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Fig. 5 Examined regions of human metallothionein-IIA (hMT-TIA) exens for PCR-SSCP
analysis

The coding regions are indicated as closed square. These regions contain 186 bp and are translated to 61 amino acids.
Open squares indicate 5" o 3' untranslated region. Each primer was designed to amplify the translational sequence,
and obtained 141 bp for exon 1, 259 bp for exon 2 and (80 bp for exon 3 region, respectively.

F : forward primer, R : reverse primer

o

42yq

e O=-0- o -

w

Fig. 6 Examples of conformational variants in hMT-IIA exon 3 region detected
through PCR-SSCP (A} and sequence analyses of the type A and B PCR reactions (B)
{A) One hundred and nineteen indivisuals were categolized in two SSCP pattemns. (B) Point mutation at
second nucleotide of codon 42 (C—T) was indicated by arrow head in the sequence. Type A and B indicate
C/C and C/T nucleotide at codon 42 which induce one amine acid exchange from alanine to valine.



1 10 20 30

A 8 domain MDPNCSCAAGDSCTCAGSCKCKECKCTSCK
3 42 50 60
¢ domain KSCCSCCPVGCIIKCAQGCICKGASDKCSCCA

Vv

C

A domain
(A.A. 1-30)

& domain
(A.A. 31-61)

Fig. 7 Structure of homan metaliothionein-IIA protein

Metallothionein structure was divided info N-terminal 3 domain and C terminal (¥ domain. (A) Amino acids sequence of hMT-
[1A protein. Cysieine residues were indicated as bold type. 22Ala was changed to Val by point mutation of GCC w GTC. (B)
Two dimentional structure of MT protein. 5 domain and ¥ domain binds three and four atoms of metal through SH residue of
cystein. (C) Three dimentional structure of (¥ domain of cadmivm binding form of MT protein (ref, 60). 42Ala were indicated

by arrow.
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Table 2. Genotype and allele frequency of the polymorphisms at second nucleotide of
codon 42 in 119 healthy individoals

Genotype frequency Allele frequency

C/C T T C T

Codon 42 (=115 (n=4) (n=0)

0.967 0.033 0.000 0.983 0.017

Sampie No. | 48 19 24 25 33 34 36 3945 46 52 57 67 71 77 82 90 97~ W &
i : e 3 i ity 5 A TH] e #

Promoter >

Exon 3 ;ﬁﬁ

(codon 42) >

Fig. 8 SSCP patterns of hMT-IIA promoter and exon 3 regions

Individuals having point mutation of promoter or/and coden 42 were indicated. Twenty individuals contain both wild-type and
mutant allele (arrow head), and only one individuals (sample No. 46) has mutant allele in pormoter region. Four individoals
(sample No. 39, 46, 90, 97) that having both wild-type {(arrow) and mutant (arrow head) allele in codon 42 having mutant allele
in promoter region. SSCP paterns of promoter and exon 3 of 293 cells were indicated wild-type control (arrow),
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A : Wild-type B: Point mutation of the promoter region
@ exon1 exon2 exon3
W"""H—_H_I—- o] Jore] -
G ‘-n
C: Point mutation of exon 3 D: Point mutaion of promoter and exon 3

p, S

B > Wild-type forward primer
f'b& Mutant torward primer

SampleNo. 1 39 46 90 97 & Wild-type reverse primer
& Lo s Mutant reverse primer

Promoter

Fig. 9 Determination of allelic type by
allele specific PCR

Forward and reverse primer were designed to
match with the wild-type or mutant nucleotide. (A)
Wild-type allele were amplified by wild-type
torwurd und reverse primer (A type aliele).
Promoter mutated aliele were amplified by mutant
forward and wild-type reverse primer (B type
atlele). Exon 3 mutated allele was amplified by
wild-type forward primer and mutant reverse
primer (C type aflele}. Both promoter and exon 3
mutated allele were amplified by both mutant
forward and reverse primer (D type allele). Black
arrows indicated wild-type forward and reverse
primers and striped arrows indicated muptant
forward and reverse primer. (B} SS8CP patterns of
promoter and exon 3 mutated individual$ {sample
No., 39, 46, 96, 97) and promoter mutated
individual (sample No.1}. SSCP patterns of
promoter and exon 3 of 293 cells were indicated
wild-type contral {arrow). (C) Allelic types of each
individnals were indicated, Sample No, 39, Y0 and
97 have A type allele (both proemoter and exon 3
were wild-type) and D type allele (both promoter
and exon 3 were mutant). Sample No. 46 have D
and B type allele (promoter was mutant and exon 3

Allelic type A

Forward primer
Reverse primer

293 cell §

Sampie No.

was wild-type).



A Zinc-finger domain  aAcidic Proline-tich Serine / threcnine-

Fonouv v vl region region rich region
] | | Pemd ]
1 138 316 330 406/408 498 524 620 753
exon [1] 2 [ 3 [a[s]s6 [7]8] 9 fig] 11
Bp  (62) (459) (238)  (132) (74} (137} (78)(103) (596) (64) (581}

Sample No. Ad
Exon 1 T

Exon 2-1

Exon 2-2

Exon 3
Exon 4

Exon 5

Exon 9-1

Exon 9-2
Exon 9-3
Exon 10

Exon 11-1

Exon 11-2

Fig. 10 PCR-SSCP analyses of human metal transcription factor-1 (hMTF-1)

(A) Examined regions of hMTF-1 for SSCP analysis. Each exon were amplitied and each length of the PCR fragment is
displayed as base pairs (bp). Exon 2,9 and 11 were divided into two or three regions and amplified. (B) The SSCP band
patierns of 10 subjects were indicated. Different SSCP patierns were observed only in exon 8 which encoded one part of
acidic region.
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Fig. 11 Examples of conformational variants in hMTF-1 exon 8 region detected through PCR-SSCP
{A) and sequence analyses of the type A, B and C PCR reaction products (B)

{A} One hundred and three indivisuals were categolyzed in three SSCP patterns. (B) Point mutation at third nucieotide of
codon 390 (A—G) was indicated by arrow head in the sequence, Type A, B and C were showed A/A, A/G and G/G nucleotide

at codon 39(+ .

Table 3. Genotype and allele frequency of the pelymorphisms at third nucleotide of
codon 390 of kMTF-1 acidic region in 103 healthy individuals

Genotype frequency Allele frequency

A/A AIG G/G A G
(n=50) (n=43) (n=10)

codon 390

0.482 0.425  0.093 0.694  0.306




Zinc-finger domain  pnidic  Proline-rich Serine / threonine-

I nimiwvyvwv region region rich region
B Ry | ez |
1 138 4 316 330 A406/408 498 524 620 753
185
7@ 182 185 190

hMTF-1

YTFVCNQEGCGKAFLTSHSLRIHVRVHTKE
TACACCTTTGTCTGTAATCAGGAGGGCTOTGECARMGCCTTCCTTACCTCTC ACAGCCTCAGGAT CCACGTGCGAGTGCACACGAAGGAG

ZRF 170 180 185 1%

YTFVCNQEGCGKAFLTSYSLRIHVRVHTKE
TACACCTTTGTCTGTAATCAGGAGGGCTGTGGCARAGCCTTCCTTACCTCT T ACAGCCTCAGGATC CACGTGCGAGTGCACACGAAGGAG

mMTF-1 178 180 184 190

‘:’TFVCNQEGCGKAFLTSYSLRIHVRVHTKE
TACACCTTCGTCTGTAATCAGGAGGGCTGTGGCAAGGLCTTCCTCACCTCC T ACAGCCTCAGGATC CATGTGCGAGTGCACACAAAGGAG

Fig. 12 Structural features of human MTF-1, ZRF and mouse MTF-1
(A} Schematic representation of hWMTF-1. (B) Nucleotides and amine acids sequences of the second zinc finger domain
of hAMTF-1, ZRF and mouse MTF-1. Amino acids are indicated in the one letter code above the nucleotide sequences.



A Zing-finger domain  acidic Proline-rich Serine / threonine-

L _. region region rich region
hMTF-1 | T |
1 138 4 5 316 330 406/408 498 524 620 753
s |
239 bp
B .
g sample No. human cultured cells
C
T HEK293 HepG2 HelLa-S3
c
T AGCT AGCT AGCT
ZRF 7 - N A T
Tyrosine :
A
G
c
c
T
c
A
»
No. of samples TAC CAC
30 30 0

Fig. 13 Direct sequence analysis of the 239 bp fragment of second zinc finger domain in human
MRE-binding transcription factor

(A) Codon {85 in second zince finger domain was indicated by arrow. (B} Sequence patterns of two typical Japanese out of
thirty individuals, and three human cultured cells lines (293, HeLa-83 and HepG2 cells) were indicated. First nucleotide in
codon 185 are indicared by arrow head. All Japanese subjects and three human cuttured cell lines showed the same
sequence (TAC)
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