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Abstract 
The low density lipoprotein (LDL) receptor plays an important role in cholesterol homeo­

stasis. A mutation in this gene causes an autosomal codominant disorder, namely familial 
hypercholesterolemia (FH). In this study, single strand conformation polymorphism (SSCP) analy­
sis was used to screen for mutations in exon 9 of the LDL receptor gene in a group of 45 Thai 
patients (11 males and 34 females) with primary hypercholesterolemia. The peptide encoded by 
exon 9 belongs to the epidermal growth factor (EGF) precursor homology domain which is highly 
conserved in the LDL receptor protein. An abnormal SSCP pattern was observed in one female 
patient. The same screening strategy was also used to screen DNA samples from 33 normolipi­
demic subjects. All of these samples showed normal SSCP pattern. By direct DNA sequencing, the 
underlying mutation in the DNA with abnormal SSCP pattern was identified. The index subject 
was heterozygous for a T to C transition at nucleotide 1235. This transition would cause a noncon­
servative substitution of a nonpolar side chain amino acid "methionine" at codon 391, with an 
uncharged polar side chain amino acid "threonine", note M391T. From multiple amino acid 
sequence alignment in six species, the amino acid at codon 391 and the others nearby are com­
pletely conserved. Such nonconservative substitution of an amino acid residue in a highly con­
served region could consequently result in a functional and/or structural defect in the receptor 
protein. In conclusion, we propose that M391 T is likely to be the cause of hypercholesterolemia in 
this index subject. 
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Hypercholesterolemia has been recog­
nized as a major risk factor for atherosclerosis and 
coronary heart disease (CHD)( 1). A high prevalence 
of hypercholesterolemia due to elevated serum 
LDL-cholesterol levels is also found in the Thai 
population(2). This finding may correspond with 
the high incidence of CHD in Thais. Hypercholes­
terolemia can be caused by both genetic and envi­
ronmental factors. However, it is now evident that 
genetic factors potentially play a more important 
role in causing an elevation of blood cholesterol. 
Mutations in genes involving in lipid metabolism 
have been found to effect lipid phenotypes. Muta­
tions in LDL receptor and apolipoprotein (apo) B-
1 00 genes cause familial hypercholesteolemia (FH) 
and familial defective apo B-100 (FOB), respec­
tively(3,4), LDL receptor gene defects are relatively 
common, occurring in about one in every five hun­
dred persons as the heterozygous form and one in a 
million as the homozygous form{4,5). 

We speculate that a mutation in the LDL 
receptor gene is a possible cause of primary hyper­
cholesterolemia in Thais. Therefore, in this study we 
focussed our attention on the LDL receptor gene. The 
human LDL receptor gene is located on the distal 
short arm of chromosome 19(6). Its eDNA was 
cloned and sequenced in 19840). The product of 
this gene is a transmembrane receptor protein which 
removes LDL particles from blood. Defects in this 
protein result in increased serum cholesterol. So far, 
more than five hundred mutations at the LDL recep­
tor locus, causing FH, have been reported in several 
populations (http://www.ucl.ac.uk!fh/muttab.html). 
The LDL receptor gene consists of 18 exons and 17 
introns. Mutations causing FH occur in all exons 
throughout the gene. However, exon 4 and 9 of this 
gene have been found to be the first and second hot 
spot for mutations, respectively(8). 

Here, we have screened for mutations in 
exon 9 at the LDL receptor locus in 45 Thai subjects 
with primary hypercholesteolemia and 33 subjects 
with normolipidemia. DNA samples were amplified 
by polymerase chain reaction (PCR) and screened 
for mutations by single strand conformation poly­
morphism (SSCP) technique. Direct sequencing was 
performed to identify mutations in DNA samples 
with an abnormal SSCP pattern. In this report we 
have described a novel missense mutation in exon 9 
of the LDL receptor gene in a Thai patient with 
primary hypercholesterolemia. 
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MATERIAL AND METHOD 
Subjects 

The recruitment of most patients and nor­
molipidemic subjects was performed by the Depart­
ment of Preventive and Social Medicine, Faculty of 
medicine Siriraj Hospital, Mahidol University, Bang­
kok and a small number were found from Samutsa­
khon Hospital, Samutsakhon Province. The subjects 
were recruited on the basis of plasma cholesterol 
levels. Subjects were recruited as hypercholestero­
lemics when their plasma total cholesterol and LDL­
cholesterol levels exceeded the 90th percentile, cor­
rected for age and sex, as defined by NIH(9). Patients 
with secondary hypercholesterolemia were excluded 
from this study. The patient sample consisted of 45 
individuals with primary hypercholesterolemia (II 
males, 34 females). Healthy normolipidemic sub­
jects consisted of 33 individuals ( 4 males, 29 
females). 

Plasma Lipid and Lipoprotein Determinations. 
Lipid profiles were analyzed in collabora­

tion with the Clinical Laboratory Service Depart­
ment, Faculty of Medical Technology, Mahidol 
University, Bangkok. Plasma total cholesterol and 
triglyceride levels were determined automatically 
using a Hitachi 917 Autoanalyzer. The concentration 
of plasma HDL-cholesterol was measured after 
precipitation of LDL and VLDL fractions with dex­
tran sulfate and MgCI2 and plasma LDL-cholesterol 
level was calculated using the formular of Friede­
wald et al as described previousJy(9). 

Amplification of genomic DNA 
Genomic DNA was prepared from fasting 

EDT A blood samples by Guanidine-HCI method( I 0). 
DNA samples were amplified by PCR in a DNA 
thermal cycler (Gene Amp PCR System 2400, Perkin 
Elmer, USA). The oligonucleotide primers used for 
amplification of exon 9 were SP70 (5' -CCTGACC 
TCGCTCCCCGGACCCCCA-3') and SP71 (5'­
GGCTGCAGGCAGGGGCGACGCTCAC-3' )(II). 
The PCR was performed according to a modifica­
tion of the protocol previously described by Saiki 
et al (12). Taq DNA polymerase and dNTPs were 
commercially supplied (Phamacia Biotech, Sweden). 
In a final volume of 25 ml, the PCR reaction con­
tained genomic DNA, lx PCR buffer (supplied by 
the manufacturer as !Ox PCR buffer), 5 pmole of 
each primer, 200 mM of each dNTP, and a unit of 
Taq DNA polymerase. The PCR reaction comprised 
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40 cycles of 950C 1 min for denaturation and noc 
I min for extension. The reaction mixture was · ini­
tially denatured at 950C for 3 min and finally ex­
tended at noc for 5 min. 

The PCR products from the DNA of 
patients and normal subjects were used for either 
SSCP analysis or direct DNA sequencing. 

SSCP Analysis 
The PCR fragments of exon 9 were ana­

lysed for nucleotide sequence variations by SSCP 
technique(l3). A quantity of 3 ml of a PCR product 

Fig. 1. 

--DS 

SSCP analysis of LDL receptor gene. Lanes 
1 to 4 are normal SSCP patterns of nor­
molipidemic subjects. Lane 5 is the abnor­
mal SSCP pattern. Lanes 6 to 9 are normal 
SSCP patterns of high cholesterol level sub­
jects. Lane 10 is a double-stranded DNA 
pattern. The abnormal SSCP pattern 
belonged to a 42-year-old woman whose 
plasma cholesterol and LDL-cholesterol 
were 357 mg/dl and 279.2 mg/dl, respec· 
tively. Single-stranded and double-stranded 
DNA are indicated as SS and DS. 

was mixed with 30 ml of 5x formamide dye mix 
(BioI 01, USA) . The mixture was denatured by 
boiling for 5-l 0 minutes. After denaturation, the 
mixture was immediately chilled on ice. All samples 
were loaded onto 6 per cent (49: 1) non-denaturing 
polyacrylamide gel in 0.5x TBE buffer. Electropo­
resis was carried out with the S2 sequencing electro­
phoresis apparatus at 40 watts for 1.5 hours at 40C. 
After electrophoresis, the DNA patterns were visua­
lized by silver staining method( 14, 15). 

The wild-type DNA for SSCP analysis was 
obtained from an amplified exon 9 of DNA sample 
from a normal control subject whose sequence data 
conformed the sequence published for exon 9 of the 
LDL receptor geneC7). 

DNA sequencing of the PCR amplified DNA 
The amplified fragment of exon 9 which 

showed abnormal SSCP pattern was further ana­
lysed by automated DNA sequencing on Model 377 
DNA sequence, version 2.1.1 (Applied Biosystems 
If!&.; Foster City, CA). 

Computer Analysis 
The amino acid sequence encoded by exon 

9 of the LDL receptor gene in six species were re­
trieved from SWISS-PROT database (http://www. 
expasy .ch/sprot/sprot-top.html). The software for 
sequence homology analysis was MultAiin (http:// 
www. toulouse . i nra. fr/m ul tali n/c gi- b i n/m u I tali n. 
pi) (16), 

RESULTS 
All DNA samples used in this study 

yielded a 243 bp fragment after amplification. The 
PCR products from the DNA of patients and normal 
control subjects revealed the same SSCP patterns as 
wild-type DNA except for one DNA sample from a 
female patient. In all SSCP patterns, there were the 
expected two major single-strand bands plus a more 
rapidly migrating double strand band. However, an 
additional "heteroduplex" band between the two 
single-strand bands was observed in the amplified 
DNA from the female patient as shown in Fig. I. 

DNA from this index subject was used to 
amplify the exon 9 fragment and direct sequencing 
was carried out. From this analysis, the index sub­
ject was heterozygous for a T to C transition at 
nucleotide 1235. The DNA sequence surrounding 
this transition is shown in Fig. 2. This nucleotide 
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GGAAGATGA CGO::TGGA C C GG AGI 
PJ, r-, 7,Ji ,..., (V', 80 

TACT C G C TC COG TC CA GC G T C NT C T TC 
110 120 13 

A B 

\ 

Fig. 2. DNA sequence of exon 9 of the LDL receptor gene. A PCR fragment of a normolipidemic subject 
was sequenced by the sense primer (SP70) (A). A PCR fragment with abnormal SSCP pattern was 
sequenced by the antisense primer (SP71) (B). The subject with the abnormal SSCP pattern is hetero· 
zygous for a T to C transition. Since the antisense primer was used for DNA sequencing, the hetero­
zygosity TIC was apparent as A/G (marked with an arrow). 

Normal 

1216 
385 

CGG CAC GAG GTC AGG AAG ATG ACG CTG GAC CGG AGC 1251 
396 RH E V R K M T L DRS 

Mutant 

* 1216 
385 

CGG CAC GAG GTC AGG AAG ACG ACG CTG GAC CGG AGC 1251 
396 RH E V R K TTL DRS 

Fig. 3. Comparison of the DNA and amino acid sequence of the wild-type and the mutant exon 9 of the 
LDL receptor gene. The changed nucleotide is marked with an asterisk. 

changed was predicted to cause the substitution of 
methionine with threonine at codon 391 in the LDL 
receptor gene. This is a nonconservative substitu­
tion because the amino acid at this position has 
been changed from an amino acid with nonpolar 
side chain to another one with uncharged polar side 
chain. The DNA and amino acid sequence of this 

exon and the indicated change in the index case is 
shown in Fig. 3. 

Amino acid sequences of exon 9 of the 
LDL receptor in six species (7 members) were a) igned 
in this study as shown in Fig 4. The SWISS-PROT 
accession number of each sequence is indicated in 
parenthesis. The amino acid sequences encoded by 
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301 310 320 339 340 358 368 378 388 @ 498 

1--------+---------+---------+---------+---------+---------+---------+---------+--------- -----1 
sp I P359~0 I Lil..R_ CR ICR MRDCR~DEPIKIICRTHECLDHHCCCSHVCKDLK ICYECLCPtQ"QLIJil(HICEJIIIEaEPDTCIJCILCIJM..£CS"r''<CECRffCF A\/CS\1 
sp I P~ll Lll..R_MOUSE RRJICQ~DEPIKEC!<THECLIH«:CCSH1Ct<lli..KICSECLCPSCFR\.\1Il..HRCEDIJ£CQEPDTCSQ..CIJM..ECS~T I 

sp I P3!5'.1~21 LDLR_RRT ARDCR~DEPIKECKTHECLIH4CCCSHICt<lli..KICYECLCPSCFR\.IJDGHQCEDIIECQEPDTCSQ..~T AUCSI 
sp I P81138 I Ul..R_HUI'RI ARDCRIIISDEPIKECC~ICYECLCPICFQLWIQRRCGIIECQDPDTCSQ..CIJM..ECGYKCQCEECF~IFKT AUC$1 
sp I P20963l Ul..R_RAB IT RRIIC~DEPIKECATHEcnRCHCCCSHTO'IILRIC~\IDQRRCEDIHECEliPDI CSQ..CIIti..RCSVKCECRRCF liS I 
sp I !;1'.198871 Lil..l_XEN-A KRJICRDUSDEPLJ<ECGEHECLIMtCCCSHIDIDLK ICYECLCHECYRL UDQI(RCEDIHEt:af'NTCSQI C I II.. VCC't'ICCECRECYQIUIP\IT SI GTV 
sp I !;1'.198881 Lil..2_XEN-A KRDCRDUTDEPIKECCEHECLIMtCCCSHIDIDLKICYECl.CHECYRL\IOOKRCEDIHEt:af'NTCTQICIII...K:C't'ICCECRE~VT SIGTV 

Cons.nsus aRJICriJWsDEP iKIC. tHEC$dnHGGCSHi C. DLkiCYEC I Cp. CXrL\IdQ,rl:EDIIECNPittCsQ IC! II....C~~t. , CKa I gs I 

481 418 * 420 430 440 458 478 488 498 :598 

1--------+---------+---------+---------+---------+------ -+---------+---------+---------+---------1 
spiP~8ILDLR_CRICR 
sp I p~ II LDLR_MOUSE 

fM..LFTHRHE\IRICI'fTIPII...KtMifii.DTE\IfMIU'I'USDLSQCKI TLS-VDTIISCDUifiPDCLft\/IIUHGHIVUTDS\/PCS\1 
CYL.LFTJoiRHEUIII(KTLSLLPII...I<I'MIR.DTE\IT,._I't'USDI..SQI(KI LS-VDTIISEJl.IWDCLI1\IIIIIHRHIVUTDS\IPCS\I 

spiP3~'.152ILDLR_RRT 
spiP81138ILDLR_HUMAH 
spiP20863ILil..R_RABIT 
sp I !;19'.18871 Lil..l_XEN-A 
spl Q'.I'.IIJ88ILil..2_XEN-A 

CFLLFTHRt£\IRICriTUSLIPII...KtMifii.DTE\IflloiiRI~I SLS-VDAIISCJLfiiPDCL.fMillHGHI\'Ill'D6\IPGT\I 
fM..FFTNRHE\IRIOffL.DSLif'HL.RH\I'JIUJ~I'I'\ISIILSQRI'IICST IJSSYDTVISRDIQfiPDCUMIUHSHl'I'NTDS\t.GTV 
IM..FF~TSLI~I~I lllCfH:FPAYDT\/ISSII..~IIDii'NTDS\Il.GT\1 
IM..~S\1 IPRI.I<HII'o.ifUIRSNCl'I'USDL TCIRICI KRDHTSI+£TVISHIII QfiPDCII1\IIIIliOIIYUTDBI<FST I 
fl't'LFF'floiRHE1.'RICtiPRIJGMJfLIJNE1RSNKl'I'WSDLTCIRkl TSI-t£T\IlSHIIIQfiPDCifMIIIHGHIYUTDBI<FST1 

Cons•"'- aliL.fFTNRHE\IRIOffL.DSI i pnl.ktN\Ifl.Dt£ I astlri~I!A>a. , a.,. s. y8't liS, al ~ll1\lllllltgi'II'IWTDSv. Qt I 

Fig. 4. A multiple amino acid sequence alignment of exon 9 of the LDL receptor gene in six species (7 
members). The SWISS-PROT accession number of each sequence is presented in front of sequence. 
@ and 11 indicate the first (codon 370)and final (codon 456) amino acid of exon 9. The codon 391, 
where the missense M391 T occurred, is marked by *. High and low consensus amino acids are 
shown in red and blue, respectively. 

exon 9 are evolutionarily conserved as revealed by 
this alignment. Among 65 amino acid residues, 
coded by exon 9, 41 residues are completely con­
served and three residues are in positions with con­
servative change (i. e., a change where similar phy­
sical and chemical properties are conserved). The 
amino acid at codon 391 and the others nearby are 
completely conserved in six species (as shown in 
Fig. 4). 

The index subject was a 42 year old 
women whose untreated lipid levels were 357 
mg/dl for total cholesterol, 279.2 mg/dl for LDL­
cholesterol, 39 mg/dl for HDL-cholesterol and 194 
mg/dl for triglyceride. She has no features of either 
tendon xanthomas or CAD. 

DISCUSSION 
As mentioned earlier, a defect in the LDL 

receptor is a cause of primary hypercholesterolemia, 
namely FH. Such a defect is in turn caused by a 
mutation in the LDL receptor gene and is inherited 
in an autosomal codominant mannerC 17). We specu­
late that a mutation in the LDL receptor gene is a 
possible cause of primary hypercolesterolemia in 

Thais so we have searched for mutations in this 
gene in a group of Thai subjects. In this study, we 
screened for mutations in exon 9, the second hot 
spot, of the LDL receptor gene by PCR-SSCP 
method. 

Normal SSCP pattern of the exon 9 was 
observed in all DNA samples from 33 normolipide­
mic subjects. This result should indicate that muta­
tion was absent in the exon 9 in these samples. Of 
the 45 DNA samples from hypercholesterolemic 
subjects, one abnormal SSCP pattern was apparent 
in a female patient. The abnormal SSCP pattern was 
identified by direct DNA sequencing. A single 
base change, a T (AIG) to C (AC,G) transition at 
nucleotide sequence number 1235 in codon 391 was 
found in one allele. This heterozygous transition is 
predicted to cause a nonconservative substitution of 
a nonpolar side chain amino acid "methionine" in 
codon 391 with an uncharged polar side chain 
amino acid "threonine", namely M39IT. 

This missense mutation occurred in exon 9 
which belongs to the highly conserved EGF pre­
cursor homology domain of the LDL receptor pro­
tein(5). The multiple amino acid sequence align-
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ment performed in this study suggests that the 
amino acid sequences encoded by exon 9 of LDL 
receptor gene are evolutionarily conserved. In pati­
cular the amino acid codon 391 is located in the 
completely conserved sequences in 6 species in this 
alignment. The conservation of amino acid residues 
among related proteins should reflect their signifi­
cance in protein structure and function. Mutation in 
any of these conserved residues, such as the codon 
391 in this case, might disturb the structure and/or 
function of the protein. Several missense mutations 
occur in this region, including exon 9, are reported 
to cause FH. These mutations are, for examples, 
L393R, D394H, R395G and R395W (http://www. 
ucl.ac.uk/fh/muttab.html)(8, 18). The EGF-precursor 
homology domain is required for LDL binding, for 
acid induced association of ligand and receptor, and 
for receptor recycling( 19). From the recent data­
base, 40 disease-causing mutations occurring in 
exon 9 have been reported (http://www.ucl.ac.uk/ 
fh/muttab.html). However, the missense M391T 
mutation presented in this study has never been 
reported elsewhere. 

The same group of subjects used in this 
study was also screened for mutations in the hot 
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spot exon 4 and this index subject has no mutation 
in this exon(20). Further analyses are required to 

conclude that M391 T is a disease-causing muta­
tion. This mutation should be scanned in several 
more normal healthy individuals. For the DNA sam­
ple from this index subject, the promoter sequence 
and the rest of the exons of the LDL receptor gene 
must be scanned to see whether any other mutation 
exists in this gene or not. Other genes involving in 
cholesterol metabolism, such as apo B and apo E 
genes, need to be analysed. Most necessarily. coseg­
gregation analysis of this mutation with the hyper­
cholesterolemia phenotype in the family members 
of the index subject and in vitro expression of the 
mutant allele must be performed. All of these ana­
lyses altogether will be necessary to confirm that 
M391 T is a mutation which causes hypercholeste­
rolemia in the index subject. 
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n1,n~1!1~utf M391 T tu exon 9 ,D'4eu LDL receptor tufilul'Yit~ifilnTl~ 
1filL~ftL"D,D~tuLiDflf-4LL1.JUUSJ.~IJil 

111oltt'lf ui!l;.rm{ w. u. **, PJd'ltJiJ~UM wvFf"JWW'J, U'J. fil*, 

Wf]fl Lnwqjoluu1{ ;n,;.J. *, D~CJ!'If~ mn'ffiltf. ;n;.;**, 

iJ~fJ!'If~m frvMnl!lfi6l.l, ;n;.;. *, [ w!1fil I"TqLWCJ!, w. !J. * ** 

1u'l~'\J LDL receptor ilu'YltJl'Yl!hri'CJ!(;)i.lm'lfmm:::~u11'lil'll'!Linmi.ll'lL'\..IL~i.l\il m"inl'llrJW'\..IQ'lli.l~V'\..1 LDL 

receptor rli.l 'l'ri'Lfi\ilml::: 11'1LI'l~Lintl'li.ll'l 'l '\JL~i.l\il~~ ~~L U'\J 1 'll'lYinlrJ'Yli.l\il Mm~W'\JQn'l"i~L1vn-ll Familial hypercholes­

terolemia (FH) m'lnl'llrJW'\JQL'\JV'\J LDL receptor ill'lll~l11'llnl11'llrJL'\J"i:::~u1~LI'lfll'lifilil'lt'IJ11i1L'IJ'rJn exon LLliim"ii~m:f 
1~L~i.lnAm:llL'JVn::: exon 9 LUtJ1'Yl~'lli.l~ exon if LU'\J~l'\Jl1,j~'!Jr:J~ epidermal growth factor (EGF) precursor 

homology domain ~~LU'\J~l'IJY\il~l~tJ'llr:Jm'l\ilr:J:::ill'IJLU~rJ'\JLLUI'l~11r:JrJ~ln'l'\Jll~'\Jlnl"l 'ilnnl'l(;)'llil~lr:Jcil~liiLiiwr:J 

'llr:J~~thv 45 "llrJ 1(;)rJH'L'Yll'lijl'l SSCP WtJllil~tllrJl1fY~ 1 'llvY\ii SSCP pattern i:J(;)Un&i cll'\J~lr:Jcil~liiLii'IJLi.l'lli.l~ 
1'1'\JUn&i ~1'\Jl'\J 33 "llrJ hlwu SSCP pattern Y\t:~lilun&iLI'lrJ iilnnl"l'rn~l~tJLtJ~'lli.l~ exon 9 L'\J~li.lcil~Y\il SSCP 

pattern i:J(;)\Jn&i Mwum"lnl'llrJW'\JO M391 T m"lnl'llrJW'\JOifilm"lLU~rJ'\JLLUI'l~'lli.l~Lu~'l'\J allele 'lil~l1,j~(;)"i~ijll'l~Lr:J1'Yl~ 
~1~uY\ 1235 ~~LU~rJ'\J'iln thymine LU'\J cytosine D'\Jii:::ilc.JI'lYllL'I1Lfililm"iLU~rJ'\JLLUI'l~LLtJtJ nonconservat1ve substJ-

-1 ..l .I 1 '• l: 1• I fl .J - l: -'f tution 'lli.l~n"l~li.l:::~ '\J'Yl codon 391 'iln methionine (AIG) 'lf~ ~~'lll uLu'\J threonine (A~G) 'lf~~'lll n"i\>lr:J:::~L'\J 

.... .ll'l 1'- .J ... J 'l-~ - "' 'Yl\illLLl1'\J~'\J '\J 6 species ~~m"lLul'lrJ'\JLLul'l~LI'lrJ '\Jll~'\Jlnl"l'ilnnT'llLI'l"ll:::l1\illrJ multiple amino ac1d sequence 

alignment nl'lnl'llrJW'\JQ~~rii.l 'l'ri'Lfi\ilnl''lL U~rJ'\JLl Ul'l~~~mhlifmiiilc.JI'lYll Ll1LI'l'l~~1l~LLI'l:::/l1~1.ll11!1Y\'lli.l~ 1 U'l~'\..1 LDL 

receptor LNV 1 u LLI'l:::rir:J 'l'ri'Lfi\ilrm:::TI'lLI'l~Lintl'li.ll'l 'l '\JL~i.l\il~~'l '\J~Ul rJ'llrJif 

'll!rn~ LLrl'J.~1-ollf. f'lilr~liiJ•., yj,.,...,.wyj.,, ~'1" L 'Yiyj~rn'l.l'l.li. 

li'&J"I £1J.~nfl~ li'&J"'m tm.unwm 1~9111 ~L~'» 
'llfllUtl!IL,flmoOLLyj'YI!f' "I 2543; 83 (QU\J~L~ 2): S81-S88 

• f111'1l'lf1;!lLfliJ, 

• • tnfll'lfll 1'lff1'1~11lfiJD~rl\l Ll<i:::&'~fl).l, 

••• f1lfll'lfWW1Cl'Ylt.J1fl~iln. flC\I:::LI W'Ylt.lf1'1l'llllfffi"l1'11VW11J1<i, ).IVIll'Ylt.ll.rt.~).l~flfi, n1~L'Y1W'1 1 0700 
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