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Nutrigenomics research on p-carotene metabolism

Sachiko Kiuchi”, Hiroshi Ihara”, Yoshikazu N ishiguchiz) and Hiromitsu Yoko‘[a3>

Summary B-Carotene is an essential fat-soluble nutrient and a precursor of vitamin A. Because
humans are unable to synthesize B-carotene de novo, we need to consume it from plant-based
foods. In the intestinal enterocytes, B-carotene is absorbed along with dietary lipids, and is cleaved
into two molecules of retinal by B-carotene 15-15'-monooxygenase (BCMO1). Recently, several
genetic studies have reported on the metabolism of B-carotene, such as its absorption and
transportation in the enterocyte, and regulation of BCMO1 gene. In this mini review, we have
focused on the activation and repression of BCMOI1 gene, respectively, by thyroid hormone and
retinoic acid. In addition, we discuss how single nucleotide polymorphism (SNP) in the BCMO1

gene affects on the enzyme activity in the European and Japanese populations.

Key words: B-Carotene, B-Carotene 15-15'-Monooxygenase (BCMO1), Single nucleotide
polymorphism (SNP), Genetic variations
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Fig. 1 Cellular uptake and transportation of dietary P-carotene in the enterocyte.

SR-B1: scavenger receptor class B type 1, BCMOI: B-carotene

15,15'-monoxygenase, RAL: retinal, ROL: retinol, CRBP-2: cellular retinol

binding protein-2, RE: retinyl ester, CM: chylomicron.
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Fig. 2 A molecular mechanism of stimulation of BCMO1 gene by triiodothyronine.

T3: triiodothyronine, RXR: retinoid X receptor, THR: thyroid hormone

receptor, THRE: thyroid hormone response element, BCMO1: B-carotene

15,15'-monoxygenase, cR: co-repressor, cA: co-activator.
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Fig. 3 Relationship between free triiodothyronine (FT3) levels and serum

B-carotene concentrations in 101 patients with thyroid disorders.

éﬂ“(b\é ESERE SN (IR KGR
M BRI E S - 1EK14-54) o

M. LF/ A4 EICKD BCMO1 & HH

vy I A (LF /A VER) 130T LARLVT
BCMOLTEM % AT 4 77 4 — KN 7 Bk
THEHIL TV 29, KADOE Y I VAR TER
W2 VF A VBRIV A Y BR R

(Retinoic acid receptor: RAR) (Z#5& L. 3512
LT/ 4 X 2%k RXR) bnTuy(f~—%
T B § %o RAR - RXRH £ f£ 1dRetinoic acid
response element (RARE) (Z#E& LTy /M ICHE
HL119 72 Intestine specific homeodomain transcription
factor (ISX) D7 UE—F —FHIIMEH LT, Z
DFEB AT % (Fig. 4)0 WML S N7zISX
BIZT 3, RERREEE Y 3~ ORI D
% Scavenger receptor class B type 1 (SR-B1) %

- 170 —



AEWEETHT Vol 41, No 3 (2018)

R EBCMOI DO #Em T 52 #IHI L T, p-7
07 > DRHZE L /N T O W A BT 9 |2 F#
5o

—H DS I VAR L7IREETIE,
LF ) A VEERDET LT 5D TISXE T D
FEHLIH S 9 BB TOSR-BIZEME L
BCMOIDBIRFIZIEFICHEIH SN L, 2ok
IR AN ZANT, - T ORI, LT
J = VAN HIESIN TV ED, B b
SR-BLit = Fix 127 Jetifk (12q24.31) 12H D,
ISX 7> 5BCMOIND ¥ 7 F AR ENDOF LD
RKOLNTWD,

v
[ Feo
SN

Nucleus

DL LTEFERMLL, FALIZ BV IVAD
ME A LSV 25R- & 7 » R O#IH] (i35
&) ZRBLL TR 0MEHE (20%) 1229V T
W 21T o 72 (RIBRFE G RERE SHAK
A MEAK14-54) o MEL T/ — v (FLiedi
PHIN : 1.05-2.86 umol/L) & B-7 O 7 > i
BOBIRIZDH 5 DAY (1= -0.100) #
BEELY (Fig. 5)0 LT/ — VR a5 E
W HI0.02 ~ 1.19 (Al 2 0.23) & A < 4
$L0T, B-Ahar HOERNEED E IV H

EHWIIEEE 2 T b,
(11sx)
I@ @l

o | )
VISXV Repress Repress
THRE } B-Carotene B-Carotene
K @/ conversion absorption

Fig. 4 A molecular mechanism of repression of BCMO1 gene expression and
absorption of B-carotene in enterocyte.
BCMOL: B-carotene 15,15'-monoxygenase, RA: tetinoic acid, RXR: retinoid
X receptor, RAR: retinoic acid receptor, ISX: intestine specific homeodomain
transcription factor, SR-B1: scavenger receptor class B type 1, cR: co-

repressor, CA: co-activator.
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Fig. 5 Relationship between serum concentrations of B-carotene and retinol in 20
healthy adults.
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OB FIZL F = VT AT )L TH Y. CRBP-2
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Table 1. Single nucleotide polymorphisms in the coding region and upstream of BCMO1
Genotype (frequency, %) '*'?
SNP ID Wild-type allele’  Vriant allele (BCMO1 activity) '” yperireauency
European Japanese
CC(45.9) CC(71.8)
A379V
rs7501331 (¢} T(repress) CT(49.5) CT(27.3)
TT(4.5) TT(0.9)
CC(31.7) CC(72.1)
R267S
1512934922 A T(repress) CT(49.2) CT(27.9)
TT(19.1) TT7(0.0)
GG(22.3) GG(2.7)
rs6420424 G A(repress) AG(49.1) AG(26.5)
AA(28.6) AA(70.8)
GG(14.4) GG(12.5)
rs8044334 G T (activate) GT(46.8) GT(46.4)
TT(38.7) TT(41.1)
AA(10.6) AA(0.0)
rs11645428 A G(repress) AG(40.7) AG(0.0)
GG(48.7) GG(100.0)
TT(18.9) TT(2.7)
rs6564851 T G(repress) GT(49.5) GT(33.9)
GG(31.5) GG(63.4)
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