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Application of Nutrigenomics in Clinical Nutrition
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ABSTRACT : In the past decade, the focus of nutritional study shifted from epidemiology and physiology

to molecular biology. Advanced research strategies and technologies including genomics, transcriptomics, pro-

teomics, metabolomics, and system biology have been gradually applied in clinical nutrition. This article re-

views the effects of nutrients on gene expressions, application of modern molecular biology in clinical nutrition

as well as the advances and challenges in recent years. .

Key words: nutrigenomics; molecular biological technology; clinical nutrition

e PR 5 % e — 17138 % 22 1 PR A 45 & 19 2 B,
AAESEFRBA T A REANE IR AR
ALARSC IR T, 8 a2 8 97 W o i A A0
R —ERZ5 Y/ EFRY T, DRSS T — S R
EIRY BRI R SRR

R 10 RAEF, EIRIIBITEE T T AT
S R B2 (Y AIF S 1) 205 A W 2 R DR A 2 1R e 72
BRI ALY (nutrigenomics) JEAEE SR 5T H R H]
il A A AR, X — I RE SR i 9
PR E A S N BRI AR S IR A S R 401 ) T
PRIEZETLAY K A WL AR SR DR B S A 22 R
i P2 bR P I e A A, B R TR R T A o
SE A BN KRS F7 T PR S P9 B35 10 s A I T 1
BB R A

# Corresponding author Tel: 010-65296007, E-mail; hgzpumc@163.com

Acta Acad Med Sin, 2006,28(6) :853 — 857

ERMMERRENFATIER

e —oft e [ 7 A [ 9 38 3R 25 1R 1 T A A [ 7
Ak, A AR R R IR, TSR Rk,
KA AT S BRI e B R A R T T — A s (1) S
GO o (B 20k S A i 1) S0 S PR R SR
PR E SR PR B R L . EJLAR, B RR
TE B A8 U PR T P T B SR W) WS 1
PSRRI L 23 A W R IO A E AR
RETRYAEHIBLE] o

SEBRMERRZOET EREN—FE
TR 1B IR 5 5 ol A 1R LAF ST G, 40
Y RUAR 5 2 R B s A, A AR L A RO ;A

Vol. 28 No. 6 853



OB R B i

WSRO FE 5 . mRNA e, S0 LR/ T
mRNA () F P45, X 2 5L IR 52 JR 3 CAAT/3 5
F 45 & i H ( CAAT/enhancer binding proteins, C/
EBP) iy [f & & H ( C/EBP-homologous protein,
CHOP) AWyt FEAF5E W 7n, CHOP & —Ffi 43
AT Z W B B i i /N oy A%, 5 C/EBP
JEAROG . FE NS b, BRI 52 2 W2 2 5 3 CHOP
mRNA FIE [ 52 ) Bk s

Varga %FmIE%E?H}H@EP%\%%?*%{éﬁ%U%
MR, BAAR R 075 5 0 i il i R e Sk ) BE T o
X UG mRNA A 3G A2 a) VR A, O 5 e K&
FIE A . Montoya 2511 45 K BUA &5 8 11 R 9 Tk
B 7R T DLBICAE /N i 98T 6 3 100 235 ) R R A 2k ol
i g S NSRS i 2 6 5 UG 199 345 1 o Leong 4% 17 )
DNA ff B 51 52 AR 5T A A [8] 1) 220 5 iR P 58 1 40 i ik
PRI IR R & B, TRk Z R RS LT,
TE AR A e 4 B i A 56 A 162 AN FE IR Y ER
KRS o Lenaerts 25701 8 R 3 N 4 2 4R T
file Ay I X i b e A M A g A T B o3 L, 4
FG IR 14 T 1 A 2 5k el s B W 5 A T e 1 vk
JERASG, T S8 2 1 J5T 1 3% 38 15 B 2 6 2 R 1 15 0
T BUE, ISR A e i b e Am
ML Fe Ik B A e k. Curi 265 B4E T B K
T g 7 380 5 0 D A R T g R O e A R Wl 1R S AL
B eI AL | B UL & L 20 4 3% 4 1 P A
PR IR 58 T, 4 2 T JHg i i 3 52 i 5 R 56
IS HLE & FEH 2 F A Y2 D e I PE o

BAKULEDRNERRENAT KZHmKL
B YT B R A HLH TSR ] T A A . Burce-
lin 4510 43 H7 1 5 6 LAk PR 90 I 22 o AR 12 o
JiFi v M & Z 4K (glucagon receptor, GR ) f{) mRNA
WEE, TESCAEREMR G Y A A . H R SR DL K
8 S5 2 S St R D R s AT 40 e D AR
Bige B ) GR mRNA ¥R B2 5 I L 2 4 . 400 4 M
e (—FABeAC R ) SRR X Ak s, 1R
AP N T 8532009 Z R M vh , 32 FH 45 Al g, oF
FEBARKAL S Yok He PR 2R3k 0 W 1 AE T, a0 L-py i R
VTR A JTF S o 40 M Ko B MR B A0 B v, BB T S R
(LA A FRACHE) 75 B MR 5 40 i Kl 107 40 i v
UG I3 R o T A JHT 5 J5iT 400 L % i 07 440 B e 8 A
TERXSE S5 b, FT A 0 45 3R 24 0 v 1) A 2 B v
JE TS e A B DR R R S i, R AR S AR R AR T
B (T o 2 0 e = A AR 7 PR R ) R R P R

854 December, 2006

k0

BERBRSE5ERREMIFT 505 7E 40 i
A RRE 5 90 TP P 58 D08 A PR Sk 1 g
J1# M Deckelbaum 2% R G [ T w-3 £
ANTRL NG 17 T A 8] T ik PR A s b B9 VR T, B 45 I
S 35 45 5 2 OB PE iy 55 I R gk, R B A AL
BB SZ AR B Al 1) e s PR 1 i B S A W i A
AT AR B 05 A7 K ( peroxisome proliferator-activated re-
PPAR) JERCHAMOMVE 5 S 7, B 5%
SE I 2ok S ) il A 0 B AR B X L 2 AR A, PRI T
B VR T L R ) B S A 05 . PPARSs B I 7 B2 2 g i R
EavmEAes - PR ER, —J& i PPAR o B
PPARS RIS 1) 4% 5% R 40 s A, 3839 R U R 1) AL A
R —J& M PPAR v A S 89, IS W66 72"
o w-3 ZANRR 7 R i AR AT LD B I 4 2R
1 PPAR o R ik, A0 PPAR v YR i5,
B, TR R ARPUR B RL 3 K EE T -3 2 A
FIAG R 15 S BT 32 fk Feak ol sk 4 T IR 10 &
IR Hg m B oK A & Py s S IR 5 . Bk K Ak & 4 19 A1 fE
HIREMIE B, 768 500 Fff ASEIE rh, 52 Ak
Ry FRIEW W B, 44 DEERRIA T, Hi i
IR R R 2 AN 0 A I T TR G 14 R G ik A ) 2 3R
TR

HERLFF DNARREMMERERE hT2M
e K2 54 DNA L Fp B R E 1, b= 2
A= R AT HE 2 20 DNA 51 00 7040 0 D) e e %, 440 i
AT Z AR 2 T —I5UR T cDNA ¥4 7E
N Je g 200 L BFE 9 0 s, A A it R A B X 8 b
SN Rk

YRR CAEMR A A 5256 rh i e W B A R o
BT ELVER, T LA 2> DNA [ &b fi. A #HiE
L cDNA #REF T EIEM T 4R R C 2 H5iHE AR
kst dEr D BR T B R K g e R
SERIERIS R R & AT LR — SE 7 b e AR o A2
A HEAE AR R R R (0 bel-2, LA c-fos
Ml c-mye) , BT AR R & — Rl . 45 7 Ok
FAE IR RS R B4 2 38 B, XF 39 b 2 % 0 S b
EY . RN T A TR R A E
SEAHOCHE R R AR MU W 5T B, G A T R 0 M Sl
K (A ALY BACEE) o KB o> L RO S
(AR ) MERFRRBI TR, M ge g0 UF
HWLILS & (100 2 4 ket . B T Bl A1
M, 443 Bl A R E SRR Rk S 5

ceptor ,



B R R A2 I PR R 4 D5

YA TIAE . W A TLAR IR A R, B T
HEH c-jun (3 ERATIER . 76 AN E il T 41
M, BTAE mRNA FIEE (95 5 ROk PR T 140
N & AR,

AFBEREERER
HZFH 5 A EI R

HEEHEZF (genomics) KK 4 #0584 ¥t
DNA Fge R 4], B i o 1 AIF 50 F R AL 466 be A ]
HASCWEG FIE B B IR 2 S EEOR, XEEH AR
AT LA 7 NG A2 R i A8 S48 D1,

cDNA FIE 4] DNA HK, PL mRNA Sy #8475 3
BESEREVE R 2B iS5 RNA H AR cDNA B, f HiE
ABRL, FE1E Ty 8 5 A Bom T A S Y oD-
NA, il cDNA Rl = R B R EH
CHTERMENARAABRS R, BHAKEER.
S FAE RN T BERE 7 EA A fELr
MK R

B DR B R I o g — e ) S g 3 s ]
TEARN A 2GR T vk, e T 05 R ik
T8 B 3 R 5 AU 3 A2 DA R R 3 35 W s g B e g
I 3ok 6 i L [ P T L DY, R X R S T
TE X R [ e ) S A, LR A TR 174 JIEL R o ek
T B AN R g PR R PE T o B9 3 30 10 FH et 53k A Tt
CoA JIFL ] P P Pt 7% % ik 55 By B Al JJEL 0 e ) A i 78 o

HFHZ (transcriptomics) EIEINH R
PG SRR R AT TARZ ST, g 2= /N
NEIWTEHL M IR BRI AR 2 R
WGP 5 & 2 22 T R D5 2 1 o B o R I 5
[ 23k AR 0 255, Lee 251207 ) FH 7 4 87 55 %17 TR 1k
[4:%1] (‘high-density oligonucleotide arrays) 434 & #% L
WAL NRIBE, Wik T 6374 MEN, KK
HHARE 1% AW RS, XRRIKSUE A L4
BCER 7B B ) B B 48 AT B L, X 2 A e —
TEMEFLRZh Yy h BB 08 IE 2 R B IR T T, 3
R IRy = T RL Al N U2 | B S RO PR S
TR S AR WO BB OB R AR . M AUk T A
753 DNA B4 S8 55 A MU A5 AR, Q8 w2
R,

RNA T4 HAR 32 B3 5 75 5% 3¢ 5 7K - BEL IR 4
MRk, W9 EA 72 G A B R s, e
I VIR 5 PR T DA s /Dm0y A AE, X R T

T DAY R — R 50 i 7 R Y L R R AR Bk 0 s A AR
PR, BB A NEEME, BElT
I J 8 A e R 245 50 56 PR 0 7 i A T g2

EBRAESF (proteomics) HH R FH AL
B N o, B A R
RE A 22 B — 7 % 28 X 4 M 5 4 400 IR 3% 5K 1 5%
R EAR SR M, BRMEN. WX,
L% 25 5 RN Al 9 o A R 9, BT & BB B 43 - R
L Evardsson % LUl SR R L
R i MR 8 3R I RE 1Y) /0 BRUAE Sk WG DR TS Joe i 0 JBR 0 2%
ot A B, 44 F Hii PPAR-o ¥F 5 M #5 B A
(WY14643) 097 1 J8J5 2 Hm —=Fe . = o A e
e By 2K BEREAL, HFEARARR2ED 16 MR
FIB A Rk B, ZBgHOR e Horb 14 Bt
AL R 17 1R A 35 2 1

[ PR S50 A W2 2003 4F 56T 8 FR2E R 5T B 4
AR” WS BB PHE TYORBORME H A =R,
HBCK TN AR AN T8 ™, X
FORTEAR A3 K5 0 19 2 [ {5 207 T =LA R R e 3
Xof WO BRI E O 75 10 A2 ) 3% PR 8 R B R R B
TR 58 B AN AT AR T, JF 32 8 A AR
B EER GOV ) S A W) 43 Z TR AR
) B A

KRt HF (metabolomics) MEFRFEYF
( nutritional systems biology)  1{ilf 414 A 5% H
X g B A R R R T A R =
AR 1) 5 P A 0 B SO IRV A 5 W 6 A
A A P S e AR AR B0E 3R T R HLR Y
AR AR £k BT DLRy ARG i 4 2= 0 £ R gF 17 4 T 43
BP0l SR B A R R AL R A M
PP A A [ £ % S 7 Y S i AR 3 2
ST IE SR VRN TE KB T B BT A AR 4 i ek
AF o RGAEWAE I EE 2 ULATE 5 Fk DR 3R Y 25 S R A T
MMM ST RE R 28 G A RL, 78 RO 1 R 40
A5 B T R AT AR A 2 HOR B o

RATR MR XY C & e s S A 2= 0 o7
HEVEAT T 5E . Hemmati F14b iy [R5 g7 1 9¢
TR TC 4 B OB AR 833 7 0 AR PR A A X (Ab
Fo. BDAE) 14 FhE SRR B, I8 R X Fh 5 vk
M 5E 76 2 e D3/D2 52 1 8 2 77 v 1% 75 ( quinelo-
rane) E T X5 3 26 A% 3 77 P Wk BE (9 5% T . Nogo-
chi'® Fl Renwick > 45 [a] 5 23 Br T A5 2H 2 R AETF
AR NS 7522 E R, B

Vol. 28 No. 6 855



o E R B R
TAE M M 7 B A R LA e 5 AT = glucose metabolism. J Biol Chem, 1998, 273 (14 ). 8088-

MR T A AERRAROC, LA B E i 4 i 8093.

1% 45 Aﬁo e i 2 13 P S 1 07 1 0 58 A 8 — 20t 10 Foufelle F, Ferre P. New perspectives in the regulation of he-

P (0 e T A 3 R T L 3K 4 BT 4 £ T patic glycolytic and lipogenic genes by insulin and glucose: a
" role for the transcription factor sterol regulatory element bindin,

X UHH:?FHHHEE’J@KEMJUQTE’JK AR, XAk P s £

SR AW i 7 o A S 7 v B B 75 A D protein-lc. Biochem J, 2002, 366 (Pt2) :377-391.

= 5 U [ 11 Prescott SL, Calder PC. N-3 polyunsaturated fatty acids and

=13 A

NIRRT SR IR R allergic disease. Curr Opin Clin Nutr Metab Care, 2004, 7
gi b, AR BRIESE J5 ) L 32 A0 HE T R AR AL AR G (2) :123-129,

2% oY _—_'::4 = 3 A .

LR M R SZ AL, i 3A 1R 5 4R A9 B RY 5 12 Deckelbaum RJ, Worgall TS, Seo T . n-3 fatty acids and gene
I tﬁlﬁﬁ 1B 335 3% 9 2R 9 2 hn iE W A E/‘{L expression. Am ] Clin Nutr, 2006, 83 (6 Suppl) : 15208-
FERIAE (B A, JF SE47 O 7 TR T 9, 15258,

B IR A A= R I B R 2 A fer HH 3 R T 9 7 13 Paoloni-Giacobino A, Grimble R, Pichard C. Genetics and nu-
B g A R R . E R %’73’%% S| trition. Clin Nutr, 2003, 22(5) :429-435.
WXITHUAA S A ER RS E AR ES, T 14 Seo T, Qi K, Chang C, et al. Saturated fat-rich diet enhances
SRR BB O R e RSy selective uptake of LDL cholesteryl esters in the arterial wall. ]
> — Clin Invest, 2005, 115(8):2214-2222.
o
ahlman I, Linder K, Arvidsson Nordstrom E, et al. Changes
15 Dahl I, Linder K, Arvid Nord E l. Chang
5 %= ¥ @ in adipose tissue gene expression with energy-restricted diets in
= obese women. Am J Clin Nutr, 2005, 81(6) :1275-1285.

1 . 1 16 WHLHT, WTH . SRR S A e . eI
Furst P . New strategies 1 ition. Perit Dial 1
1;1:61 g Zw s;rzllleblgezsglz;; inical nutrition. erit Dial Int, ?% rﬁ.@%ﬁr% %?ﬁ 2005, 27(6) :790-792.

’ (Suppl 1) :528-535. 17  Jhaveri MS, Wagner C, Trepel JB. Impact of extracellular fo-

2 Muller M, Kersten S . Nutrigenomics: goals and strategies. Nat .

late levels on global gene expression. Mol Pharmacol, 2001,
Rev Genet, 2003, 4 (4):315-322.
ev Genet, 2003, 4 (4): 60(6) :1288-1295,
3 Wang XZ, Lawson B, Brewer JW, et al. Signals from the
18 Catani MV, Rossi A, Costanzo A, et al. Induction of gene ex-
stressed endoplasmic reticulum induces C/EBP-homologous
in ( CHOP/GADDIS3 ). Mol Cell Biol, 1996, 16 (8) pression via activator protein-1 in the ascorbate protection against
rotein . Mol Cell Biol, , :
2273 4280 UV-induced damage. Biochem J, 2001, 356(Pt 1) .77-85.
4V I L: L. Mauviel A L LTevotonhan i v 19 Schulte I, Bektas H, Klempnauer J, et al. Vitamin E in heart
arga J, Li L, Mauviel A, et al. L-Tryptophan in supraphysio-

1 ion; eff di ion. T lan-
logic concentrations stimulates collagenase gene expression in fransplantation; eflects on cardiac gene expression.  transpian
human skin fibroblasts. Lab Invest, 1994, 70(2):183-191. tation, 2006, 81(35) :736-743.

5 Montoya CA, Leterme P, Lalles JP. A protein-free diet alters 20 Lee CK, Klopp RG, Weindruch R, et al. Gene expression pro-
small intestinal architecture and digestive enzyme activities in file of aging and its retardation by caloric restriction. Science,
rats. Reprod Nutr Dev, 2006, 46(1) :49-56. 1999, 285(5432) :1390-1393.

6 Leong HX, Simkevich C, Lesieur-Brooks A, ef al. Short-term 21 Kamath RS, Fraser AG, Dong Y, et al. Systematic functional
arginine deprivation results in large-scale modulation of hepatic analysis of the caenorhabditis elegans genome using RNAi. Na-
gene expression in both normal and tumor cells: bioinformatic ture, 2003, 421(6920) :231-237.
analysis. Nutr Metab (Lond), 2006, 3(1):37. 22 Trujillo E, Davis C, Milner J. Nutrigenomics, proteomics,

7 Lenaerts K, Mariman E, Bouwman F, et al. Glutamine regu- metabolomics, and the practice of dietetics. J Am Diet Assoc,
lates the expression of proteins with a potential health-promoting 2006, 106(3) :403-413.
effect in human intestinal Caco-2 cells. Proteomics, 2006, 6 23 Fuchs D, Winkelmann I, Johnson I, et al. Proteomics in nutri-
(8) :2454-2464. tion research: principles, technologies and applications. Br J

8 Curi R, Lagranha CJ, Doi SQ, et al. Glutamine-dependent Nutr, 2005, 94(3) :302-314.
changes in gene expression and protein activity. Cell Biochem 24 Edvardsson U, von Lowenhielm HB, Panfilov O, et al. Hepatic

2005, 23(2).77-84.

9 Burcelin R, Mrejen C, Decaux JF, et al. In vivo and in vitro

Funct,

regulation of hepatic glucagon receptor mRNA concentration by

856 December, 2006

protein expression of lean mice and obese diabetic mice treated

with peroxisome proliferator-activated receptor activators. Pro-

2003, 3(4).468-478.

teomics,



R

DA 2 2 7 W PR % P 9

25

26

27

Van Ommen B. Nutrigenomics: exploiting systems biology in
the nutrition and health arenas. Nutrition, 2004, 20(1) :4-8.

ERST, MED . AR R E RO R .
[E I R FR 40k, 2006, 14(4) :238-242.

Hemmati P, Shilliam CS, Hughes ZA, et al. In vivo characte-
rization of basal amino acid levels in subregions of the rat nuc-
leus accumbens; effect of a dopamine D (3)/D (2) agonist.
Neurochem Int, 2001, 39(3) :199-208.

28

29

Noguchi Y, Sakai R, Kimura T. Metabolomics and its potential
for assessment of adequacy and safety of amino acid intake . J
Nutr, 2003, 133(6 Suppl 1) :2097S-2100S.

Renwick AG. The safety testing of amino acids. J Nutr, 2003,
133(6 Suppl 1) :2031S-2033S.

(2006-07-11 W)

Vol. 28 No. 6 857





