gFW~25.1 umol/gFW T 7= MBI Hrffe A,
KIS R AL M CRREE 2 221X R 572~ 7= (data not
shown) , EAUZKIL | IR FEZIZBITDHEE B2 DWW T
X, I EEBRRICBS W AR X T/ L a—2X 283
umol/gFW, 7/L7—2A 30.2 umol/gFW, AZ1a—2A 4.5
pmol/gFW T >7=DITx L, AN ZALBRX TII 7L
—Z 65.5 pmol/gFW, 7 /L7 ~—2 63.5 umol/gFW, A7
—219.0 pmol/gFW &4 % 9 2.3 fi5, 2.1 %, 4.2 5D
INAFED I (Fig. 4), UKL, RNAI JEEHRHA
R BV TIX 358::4gpSI™ T/ v a— R 357
umol/gFW, /L 71— 40.7 umol/gFW, A7ua—2A 4.0

pmol/gFW ., 358::AgpL 1™ T/ /L=1—2 24.5 umol/gFW.

TV h—2A32.7 pmol/gFW, A7 —2 7.8 pmol/gFW T
-7 (Fig. 4), HFTPEEHURDOEMFLX LT 5L,
358::AgpSIV Iz B NT Y LA —A TILIR—A T4 1.3
i, A70—AT0.9 1%, 358::AgpL 1™ |2\ T/ )La—

160

=

[T

2

E I . I e
g E

) W ———
52
gz
wn @

DA s

Q

8]

:

=

0
WT WT AgpS1 AgpL1
+NaCl

Fig. 3. Starch accumulation in 10 DAF fruits grown under
control (without NaCl) and saline conditions (160 mM
NaCl). WT; wild type, AgpSI; 35S::AgpSI™ AgpLl;
358::AgpL 1™ transgenic lines, respectively. Values are

means =SD (n=5-11).

ATO09 (5, 7NVIh—AT 11, AZa—AT 185 Th
Sfz, FIVIh—A, T )va—R  Arn—AEEbEiik
B2 B 3o X O T E IR CHARL RIZ XD 2.4 %
RESNTWDDIIZH L, 355::AgpSI™ Tix 1.3 1%
358::AgpL 1™ TI% 1.03 {5 EHEAN ADZhFITFEL TR
L7 (Fig. 4D)
3. 2 IBARLRIZKD AGPase B FRIBFERFD
3N

BiE#% 10-14 H H ORI R FEZLGIL | AR R
BI5-9 58L& 2 b okk % I B MEINZ T 55 BT 24
REMIES R LT, 200, BEID RNA ZHhiHL 4gpSi,
AgpLl AT DI BIZRNT LT (Fig. 5-7) . £ DRt
AgpS1 BT 0 AT LT 10 mM ZUER X Gt FRIX b
#J1.5 1%, 150 mM ALBRXTHI 2 5O FHL R H AR~ 28
DGR 5T2 (Fig. 5A) . £72, GABA IZXLT 100
mM AR X TR IX LA 1.3 fF L5V REBNE A2 R 2
EDABDNET ST (Fig. TA), 7, ALy | AL
VAT LTI RIS E RS20 72 (Fig. 6A) .

AgpLl 3Bl AgpSI [Fkk, 7 a) AEIZRLT 10
mM ZLERXC 1.9 f%, 150 mM ZLERXC 2.9 (5L BHZE /20
EEE R U (Fig. 5B), fih, ALy A~y
RLPRIXTIE AgpS1 L1304 2 et I AT 1.3 £,
1.5 (50 BL_EH R R 57 (Fig. 6B), £72, AgpS1 TH5
USRI BN T GABA 12O BARE RIS M
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R5N72703-7= (Fig. 7B) . AgpS1., AgpL1 DOWFHUZRBWTH MR BUSE LA
REITINZ NaCl D285 HBRNT9 572 Na', CI 7D -7~ (data not shown) .
%/él\if Na,CO;., KC1 a:/)b\f%)%ﬁ &Lﬁi%ﬁoki)\

100 100
= 90 = 90 -
z a0 [|A —— S w |
2 70 =2 70
E 60 g 60
2 50 = 50
]
% 40 g 40
O 30 S 30 |-
= | =3
o 20 |- F 20 |-
10 |- 10 |-
0 0
WT WT  AgpS1  AgpL1 WT WT  AgpS1  AgplL1
+NaCl +NaCl
100 200
e 90 — 180 H
E s | C E 160
D 70 2 140
g 60 g 120
Z 50 = 100
§ 40 T 80
6 2 8 |-
B 20 i T 40 -
10 . ] P20 |-
a 0
WT WT  AgpS1  AgpL1 WT WT  AgpS1  AgpL1
+NaCl +NaCl

Fig. 4. Soluble sugar content in red-ripe fruits (42 DAF) grown under control and saline conditions (160 mM NaCl). A;
Glucose, B; fructose, C; sucrose, D; total sugar. WT; wild type, AgpS1; 358::AgpSI™* AgpL1; 35S::AgpL 1™ transgenic

lines, respectively. Values are means = SD (n=5).

Relative expression
Relative expression
3]

Control Proline 10mM  Proline 150mM Control Proline 10mM Proline 150mM

Fig. 5. Relative expression levels of AGPase genes in fruit treated with proline. A, AgpSI; B, AgpL 1. Fruits at 10-14 DAF of
plants grown in control condition were cut in half and incubated for 24 h on half-strength MS medium plate containing 10

mM and 150 mM of proline. Values are means = SE (n=3).
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Relative expression
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Fig. 6. Relative expression levels of AGPase genes in fruit treated with proline. A, AgpSI; B, AgpLI. Fruits at 10-14 DAF of

plants grown in control condition were cut in half and incubated for 24 h on half-strength MS medium plate containing 5 mM

of spermine and spermidine. Values are means == SE (n=3).

Relative expression

GABA

Control

Relative expression

Control

GABA

Fig. 7. Relative expression levels of AGPase genes in fruit treated with proline. A, AgpSI; B, AgpL1. Fruits at 10-14 DAF of

plants grown in control condition were cut in half and incubated for 24 h on half-strength MS medium plate containing 100

mM of GABA. Values are means = SE (n=3).

4. %

ARWFFETIE 1) AN AL TICBITS AgpSi,
AgpL1 AR TR B B s A SR Z O e Bl e
EENOMEIe BN 2) AR RIZX D AgpS1, AgpLl &
BFORBFHFER 1 DORR AT o7, EREELDS
=T VI~ " IO THR AR AP 2 S F s
TRAED 731 A =X NMEIZEAA TEHY,| Bk L7 X
N, AN RIZ IR HES N D BEE T TIT R TR
HIZB D RFE~DT VT BN EETHLZEEH
SMZL TS (Yin et al. 2010b), LML, ZHHDAFZEI
WD correlation work THY, T o7 EFERE 1% R
U728 BRI B HR AR % HIV T B RE P8 2R SR N
HChole, KT, REICBIT LT V7 ERER
HERFRITHERE T D AgpS1 725 TNT AgpLl DIEHZMHIL

TV L EFERE )N AR T L7 RNAL R B R A%
FWT, AN AT BN M A fRAT LT, FERR
BURTIIRATHISEIRIER SEARL AU X0 T 7 &
FEAMIEES LT3, RNAT TRE A Tl T 7
OZEFENBE T STz (Fig. 3), & EIZoW
TiE, BAfETR 10-14 B B ORBR TITIWEHIL, T
EHAHUARSS R CBEE 2 A X RO R D > T2 DITH L,
BAfET% 42 B ORBPREIZI WO TIHRNE S & CxHR X
DIEEEHIAR T AN AITEY 2.4 fFHEESH TV
DIZH L, 358::AgpSI™ClT 1.3 %, 35S::AgpL 1™ Tl
1.03 5128 £-7= (Fig. 4D) , AR AL FITEBITHIE
T BRI 28 T E AR RO & 'OEIS
I 358::AgpSI™ C 54%, 35S::AgpL1™ T 44% TV,
LG IE 46%~56% DFENRIINCERE T 27 71
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Hﬂﬂébﬂ%k%i%ﬂé Fox L, FATHFIRICIR W TR
xblxxﬁb@ T CHIE LIS A IRRR I

5&)57/7/H3;E@$IJ X 2~3HIRRE THHZ
&7&@%7% WZL TS, S EIORERIL, AN AE AT
ZRWTHEINT B S EORE 01T 7l ThD
ZEERLTVWD, ZNUHOFERIT, RAHIR I N T
FUT U mBESEDLILICIY, mEE R FENhOLE
HNAIRE T D LA /RLCND, BLEE, AgpSI. AgpLl %
TR BLS W7o B R R O /R I BAHA CTRD, =
NODOREORERNT 2L T, T 7 O R LRy

DEBERIAL QL FETHD,

AgpS1. AgpLl EARFOIEBIFHER T DOPRIETIL, Hr
7227l ReRY 73 GABA 78 AGPase & fRED
N HZ LB Ao 7= (Fig. 5-7), )5,
Na' X ClI FDAF NI EHERNZR B BFHE N RA RS
o7, oz IXATAFIEIZI T AgpLl HFEFIZI0 3B
FHELZT | ORI 7T IVRERDBIES D
ZEEBBTL TS (Yin ef al. 2010b), LU, AgpSI
IZOWTIIHEIISE LW H > TR AR 2
2% DONER OV TEARHTH T, SR fE
BT C AgpS1. AgpL1 DFBIFHEITEADLZEN BN
ST BYATONTIE, AN ATRE~OLETEIE
HESNDHZENHESI TS (Yin et al. 2010a), T72
b ETEAN AN T ) ERAREL, Ton
AgpS1., AgpLl DFBIEFHEL TWDHEBZHND, T,
GABA PRV T 22O T AgpST & AgpLl TIE M
MBI ST, BFEREE GIXEATHIEICIB VT, il
BR TSR L CRRDIEE A R T I EL T
VW5725 (Yin et al. 2010b) . A EIOHERIT AGPase A& T
BEN T EE0RY 7 K L Ch B oo 5 B
EZITCNDIEERLTWD, T2, FxIIh~MMIB
W TRV ARk SR (SPDS) a1 R B BLIZ B s
BURDIE AN AMPEZ ST 522 MEL TVWDHN
(Neily et al. 2011) , ZNHOBIBIIET 7/ FEEFE
AN OEENZ LT CODAREMED B D,

5. §%NDFEE

AIFFRNZ LY | AN ZBIF LD R FE~DREE TR
HENZT VT U ISR EIREENZ Fee T e RAGNE7Ro T,
INBOFERIIT VY M O 4 SRR B T DR,

T U T UEREL SV R L T DT LB R L TG,
F7-., ShFER]IT AgpSI., AgpLl 8 iffz?%@’f/-&ﬁﬂﬂ%‘ftt@
TRAZLIZEDE AR A~ JEEMEDEWITE L7
DNA ~— 0 —DERD ATREIC/R D EE R HALD, IFRHY
(VT s T A I KO A s T2 R LS,
AR A DI R D A o T I E b b A LT 52
EHATREL B Z HND, LinL., WES O Bk Bh
PR TARE, FUTUEEBEREKOBERRE B
FHRAMZ SN D FIEERD BN HHEE Z HID,

AGPase BEA=T-FEBIFHLIK T OPRKR TIE, AgpSI BX
O AgpLl BARTOFBFHEIZ T Y A4 5Z 808
HBNEIR ST, TV ATRM 722 E O 2= S CREI R
FiE A N EEEDEER BRI L L TE S TODA3,
TN—Y M DEFEICH BN THLATREMENR 8D, 514
FE R BRE CH A MG T AU ERHD,

BT, R T, At —20< 0 U —nRY
FEMD Y HIEHE L TV z PEPCK <° GAD Z$ERIMHIE
BRI A T AT 2 I PN ISHE 2 D 28 R e o
7o BEICHEG - TV 713 T LTV B ZEN D, 14,
HRNREE OREZITV, BHNTH AR A5
NI DN 7 W - AR O AR ZEREIC D
WCHIRZRGD T E Th D,

e
ABFIEORTIZ S 720 = SRR TAY A M A
PN AL TSR LB L LT ET,
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Summary

Fruit composition largely affects fruit and consumers tastes. Salt stress improves the quality of tomato fruits
with increased sugar and amino acid contents such fructose and GABA. However, regulation mechanisms how
salt stress improves the fruit composition is not fully understood to date. In this study, to clarify the
mechanism(s) underlying this phenomenon, we investigated metabolic alterations in transgenic tomato fruits with
suppressed expression of ADP-glucose pyrophosphorylase genes under 160 mM of salt stress, focusing on sugar
and starch. The transgenic tomato plants we submitted in the present study were generated by RNAi method in
our previous research and designed 355::4gpS1™ and 35S::AgpL1™*. The plants were raised by hydroponic
culture and treated with the 160 mM salt stress by adding NaCl to the hydroponic culture medium after flowering
period. Fruits were sampled at 10 days after flowering (DAF) as immature-green stage and at 42 DAF as
mature-red stage. Quantification of starch content in immature-green fruit revealed that starch accumulation was
5-times enhanced by the salt stress in wild type plants as observed in our previous research. However, no or
largely-reduced starch accumulation were observed in the 35S::AgpSI™ and the 35S::AgpSI™ fruits,
respectively. Accumulation of soluble sugars such glucose, fructose and sucrose in red-ripe fruits were also
2.4-times enhanced by the salt stress in wild-type plants. However, such a promotion effect of salt-stress on the
fruit sugar contents was not observed in the 355::4gpSI*"* and the 355::4gpS1™"* fruits, indicating the increased
sugars in the salt-stressed fruit is caused by the increased starch in immature-green stage. In this study, to explore
a factor regulating AgpS1 and AgpL1 genes in immature-green fruits, we also analyzed the effect of various fruit
components such proline, GABA, polyamine and ions derived from NaCl on the expression of the genes.
Quantitative RT-PCR analyses revealed that the both genes were strongly induced by proline treatment at
transcriptional level. Interestingly, AgpSI only responded to GABA but not to polyamines. In contrast, AgpL]
only responded to polyamines but not to GABA. Those results indicated two genes, AgpSI and AgpLl, are

differentially regulated in immature-green fruits.
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