HE

BB TRUSTE D WAL T B

e Rz
2t R R DR SR SE R P Bl PR/ D3l - I

CERE 20 4E 3 A 4 HAZAY)

BE BETRLAGEEIHAGD S > THRFEHEAE) A7 % LA 3¢ 584 (B2 FBRERH
YEM) 3% K DEFME» LW S I ko TE . BETEENL, EEWELISEITEETR
LR, BEREERTHOBAEICBVTHEERBBERIE 2D, BEBREE TR O
BIEIMcidew., ZoZers, @aTRERIIL C —BRERICBHT 22 LA TE L. AdE
KRERFERL Y 57—k, BETHREZEGSDOHHZEZRELTVS. 1) Eo)HE
g Tk 7a kR FTHERZ5HT 5 CYP2C19 O@EfE TR 2 N, Eiitil 2 5o A
B ICHBRE NI WIRT IV %2 5 ) T3 —VORb ) IZI$5.2) Tva—
WARCEHHZBY 5 5 ADH2 Arg47His & ALDH2 Glud87Lys D fn A % 5, #Y) 2 kil = % 30
T5. KIHTERVAIZIE, BRSO UCGEHZEEZRITT 5. 3) AR TRISAWE OHEAL
HEOBIZTTH B CYPIAL lled62Val & ME#HHFEOELTTH S GSTML, GSTTL, NQOL C
609T DT R A M S, ST L FET L. CNFTOZBBUEE TIT 4 EREN3 2 H
B L 72, 4) FEMAL GEIREAL, BRI omREHEEED ) 27 EKNTH Y, MTHFR
DOTITT DO NTZDENHETH 5. W, MAEI AT A VEE HITERTFREZ R L
677TT MO NITIZIFICERBENOLEMEZHAT 2 677TTT M TH > T O ERE 45 IEIT
HIEIZXY, VAZIZ6TICCRIR 677CT RIL R LIc/45). 5) g~ —5—TdhHH CAI99
IV A ABENRBT 2B TRARFOLEEN D> THAERSNT, FWHEEORET 5#E
ErRIZ O LSS R LD B E 2D 2 DD 5. WG T LR OMERLHE TR % Ei
T 5. BETEBEIEIE PRI b 0 L HfEEh 5.

(HEkSEPERE, 56 : 1—5, 2008)

—%—7— F—
BIAFHRIFEHEAEN, ERAMEEE, CA199

L IEFUBIC

BIETRMESHEIITZ 5 X 912R Y, E¥HRET
b, FLAFERICBOCHOAHATE S F TICBED
o TET BT, LD BEETREZRD
BICATEEE R BT 2 0% Bt $ 5 8T RER
HARH O IR CiibhTB Y, ki, BUE, N
TV ABRRVIZESE, BEEAR R EDNA Y AT AER
BOEE2Z IR TVEETEIV Db >TE
72, 22T, BEFEREICOWTEL, 2R AY
KEEHL Y ¥ —TiTo TV AEBETZEME I V-HH
BHONBEERNT 5.

. BcFEH
AP 23 M OGRIIZIERD 30 ENH Y, BE D

RIS OENHDAAET 5. BIZTZIIE, HER
FNOBAHIRIFFAE IS L 2 WA, b L IZEEH
Ho THECEEIH T 2 HEET, BEWBSAICIEN %
Bed) & Fp O R OZ LI H —BETROEET &
XpEhs.

BRI DZALIZ, 1 DOIEHTE X #ib 5 SNP (sin-
gle nucleotide polymorphism), 1 ¥i3EA S #EfnT-4kAs
FARKT H%R], 0K LUES O K LEOE D
3ODFZATHDHEL. INLOBRIETEZHIIIH 2 IELLF
DX HITHEKFLEND. MTHFR C677T (& MTHFR (meth-
ylenetetrahydrofolate reductase) OEfnT-® 677 FHFH D
iy by (C) o F Iy (T) ORERH 5
%% ACE 287ins/del i3 ACE (angiotensin converting
enzyme) BT IIdH 5 287 HETHA S & Kk
L7:8I23H 5 &) £/ TS 28bp VNTR i TS (thymi-
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dylate synthase) 123 % 28 Hidk D D KL DE W X B
BIZTEMEZERT S, 5B, 22TREAY) v 7 TR
L7z a 3l ET R, B TRA, SiEETs (7
LIV %, Z)TRVWHEICRZOEBITHL Y~
N BREWRT D, BRI L ICHBIETEMAIEA ¥
Vo 7 TS, BIn TS L L CHIRBEEAMED
NBLEIHIRBEEORGIETA 5 v o L 535
ERZ LML TEY, 22 THLZOELEICHD

. EEFEEERAVEFHRE

1. EOVERE

o) WEG T EEGES, BPAOEKRTHL
EDhhoTEY, Z ORI LN A E
(ITP) B\ T/ MIEEIMAIR 2 #5202 & 25hh o T
b, F7, BIIRELR AL E BEHET L &) B D
AV CuVHBRHEICH o TRI VI TII =N, 75
yzaawA4 Ty, TEFRFYYV) O IHIGEHEEE—BK
T, BRWICRM LA, XTI =, X b
OV =, TEFTIV) O 3IFIRENMERE
WTRDODOENT VS, FUyITIFTIT—VBLIINTS
V= CYP2CI9WC X W RS hERh 2 ) 720,
CYP2C19 O iEED T Vil n T 2 Fo 5 Tl G- a8
MRS S, FSRTIIV—=NVEFT VY TSV —
WM IC CYP2C19 IR S hic < <, ZD%
CYP2C19 OBIZTFINIHBE L ZIF I VwEEZEZbND.
ZD72%, WG CYP2C19 D@ fm AL 2 WA L, ik
BRI, ZLDPLIRTITYV—, 2 bu=%
V=, TEFTIYVOIHEZMGT LTV,

2. ByEshiz

XIS HREORVPAWEIGEN TS,
R A > 725805 AW E L, THYEEEESR I X ) DNA &
TIHELRTWATERD, DWTHEREICL)Z
DA " oo 72 IRB S RS B, i
ItERIZBHY, TOHBEFEZHMDLIDE LT
CYP1A1Nle462Val 23 5. ValVal B lelle T X 1) & B
ML E L, HeVal B ZF ORI TH 5. iGHEILIh
7S AR IS BOMRREFRIC & 0 e S hRIES
HH, FO/IEFLRINZIL GSTMI present/null, GSTT
1 present/null, NQO1 C609T 7 &35 %. GSTM1 B Xk
' GSTT1 @ null B & TR TFEEPREL TV LT D
FEHEEOLETH Y, TNFNGST (glutathione S
transferase) u B & U GST 6 BSENZFNAER S,
NQO1 Tl 609CC B 251G % £5 5, 609TT TIL TG M AHMK
V. 609CT B i IZH M & 22 5. CYP1A1 ValVal Y
GSTM1 null B, GSTT1 null %1, NQO1 609TT B DKL AA
b, BEOHEMEHEZ —FZIRTnEEZLLNS.
INFETIE, MBZLEENRIEEZTFHZ@MNT S L
W) AT o TEIZAH, IR FRLEANC X 5 BEIXER
DENTVWARW, 2O 4O0BETHEREL, HEO
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RIZHT 02 TH S\, OB T IS F)HE
LTwW5.

3. ZIa- I RB#BEREGCFERE

T a—niE, TV I— VAKERE 2 (ADH2) 12 &
DIEDBANERB L OPRGERORKNE 25T T
Fe FIZR#Eh, 7V 7Fe FRK#ERZE 2(ALDH2) 12
KXY INS.

ADH?2 121 Hisd7Arg L\ 9 £ 81253 1), HisHis Bl B
L U HisArg BTN ArgArg BITIRETEAMEK L, T oi#
ETFRIZHOH T, TVF FOBEXHNIZL L,
ThI—NIZEBELLERGMRE, ZHEORE
DIV, FDDZOBETRIZFRFOFEITT IV I — VK
FICHRY R TV EAHE SN TS, ALDH2 121 Glu
487Lys &\ ) A H V), LysLys B I BERIHLEA 2
<, GluLys RO EEFRIGE L GluGlu BN A~ BERNG
D372\ LysLys B ATk, D rOBKIEIC X 1) B E
KPBEL B2, BFIIHINBFELZ R %2\, GluLys
WO NIBEREEEIME N 05, MLEOKEEZ LT
b GluGlu Bl N2, MR T8 & 2 20 fF, MERH
T2~3f7 VT FIRENE L 2 5Y. M5, GluLys
DAL 5> TIE 1 ARDBIED GluGlu O NDEAD
BWIZIEES 2. D720 FABEDOKIETD GluLys O N
DI VTV I VERBIZPP DR TV LIRS,

BT E SR LD, SKIHICL Y H SRR
TR ETELDOD, BETHREZ 2T L
W&, KEFEERETEEE LD 5. 72, &<
KO WADBZDZ L DOMERE L BIT, FEHEHELEK
Be L7365 - 7. W ICTHRIEZMEINTWwWA 72
O, TOEFEHERBTIEDZETH 7.

4. ERABGERE

ERARZTHEREYATA VA LR L, BRI
PRERT LD, T2, MEPORERERAL RO
AR SR E DR AR E 2 50 5 720, A EA (4
RRIEAER) 1 TAREE SR E O E ) 2 7R D 7:
D D UEYR ] E 72 Al O L VESE ISR 5 2 FEROFEHUAR S
W) R G BRI OHEAE IO VT (RS BB 72 5,
R AL 78 7 PR 12412 H 28 H) & w9k
ATV, IRV RE 2 AR B O LIS T R BERR A L 5 &
I RE T TV 5.

M1ZRT XS5 MHTFRIZFAEY AT A V& A FF
Z T RIS ST ARER T, 677TT BITHER
EEDMR ., 2D REMRRZDEET 677TT DE T
REEEHNIR &, HICIE UEERRE 2 L T T b I
BRESENEINCH 5. Db ORAETIE, 677TT
B N1Z 677CC IR 677CT BL D N2 X 20% 2 S
WAEAME , [ Ui FEMe i 2 #ERE 3 51213 40% B
EEREZBINT 2 ULENH L Z LHAVRB SN2 KR
Wt vy — T, MIEEERME, ERRESATA VH
LI, HEHICR I OBERTHREZITV, ZOME



= Y PRSIV N SoRNYAL [V I (and i) 3
MS: methionine synthase
MTHFR: methyleneteterahydrofolate reductase
SHMT: serine hydroxymethyltransferase
THF: tetrahydrofolate
dUMP TS: thymidylate synthase
Dlhydrofolate
AFF=Y —l
id S-FF IYMIFE=Y
By J SHMT 'N
MS
5, 10—methylene THF
dTMP 5 methyl THF REVRFAY —
VitBy IERTYY
KRI7FY NI
DNA D AF)L14E
1 BEMEOACHRE S
Hs
o H GalNAc: N-PEF 5Ty
Type-1 chain ‘ Type-2 chain
T B13Ga-T  B14Gal-T L0
SeE % LeEEsR | H B# %
v 3
H type-1 Le? DU-PAN-2 | | Htype-2
mﬁil mﬁiw
Leb CA19-9 AfIR| |BMIR
SeE¥% (FUT2) o1-2 fucosyltransferase
AfRIR BiIR LeE# % (FUT3) o 1-4 fucosyltransferase
2 %~ — 7 — CA199 OfCHHEH
ZHHLTWS L72bDTH5. leleBITHLNIZ, BAREELTH
5 EE~Y—H—CA199 L5 ¥ 2Bz FEE CAL199 B 13 h Z L3 A MEZIT) BRI 2w, —
CA199 3D A, THENA, REPALETERT A J, Le 7T LIVEFFD sese D N T, AR TD

Wi~ — A —T, VA AWEFKIZL D DU-PAN-2 2256
15 (X 2). DU-PAN-2 13 1 BIBESH A S B S N5 28,
1 BUBESHIC 7 3 — A 2k 5 2 Wb B SR O 1 VIF#ME
L72ATiZ% < ® DU-PAN-2 254k S L 5 12 &
:n%w:alb,W4x%$®kﬁbtﬁﬁ%ﬂwm
B NTIE CAIN9 XA I NT, BEEEE DO Le
TVUNVERLSWHEZOIEENRIET 5 sese DO N
Tlx CA19-9 2SI 2 M2 57, X 3 1 fn Tl
N L7 IEDS AR D CA19-9 Dfili % & 5T R

CA199 3R 7B 2 eW3d 5. BIZTHIA CAL99 D
B 5 R 5 2 EREREOMICE DI VML T
W BADBFERINBWIZH D0 b 59 CAL99 295

WADARAEE AL TREET 5.
V. HhIc

JEJZ:?*'JGi SZBTEVRTERWY, ThEMAHIZ &
WX DATEVAERSRERICR D 5 5 L, MAFHROMIRIZD
BHbH 5. 1511:5”“"1‘%7" A ORE, AEEHOM
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[ ] N N —_—
NADELDI(Z
21 EHLT?
[ ]
3 ] ]
2 -
O
21 IE.%LJ:BE 37uml | CA19-9Z%BEL
=z S~
! [ ] Ttl%\u*h\f-d‘ll\
. | l I
o l [} o
o Le/leLesle Le/leLle/le Le/le Le/le /e//e le/le  le/le
se/se se/se Se/se Se/Se Se/se Se/Se se/se Se/se Se/Se
A¥ 52 39 117 79 95 66 8 21 10
K3 WA ABWZEOBET (Le) &AWEIREFEOMIET (Se) DOEfE RGN A7 fH
T CA199 D537 (Le & Se 3EHEIETEDH L 7 LIV Tle & se dEREIEED 7w
7 LI)
HICHHE5THZ D0, HHRICDEHEAHINSG X checkup examination. ] Epidemiol 16: 45—47, 2006.
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@ﬁ%iMﬁi FABOMANIERE b s P,
ZHROYEINEFD L) REFEREHRTIT RV,
ﬁ%mﬁi FIZHRETHEF UIEHRTH 555, W,
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RO ) PEAHETREH SN TS L, HEATH~
®%@ﬁiW%T®ﬁﬁ&E®i5ﬁié#’k%w

BIEFHIZIILAEOEE3EY Lo Iz wl,
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Individualized Prevention Based on Genotypes

Nobuyuki Hamajima
Department of Preventive Medicine/Biostatistics and Medical Decision Making,
Nagoya University Graduate School of Medicine

Many epidemiologic studies reported gene-environment interactions, the phenomena that combinations of
genotype and lifestyle elevate disease risks. While genotypes causing hereditary diseases have a high lifetime
cumulative incidence rate (penetrance), high risk polymorphism genotypes do not so. Since high risk polymor-
phism genotypes are common, the genotype tests are applicable for general populations. In Daiko Medical Cen-
ter of Nagoya University provides five preventive cares with genotype testing. 1) For patients who seek Helico-
bacter pylori eradication, CYP2C19, which metabolizes proton pomp inhibitors, is genotyped, and rabeprazole is
prescribed instead of lansoprazol for individuals with the high activity genotype. 2) Polymorphisms of alcohol
metabolizing enzymes, ADH2 Arg47His and ALDH2 Glu487Lys, are genotyped to explain the appropriate
amount of alcohol intake. If requested, the document is issued to certify that the person cannot drink alcohol ge-
netically. 3) Polymorphisms of carcinogen activating enzyme (CYP1A1 Ile462Val) and detoxifying enzymes
(GSTM1, GSTT1, and NQO1 C609T), are genotyped. The results are explained in a manner to induce smoking
cessation behavior. To date, about 40% of smokers quitted smoking after the notification of their genotypes. 4)
Folate deficiency is a risk factor of arteriosclerosis and neural tube defect. The association is more marked
among those with MTHFR 677TT. The Center provides the tests of serum folate, plasma homocystein, and
MTHFR C677T genotype, and explains the importance of folate intake, especially for those with MTHFR 677TT,
emphasizing that enough folate intake reduces the risk of 677TT to a similar level of 677CC or 677CT. 5) Lewis
genotype without enzyme activity disturbs synthesis of tumor marker CA19-9, indicating that CA19-9 testing
has no meaning for individuals with the enzyme-lack genotype, while it is not rare that secretor genotype with-
out enzyme activity elevate the CA19-9 level among cancer-free individuals. The two genes are genotyped ac-
cording to their requests. Such genotype tests would be useful for individualized prevention.

(JJOMT, 56: 1—5, 2008)
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