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Hypercholesterolemia has been recognized as a major risk factor of atherosclerosis and
coronary artery disease. The elevation in plasma low density lipoprotein (LDL) cholesterol is
frequently due to genetic alteration at the genetic locus specifying the LDL receptor, leading
to defective catabolism of LDL. A mutation in this gene cause the autosomal dominant
disorder namely familial hypercholesterolemia (FH). Mutations in the LDL receptor gene are
very heterogenous at the DNA level. So far, 920 mutations have been described. The
identification of the specific mutations causing inherited disease is the framework for the
development of DNA based technique for screening relatives. Single strand conformation
polymorphism (SSCP) analysis has proven to be a simple and effective technique for the
detection of single base substitutions. However, the original SSCP protocol is generally large
formatted, which is both time and reagents consuming as well as cumbersome. In this study,
mini-gel SSCP has been devised for replacement of the large formatted gel, using silver
staining for visualization. In order to reduce cost, time and labor, multiplex assays on
gradient mini-gel SSCP analysis were also developed. In this study, the exons encoding the
EGF precursor homology domain were screened for mutations and polymorphisms by the
developed techniques. Abnormal SSCP patterns were detected in exons 7, 11, 12, and 13.
Eight abnormal SSCP patterns (one unique, two identical and five identical) were seen in
exon 12. Five DNA samples revealed an identical abnormal SSCP pattern in exon 13.
Subsequently, these abnormal SSCP patterns were characterized by automated DNA
sequencing. A novel polymorphism was found in exon 7. This is due to a heterozygous C to T
transition at nucleotide 1029. Another novel polymorphism and novel mutation was found in
exon 11. These are due to heterozygous C to T transitions at nucleotide 1617 and 1661,
respectively. The novel mutation causes a serine substitution with leucine at position 554.
This nucleotide change results in a substitution of uncharge polar R group serine (TCG) for
nonpolar R group leucine (TTG), note S554L. A heterozygous mutation was also found in
exon 12. This is due to a G to T transversion at nucleotide 1788. This novel mutation causes a
lysine substitution with asparagine at position 596. This nucleotide change results in a
substitution of basic R group lysine (AAG) for uncharge R group asparagine (AAT), note
K596N. These missense mutations, i.e., S554L and K596N, do not create any restriction site.
These amino acid residues belong to the fourth repeat of YWTD repeats of EGF precursor
homology domain. The proposed structural and functional consequence of the mutation have
been analyzed by amino acid sequence alignment indicating that the mutations are a non-
conservative substitution in a conservative region, i.e., sequence YWTD repeat. Such amino
acid substitutions probably affect the structure and function of protein. Another abnormal
patterns in exon 12, as characterized by DNA sequencing, turns out to be a common
polymorphism, namely HincIl polymorphism. This is due to a T to C transition at nucleotide
1773. This common polymorphism does not change amino acid at position 591. The five
identical abnormal SSCP patterns in exon 13, as characterized by DNA sequencing, turns out
to be a common polymorphism, namely Avall polymorphism. This is due to a T to C
transition at nucleotide 1959. This common polymorphism does not change amino acid at
position 653.
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inoaalegadu maAueasy uendusalanmmesealufendumiaindmnnn mwAnlnd
48U LDL receptor Fsiinavh Wmsaan usadusafinund uazdefreeglunszumion msnaeuFih
WhiiaTsaWugnasuiiSend Familial hypercholesterolemia msfin¥IManawWuf1nEu LDL receptor W
immmanumeluszduluagand 920 wiia TumsAnund WWAmammannmouaz manmeiui
4838 LDL receptor #2673 PCR-SSCP 8614 13fin11s SSCP Suniues ¥ gel fifivunlng Fulfeara
nm, M5el uaz gaen ‘ﬁ'ufu 9TM WA mini-gel SSCP fumlﬁmﬁumwl&'a, dszndanaazuse
o Tumsnsaefuuas 18R multiplex gradient mini-gel SSCP umaniiedivaamls drumafings
nan14nsasAumsnaewufluuina EGF precursor homology domain ¥838% LDL receptor Tugfihuiii
sz Ianmaeseagaludeauuulyugll (n=46) wui1 §13uAI061 DNA nnfthos o 15 510 Supy
UHMYBOUNUTNTIY (6 patterns) A1 T1lenAulnAH 1981984 Tao 1 pattern w111 exon 7, 1 pattern wuly
exon 11, 3 patterns Wu'lu exon 12 (1 pattern WU 1 310, 80 1 pattern WU 5 518 UAZ BN 1 pattern WY 2 570)
LA exon 13 WY pattern UULIALIFUNARSINYBIAUBUT LI 5 510 min3Smsfnud sy wem
DNA Taul#imaiin automated DNA sequencing W31 exon 7 Smsuldnuulasiuanin ¢ Tuhkihi T 1w aliele
1 $refidumnis 1029 Famuduihu polymorphism sz DNA wuuln, 1u exon 11 nuhmanideundas
waen € Whihe T W allele 1 $1afidumia 1617 uaz 1661 Feludumia 1617 nuduihu polymorphism
Tuszdy DNA uwulmi daumsnldeunasiigumia 1661 wuhiinainseesiiluweu (TCG) gn
unuiidaonsnesiiluiadu (TIG) nie S554L, éqmsnawv’i’uﬁi‘fmlﬁtﬁnmnmuﬁ'umnsﬂazﬁluﬁﬁfq
TidunsaosiTuilaifiéh, Tu exon 12 TmsnlAouulasuann 6 Tt T Adwmis 1788 Samuinih ¥
Aansunuiivesnsaeriiu Tadu (AAG) MronsaexiiTuusmhsidu (AAT) n3e KS96N, msnmuﬁ’ufﬁ’
sldAamsuniivesnsaerdlufifdszquan  lildhinsaecdTuiilifidssy M amino  acid
alignment Wy nInmeRuFRndImaTiAaULE s conserved region TuBuvesisiiain 5
species FaucrashdumisRna1afinawdhagann manfsunasiifniu Sseredenanelnseathauas
wihfivesTils@u1d W exon 12 uoviugnasuiiensliin 2 uuviinulugihe 5 10 ez 2 310 wudiiims
aldvulaswasin T Thiha ¢ fdumia 1773 Tusada 1 419 (heterozygote) 1Az 2 $13 (homozygote) A1
&dudan¥ifa common polymorphism Hincll, #arlu exon 13 fimsulasnuanvasin T Whil ¢ #
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Anmia 1959 ¥ ldifa common polymorphism Avall.






