98 Jpn J Clin Ecol(Vol.16 No.2 2007)

il
-

i

A

TR N AUEEENCTS 2 oS e T

Vw2 NG IEBREIZ B B Neuropathy Target Esterase (NTE)
BERIGTE &L T2

RO RD W L% TV o om A Y
oW mY A I B AN R

1) SRR ARAMER AR

2) HIIWRNERHER

3) MK EZEDBKTYLINF =V
4) ACERFAIATR IR L

5) JLHEBRATRERIRREE S > 5 —

Enzymatic activity and polymorphisms of Neuropathy
Target Esterase (NTE) in sick building syndrome

Yasunari Matsuzaka' Yoshiko Aoyama® Kazuhiko Kakuta®
Kou Sakabe®® Satoshi Ishikawa® Minoru Kimura"

1) Department of Basic Molecular Science and Molecular Medicine,
Tokai University School of Medicine

2) Aoyama Internal Medicine Children’s Hospital

3) Kakuta Children & Allergy Clinic

4) Department of Public Health and Molecular Toxicology,
Kitasato University School of Pharmaceutical Sciences

5) Division of Environmental Medical Center, Kitasato Institute hospital,

The Kitasato Institute

EH1

T INT ZIEBREE. RILATIVTFE KRR ML, L2 BY > (OP) rEDH 2 DZELE
RALEMEICE > THREEINDEBUEETHS, HREEENIZATI—t (NTE) 3. &b EHK
U2 EDRINTK O EE SN, ZHULBERI M FH M Z /R L OPIDN OEMSTFTH 5 Z ENFAISN TS,
LU DS, 2w 7N ZJEMREBEDIRIEICEE T 2 BRI E I DO W TIERZH S M SN TR,

ZAFERRIFEITAHI9H £ - SERR19E12H 10H

BIRIGERFE5E © AN AS R

T259-1193 GHEAETH MR 143 B R FE AR 2R

Received: November 19, 2007  Accepted: December 10, 2007

Reprint Requests to Yasunari Matsuzaka, Department of Basic Molecular Science and Molecular Medicine, Tokai University School of
Medicine, 143 Shimokasuya, Isehara, Kanagawa 259-1193 Japan



HRRBREEIE 2 (BB 1655 2 5) 99

T I T, AT NTE BEREHZHIEL, 512, NTEBETFHEBICBT2EENZMESY LT h—
T IR0 TRNREDT, 2y 7N\ ZEER & NTE BERIEE, & 512 NTEBIR 728 & ORI
BARIC DWW THE T %,

(R REREE16 © 98~103, 2007)

Abstract

Sick building syndrome (SBS) defined as chronic disorder is caused by various indoor environ-
mental pollution, such as formaldehyde, toluene, xylene, and organophosphates (OP). Neuropathy
Target Esterase (NTE) is a neuronal, membrane bound protein with serine esterase activity but with
no significant homology to any known serine esterase or protease outside the active site. NTE was
originally identified by its reactivity with specific OP, which cause delayed neuropathy and is the
target molecule in the mechanism of organophosphate-induced delayed neuropathy (OPIDN).
However, specific involvement of a genotype in the SBS pathogenesis has not yet been established.

We measured the NTE enzymatic activity and screened the NTE gene region for sequence variations
by direct sequencing. Herein, we report on the association between NTE enzymatic activity and SBS,

and genetic polymorphisms and SBS.

(Jpn J Clin Ecol 16 : 98~103, 2007)
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i ERHMN3T3L12.1ETH 5, £/2. > v
7N ZIERREBFELEF T, 70.9% W ZHETH
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* 1 P<0.0005 (Mann-Whitney U-test)
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HILEE T IRSEE D LB
PCR product PATIENTS CONTROLS

Allele length Repeat (n=180) (n=370) Odds ratio % P-value
Allele 1 284 9 0.000 0.001 0.00 0.49 0.485
Allele 2 287 10 0.169 0.185 0.90 0.40 0.525
Allele 3 290 11 0.003 0.005 0.51 0.37 0.543
Allele 4 293 12 0.069 0.061 1.15 0.30 0.582
Allele 5 296 13 0.067 0.064 1.05 0.04 0.842
Allele 6 299 14 0.072 0.070 1.03 0.01 0.906
Allele 7 302 15 0.394 0.380 1.06 0.22 0.638
Allele 8 305 16 0.192 0.174 1.12 0.49 0.482
Allele 9 308 17 0.028 0.055 0.49 4.18 0.041*
Allele 10 311 18 0.006 0.003 2.06 0.54 0.461
Allele 11 314 19 0.000 0.001 0.00 0.49 0.485

*5 P value is significant

T BEEMICBOTHEBEIME <, SFHEH
EOMICHEI A EEN > (K1, P<
0.05),
3. SNP (Single Nucleotide Polymorphism:
—IREZR) ZAVEGFHIERBENT
NTE BE I3 E I9OBERAKICHBIT 5827.6
Kb @7 J AEBIZHZD, BEETOEIAS
106fE @ SNP OfFENHEREIN TS, INns
D SNP TR L TR Y ——E L TAHM
Th5ETFHEEINS Minor allele frequency 7%
020 LD ® D ZERNT %012, 106{# D SNP
DO BEUENIZDNWT, BERLI04, HEEEL04AD
SNP ¥ A>T EITDIZ. TDFEHE,. SNP81
EATHO6E AT I BN T LR R S Nz, S5
2. ZRINHER I N/Z661E D SNP IZ2DWT
Minor allele frequency ZHHIL7=&Z A, £
Mx—H—ELTHERATHDETHEINS
Minor allele frequency 730.22L @ SNP % 66
fE D9l CHERE L 7z,
INSDEIEY—H— &L TORRAEZHAS
N709MED SNP BEULZY > 9ICBT 5 [HFE

BEfZERTIENMSN TS SNP IZDINT,
Ty N ZIEMGERERE 1884 B K U@
HEHA2AICBWTHBBEE 2 L Lz, €D
R, NTEBZEFOILIY > —A > hO 2 HEEIC
BIF21 > ho2licfiiEd % SNP (rs480208)
BV THEHENAE B E 2R THLE R T RN
Hank (F2., P<0.000, £z, ZO#ELBY—
T — OB T RIBHE BT 2 H B ARE DFE R,
BEEMICB W TEE TR AA O HBUEE
HRRICHERTHEREIEN 72 (83, P<0.007),
4. NTE BREMLERTE

S JINT ZSEARRE R R 3 K OV R
2B 5 NTE BEENEEZ 1 > b O 2 2185802 7
&9 % SNP (rs480208) DiEfsTHIZHE> T,
BT AA BBIAGHGG BT/ U
MIZH T2 NTE BERIEEITDOWTH BEAMRIE &
fTo7z. TORER, BRTFH AAFITBWT
NTE B RIGEHE DK FNERITIETL Tz
(2. P<0.05),
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K2 Dy HONYRIEGEEREMBERICHIT S NTE BIEZFHEED SNP O 3LEEGFHIRSARE D ELEE

Allele frequency

No.  rs No. Location ~ Major/Minor — Fatiente — Conttols .~ OR (95% CD  P-value
1 rs560849 Promoter T/c 0.523 0.539 0.94 (0.71—1.24) 0.655
2 rsb40516 intron 1 C/t 0.589 0.631 0.84 (0.63—1.12) 0.229
3 rs604959 exon 2 AJc 0.582 0.630 0.82 (0.63—1.07) 0.137
4 rsb41271 intron 6 G/a 0.565 0.612 0.82 (0.63—1.07) 0.151
5 rsb26411 intron 6 C/t 0.568 0.608 0.85 (0.65—1.11) 0.229
6 rs654059 intron 6 T/c 0.500 0.503 0.99 (0.76—1.29) 0.926
7 rs522750 intron 6 G/a 0.479 0.524 0.84 (0.62—1.12) 0.234
8 rs488886 intron 6 C/t 0.569 0.629 0.78 (0.57—1.07) 0.122
9 rs491518 intron 6 C/a 0.500 0.525 0.90 (0.67—1.23) 0.524
10 rs591040 exon 9 C/t 0.972 0.983 0.61 (0.26—1.38) 0.233
11 rs492092 intron 12 C/g 0.440 0.439 1.00 (0.76—1.32) 0.992
12 rs620744 intron 14 C/t 0.525 0.560 0.87 (0.66—1.14) 0.313
13 rsb86551 intron 16 C/t 0.572 0.623 0.81 (0.60—1.09) 0.167
14 rsdb77219 intron 19 G/t 0.430 0.379 0.81 (0.59—1.11) 0.186
15 NEW intron 19 DEL/a 0.577 0.611 0.87 (0.63—1.19) 0.374
16 rs473899 intron 21 A/g 0.390 0.401 0.95 (0.71—1.29) 0.762
17 rs661825 intron 21 G/c 0.377 0.381 0.98 (0.72—1.34) 0.917
18 rs2303177 intron 21 G/a 0.181 0.202 0.87 (0.59—1.27) 0.474
19 rs661825 intron 21 C/g 0.377 0.381 0.98 (0.72—1.34) 0.917
20 rs496380 intron 21 A/g 0.377 0.381 0.98 (0.72—1.34) 0.917
21 rsb57596 intron 21 T/c 0.385 0.379 0.98 (0.72—1.33) 0.876
22 rs2432110 intron 21 T/c 0.401 0.414 0.95 (0.65—1.38) 0.883
23 rs793864 intron 21 C/g 0.250 0.321 0.77 (0.51—1.16) 0.121
24 rs1645799 intron 21 G/a 0.553 0.553 0.95 (0.66—1.38) 0.994
25 NEW intron 21 C/g 0.507 0.563 0.80 (0.53—1.20) 0.283
26 NEW intron 21 T/a 0.507 0.563 0.80 (0.53—1.20) 0.283
27 NEW intron 21 C/g 0.507 0.576 0.76 (0.51—1.14) 0.183
28 NEW intron 21 G/t 0.507 0.563 0.80 (0.53—1.20) 0.283
29 rs688348 intron 21 AJc 0.522 0.576 0.81 (0.54—1.21) 0.295
30 rs480208 intron 21 A/g 0.540 0.623 0.71 (0.55—0.91) 0.006*
31 rsb81698 intron 21 G/c 0.525 0.572 0.78 (0.60—1.01) 0.170
32 rsb82611 intron 21 A/g 0.571 0.572 1.00 (0.68—1.48) 0.994
33 rsb34758 intron 21 G/t 0.253 0.264 1.16 (0.80—1.68) 0.775
34 rsb83984 intron 21 T/c 0.523 0.554 0.97 (0.69—1.35) 0.493
35 rsb0874 intron 21 A/g 0.500 0.539 0.94 (0.67—1.33) 0.396
36 rsb34464 intron 23 G/c 0.283 0.313 0.87 (0.64—1.17) 0.359
37 rsb63266 intron 23 T/c 0.590 0.610 0.92 (0.70—1.22) 0.558
38 rsb97582 intron 23 C/t 0.277 0.302 0.88 (0.65—1.20) 0.429
39 rsb98023 intron 23 A/g 0.282 0.302 0.91 (0.67—1.23) 0.532
40 rsb98028 intron 23 C/g 0.280 0.303 0.89 (0.66—1.21) 0.463
41 rsb99328 intron 24 C/g 0.689 0.719 0.86 (0.61—1.23) 0.417
42 rsb99330 intron 24 C/t 0.681 0.694 0.94 (0.66—1.33) 0.728
43 rs524530 intron 24 A/g 0.718 0.721 0.99 (0.69—1.41) 0.950
44 rsb39887 intron 24 AJc 0.714 0.718 0.98 (0.69—0.98) 0.914
45 rso63826 intron 25 A/g 0.711 0.713 0.99 (0.68—1.44) 0.951
46 rs2446176 intron 29 G/a 0.337 0.341 0.98 (0.71—1.35) 0.905
47 rel1645800 intron 30 G/a 0.380 0.418 0.85 (0.62—1.16) 0.314
48 rsb03336 intron 30 A/g 0.375 0.418 0.84 (0.61—1.14) 0.256
49 rsb18321 intron 30 T/c 0.629 0.587 0.84 (0.62—1.14) 0.268
50 rsb04149 intron 30 T/G/c 0.393 0.430 0.86 (0.63—1.17) 0.333
51 rsb04934 intron 30 C/t 0.382 0.420 0.85 (0.63—1.16) 0.314
52 rs7245592 intron 30 G/a 0.421 0.414 0.97 (0.65—1.46) 0.890
53 rsb21032 intron 30 T/c 0.577 0.602 0.90 (0.60—1.35) 0.623
54 rsb06104 intron 30 C/a 0.592 0.609 0.93 (0.62—1.40) 0.732
55 rsb38850 intron 31 C/t 0.375 0.410 0.87 (0.62—1.20) 0.388
56 rsb38852 intron 31 G/a 0.717 0.746 0.86 (0.60—1.23) 0.412
57 rs577029 intron 31 T/c 0.379 0.417 0.86 (0.62—1.19) 0.350
58 rso77145 intron 31 T/c 0.379 0.413 0.87 (0.62—1.21) 0.396
59 rsb41600 intron 31 C/t 0.379 0.412 0.87 (0.63—1.21) 0.409
60 rs89621 intron 31 C/t 0.379 0.412 0.87 (0.63—1.21) 0.409

* 5 P value is significant
¥ 5 total alleles
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£33 IYIONDREGHEREMBEHICETS NTE BLEFREIREEDLLE

Genotype frequency

rs No. Location  Genotype i?iligg ((jr?itiglli O(g(()if/o rg‘;l)o % P-value

rs480208  intron 21 A/A 0.314 0.434 0.60 (0.41—0.86) 7.72 0.006*

A/G 0.452 0.379 1.35 (0.95—1.92) 2.84 0.092

G/G 0.234 0.187 1.33 (0.87—2.02) 1.75 0.185

*; P value is significant

* A9 5 &ENTE BEEEEDORT & OBHEN T
14 1 MEN, fEHEERE LTS v 7N\ ZIERR
g 12} . ‘ HEEFIC B 2 - ETH AA OBRERTICE
3 g EBIT, Ty INT EBEHEBFERAICBT S
s 19 : o NTE B#IEH O LR BRI EE 2 505,
= 08 . H —f%IC NTE & > X7 B, AERNICB N THE
2 T - Uy EREAL, IATFNEERT S, ZOTAF
£ 06 L f VR BAL KIS Rl L T AT 7 — B e 49
> 04 | T % [Aged Esterasel IZZ&tL. RKxBDITATIV
E Ll T ’ LRIEZ(T 5 EFVAUBES TN B, 22T
= RNz TAged Esterasel VdflifRz: 2R3
0 EEZASNTNDY, 2y 7N\ JIEBREEIC

A/A A/G+G/G
(N=52) (N=41)

B2 SNP (rs480208) MiE{EFE & NTE
[ESE: R
* 1 P<0.05 (Mann-Whitney U-test)
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