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PEo WL A P20 YR
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#THBOT, 1908CtoTIZ & B LMNADATF 4 ¥ » T¥

1t

Xl

. LMNABET-OE1222 7 b OFNFRIIKIE L2 7T 4 < — %% LPCRIZ&L b
&, PCR— $fﬁ1‘}l‘f7}c%§m (PCR-single strand conformational polymorphism,
HEFEFI5ERE (direct sequencing) & MW TR TEROMEZIT - 7.
(C1908T) ¢ &~ 84 (single nucleotide polymorphism, SNP) @A A3 %412 .TE ES LR IAR
HBEFLMNAD BRI TI 4 v o Micd o TELILS.

PCR-SSCP) 45 & U481
Iy 101908 H O HiIEATC h b TAZER
FIVAET I VCUEA—®

1908 H o fIEIE 7 3 > A& Clzdnl4 5 WAL T] o e o

O AR R B 2,
MELZmRNAZIIWT, 93 ALET IV CIZERZENL
— % 5% LR 5§ 3-PCR (reverse transcription-PCR, RT-PCR) ik % 17— 7277,

IERFERE (1908 C/C) LB RHRE
HRIETT A
mRNA L XV TOW S MR REiziEn b

KIZZ O—IREERLTNE LR, REAHRE Loz onwT, B2 RIBIRMGRE 164% (T (L8l
ﬁﬁ) FREA84 (£9.4) ) B LUBHIEMRBTEE 171 % (FY (=R

. PCREIFREEZ LT & (PCRrestriction length polymorphism) 12 & 9,
FETHo7:.

2) HEWE53.9 (£13.2) %) FHHE LTREL
1908CtoT £ T % 4 L 72. 1908 T7 L V2 H
1908 T7 L VAT AENNIL 1908 C/C L, M

BaLAFa—ib, Mg, ZeBEMRERIBMEAS ¥ 2 i, 4 ¥ 2 P (homeostasis model assessment

of insulin, HOMA) #H &t
7z, MEDERLY,
BAE L TV B ATREMATRE &S 4L,

EET, MiFsE) BER I L A5 T — )b (high density lipoprotein cholesterol) A& TH -
LMNA 1908CtoTH#{ETFE M B AR ABMEIC BV TA v A1) AME A L TRIRBL IR R SR

Key words LMNA, insulin resistance, single nucleotide polymorphism, diabetes mellitus,

dyslipidemia

A2 A P ERBEEIE — R0 1 AR R BB, iR
FEMELTWAEYY, —hT, EECHLE ROEEERE
UHREETHREESIIEHEHEE (familial partial
lipodystrophy, FPLD) {&, MR FIEH - B0 2 fEH52E
i & ACEEOEmM R ERB~ORIFLE IR E Shah, g
WA 2 R P EBUECHEIRE, MIFILE, RRUEEHIRE(LE
MEHT A ERESNTVAY?, 2000412 A0, FPLD L4
IHFREERT OB HEETSLIIVALFIYCra—
F42 LMNABGEFOERIZI WV RETL2I LSRR SN
WS I T 45 A L O—ET, MEOEESR

FHI3F11A 6 B2, FHI3412H 7 HZH

Abbreviations :

LY vy HTH Y, BN ORIROBEIT b HE (73
) AL TWwAY., FIVA/C(FIVALETIVC) IR
—DBEAEFLMNAD SEIRMA T4 L v 712X &L, N
KL ) 1~566FHNT I/ BELFT B, CREERIE
MECRE o1 MHEEEBY, FIVAET IV ClInTRE
BEEERL, 70vF 2GRN0 EL 0y v 30 BEeH#aL
TDNADHER 7 O < F > OlElE, MO - FHH 20
MIEILOEE 2 KIS LTwa e#i1bh, $25505H
BORESMMBICBWTER LTV, @A LMNARE
FORYET, FPLD L3 &< BA o nERTH 2 B ROAEE

BMI, body mass index; FCHL, familial combined hyperlipidemia; FPLD, familial partial

lipodystrophy; HDL-C, high density lipoprotein cholesterol; HOMA, homeostasis model assessment of insulin; LDL-C,
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BAEMIE B @ Emery-Dreifuss B P A + 07 4 — L MREREE
F o L EREEEIL O ENRIET A L b MBS TnA
HY, IS OEBIEA LR VERTTE U HEVEE & I3 R AT
I BPIDTA v A VAR B A h = X At
S L PIZE R TV RS, LMNABETFREIRA >R
> B AR BB R B RN O A ) 4 R R A (5T T B W ek
WEILND,

ZITAIE T, EWLA >R RN EET 2 B4
FHIZDWT LMNABETERORFx To/ce I h, T3
A/COBERLRBICHEY BLIZTHRENH B 10—k
=% (single nucleotide polymorphism, SNP) # R\ i L 7=
7B, ELIFORETEROEEES LU > A1) v ik,
PR, TE IR L OBMIZ DV T HERIIEREE b L1
METL.

HRHLUFE

I.d %

1995 4 2 & 2000 4F 0 1S SRS 2R K OV G %
EGBLAISHY LoBMED S &, FLW & FREH I AR
DETRETdH o 7B A >~ AU LM (R 5 1k
2 TBY, 75gB07 o BT RER o e S A >~ R )
¥ BAMEATH00 L U/ml L &R LK) 8% (MM 20.8 £
11.05%), 2BHRIGIEH 1644 CFHYEMI484£940K) BI U
JEHERIG T IBE 171 8 CEYAERN53.9 £ 13.25) T xfg L L.
DQEERIEED I b, 62%1E X Lk VIRER DS %, 42
FAd4 v A VEERSITTEY, 0RBITYRENOARATH -
7z, FPz, BEHLITEEE, BEE, LERB LOFIRIEES %
HTAELEBIE, SOTEONMEEE T TIZEIT TV S FER
L7

IS BALERSTTREE & s & DR S TV BRI IE
B Tholod, WEEERLT A & CTHIEREAIRALE 4 Z
EEYEZ BV E)EE LA FoAAERIGERICECER
BN, BHEIRTVE, DLEogiE 20 TSRS REEL
HEOGEERSORBE G/ WIEETERD | FR 1344
B27R, EFWES . 149, WHEK% DA 2 A IR BB
X U2 BIE RIS BT B LMNAG{ZTFEROBH) .

I.A &

1. B9 FDNAOHIH

W E DA HIRIL 10 ml % EDTA-2Na % Pit@E# & L TR
HLATIZTHEL—20TIZTREL . ZoRMILE ZiRiZ
TR b 74 b X100 B4 D12 TRl DNA % Bk L
7=, T 5320 mM ¥ a BHET, 1% T4 X100, 5
mM MgCl,, 10 mM Tris HCl, pH 7.6 % & €r BRI (2 TR IR
s, ®OCEDIble LTHMEfOA. he T
57— (Sigma, St. Louis, USA) (2 CTH#fk#%, 7=/— -
zuoakiLba (1:1) TIHE, BuTsoaiVLhA4Y 7 INT
Na—)b (24 : 1) IZT2EMHBL, BRIy —LiblIcE
HDDNAZSBEL/. 29 LTH 57z DNA % Tris- EDTA %
#E (10 mM Tris-HCI, 1 mM EDTA-2Na, pH 8.0) (Zi&f#7 260
nmiZBIF AWEEMNEIC L ViREL KDL,

2. PCR

Shackleton 5 Dt # B#12, GenBank D7 — ¥ X— X |2
BikEhTwbsk P LMNARG TR E D &4z, 1227V >
TARTIZDWTEE L 18-2BEERD T 4 v — 5 128 % 1E
L7z (3R,

77 4~ — 13 DNA& K # £ 7 ) ABI381A (Applied
Biosystems, Inc., Foster, USA) # fi\wR—#% 7 J 25
RART 354 FEMICTERLEE. TyEoTRICERL
55CC—MiE LA A T20TIZEH, BEETTHLLTE
2, EREZEY KL mUzZiEREL 7 9 4 NAPS5 (Pharmacia-LKB,
Uppsala, Sweden) {23 LT LA, 20200 I2HWL
260 nm TOWNEIZ L O MEFREL 0 MIZ%5 L9 (i
FE&REL .

DNA OB O IEIZ 1 Saiki & Pz £ 2 PCRiEER BV /2. @
3T DNAL pg% B DNAL L T4 yMOTT47—11y
b & EE200 MOEFTAFL X L F N (AATP, dCTP,
dGTP, TTP) & 2.5H47.MTaq K » 5 —+F (Perkin-Elmer-
Cetus, Norwalk, USA) #, 0.01% ¥ FF > % &HMRiin (%
%1% 10 mM Tris-HCI (pH 8.3), 50 mM KCl, 1.5 mM MgCl.)
WINA, TSR EFS0 Ll hb X TMAREL .
AL L CRIGI Z 8 50 p1d I 47 04 1 b (Sigma) %05 T
LTH#BEENE, 5T 19, FNFLRTI4v—-DTmT1
G, T2C LA E AR EFRERO Ly MEICHSE L IRIES
ko b &, 3044 2 VORIEEITo 72,

WIE L 7 DNAWHIZ 15 B DMHOT o — A7 VIZiE~—
J—& LT oX174/Haelll 1L GRS, W50 &30TikayL
T REML .

3. PCR—A#if#R k%% (PCR-single strand conformational
polymorphism, PCR-SSCP) i

IXBYVABAE LT Tris-HC1 54 g, +7H§27.5¢g, 05 M
EDTA 20 mliZ#F K EMA I LIC LIz b D& RFHO 5 X TBE
(Tris-boric acid-EDTA) k&) FIMEE L & LikEIE T2 1 X TBED
WAL 7.

0.5 mM EDTA 2 £], 5N NaOH 10 .1, BHFHERKES ul%
BELATAMAVEREMED, PCREMS LIZT VA 1) EiR 2
pl %2 42°C 343, 95°C 240Ntk 0TCITEW L—RHUZ%K
a7, F0Y T, 10-:20%REARE) T2 VT I
N (7 h—, WE) #HWTTBEEHE B T4TODH L 40V, 24
Wik B LA, #8213 Bio-Rad g %2 % v I (Bio-Rad
Laboratories, Richmond, USA) # BV, 70 b I—NI{ZfE-T
Yt F oz, ThRLLI0%TY /L, 5%EEREIRG
200 mi2TI5 MYV DEEET, BRLH 100 mliz TS5 5/
&g, BEKTHBSMIZSERERI VST ERS
LR EH 2 P&, REBERTMA207HIRES L. 20D
FI0FLAIC RS LBGHEMA N FORBL 2L /2.
HBHBRELENY NRL o bBECEFAKCISHTTV
73t%, 5%EEER100 ml 202 KIG & L &7, 30% Ty / —
NV, 5%EEEERAW 200 ml 2 R L L, 309D LRI
FLNEBLIE FLEELT—AT7 4 VARIZARTRIEL
7=,

low lipoprotein cholesterol; PCR-SSCP, PCR-single strand conformational polymorphism; PCR-RFLP, PCR-restriction
fragment length polymorphism; RT-PCR, reverse transcription-PCR; SNP, single nucleotide polymorphism; TBE,

Tris-boric acid-EDTA; TC, total cholesterol; TG, triglyceride



362 , #f

il

Table 1. Oligonucleotide primers flanking the exons of the LMNA gene for PCR amplification

Oligonucleotide

Sequence

Exon name
1 1f
1r
2 2f
2r
3 3f
3r
4 4f
4r
5 5f
Sr
6 6f
6r
7 7t
Tr
8 8f
8r
9 of
9r
10 10f
10r
11 11f
Ir
12 12f
12r

5'-CCCAGATCCCGAGGTCCGAC-3
5’-CCTCTCCACTCCCCGCCA-3"
5’-CAGACTCCTTCTCTTAAATCTAC-3
5'-CCTAGGTAGAAGAGTGAGTGTAC-3
5’-CCTTCAAGTTCTTGTGTTCAGTGAC-3
5’-CCTAGCCCAGCCCAAGTCTGTC-3’
5'-GGCCTCCCAGGAACTAATTCTG-3’
5’-CTCCCTGCCACCATCTGC-3
5’-GCTGTAGCAGTGATGCCCAAC-3’
5’-CCAAAGCCCAGAGAAGTGAAG-¥
5’-GCCAGGACTATGTTTAGAGCTTG-3’
5’-GGTCTAGTCAAGGCCAGTTG-3’
5’-CCCCACTTGGTCTCCCTCTCC-3
5'-CCCTGATGCAGCTGTATCCCC-3"

5’ -TCAATTGCAGGCAGGCAGAG-3’
5’-GCTCCCATCGACACCCAAGG-3’
5'-ACTTACCGGTTCCCACCAAAGT-3
5’-ATCTTTTGGTTTCCTGCTGGGT-3’
5’-AAAGGGCAGGCCACAAGAAAAG-3'
5-CACAGGAATATTCCATGGCATC-3’
5’-CACAGAACCACACCTTCCTCCC-3
5'-CTCGTCCTACCCCTCGATGACC-3’
5-GTTGTCTGAGCCCCAGACTGGAG-3’
5’-AGGGAAAAGGAAGGGAGGAGAAAT-3

Oligontcleotide primers complementary to DNA sequences flanking exons of the human LMNA were
synthesized on ABI 380A DNA synthesizer and used to amplify the intervening sequences with PCR.

4. HEMLEBSRIERYIHEE (direct sequencing)

PCRTHE L - DNAWTF %2 1.5%DBEDT H 2 — A4 Wiz
BRY -4 — & LT OX174/HaelllIEALY & 4612 5kEH L, iR
EEMRLA-LT, WL TADNAWK O/NY FE gt ifsy
ZYNM LA w427 0F27E<4 203250 (Amicon) %
A EDHE T ODNAKS % 10,000 rpm T 10 5150 L 7=,
FREARR K25 p F MR CHERLL, BHT5 LR E
BhETIAT—, BIXUXILFF FeRELERDNAL L
AR A O A L L A (5 MR =
¥ v b (Perkin-Elmer) # V4 7L — 220 RiE%ifo
7.

HENMLE I B 558 % & L C ABI PRISM™ 377 Genetic
Analyzer (Perkin-Elmer) % A\ 2 /2. 4%KUT 2 YLT7 I K4
WT7Z70RT7IF-ER (19:1) 2RV, REESHEIZLX
TBEZ v, SiROD & 1680 V 7 A TikEIL 7=, ikahid
L2SBEIZ L —HF— - Lok o THALD, S—VFiay
¥ 21— % — Power Macintosh 7200/120 (Apple, Cupertino, USA)
$¢WM@@%?«X7V&@?—&&Lfﬁﬁént.ﬁm

M TRICEERIIRT £ GBI0I27Y, B2 TET—s 5L
U&m®777tLT&ﬁLt

5. PCRHIFR B2 Z W Wi £ B (PCR-restriction length
polymorphism, PCR-RFLP) &

LREGIAWE SNT2M%, BROFAOHE, BLURAYY
TEYIDRD, FEOHBBETUMSMAELL L) S

TIAT—REBRE LA, B SN/ 1908CtoTEEDORERD 1
D, T 710 BVWT—MIZEED ST 4% —
5-AAAGGGCAGGCCACAAGAAAAG-3 %, N ER 7T 4
~¥— 5-GGCTCGGCCTCAGCGGCGGCTACCACTCCC-3' % filv»
T95T 143, 56 C 14, 72 C 154301 7 VOBRESELETO
PCREIZ & 1 Bl 912 28 SR BE 5 % S8 A L 72 DNA WA % 3417
oo FOLTERY MZTIFF VA A LOTELY) PCRIE
W 12 pl D L, 10 X IBREESE Neo T (BIERE) RIS
2 ] EGIBREEF Neo 11 pl 2 A FEOEMIRETH 5 37T
TOMMEIE &g/, ZLT1020%7 7 UV 3 F¥FVTHRIG
W% A4 Xv—% — oX174/Haelll b4 & 12K BI L T,
YW OFETEROBIEE & R EREAERE AT OB EOE
WEATo7z.

6. RNADHhiH B & U #EE PCR UG (reverse transcription-
PCR, RT-PCR)

AR 10 ml % ~/81) > R HUEEREF & L TR L ERIC
THRE, 74 3= A 3— 7 ERLEICTHEERE 5
L7, BAHZERS5 X 10812 RNAzoL (Gibco BRL, USA) 1 ml %I
AHBAERMBLA. 02 mlo s 3 ORIV AZIMAREELS5HH
KEHER, MESHERGHE OB (M I-HKT, T KT
12,000 rpm, 15478, 4CTHEOOBE L7z, EEHMEEML,
£ @4/7nn/—w%mxmﬁﬁmﬁﬁﬁﬁ RNA # i
Hi &€ 12,000 rpm T 8 433 /[» L AT W4 (RNA) %75 %HT
¥ —VTERER, EEErREE ?% IZTHREE L TR
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RNA ZHiH L, 8BHikiZC200 pg/mlUiiELL. Bonif
RNA#SHE LT V¥ LT IA7— 2 C—HHDNAZ AR L
2. 9, BRNA44gll80 mMD T Y FANFHR I LT ¥
{ F73 4 ~<— (Pharmacia-LKB) 3 x1 &M%, 1XTris-EDTA
R (H 6.8) THE 50 p1 ICFEE L. KIZ65TCT105H
B2, 209 PTC25CEFTHEHL, RNAOER E T T 1<
~DTFT ==y TETolz. BIE&RE B (100 mM Tris-
HC1 (pH 8.3), 200 nM KCI, 20 mM MgCly, 20 mM ¥ F7# 2 L 4
k — i (dithiothreitol), &2 mM ®454H7D ANTP, fiEE R

cDNAZ &R & 871, 90°C 54 MCHETRE ¢ Jif &
7.

SIVABLEUT Iy ClLEE@DEYRTF A< — 5~
AGCCTGCGTACGGCTCTCAT-3& 7 3 Y AR T
+ v A7F 4<—5-GCTCCTGAGCCGCTGGCAGAS, 7 3
CluERMWhET v FttrATI A< — 5
TCAGCGGCGGCTACCACTCACS % # LB it L, 40 4 M
NTF4=7—%1%y b, P¥ELIcDNA 2 ul, 200 M @ 4 Fll
#H 0 ANTP, 2.5 B{ZDTagqH Y £ F—+ (Perkin-Elmer) %,

e

l" \l \%\

10 Hifif (Pharmacia-LKB)) 50 x1% 1%, 37°CT604rMERE: L PCR L IE#B## (10 mM Tris-HCI (pH 8.3), 50 mM KCi, 1.5
mM MgCls) (2%, 4850 2l CPCREIE#FT-7. B E
95T X 14, 58T X 14, 72°CX 154 T30EHEL 7=.

7. ERREYRIEIRE

Bxon E;gn F-’;;n €4, {KHEHEE (body mass index, BMD (KE (kg) /41E
AN m _rss ()%), AHILEE, SERRIILE Z I5E L o, 2 BURER A D i W
’ - 1 WHO Dl dkile W12 35 T b L7, &l REgZe i o

mRNA:

WIRIRIM%E T - 7=, MLiE# T L A F T — ) (total cholesterol,
TC), MU LGN (triglyceride, TG) IBEEHET ™, I0LTT NS
@) BHEH I L AT 12— )b (high density lipoprotein
cholesterol, HDL-C) &Ll ciisE L7220, MLHEILIE 1) o
HH L AFI— 1 (low density lipoprotein cholesterol, LIDI.-
C) i Friedewald DTl LA™, RIEN IR RISHE 1 > A
VoIS DA AL T v AT, WG~ F Y FF— Uik
TsE L7z, 4 > A SHREIE A v A PR EE A B
(homeostasis model assessment of insulin, HOMA) [fasting

Lamina 22772, FEE NN

Lamin C W7, [iiiniees AAAA

Fig. 1. Structure of the two different mRNAs resulting from
the alternative splicing from the lamin A/C gene. The
arrowhead indicates the codon 1908, where the alternatively
used 5-splice site in exon 10.

c/C C/T T/T

CACCACCANG TGAGT

CACCACCATETGAGT

CACCRCCACC TG AGT

Fig. 2. Identification of the LMNA 1908CtoT polymorphism. Representative electropherogram of each type of 1908 polymorphisms. The
arrow indicates T peak of the variant and/or C peak of the wild type.

316
194

®p) ;g 3a 0P ®R) g o 5. (D)

Fig.3. RT-PCR analysis of normal (C/C) and mutated (T/T) cDNA-PCR fragments for both lamin A and lamin C. The expected product
size are; normally spliced lamin A mRNA, 242 bp, and normally spliced lamin C mRNA, 147 bp, respectively. Lane 1, molecular marker;
lane 2a, lamin A transcripts from C/C homozygote; lane 3a, lamin A transcripts from T/T homozygote; lane 2¢, lamin C transcripts from
C/C homozygote; lane 3¢, lamin C transcripts from T/T homozygote.
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insulin (,U/mi) X glucose (mmol/}) / 22.5) Tl L 7.
. #EtSanRs
RBETE RIS 2 BRI O ME M T E R
2R, BEOKBRIERtRELAV. 7T LIVEER,
Hardy-Whitney @ F# % W CEH L7z, BEFEFHICHTS
WO HVRBOMIIZIED AT 1 v ZEREMTE RO TE
o At & 5 RIEHE M % kD, RREOFHE Ty 2RET A
7o HEMFEMAEKEEIP<005E L.
59 &
1. LMNAB{ZFRITER
WA 2 A SR E S &I L T LMNARGFHAT
%4 o712, PCRSSCPHEIC LB AL ) —=¥ 7IZBVwT, =7
Vy1aB9, 11, 12IZEBENAY FRED bR/, L
910 1EEORE Y FA3AICBVWTRE SR, 718
AT A ERORAERTo oL IA, TV
A5 IV CLEETARBENI0SFFNEME (1) 2Ch5
TAEL B -EEERETISNP (1908CtoT) #5EE &h A (X
9). hd, KIEEBIRIIEEEIOT I/ MTHILAFI Y
OBEREEbR P27
1. LMNA 1908CtoT Z% 0 RT-PCR %\ & 2 mRNA B#4f
BR
1908CtoT#7 I ¥ AL COmMRNAICH LIZTEHERET
o=@, EEERE (1908 C/C) L ZERERE (1908 T/T) O
ZZFNFROFHEMEREL DAL mRNAZRNT, 73>

ALIIVCIZFNFNERN L T 4 < —% i3 L RT-PCR
ERTo, EREKRECBONTHLDPRATIA L VIR
EEWETD SN b7z (M3).

1. LMNA 1908CtoT ! & ¥EFRAR & DRIk

o BRI R E 164 % B & UB IR E 1714
123t L TPCRRELP %47\, METHE2RELL (M4, &
335 %M THI908 T7 LIVEEIZ02TH ), METETE
TE#TRE (1908 C/C) $962.1%, ZEREIAF O (1908 C/T) #°
3559%, ZEMEIRE (1908 T/T) #524% CTdh o7z, 1908 T7 L
WAEAT HEFIOE I, BRI T 43.9 % & IERER IR M
MD322% &L THBEICEMTH o 72 (P=0.027) (£2).
1908 T 7 L IVAEEE IR s B & JEME SR & CHIEEDTD &
Nhholz (P=0.068) (#2). —77 T 1908CtoT %1 & YEIRH;
i, 1908 TT L b® 1908 C/CIZxiT % 4 v X[k, 95%{EHiX
WA FNZI165, 1.06~258T, &6 IZENE BMITHlER
HFRFILLL, 1.00~150TH Y, ARSNPOALIEL LD
TEITURRE 25 AN b LA, 1908 C/C DIERI D 5 & 44.2 % 454
RIEHETHY, 1908 C/TTIE57.1%, 1908 T/TTid50.0%
DRI TH - 72,

V. LMNA 1908CtoT £1! & BERERIEIE & DRIFR

Wik 0> 335 %412 3317 B 1908CtoT £ 1 & & HARTREL L DM R4
Fat L7z, JEERRIc 5V T 1908 T7 Lk & 474 B gL,
1908 C/C DS & Holk LTI 1 >~ 2] » i 4 & tWHOMA
WA BT H o 72 (83). T BERARTES X ORI
DOWTIIZBWTY, 1908 T7 L V4T H4EHIE, 1908 C/C

Table 2. Genotype and allelic distribution of the LMNA 1908C/T polymorphism in type 2 diabetic and non-
diabetic subjects

Subjects CIC (%) C/T+T/T (%) Allelic frequency of 1908T
Type 2 diabetic petients (n=164) 92 (56.1) 72 (43.9)] 0.232]

* a)
Non-diabetic subjects m=171) 116 (67.8) 55(32.2) 0.173

*P=0.027 (<0.05 by y 2 test). ® Not significant (P=0.068).

Table 3. Characteristics of non-diabetic and type 2 diabetic subjects according to the LMNA 1908C/T genotype

Non-diabetic subjects (n=171) Diabetic subjects (n=164)

Variable c/C C/T+T/T P value c/C C/T+T/T P value
No. of case 116 55 92 72

Age (yrs) 48.9+9.0 47.1+10.4 0.27 54.7+14.2 53.0+11.9 042
Body mass index (kg/m?) 234%28 23.6%2.6 0.62 23.2%£3.2 24.0+4.1 0.28
Systolic blood pressure (mmHg) 123.4%14.2 1254+104 0.57 123.2+15.6 128.3%16.2 0.07
Diastolic blood pressure (mmHg) 70.7+8.9 67.9+7.3 0.25 71.1£10.3 74.6+£11.3 0.07
Total cholesterol (mg/dl) 185.0427.3 200.7+30.3 0.002 182.34+31.1 201.9£39.6 0.001
HDL-cholesterol (mg/dl) 50.3£13.1 450%+11.2 0.02 4851127 4384127 0.02
LDL-cholesterol (mg/dl) 110.8+29.2 152.4+28.8 0.004 109.6+32.7 124.6+38.1 0.01
Triglyceride (mg/dl) 1257779 153.1%£101.8 0.04 1274726 166.4+134.5 0.04
Fasting glucose (mg/dl) 94.148.8 97.0+94 0.07 164.0153.8 151.9£43.9 0.18
Fasting insulin ( z U/ml) 7318 8.5+2.1 0.02 8.0%£2.6 10.5%5.6 0.06
HOMA® 1.70£0.48 2.0540.55 0.01 3.01+1.78 411344 021
Data are X+ SD.

= indicates homeostasis model assessment of insulin.
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Table 4. Genotype and allelic distribution of the LMNA 1908C/T polymorphism in obese and non-obese

subjects
Subjects C/C (%) C/T+T/T (%) Allelic frequency of 1908T
BMI< 25kg/m? (n=249) 153 (61.4) 96 (38.6) 0.203
BMI>25kg/m? (n=186) 53 (61.6) 3uw@jw mwjﬂ

» Not significant.

234 223
194 190
(bp) (bp)

1 2 3 4

Fig. 4. Representative PCR-RFLP assays to confirm the LMNA
1908C/T variants. The expected product sizes are: C/C
homozygote, 223 bp; T/T homozygote, 190 and 33 bp; C/T
heterozygote, 223, 190, and 33 bp, respectively. Lane 1,
molecular marker; lane 2, C/C homozygote; lane 3, C/T
heterozygote; lane 4, T/T homozygote. The 33-bp fragments
are not visualized.
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Abstract

A rare genetic form of insulin resistance, autosomal dominant familial partial lipodystrophy (FPLD), exists and is
characterized by loss of subcutaneous fat from the extremities, trunk, and gluteal region after puberty, and often by insulin
resistance, dyslipidemia, and type 2 diabetes. Some patients with FPLD were discovered to have alterations in the LMNA
gene on chromosome 1g21, which encodes nuclear lamins A and C. In addition, familial combined hyperlipidemia (FCHL)
has also been shown to be linked with 1q21. The aim of this study was to investigate whether genetic variations in LMNA can
influence the risk of type 2 diabetes in a Japanese cohort. First, we performed mutational screening of LMNA by PCR-SSCP
and sequence analysis in 8 insulin-resistant males with acanthosis nigricans [mean age (X £ SD), 20.8 = 2.8 yrs; fasting
insulin levels, 35.6 = 15.9 4 U/ml]. One single nucleotide polymorphism, 1908C/T, was found in exon 10. Since this affected
residue is located at nucleotide 1908, the alternative splicing donor site in exon 10, we performed RT-PCR on leukocyte
transcripts in order to check the consequences of this substitution at the RNA level of lamin A and lamin C. The results
showed the presence of the same spliced LMNA mRNA in such affected (1908T homozygotes) subjects as in the normal
1908C homozygotes. We subsequently screened samples of 171 non-diabetic [mean age (X £ SD), 48.4 + 9.4 yrs] and 164
type 2 diabetic male subjects [53.9 & 13.2 yrs] for the presence of the 1908C/T polymorphism by PCR-RFLP. The frequency
of subjects with the 1908T allele was significantly higher in the diabetic group than in the non-diabetic group. Carriers of the
1908T allele showed significantly higher fasting insulin, homeostasis model assessment of insulin (HOMA), triglyceride, total
cholesterol, and lower HDL-cholesterol levels than those of the 1908C/C subjects. These results suggest the LMNA 1908C/T
SNP may be a factor predisposing to the development of type 2 diabetes and dyslipidemia in some male Japanese through
insulin resistance.



