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AR ARA T CTHEELTC b~ MREIZHE IS 5~ 171 RNA OfET

by

i

%

HORK R A a2 et

Bt & beNIbeTy, Vasy, R)7x/—)b, BXICrE OMRENERR 3% & A, BT Tlaze <o i
ICFIHEN AR CTROIEER SN TODE O OEDTH S, MM, HH, BEIE, BWONTUANRFICEELIN,
b~ MR OB WL Z RN T O E L L TR S CnD, 2O X, S RIZED B O B HIIZ
B ol EDOIEH AL TND— T, I HiEE TRTOZETREMOBW®Z M) LS ABITOILTND,
F R ARV AT (Hrfi, (RRAERE) TR T HEHERCT IV B, A EEEN T 22 ENHLITND,
a1 T AKE 5 2D ETIRAIPIRREIZ U2 M~ MO 31T D8 5 1 OB BN D, TEIROE S KIBI T
JEEDERFIZBE T 250 T ORBNEEIC LR T528% AU, REOBRBINADIENAN 2EZ1F DL, %
DARL ZAZMREERT T2 D DR R AT, AR ASERLEL D—FETHDLT 7PN 50, 77Uk
i, HELEO IR E BN S T DR D— D TH LI ELHIES LTS,

B0 ZRARBED LIS, B O miRNA 723, BELZ A OG5 L by dtib b s, AN
2Tl AR A FCREAL - M~ R FEH D miRNA ZAEHTL, FEREMER 3 &L CORREM A RDZ L LTZ,

EBRABEMESRE CThDE~A7nbbE, BIEEID 04%DHKEE X, 5EE TH AN A& F TRt L, 2R
32776 miRNA ZAliHL, GeneChip miRNA (AL 2R, 588N 2 £5 2L EZA L 72 miRNA &L T has-miR-3163-3p,
has-miR-4481, has-miR-4468-5p, has-miR-548ac, has-miR-4701-3p ™ 4 & HBII-85 (/M4 2D small RNA) A3 HE
M7=, miRNA OFEH)iE {5 1%, miRDB % F\ T target score 90 UL ED A& AL, ZNnH0 FHIEEMEG F03 5 F
ND/SAY =A%, IPA % IV TIEAT LTCRE R, 28 D/SAT =AM, 6 DDA 7T — (5%, #HifFR, MAPK 7
7V —, DR, B, Zofh) ISz, — 4, F¥ RO miRNA T 2 50l EOZE#E NS ST- B8 T,
sly-miR399 & sly-miR395 Th o7z, Zivbid, M~ D%, RIEFTRITLHMEDBLIZH L0, FHEIBIST2E TS
TR, BRI sly-mR395 (%, FEEHEN 10 750D 1 LU FIZ72>TERY, AR ARFO& A5 B - B a5 &
RIZL TS ATREMED RS AT,

1. ARE®

rehahuTy, Vaty, K7 =/ —/L, B4 Chp
EOMRENVERR 0% 5 70, ERTZT TIER<EL O
RSN AR P CTRBIEEIN TODE RO OED
Thd, FEEFEL, FARICEAE, 6, B8R, B
ICE ST EERA T HICH B SN TS, MR,
Hk, BRUE, BWRONTU AN EELSN, b MFA
DB A RS T D E LU ClRIES LT
%, ZOLHIT, S RICEARE DR R E -

T2 FEDIEH AR AL TND— T, #lg iz Tk
THIETREMORKEZ W ESELRAABI T T
B0 M MG OO OO VER MRS, KKy &
TC, BT LT R, AR AL FE AN
HZEPHLINTND, — IS, Mo NREO RIS
BERRIELTIL, TNVITh—RARRT )V a— A% 5 Lok,
J TR E DR, T LU THEWEDELTOT IR
WHITHIND, F7, 7L —N—RR D WEIZ > T
HEVHIHELH DY, AR AT CHEEELIZM MNIZ D
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DR E BB COBZERRESATNDY, &5
IZh~ M2, P EERZFFOVa~ R0 B—u7 .y,
X, IRTNIRERR &2 RBEREVER S 3 A EN TS
BYAZRa— DT I L > CTh~ MREF O OFEH
DBHABINTRD 255 T10

LoaL, 2B OREBHZBE 5T 58 57O
BZOWTIE, FIERMIAOE 1N E<5E->TRY, £z,
ED IR I BIELE - T, BEF O EAL
D ETNDONTELE ZRITITMRAIIL TV,
Tz (TR E 52D LTI IRREIC L2~ bR Z
IR BB TORBE, KE 5 xTcarha—LVEe
DNA ~A27u7 L A% AV THBLUME, TEimo4L
BRBIOT IO LSBT 550 T ORBENH
Bl EH 3522 M LT, ZORRIT, AN 2235
WA A& A R8T 52 L& R/ 35, fRERIZ AN RIS
BRNEL THH XY ATV RO W E L25, FED
BRAINAE RIS AR AEZ T DL, TDAR AR fRER
T LI DO RN, ITF, Bl5FORBLAHE
5 FELTO~VA7u RNA DNERIITWD, HDHFED
~A 2711 RNA (] 2 IF= 4D MIR168) 1%, £ LDL 25
RIHEAL, ZORBEL FTSELIERNMHN TSI,
HWARBRINZ L5 TRF DA RN, b MREFIZ A7

dissemination

Setting Flowering

2 RNA OFs8IA EHSDAHEMED BV, ~ /271 RNA
LIS E I, RNEIEER T 22806 TNT,
RN O < Z2ligds CER 3220 If s D, A5
TlL, AN RAZZ T To M MR EFR DO~ 1271 RNA Zfif
HrL, #EREMERR Y EL CORMREM A RO Z A HINE T2,

2. MRAZE
2.1 HERERESUTILORE

AT I FZSR A B A CH DN~ (Solanum
lycopesicum L,~ A2~ Micro-Tom) & VMo, 7—R723
DWERIEHOR Y MIREEEH - (v v 4R 2 A
NCERREL, EBSED, bk FIFIIARZE 1~2 Hops -t
IZEAE 15 em OB =—/ LAy MZ H 1A 12 AVTRAEL,
FORITIZFOFEFEF ML, B B m 2R HL,
TRAE (A8 22 1 Bl 5272, h~IBRfET 5%
TIFAEEKRDHZ, B b — L XI3EREK %, M
AR ZALBRX ClE 04% D KEABKR TETHER T,
B 25°C, W 20°CIZHEL 2R CAFL, wKEITHEIZ
2 [A—#K 2720 150 mL [ZRREL, B ER 30~40 HD5E
ARFEZINHEL - (Fig. 1), REITERIZEHIZ—80C
DT 4 =T T7V—=PF—=~ AN TREL, RNA fliHRFICER
DHLCHER LT,

Harvesting

0

2 times in a week | Normalgroup
(150mL)

Micro-Tom
Solanum lycopesicumlL,

Normal

Y v V A 4

105
(days)

4

Distilled water

High-salt group 0.4% NacCl

High-salt

Fig. 1. Cultivation schedule

- 250 -



2. 2 small RNA Z& ¢ Total RNA M

MR 1.2-33 g ZRIRERIZIVEREHEL, 2056
500 mg % L V=,

IZC¥IT Fruit-mate for RNA Purification (TaKaRa f1:
#9192)5 ml (2% 7 Va0, w0 T REZRINTS
Z&T, PYMIEENDRY T =/ — VR O S W E
DRMEDHBRELIZ, D, TaKaRa fhO7 mha—L
\ZHEVY, RNAiso Plus(TaKaRa 1 #9108) % FV T small
RNA %5 Tp Total RNA ZHhiHL 72, 512, small RNA %
I Mi 3 % 7= ¥, NucleoSpin miRNA Plasma kit
(MACHEREY-NAGEL #f: #740981.10) [Z X0 #EA1T -
72

354172 small RNA |37 /K7 (Thermo Fisher £1-)
ZHWTEREL, MEOREILT e —AEXvkEIB X
O Agilent 2100 /3A47 A% Small RNA kit (Agilent
I KOfETZAT ST,

2.3 4874

Small RNA O A F U 42E5kIZ1%, FlashTag Biotin HSR
RNA Labeling Kit(Affymetrix ft: #703095) Zf FHL 7=,
J71£1%, Small RNA 900ng (Z Poly(A) tail Zf1iIL, £Z
(CEATF AF LT 3DNA 28 S E 528 THEma 1T -
72

B AT #E#, small RNA Y27 /L%, GeneChip
miRNA 4.0 Array (Affymetrix #1: #902413)(Z 48°C T 16
R NATVE AR T2, D%, Witk, Jetild GeneChip
Hybridization, Wash, and Stain Kit ( Affymetrix £k
#900720) & VN TITWY, &7 F /L DR EE & A% v )
— CHVIABR T 24T 2T, 2D~ A 7B T LA —HD
BRI, Affymetrix fhO 7 Bha—/L IO, Affymetrix
GeneChip System & VN TITo72,

2.4 A7 LAT—3EM

Bonl~vA7uT7 b A0OT — &%, Affymetrix
Expression Console Y7 r/ =7 T, MicroRNA Arrays
RMA+DABG Human Only MW CTIEHULEITo70, £
D%, Transcriptome Analysis Console 3.0 /7~ =7 %A
AL, AN 2T v barvba— YT ren
MR AEIT o7, 2D & E, Fold Change =
2.0/ANOVA P-value<0.05 173" small RNA O 7zl
HLU7z,

354172 small RNA D55 miRNA 1%, miRDB 7 —%

~X—2Z (http://mirdb.org/miRDB/) % T miRNA &GS
FTHETRSNDBIFZRR LIz, ZOLE, target score
90 LL DB F DAz A L, Ingenuity Pathway
Analysis (IPA) % FHV T P-value<0.01/Zscore=2 %iii7=
7" canonical pathway ([ZBID D/ XAV A Z LT,
Small nucleolar RNA {ZBAL CIX HBII-85 IZ&F H L, %
D LE AT DI ETHRRER RBE LT,

3. EREBE

B CHEF LT KBEL B BECI, 1 RN 720U
FERL R, BEBED T NL T2, FEFEHE LR
EREIIIAEEI o7, b hOMERRIZIZZEN RO D
AU, WARKBETIX, REORMEITHMNVEERBNEELL, K
Sy DOEEMIEL TWb &bz (Fig. 1),

Gene chip microRNA 4.0 array (ZH5# <41 CV 5 RNA
(ERHI3E 6,631, b=FHEIL 48) DH B, p-value<0.05 7>
> fold change DHEXHEN 2 LLETH->72 miRNA DUA
% Table 1127”39, ZOZ&M4ATZ4HD T, BN miRNA
WA =T HHDIE 12 i, h~FTIE 3 i Tho7, Ehod
miRNA T, 12 fE9, HBII-85 7% 4 {H& £ TV,
HBII-85 1L, &/ MEIZAFAET 5 small RNA O—FETHY,
51144 SNORD166 T%, SNORDI166 1% C/D box 77 AIZ
J&3 5 snoRNA T, CRvZA(UGAUGA) DR 7 A
(CUGA) AL CD, ZDO7 7 —IZJ& T % snoRNA I
RNA ? 2°-O-metylation 2479, SNORD116 %, 28 DAC5]
WE T WA, Z UK TIRILL C/D box BosllzFF
- snoRNA T#% SNORD115 (47 ="—) 23, 15 FHutn

Table 1. Significantly expressed miRNAs

Transcript ID Fold ANOVA
Change |p—value
HBII-85-26 12.95| 0.004433
HBII-85-6 3.92 0.02778
ENSG00000238388 3.8| 0.033607
HBII-85-26 3.74] 0.048025
hsa-miR-3613-3p 3.69| 0.049426
ENSG00000252277(HBII-85-30) 3.13|] 0.029454
hsa—miR-4481 3.1] 0.037899
ENSG00000238388 287| 0.040104
hsa-miR-4668-5p 253| 0.031483
ENSG00000201619 2.38 0.0235
hsa—miR-548ac 2211 0.013118
hsa—miR-4701-3p 2.06| 0.004358
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IRICEOHEL TV 5, SNORDI16 DA LECHNT KM
L DE, 7T5— 74U —JE 5B (Prader-willi
syndrome,PWS) Z/E U5, ZOH AT, FHERRIKT, MR
REAE, MREE, BiE EAERET LD THD
0B, LV TOERAN =X LDV TR R
232\, SNORD116 & SNORDI15 % ité Fll 5% Bl Xt 7=
HEK iz DNA ~A27u7 LA DFERN D, SNORDI116
DOHlHE =T DiEfs £ LT, STEGAL NAC2, ACOXL,
FRKCE, CYPIIEL, PEX11A 23S, Zhensy
FOHIZIL, STOGAL NAC2: > 7 /VIRE X /R8s
BSWHT 7 NREEBEESR, ACOXL: 7/ CoA A ¥
& —, CYP2EL : BRI o= okt R,
PEX11A: ~LAF ) — AT
aLA7ua—/b, BHBOEE, T/ ORG
(2B 59 DRLE R 7, MAP2 : #RarE Rk D R EBEFS I Z 3
W, BRRZEE DO EA L ELS D720 OV INE iR
ZAEHE 54y -, PEKCE (PKCe) : H5 (2 HE I MR BB <00
TEIE R DD DA IR DIE AT 501, REDBE
FI TV, —7C SNORDI15 (&, micRNA chip D/ A
TVEAY =T al OFERND chip IZHE#H I TND 14D
YT HAT T RTUTEBNC, 222 R BEO LB
Rbnienotz,

miRNA THI & 7= b @ 1%, has-miR-3163-3p,
has-miR-4481, has-miR-4468-5p, has-miR-548ac,
has-miR-4701-3p @ 5 FECdH o7z, ZiHD miRNA DOFE
M 23572912 mRDB 7 — 4 X — X
(http://mirdb.org/miRDB/) Z FHV T fifl # ® miRNA L5 &
THETHISNDEE AR, target score90 DIEAxR
F O B L7245 5, has-miR-3163-3p TIiL 614,
has-miR-4481;147 , has-miR-4468-5p;233 ,
548ac; 180, has-miR-4701-3p;18 {2 MlH S -, =
OO T RRERIBAR 70V E 415/ SAT =A% Ingenuity
Pathway Analysis (IPA) |2 CREHTL 72, 2O, &BI5 T
1%, miRNA (Lo TREADBIHENLEE 2 HNHTEN
5, miRNA OFEELIN EH U6, HRR T ORI
WA T HETHIL, fEHTICHEL 72,

IPA D/SA7 A EMTOHE R, p-value 75 0.01 A, H
D 7 AT ORHEN 2 LA ETHD/ AT A 28 171F

has-miR-

L7z [ FET RTONRRY oA TR 5L FRIS T2,

PTEN signal [Z70ET DL PISITZ, 28 DAY =A1T

BULRSENIRD B IR,

REL6DODATAY =254/ (Table 2) ., Synaptic
long term protection /NAY =A B G-§HEIn T O
% Fig. 2
Synaptic long Term Protection Ti, Glu DZFIETHD
AMPAR, NMDAR, mGluR BZEBIL, 2D FifiiZdHd
CaMK2, CaM, CaN, Ras 72EH A 892, cAMP response
element binding protein Té&% CREB, CREB =7 7F 7
—%—® CBP OZEE PRSI, KHIFCEHETR (LTP) 23
P 7 A7), Cardiac hypotrophy signaling (%, /LM
JEREFFHE T B/ AT AT, /LT R T U SRR IR
J&3 % ADRB, =D FitlZé b CALM (calmodulin) ,
calcineurin 23 #L7-, £7=, TGF-BIREE D TGF-B52 &R,
O Ml v T EERME XA HS TAKI
(TGF-B-activated kinasel) X MEKK1 (MAP3KK1) 72 &0
BN REINTNDIEND, LDIRBEOBEN T IS
%o YA b, AR AR CHEELIZNNT, BN EH)
% micRNA 1F, (RNZIRER 5L, BRx A BKRE~E)
ENTDAREMED RENTDS, TN FERRITHEREE %
T2 ENIE B O TERE TH D,
—J7, AN A% 52 1= =TI, 2 0 miRNA O
FEHIEF RO S, sly-miR399 & sly-miR395 Thb,
F D~ A78 RNA IZRHTDIFRIZEZ D200, Wi
kI A BT STV D, sly-miR399 6
sly miR395 HFBLEITFH S THY LT b Tnsho
miRNA (ZHANTERY, BEETOLIS, ZHH2D5D
micRNA DFERY S FIEB BT o TR, ARl
IR CHEE U2 B 32Tl sly-miR395 (338 HLA 10 4300 1 LA
TIZ, sly-miR399 &, 3 43D 1 L FICE TR LIz, 202
LI, AR RIZRED D55 T OFEHLT sly-miR395 H34EL

Z Cardiac hypotrophy signaling % Fig. 3 |27~ 7,

BIL L QWA HREM A 79, mRNA DRI T —H L7 ) L
BEF E DXL ST, By FEFEL, AR ARE

DA =X LD —ia AGINITELFIREEDN B D,
4. SEDRE

miRNA (3, T4 2R P RER T TR 59528
DHESNTEY, FHEED WIS TRETHLD, B
I E ELD miRNA X, KN OB R T8 E THil4E
FTHENIHAE DN HAAD TND 1), FEEESHREREL L C
X, B, g, ar AT e— Rt ZiicEY, 4
#%HIZZ<D miRNA DIEfEHEnSZ &L Bbi
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Table 2. Canonical pathways belonged to the putative target genes for tomato miRNAs

AFI)—

Canonical Pathways

—log
(o-valye)

z—score

Molecules

B Cell Receptor Signaling

5.16E+00

-4.379

GSK3B,KRAS MAP3K7,CDC42,TCF3,CALM1 (includes others),
AKT1,CREB1,EP300,CAMK2D,EGR1,PPP3CAMAP3K13 MEF2C,CFL
2 VAV2 NRAS GAB2 MAP3K2 MAP3K1,CREBBP MAPK8 NFAT5RP
S6KB1

TGF- B Signaling

4.58E+00

-3.742

KRAS MAP3K7,CDC42,SMAD2 EP300,TGFB2,BMPR2 BMPR1ANRA
S, ACVR1C.SMAD1,TGIF1 CREBBP TGFBR1,MAPK8

NF-kB Signaling

3.82E+00

-4.583

FGFR2,GSK3B FGFR1 KRAS MAP3K7 MAP4K4,AKT1,CSNK2B EP30
0,PELI1,TBK1]IRAK4,BMPR2 BMPR1ANRAS MAP3K1,FLT1,CREBB
P TGFBR1 MAPK8 FGFR4

STAT3 Pathway

3.00E+00

-2.714

FGFR2 BMPR1A FGFR1,BMPR2 KRAS NRAS SOCS5 FLT1,TGFBR1,
MAPK8 FGFR4

iR

Synaptic Long Term Potentiation

4.03E+00

-2.668

KRAS,GNA11,CALM1 (includes others),
CREB1,GRIA1,PRKAR2B,EP300,PPP1R7,CAMK2D,PPP3CANRAS,G
RIN2D,PPP1CB,GRM7,PDIA3,CREBBP,PPP1R3A

NGF Signaling

3.53E+00

-3.873

KRAS MAP3K7,CDC42,AKT1,CREB1,EP300 MAP3K13 RPS6KAG NR
AS MAP3K2 MAP3K1,CREBBP MAPK8 RPS6KB1,RPS6KA4

Agrin Interactions at Neuromuscular Junction

2.65E+00

GABPB1,KRAS,NRAS,CDC42,PAK2,CTTN ACTB,MAPK8 DAG1,GAB
PA

CREB Signaling in Neurons

2.61E+00

-3.742

KRAS,GNAZ,GNA11,CALM1 (includes others),
AKT1,CREB1,GRIA1,PRKAR2B,POLR2A EP300,CAMK2D,GNAI3 NR
AS,GRIN2D,GRM7,PDIA3,CREBBP,GNG13

Ephrin Receptor Signaling

3.32E+00

-3.606

KRAS,GNAZ,CDC42 PAK2 MAP4K4,GNA11,AKT1,CREB1,EPHAS EP
300,EFNA5 EPHA7 WASL,ADAM10,GNAI3,CFL2,NRAS ,GRIN2D,CRE
BBP.GNG13

Neurotrophin/TRK Signaling

2.21E+00

-2.828

KRAS NRAS,CDC42 AKT1,CREB1,EP300,CREBBP MAPK8,SORCS1

Calcium Signaling

2.07E+00

-3.207

CALM1 (includes others),
CREB1,GRIA1,PRKAR2B,EP300,SLC8A1,CAMK2D,ATP2B1, ATP2A2
,PPP3CA MEF2C,CASQ2 MCU,GRIN2D,CREBBP ,NFAT5 MEF2D

MAPK
73—

ERKS5 Signaling

8.08E+00

-3.742

KRAS YWHAGAKT1,CREB1,EP300 ELK4,YWHAH RPS6KA6 MEF2C,
NRAS,SGK1MAP3K2,CREBBP MEF2D,YWHAZ RPS6KB1,RPS6KA4

p38 MAPK Signaling

3.60E+00

-2673

DUSP10MAP3K7,CREB1,ATF1,EP300,TGFB2, RPS6KA6 MEF2C,EEF
2K IRAK4,CREBBP,TGFBR1 MEF2D,JRAK2 RPS6KB1,RPS6KA4

GNRH Signaling

3.59E+00

-4.123

KRAS MAP3K7,CDC42 PAK2,GNA11,CREB1 PRKAR2B,EP300,CAM
K2D EGR1MAP3K13,GNAI3,NRAS MAP3K2 MAP3K1,CREBBP MAP
K8

SAPK/JNK Signaling

2.13E+00

-2.111

DUSP10,MAP3K7 KRAS NRAS DUSP8,CDC42 MAP4K4 MAP3K2 M
AP3K1MAPK8 MAP3K13

DERE

Cardiac Hypertrophy Signaling

4.66E+00

-4.082

GSK3B,GNA11,AKT1,CREB1,CALM1 (includes others),

PRKAR2B MAP3K13,GNAI3,CREBBP,TGFBR1,GNG13 MAPK8,MEF2
D,RPS6KB1,KRAS MAP3K7,GNAZ ADRB3 EP300,TGFB2,PPP3CAM
EF2C,NRAS MAP3K2 MAP3K1,PDIA3 EIF4E

Role of NFAT in Cardiac Hypertrophy

3.16E+00

-3.441

GSK3B,KRAS ,MAP3K7,CALM1 (includes others),
AKT1,PRKAR2B,EP300,SLC8A1,CAMK2D,TGFB2,PPP3CAMEF2C,G
NAI3,NRAS MAP3K1,PDIA3, TGFBR1,MAPK8,GNG13 ,MEF2D

PTEN Signaling

3.56E+00

FGFR2,GSK3B FGFR1,KRAS,CDC42 AKT1,BCL2L11,CSNK2B,YWHA
HBMPR2 BMPR1ANRAS,FLT1, TGFBR1,FGFR4,RPS6KB1

Renal Cell Carcinoma Signaling

2.05E+00

—-2.236

KRAS.VHL NRAS CDC42 PAK2 AKT1 HIF1AEP300,CREBBP

Z 0t

PPAR @ /RXRa Activation

4.55E+00

2.837

KRAS MAP3K7 MAP4K4,GNA11,PRKAR2B,SMAD2 MED1,PRKAAT E
P300,TGFB2,CLOCK,ADIPOQ,MEF2C,NCOA3 BMPR2 NRAS ACVR1
C,PRKAA2 PDIA3,CREBBP TGFBR1 MAPK8 NCOR1

RhoGDI Signaling

3.35E+00

25

GNAZ,CDC42 PAK2 ARHGEF3,GNA11,ARHGAP5 EP300, ARHGAP35,
CDH4 WASL,CDH3,CD44 WASF1,GNAI3,CFL2, ACTB,CREBBP,GNG13
ARHGAP12 ESR1

AMPK Signaling

3.19E+00

-2.

13

MAP3K7 PPM1AAKT1,CREB1PBRM1,SMARCD1,ADRB3,PRKAR2B
JPFKFB2 PRKAA1EP300,PPM1LPPP2R3AADIPOQ EEF2K. ACTB A
RID2,PRKAA2 CREBBP RPS6KB1

FLT3 Signaling in Hematopoietic Progenitor Cells

2.95E+00

-3.317

KRAS NRAS ,GAB2,AKT1,CREB1,EP300,CREBBP EIF4E,RPS6KAG6,R
PS6KB1, RPS6KA4

Wnt/Cat pathway

2.75E+00

-2.828

GSK3B,CREB1,WNT5AEP300,FZD6,PDIA3,CREBBP NFAT5,PPP3C
A

Rac Signaling

2.67E+00

-3.606

KRAS,CDC42,PAK2 MCF2L,SH3RF1 ELK4,CD44 WASF1,CFL2 NRAS
.MAP3K1MAPK8 RPS6KB1

BMP signaling pathway

2.34E+00

-3.162

BMPR1A MAP3K7BMPR2 KRAS NRAS,CREB1,PRKAR2B,SMAD1,C
REBBP.MAPK8

Integrin Signaling

2.08E+00

-2.183

GSK3B,KRAS,CDC42 PAK2 AKT1,CTTN,ARHGAPS5 ITGA10,TSPAN7,
WASL,DOCK1,NRAS,CAPN5,ACTB,PPP1CB,ARF3 MAPK8 ARHGAP
26 ARF6

IGF-1 Signaling

2.03E+00

-2.121

KRAS NRAS,SOCS5,AKT1,YWHAGPRKAR2B,CSNK2B MAPK8,YWH
AZ YWHAH,RPS6KB1
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Synaptic \ ,/
vesicle = Synaptic

vesicle
Presynaplic terminal
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Fig. 2. Synaptic long term potentiation pathway

Putative downregulated genes are in green boxes.
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Extacaliiar space

Cylopiasm

¥l Y P
Gardiac: NFATCH——NFATCA
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Fig. 3. Cardiac hypertrophy signaling

Putative downregulated genes are in green boxes.
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Summary

Tomato is one of the most popular vegetable in the world. Recently, many tomato cultivars have been
developed to improve tomato-specific flavor for increased palatability as well as nutritional quality.
Comprehensive gene expression analysis revealed that fatty acid and amino acid synthesis-related genes were
up-regulated under a low-water condition. In case the plants are exposed to an environmental stress, they change
their own metabolism to eliminate the stress. Abscisic acid is increased under drought, which should in turn
affects human lipid metabolism after ingestion. Some dietary miRNAs may also be involved in human
physiology. The aim of this study is to find out whether miRNA in tomato influences human metabolism.

Micro-Tom was cultivated under a low-water condition after flowering, prior to harvesting mature fruits.
miRNA expression analysis was performed using miRNA GeneChip 4.0. A total of 4 miRNA species were
obtained with 2-times higher expression; these were; has-miR-3163-3p, has-miR-4481, has-miR-4468-5p,
has-miR-548ac and has-miR-4701-3p. In addition, HBII-85; as a small RNA in nucleolus; was found. The
target genes for these miRNAs were extracted from miRDB with the target score of more than 90. When the
canonical pathway containing putative target genes were explored in Ingenuity Pathway Analysis (IPA), 28
pathways were extracted as significantly up- or down- regulated pathways and they were classified into the 6
categories: immune system, nervous system, MAPK family, cardiac hypertrophy, cancer and others.

Also, tomato miRNAs with more than 2-times increased expressions were sly-miR399 and sly-miR395,
although such expressions in leaves and fruits have been already reported, but the target genes are still unknown.
In particular, sly-miR395 decreased by 10 times less than expected under a normal condition. This result

suggests that sly-miR395 is essentially involved in salt-stress response.
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