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Molecular Cloning and Analysis of Korean Insulin Gene
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~ Abstract—Human insulin gene is consisted of the polymorphic region with the repeating units,
the regulatory sequence, the structural gene including the intervening sequence, and 3'-flanking
region. The polymerase chain reaction, which amplifies the target DNA between two specific pri-
mers, has been performed for the amplification of human insulin gene and simple one-step cloning
of it into Escherichia coli. Out of 1727 nuceotides compared, only 4 sites were variable: 5-regulatory
region(G2101—AGG); IVS 1(T2401—A); Exon II(C2411 deletion); IVS II(A2740 delection). The
variations at the G2101 and T2401 were the same as those found in one American allele. The
other two variations were observed only in the specific Korean allele. And, the enzyme digestion
patterns among normal, insulin dependent diabetes mellitus, and non-insulin dependent diabetes
mellitus were the same. On the other hand, PCR method showed the possibility of the quick-
access for the polymorphic region in terms of the restriction fragment length of polymorphism.

Keyword [] Insulin, insulin dependent diabetes mellitus(IDDM), non-insulin dependent diabetes
mellitus(NIDDM), restriction fragment length of polymorphism (RFLP).
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polymorphism)& doZc}®® vt 3 F-el=
o]5 Alu sequence’} A=} tAEe] glormg
RFLPE oleo7]x] o 7oz oeix 9c)”

el fAAbE Zats] e A1l JA A A
e FAAEE AR e ¥ Heras 1% 2Honco-
gene), insulin-like growth factor II(IGF II) %=},
B B 3zl shdebAl(catalase)fr A AbEol
Ardl fAA FH dem 53] short armE ¥
o) & dojus AR FHAE el A%
zhgoll Wgk AF%E Hesleler 2o

B A e A4 dads iR g As
Mzt g2y o] #F3AY Fx2 R dArAEE
vl Aok =3k f4d2 Al RFLPE o2
)= Rre] =7]E Polymerase Chain Reaction
(PCR) 71 o2 #aldt ohg Akl IDDM#HA}, NI-
DDM#al53} vl k-4 stk

A M=

T — Escherichia coli a5 JM 109(rec Al, end
Al Gyr A 96, thi, hsd R17, sup E44, rel Al, lac-pro
AB, F’ tra D 36, pro AB, Lac Iqg ZM 15)°]t}.

x|, =B U HEEW-LB whAl= 1literwd
bacto-trypton 10g, yeast extract 5g NaCl 10g&-
Fhsle oA wiAE wbEulE 15%(w/v)el ba-
cto-agarg o] AH8-3l¢] 2 ampicillin®] 2| = ampici-
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Fig. 1—Insulin gene structure and primers used for
PCR.

Table 1—Amplified fragments by PCR

DNA Primer Size(bp) Type
M L SIP-1P4 509 normal
M, KH, L 1P5-1P7 439 normal
M, KH, L SIP1-IP7 692 normal
M, KH, L SIP3-1P6 1030 normal
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2100

American insulin gene B CTCAG

COCCCAGCCA TCIGCCCGACC  CCCCCACCCC
Korean insulin gene R

2160

G COCTAATGOCCAGGCGOC AGKCGTTOAC  ACCTACKKGGA  GATGGUCTCT  GAGACTATAA
AGG E B E
re. AP 2220
ACCCAGCGG GOOCCAGCAG COCTCAGOCE TCCAGGACAG  GCTGCATCAG  AAGAGGCCAT
rIvs I 2280
CAAGC, Arx'n TOTTOCAAGG  GOCTTTOOGT  CAGGTGGOCT  CAGEGTICOCA  GOGTGOCTKG
2340
ACCOCAGGEC  CCAGCTCTGE  AGCACGOAGG  ACGTOAOTGG GETCGTGAAG CATUTOGOGH
2400
TOGAGCCCAGG  GGUOCCAAGG  CAGGGCACCT  GGCCTFCAGC CTGCCTCAGE COTGOCTGTC
. o . e 2460
TCCCAGATCA  CTGTCCTTCT  GOCATCUC TGTCOATG COTCCTHOCC CTRCTROOGE
Accoioin o deloo P P . E E
B 2520

TGCTGUCCT

CTOEGGACCT GACCCAGCOG CACCTITIGT GAACCAACAC  CTGTGOWKCT

2580

CACACCTGGT  GOAAGCTCTC  TACCTAGIGT  GCGGGGAACG AGGCTTCTTIC TACACACCCA
i C cvsn 2040
AGACCCGOCG

GOAGGCAGAG GACCTUCAGG ( TGACGUCAAC CGCUCATTGC TGCCQUTGGC

2 7()()

COUCCCCAGC CACCCCTTGC TOCTGOCGT  CCCAUCCAGC ATGGGCAGAA  GUGGRTCAGGA

2750

CUCTGCCACC AGAAGTTUTC  TTGGTCACGT

.
CACAGGGGG TCAGGTGCAC TTTITTAAAA
N b

del one A

Fig. 2—Sequences of human insulin gene(Korean) and
homology with the corresponding region of

American insulin gene. The sequence varia-

*

tions are marked as * at four different sites,

and the homologous sequence is indicated with
.-+, The starting region of IVS I, CAP site,
pre, B, C, and IVS Il are also indicated. The
TATAAA sequence is underlined.

TGG GAA CTA)S} IP 45 primer® AFg-3lo] o]
714 vbg 2710 g Alw slglovt SR ol F
EZ5]7] okgtel. el 4] tandem repeat’} B = -
2] RSIP 5(1858-TGG CTA CAG GGC GGG GCT
CTT TGG GCT)& §t4d3ste] IP 4 Tl 2183+ 2+
4335kl iFig. 3).
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2)sted Pvu I, Pst I, Hae II, Acc | 522 A8A#A
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508 20 - Bas - 2 - 5T - WY

A dY - A

Fig. 3—PCR-amplified human insulin gene polymor-
phic region fragments: lane 1; KH DNA, lane
2; P DNA(from IDDM patient), lane 3; 123 bp
ladder, lane 4; 1kb ladder. The PCR products
of ~0.7kb were quite distinct.
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