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station 400 (Affymetrix) TE¥E®E L, &L TwWw 3
RNA 22 b v 7 N7 EY S, HBERPIA bV
FRNTEYUHAR TR Uz, 7 VA BERIE Affymetrix
scanner (Affymetrix) CHIE L, Genechip ##fiY 7 +
(Affymetrix) TH{EAL L 72, FEHTALE 1L, Spotfire
Decision Site 7.1 for Functional Genomics (Spotfire)
2RV, EHO~ Y AMBOELE FHEROMEIZ,
KBGO > b —)VEEHE LT,

6. RT-PCR @ik

RT-PCR M 1X, BHEWXHE->TIITo, HEE X
Mano et al.?® OFET, # RNA %2 vy, SuperScript
III (Invitrogen) & Oligo d(T) 7*J 4 ~ — % >z
E1, cDNA 2»fE8iL7-, Z® cDNA ZF\v», ExTaq
RY x5 —+¥ (TAKARA) TPCR Z17->7z, PCR®
FHEBIUa Y bn—w@m¥®774v DG
Mano el al*® OFELEST, T b a—VBEFO
Glyceraldehyde-3-phosphate dehydrogenase (GAP) 1%
(GAPDH5; TTGACCTCAACTACATGG, GAPDH3;
ATGAGGTCCACCACCCTG) o774 ~—%Hw,
(94°C+1 min—58°C+1 min—72°C+3 min) DA%, 25
H4 7 N T PCR 21T\, EXUKENR, 871 bp @O DNA W
Fr &K U7z, Erythropoietin (EPO) 1%, Dame et al.%®
DHFEWEL T, (mrEPO-F; GTTCTGGAGAGGTA-
CATCTT, mrEPO-R CTGTGAGTGTTCGGAGTG-
GA) 74 <—%2HAv, (94°C » 1 min—>58°C » 1 min
—72°C+3min) OFMHT, 40 94 7 VT PCR 21TV,
EUKENE, 339 bp O DNA ik 2 Uz, BSRUKE)
%, HEEFEFTY 7 b Image ] (NIH) TOE LU $EALL
720

X R R

1. ZHAFEEBLORIL VY IBREICLDFEESE
BEFFRIR/INY—>2DEAL

DNA = A 7 a7 VA f#fTOFER, @K
EBIL o= F B dnidR vy Y o5k, v
2D & E X 3 BETFORBRENELT 3 2 LD
Moz, Tablel WRT X512, SEIFE~ 12,621 HO
BEFOI B, 2> b= 7 AT 5,046 (@, =4
FHEC Y XA TIZ4TI8ME, "vLv Y vfkEsy AT
1& 5,318 EDEIET S, K COFHSMH Sz, =
BT EETIE, MiAERS L HEL T 163 HOEET OF
FEM 2L L EinL, 296 {8 0 EF O FEHEH
05 FELTICBA Uiz, 72, Av vy Y vRETIX
113 HOBETF OFEREL 2 FLL ML, 43 Mo
ETFOFBED 0.5 FLLT D L,

E51E, BEEF2WLD»DOHT I —IZHH8EL,
FIEN 2 BRI ED B 0I% 0.5 BT ICEH L7 8ET
#ox Table LR LTz 7TV —DH%Z2DH v IO
BFEIARDNA~A 7u7v4Fy 7 EcEHantn
%, BT —EENIELETFORTHL, APV

Table 1 Numbers of genes whose expressions
were up- or down-regulated compared with con-
trol (water) at least twofold in the liver of mouse
fed with nigana or spinach.

Genes (12621)

¢ (water) Nigana Spinach

Expressed 5046 4778 5318
Up-regulated — 163 113
Down-regulated — 296 43
Stress (31)

Up-regulated — 2 0

Down-regulated — 2 0
Energy (11)

Up-regulated — 1 0

Down-regulated — 0 0
Transcription (821)

Up-regulated — 19 4

Down-regulated — 19 22
Inflammatory (52)

Up-regulated — 1 0

Down-regulated — 2 5
Cell cycle (240)

Up-regulated — 10 4

Down-regulated — 3 7
Ribosomal (151)

Up-regulated — 0 0

Down-regulated — 2 0

ARIANF - IS T 2EBETFORENIE, BEECEL
Lighprolz, BETFHE - BB » 0 b 2 1BEFOFRHE
X, "V YRS ABItaryre—vvw U A
LB L= 5 2B THEZICHEML Tw»
LELTFENL L, = IBRETTVABLICRY VY
TRES T ARBWTaYhua— v X EHBEL TR
DL T BEETHRD sz, fBICrrb 285 F
DFBIIFEFCE ML o Tz, AR b 58
BFORRX, =V rEE~ YA THEIN, xyvryy
5~ A TR T 2EBFRE o7, HEMCHKR
LTW3EEZHNTWSE Y RY —ABEDBIETOFR
BUIBEZ (L L 2o o7z,

¥ 7z, WHEAT & EMRTFOEETFHBIEHRZ Table
2R LTz, BEIIMEREGDa Y bu—L= T ADIE
RFREEL 1 L L L EDEHOY Y ADELFHE
ER2HMNBEFETRL TS, £ DEBEETIEI >
a— L, 2FEHUHNOEH Cholz, L2L, T
DA2AaRTF ¥ (EPO) O&AD, =FrEE5ETa
T—)V e L CH3 ML Tz, =4 FIE, v v
A JFigi D> EPO D3R F R & = B NS ¥ 2 W 6E
EEDSE L EE X T,

2. ZHTHBREORFLEOVICINE - O LER
BB AHREE D = # 12 EPO mRNA 535585 14
MHBIERbLo7DT, BIEAEEPRRETBE L
T, EPO mRNA ¥EFEFEDOR =4 F OFEH %3/
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Table 2 Relative gene-expression levels com-
pared with control (water) in the liver of mouse
fed with nigana or spinach.

5559 &

2 3% (2006)

Table 3 Nutrients contents in the nigana cul-
tured in three irrigation-rate conditions (pF 1.5,
1.8 and 3.0).

Gene Nigana Spinach pF15 pF18 pF3.0
Growth factor Energy (kcal/100 g) 30 45 35
HGF 1.4 1 Water (g/100 g) 89.6 857 874
IGF 0.83 0.9 Protein (g/100 g) 1.1 1.7 1.1
EGF nd* nd Lipid (g/100 g) 1.1 13 1.2
TGE, nd nd Carbohydrate (g/100 g) 5.2 8.5 6.1
TGF, nd nd Ash (g/100 g) 2 2.3 2.7
%gﬁ i? 06877 Sodium (me/100 g) 138 115 151
L. : : Potassium (mg/100 g) 668 831 936
Hematopoesis Calcium (mg/100 g) 194 240 289
Eiii;F lfi 5;2 Magnesium (mg/100g) 404 463 572
CM.CSF nd r.1d Phosphorus (mg/100 g) 72.7 89.9 99
EPO c3 13 Iron (mg/100 g) 2.03 0.97 1.18
TPO 0é7 045 Zinc (ug/100 g) 200 231 244
. i Copper (1g/100 g) 66 95 125
*nd, not detected. HGF, hepatocyte growth factor; Carotene (ug/100 g) 3690 4850 3650
IGF, insulin-like growth factor; EGF, epidermal Vitamin E (mg/100 ) 73 99 103
growth factor; TGF, transforming growth factor; Vitamin K (1g/100 g) 544 662 552
CSF, colony stimulating factor; G-CSF, granu- Thiamine (mg/100 g) 0.06 0.08 0.06
locyte-colony stimulating factor; GM-CSF, granu- Riboflavin (mg/100 g) 0.1 0.14 0.09
locyte-macrophage colony stimulating factor; EPO, Niacin (mg/100 g) 071 0.68 0.71
erythrOpOIetm, TPO, thrombOpOIetm Vitamin BG (mg/loo g) 0.24 0.28 0.37
Folate (xg/100 g) 62 73 57
Ascorbic acid (mg/100 g) 12 26 11
Hlzo N-NO, (mg/100 g) 220 110 330

FEFHAM (12 H-#EE£3 A) okiEs & O HIEEFR
X, FUOEE, EHRTH-M, £BHLIEZ, K
i, HHEERFE & I FEERAIHER U, FYKIE,
18-25°C % #HRE L Tz, HIBRRICEIL T, i
4RI O H2S65% TH o7z, BF1x 4 KefE LA
FOBEB 5% LD 57,

EBERIZ, EBRRITER, 3E, 3, SPADHE
LI, BRTREREF L o1N, EBHRYE,SE
BECIE U DTz, RfkiyaINEIE, pF 1.5 X (13.94 kg/
m2) »%<, pF18 K (13.80 kg/m?), pF 3.0 X (9.65
kg/m?) DIEE 7% -7z,

BXD=HF DS EE Table3 TR LIz, ERD=
HFDIINVF—, §2o87HE, B8, Rk, KD
RS DERICKERET kP oTe, AT IVHE
1%, pF3.0 KO=AF TEWHEARD - 12h, g
pF15 RO =4 F b E<L, # V) 7 A&&2IEpF15
X2EbE»roTz, B2 I VR, SRR TREREIR
moted, husv, €I VK, TRIANVEVBED
GRIBIPFISRO = F Bk bErole, —f, W
BZRIL, pFI0RD=FF PR FHEETH-> T,

3. EPO mRNA RIRFEFEATSNZHT

DNA <A 7 a7 VA #fT, EPOEETOFHEEE
BB F G~ 7 DI CHEE ML TWw3 2 b
birolze I T, BEERGEEEL T4 2
L, EPO mRNA FEFEEEDOE V=4 F OIEH %23

ATz EERIZ, DNA <A 707 VA i Lt <&
iz fiffr & %5 RT-PCRETITo 72 %72, EELTFH
HENEEA 7 2 & BSH S LT % Glyceraldehyde-3-
phosphate dehydrogenase (GAP) Z{E¥&EEETF & L,
MikERG LIy Aoy bu—k Lz,

< v A D AFfigi ® EPO mRNA & GAP mRNA %,
RT-PCR IECHEEL, BXEKEN%, Image] (NIH) T
#HE1L L, EPOmRNA =% GAP mRNA 2T L, #
KEHELzayho—VOERZL EL, HNEEE L
T7 7 7x L7z (Figurel),

RT-PCRFEEZEEN TR WY, DNA~YAZ7a7 LA
filtT & FAR I, WEEAFERERETHZ pFIS KD =
AFERG Ul AOMIET, a ¥ ha—icEL
T EPO mRNA EZMEIL TWw3 Z & BHERTE 72,
X512, EAREDZWPF 15 X% 6 NIZHEKEDD R
WpF3 0RO =4+ 52EELI-~ Y XD TIX, 2
Y= Vb B pF18RDO=FF R ERE L 5E
LTy, EPO mRNA EX8EZFE ML Twiz,
—4, WITNDO=FFDOEE T XDEIC BT
1%, EPO mRNA ZIZZBE L T -7 (Data not
shown) .
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Figure 1 The mRNA levels of EPO in the liver
of mouse fed with the cultured nigana.

(A) RT-PCR analysis of EPO mRNA in the liver.
(B) Relative signal intensity calculated after
measurement with “Image J”. Mean and SD of
triplicate samples are shown.
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%o AW HWT, EPO mRNA FEHRFEEEEDE W
=AFICEENDH, EF I ABIUZOBRED
AaT Y, EROGHIFZLT LULEETIR AP, &
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Mid, RESOkgDE P TIE=2FEEKHRIS g I1TH
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WARFERFP B EmBl AT RIS 22 72 5 i
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Summary : DNA microarray technology was used to evaluate the effect of dietary intake of nigana
(Crepidiastrum lanceolatum), an edible plant in Okinawa, on gene-expression pattern in the liver. The
expression levels of several genes were changed in the liver of mice that consumed nigana or spinach.
Whereas dietary intake of spinach and water did not affect the mRNA level of erythropoietin (EPO), intake
of nigana induced gene expression of EPO in the mouse liver. To produce high-quality vegetables, we changed
the growth conditions for nigana. Three irrigation rates (potential free energy; pF 1.5, 1.8, and 3.0) were used
for nigana hydro culture. The irrigation conditions affected the contents of nutritional factors in nigana as
well as the level of expression of the EPO gene in the liver of mice that ingested the plant. The pF 1.5
condition did not afford the highest levels of nutrients. However, the low levels of potassium and nitric acid
found under this condition were a positive aspect, as these chemicals are known to be unfavorable factors in
vegetables. The greatest induction of EPO mRNA at pF 1.5 was also beneficial. These findings indicate that
the application of DNA microarray technology to experimental animals ingesting a specific dietary compo-
nent is useful for producing high-quality food.
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