IDENTIFICATION AND CONFIRMATION OF
UNKNOWN MUTATIONS AT
LOW DENSITY LIPOPROTEIN RECEPTOR LOCUS

PORNSIRIN CHUNHAPIMON

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(BIOCHEMISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2004

ISBN 974-04-5541-7
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad Studies, Mahidol Univ. Thesis/ Vv

MIAUN A MITUTUNAVDINTNAIBWUT 1B LDL receptor  (IDENTIFICATION AND

CONFIRMATION OF UNKNOWN MUTATIONS AT THE LDL RECEPTOR LOCUS)
WsATUNS yuwiina 4437346 SIBC/M

= =
MU (FAAN)

a

a a J Y J a a a aa aa
AUSNTIUNITAIVANINYTIUNUSD: ﬂéﬁﬂﬂﬂﬁﬁ W\?ﬁﬁﬁWﬁ, Ph.D., WaAN ﬂﬁﬂﬂJIﬂJ, M.D., 051 auaanea,

1]

M.Sc.
UNAALD
. g o A o q s
Familial hypercholesterolemia L‘lJ‘L.!Tiﬂ‘l/mwu‘t;ﬂiia\lmﬂﬂmnmsﬂawwuﬂuau LDL receptor d4iina
o 9 o . a a 1 Y a = =3 dy Vv a
Mlimsiauves LDL receptor protein dalnd danaldifaniz lammneseagelunssumaon mafnuiildmaiia
single strand conformation polymorphism (SSCP) lumsAumimanateus luauneiiinng Innameseagauuuilgy
v i
21 FUDNA finy Abnormal SSCP pattern Idgnimsizimaduna Tasl¥imadia automated DNA sequencing
= Aa 4 A o Y a
m3asuutlasvesuainnaiusztuiuna lnsldinatin Polymerase chain reaction-restriction fragment length
v Ed Pl
polymorphism(PCR-RFLP)W3emniin allele specific amplification(ASA) mnmsAnIassfinuhiimsnaiusinaiu
E
flanua 4 Munataganurainnals 1 auma 1dun 313+1 G>T, E153K, M391T, S554L uaz G1414A muddu lag
fumiiai 313+1 G>T, E153K, M391T gnihlUdumnmsnaiesiug luauiiiinng Ianmassealuszduilndsiuan 100
E v
au TaglHinnila PCR-RFLP uay ASA mamnmsanyi lilimsnaeiusimariiluauind SusuE153KmInateiugi

EA v 1] v
fudail Idgnwuludnaeeng 10 vuuaz luvieveudn Tash liwuluwl manaeiugndumisisauinduaumgues

& a & &
aglandnesoagananetazgnlaammiz lugniiniiz lammeeseangauineiatlucompound heterozygous FH lag
Yo ' ) ' =& = ~ A Y
o1 ldsumsseneamsnaeiugond wrianannuidaiine Tnnmaesoaguaziioinsves lsanasadontiale
2 2 = ~ - . . o & ' v ¢ 1 Ad 9
vagHegluszrinatuaeumsfinyl anmsnSeuiien amino acid luvaemeiug nunmsnaeiugratiduwali
inamMsunuAived amino acid LU non-conservative substitution 11 conserved region Yo\ receptor protein wazagil
T v 4 EA
nalinemaiiauveslisau dau G1414R47 1 wmmz Tudiiinng Inmdaoseagaiaiua 5 aulagiig 5 auil il
4 v o Ao ¢ A v v ' & Ao qua
ANV anuranrateiduriatiineaundrlugudeya(NCBl)  taztwzilug g Iiimeanig
Ed
Tanmmesoageludgihomai

94 vt ISBN 974-04-5541-7




Fac. of Grad Studies, Mahidol Univ. Thesis / iv

IDENTIFICATION AND CONFIRMATION OF UNKNOWN MUTATIONS AT
THE LDL RECEPTOR LOCUS.

PORNSIRIN CHUNHAPIMON 4437346 SIBC/M:
M.Sc. (BIOCHEMISTRY)

THESIS ADVISORS: KLAI-UPSORN PONGRAPEEPORN Ph.D., PIPOP
JIRAPINYO M.D. ATIP LIKIDLILID M.Sc.

ABSTRACT

Familial hypercholesterolemia (FH) is caused by a defect in the function of the
low-density lipoprotein (LDL) receptor and is inherited in an autosomal dominant
pattern. Single strand conformation polymorphism (SSCP) analysis was used to screen
for mutations at the LDL receptor locus in Thai subjects with primary
hypercholesterolemia. The abnormal SSCP patterns were subjected to direct DNA
sequencing and secondary confirmation by examination of the DNA fragment used for
sequencing, either by restriction fragment length polymorphism (PCR-RFLP) or allele
specific amplification (ASA). Four mutations and one polymorphism, 313+1 G>T,
E153K, M391T, S554L and G471A, respectively were found. Three mutations (313+1
G>T, M391T, S554L) were screened in a group of 100 normolipidemic subjects by
PCR-RFLP and ASA. From this screening, these mutations were not observed in
control DNA samples (n=100). The E153K mutation was observed in a 10 years old
Thai boy and his father. The E153K mutation was not present in the boy’s mother. It
might be a pathogenic mutation causing the hypercholesterolemic condition in the boy
and his father. Since the boy has severe hypercholesterolemia, then, boy may be a
compound heterozygous FH and has inherited another FH causing mutation from his
mother. G471A polymorphism, the abnormal SSCP pattern was observed in five
unrelated patients. Two in five of the abnormal SSCP patterns were subjected to
sequencing analysis. From amino acid sequence alignments, these mutations cause
non-conservative substitution in the relatively conserved region of the protein
molecule and thus may consequently disturb the function of the receptor protein.
These findings, including the absence of these mutations in normolipidemic subjects,
suggest that these mutations are pathogenic and could be the possible cause of the
hypercholesterolemic condition in these index subjects.
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