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Advancement of forensic individualization using markers for age- and physical
appearance-estimation

YASUDA, TOSHIHIRO
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The aims of this study were to confirm a molecular basis for utilization of age-
and physical appearance-estimation markers for forensic individualization; (1) Age-dependent M-LP gene,
previously identified, was regulated by a novel transcriptional repressor Rhit. %2) Human homolog of Rhit
gene was regulated by FODX3 and GABP. Furthermore, several SNPs producing loss-of-function were present
in the gene. (3) M-LP was involved in cellular response to oxidative stress. (4) A methodolo?y using
age-dependent transcriptional factors for identification of novel age-estimation markers could be
confirmed. (5) Rhit-knockout mice exhibited no unique phenotypes, indicatin? that the Rhit gene might be
functionally complemented by other factors. (6) HMGA2 and GHR genes were related to height, and cardiac
weight etc., respectively, in a Japanese population. (7) All the functional SNPs, possibly served as
genetic risk factor for autoimmunity, in the genes encoding human DNase family were identified.

SNP DNase



DNA

DNA

(SNP)

M-LP

Rhit
RhitH M-LPH
SNP

Rhit
Rhit

SNPs

DNasel
DNase family
DNasel DNasell DNase
I-like 2 (1L2) SNPs

@ Rhit
TCMK-1 M-LP

DNA-&ffinity chromatography

RACE
full-length cDNA

) RhitH
MCF-7
RACE Rhit cDNA
full-length
cDNA real-time PCR
RNAI promoter assay RhitH
M-LP(M-LPH)

promoter assay EMSA assay

ChiP assay RNAI RhitH

(3) RhitH
SNP

M-LPH

16
1752 DNA
RhitH SNPs 9
PCR-RFLP
SNP  minor
allele RhitH
72
M-LPH
Western Blotting
M-LPH SNPs

(4) Rhit
C57BL/6CrSli
Rhit/Rhit Microarray

wild-type

®

100 ¢
65 35; 575
1601 cm)  (3) 16
DNA SNP
PCR-RFLP



6 DNase family

(3 16
PCR-RFLP
SNPs
DNase haplotype
cDNA

site-directed mutagenesis
SNPs  minor-allele
DNase
COS-7
DNase singleradial enzyme
diffusion

(€H) Rhit
cDNA 1,539%p ORF
(512 )
Rhit (regulator of
heat-induced transcription) Rhit
KRAB
zinc finger Rhit
EMSA assay
DNA-protein Rhit
M-LP
Rhit  M-LP

M-LP  Rhit
M-LP Rhit
M-LP Rhit
Rhit
M-LP
heat shock stress

Rhit M-LP
Rhit M-LP

HS
0 10 20 30 60 120 min

Rhit SR

M-LPs

GAPDH e &

@) RhitH
cDNA 1,665bp
ORF (554 )
KRAB zinc finger
human Rhit
(RhitH) RhitH

M-LPH
RhitH ~ M-LPH
RhitH
M-LPH

1,adult 2, fetal

RhitH

i

Contral  RhitH
siRMA  siRNA

RhitH M-LPH

1.0r
- 0.51 I
0
1 2 1 2
M-LPH FOXD3 GABPA

2.0 Or 1.0
1.0 ar I I : I l
0 ]

1 2 1 2

Contral  RKitH
siRN; NA

N
o

o
w

Relative mRNA levels T
-
=)
-
o

Ralative mRNA lavels

Relative mRNA levels

(=]

-
=)

Relative mRNA levels

Relative mRNA levels
(=] o
i

Relative mRNA levels
o
o

RhitH
forkhead box D3
(FODX3) GA-binding protein (GABP)
RhitH
RhitH RhitH
H,0,
M-LP
(3) RhitH M-LPH
SNP
RhitH M-LPH
SNP

world-wide

M-LPH SNPs

M-LPH

RhitH Kruppel associated box

(KRAB) 8 C2Hs
M-LPH
RhitH
SNP KRAB
3 6
PCR-RFLP
SNP 9
KRAB
9 mono

allelic



SNPs minor allele

RhitH
M-LPH
p.Cys461Ser
p.Thr465Ala p.Leu491Phe
M-LPH 3
SNPs RhitH

functional SNP
functional SNPs

RhitH
M-LPH SNPs
M-LPH
SNP 9
SNP
PCR-RFLP
3
16
mono-allelic
SNP  minor alele
frequency  0.0003
SNP M-LPH
(4) Rhit
Rhit
Rhit/Rhit
2 5
12 mRNA
microarray wild-type
12
mMRNA
12
Rhit/Rhit’
wild-type
Rhit/Rhit’ wild-type
Rhit/Rhit’ wild-type
Rhit
®)

High mobility group-A2 (HMGA2)

HMGA2
3SNPs (rs1047275, rs7868682
rs7968902)
rs1047275 rs7968902

HMGA2

rs1047275 rs7968802 rsTBGBEE2

— |

170

Helght (em)
o
g

150

TT TC <¢C

TT TG GG TT TG GG
Genotypes for SNP

16 3SNPs
rS7968902(G/T) G
T
HMGA2
(rs7968902)

Growth hormone receptor gene (GHR)
GHR SNP(rs6180)

(187 )
rs6180
(A/C) A

LIM homeobox 3 (LHX3)-quiescin Q6
sulfhydryl oxidase 2 (QSOX2)
insulin-like growth factor 1 (IGF1)

LHX3- Q0X2 IGF1
SNPs replication study
LHX3-QSOX2 SNP(rs12338076) IGF1
2SNPs (rs1457595, rs17032362)

SNPs
rs12338076(A/C)
A C
rs17032362(A/G)
G
A
SNPs

SNPs

SNPs rs12338076 rs17032362



6 DNase family

DNasel
DNase|
DNase family
DNA
DNasel DNase family
SNPs
DNasel
DNasel
SNPs(58 )
“ SNPs not affecting the activity” (23 )
“ SNPselevating the
activity” (9 ) “ SNPs

reducing the activity” (14 )

PArg2EEr

“ SNPs abalishing the activity” (12

SNPs
SNP4

“ SNPs abolishing the activity”
SNPs mono-alélic

functional SNPs
loss-of function
SNPs minor dlele

DNasell
DNase DNase
DNase |1
(RA)
SNP5
SNP 15
SNP 15 4

functional SNP

mono-allelic

RA SNP 3 (rs12609744,
rs11085823 rs7249143) DNase |
RA
SNPs
DNasell
reporter assay RA
DNase |
SNP DNasell
DNasell
| oss-of
function SNPs  minor dlde
RA
DNase 1L2
DNase
1L2
DNase 1L2
SNP6
16
SNP mono-allelic
DNase 1L2 SNP
SNP  minor allele
4
functional SNPs p.Asp287Asn
functional SNP SNP
invivo
minor allele

42
M. Ueki, R. lida, T. Yasuda 6 6 :
I dentification of functional SNPs potentially
served as agenetic risk factor for the
pathogenesis of parakeratosisin the gene
encoding human deoxyribonuclease |-like 2
(DNase 1L 2) implicated in terminal
differentiation of keratinocytes. Gene, 2015, in
press, DOI:10.1016/j.gene.2015.01.006
M. Ueki, H. Takeshita, T. Yasuda 7 7
- Identification of the functional alleles of
the nonsynonymous single-nucleotide
polymorphisms potentially implicated in
autoimmunity in the human deoxyribonuclease
| gene. DNA Cell Biol, 33, 2014, 492-502,
DOI:10.1089/dna.2014.2368
M. Ueki, R. Iida, T. Yasuda 10 10
: Evaluation of all non-synonymous single




nucleotide polymorphisms (SNPs) in the genes
encoding human deoxyribonuclease I and I-like
3 as a functional SNP potentially implicated in
autoimmunity. FEBS J., 281, 2014, 376-390,
DOI: 10.1111/febs.12608
R.Iida, M. Ueki, T. Yasuda 6 6
Three non-synonymous single nucleotide
polymorphisms in the RhitH gene cause
reduction of the repression activity that leads to
up-regulation of M-LPH, a participant in
mitochondrial function. BioResearch Open
Access, 2, 2013, 440—447, DOI:
10.1089/biores.2013.0042
M. Ueki, R. Iida, T. Yasuda 7 7
Seven non-synonymous single nucleotide
polymorphisms (SNPs) in the gene encoding
human deoxyribonuclease Il may serve as a
functional SNP potentially implicated in
autoimmune dysfunction. Electrophoresis, 34,
2013, 3361-3369, DOI:
10.1001/elps.201200415
M. Ueki, H. Takeshita, T. Yasuda 6 6
: Five non-synonymous single nucleotide
polymorphisms in the gene encoding human
deoxyribonuclease I-like 2 implicated in
terminal differentiation of keratinocytes reduce
or abolish its activity. Electrophoresis, 34, 2012,
456462, DOI: 10.1001/elps.201200415
K. Kimura, T. Yasuda, M. Ueki 13 2
: Genetic and expression analysis of SNPs in
the human deoxyribonuclease II: SNPs in the
promoter region of the gene reduce its in vivo
activity through decreased promoter activity.
Electrophoresis, 33, 2012, 2852—2858,
DOI: 10.1002/elps.201200260
J. Fujihara, M. Nagao, T. Yasuda 11 11
: Replication study of the association of
SNPs in the LHX3-QSOX2 and IGF1 loci with
adult height in the Japanese population;
wide-ranging comparison of each SNP
genotype distribution. Legal Med, 14, 2012,
205-208, DOI:
10.1016/j.legalmed.2012.02.001
R. Iida, M. Ueki, T. Yasuda: Identification of
RhitH as a novel transcriptional repressor of
human Mpv17-like protein with a mitigating
effect on mitochondrial dysfunction, and its
transcriptional regulation by FOXD3 and GABP.
Free Rad Biol Med, 52, 2012, 1413—-1422,
DOI: 10.1016/j.freeradbiomed.2012.01.003
H. Takeshita, M. Nagao, T. Yasuda 12
12 : Confirmation that SNPs in the high
mobility group-A2 gene (HMGA?2) are
associated with adult height in the Japanese
population; wide-ranging population survey of
height-related SNPs in HMGAZ2.
Electrophoresis, 32, 2011, 1844—1851,
DOI: 10.1002/elps.201100128
T. Yasuda, M. Ueki, H. Takeshita 11 1
: A biochemical and genetic study on all

non-synonymous single nucleotide
polymorphisms of the gene encoding human
deoxyribonuclease I potentially relevant to
autoimmunity. Int J Biochem Cell Biol, 42,
2010, 1216—1225, DOI:
10.1016/j.biocel.2010.04.012

R. Iida, M. Ueki, T. Yasuda: A novel
transcriptional repressor, Rhit, is involved in
heat-inducible and age-dependent expression of
Mpv17-like protein, a participant in reactive
oxygen species metabolism. Mol Cell Biol, 30,
2010, 23062315, DOI:
10.1128/MCB.01025-09

42
s , 4 1
RhitH
. 97
, 2013, 6, 28,
s , 8 1
:HMGA2
. 96
, 2012,6,8,
s , 4 1
Rhit . 95
, 2011,6,16,
10
s , 8 2
DNase 1
— SNP
—. DNA 20
270-274 2012.
@
YASUDA TOSHIHIRO
@

UEKT MISUZU

I1DA  REIKO

KOMINATO YOSHIHIKO

TAKESHITA HARUO

NAGAO MASATAKA



