Familial
Hypercholesterolaemia

Splicing defects account for around
15% ot mutations in LDIR gene




Reference Population

Hobbs et al. 199219 Mixed
Day et al. 199720 UK
Graham et al. 1999° N Ireland
Lombardi et al. 200011 Dutch
Ansellem et al [in press]?2  France
Graham et al 2005 N Ireland
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Splicing defects in LDLR causing
Familial Hypercholesterolaemia

m 15/97 families with defined mutations causing
IFH have splicing defects in LDLR

B ( separate mutations
B c3153+1g>a
m c.313+2t>c
H c.62]1c>t
m c.1587-1g>a
® c.1706-1g>a — 4 families
B c.1845+11c>g— 7 tamilies




Sequence screen ex12 / intron12
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LDLR ivs12+11C>G
LDLR c.1845+11C>G

+ Creates cryptic splice site

Exon ---A G| GT A A G T consensus donor splice site
% 64 73 100 100 62 68 84 63

Exon12---A G| GT GTGGCTTAC/ GTA

c1845+11-—-A |G T AC G A

*+ Not in 200 normal chromosomes

+ Not found in any unaffected family members




Family with LDLR 1845+11c>g splice mutation.
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111 1:2 1:3 1:4
DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood DNA Bl
11:1 11:2 11:3 11:4 11:5 11:6 1:7 11:8 11:9 11:10 11:11 11:12
5/24/1920 9/26/1925 9/23/1921 3/7/1926 1/19/1928 11/22/1930
T-Chol 5 T-Chol 5.8 T-Chol 5.8 T-Chol 4.3 T-Chol 4.3 T-Chol 5.8
DNA Blood Cells DNA Blood DNA Blood Cells DNA Blood
;1 11:2 1:3 1:4 15 1:6
9/24/1947 1/26/1949 1/15/1950 11/23/1950
T-Chol 4.4 T-Chol 5.3 T-Chol 10.6 T-Chol 5
Mix2, CABG
DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood DNA Blood
IV:1 1V:2 IV:3 IV:5 1V:6 IV:7 \VA:] 1V:9
2/23/1977 11/7/1980 2/23/1982 7/9/1983 12/14/1978 3/26/1981 7/8/1982 10/21/1985 2/1/1988
T-Chol 3.2 T-Chol 4.2 T-Chol 4.2 T-Chol 4.2 T-Chol 3.8 T-Chol 4.3 T-Chol 7.1 T-Chol 6.5 T-Chol 7.7
3/17/2008 C.A. Graham




LDLR exon 12/intron 12 sequence

BTCTEOGACT GEGCATCAGEA CGTGACCTCT CCTTATCCAC TTGTGTGTCT AGATCTCC TG

61 A GTGGCCGCC TCTACTGGGT TGACTCCAAA CTTCACTCCA TCTCAAGCAT CGATGTCAAC °

121 GGGCAACC GGAAGACCAT CTTGGAGGAT GAAAAGAGGC TGGCCCACCC crreTecTIc™

WooCGTCITTG AGGTGTGGC¢T TACG*GTACGAG ATGCMGCAC$TTAGGTGGCG GATAGACACA™

21 ACTATAGAT CACTCAAGCC BAGETGARG™™ c. 1845 + 11 c>g
(A)

TKETECARAET TCAGTECATC TCAAGCATCG ATGTCAAC GG GGGCAACCGG AAGACCATCT®
eI TGGAGGATGA AAAGAGGCTG GCCCACCCCT TCTCCTTGGC CGTCTTTGAG
GTGTGGCTTAC/G¥12! GACAAAGTA TTTTGGACAG A™
e |

Intron 12 (11 bp)

(8)

1773 c primer
"TCTCAAGCAT CGATGTCAAC GGGGGCAACC GGAAGACCAT CTTGGAGGAT GAAAAGAGGC™

$ITGGCCCACCC CTTCTCCTTG GCCGTCTTTG AG GTGTGGCT TA /G GACAKAG TATTTTGGAC AGA'

Exon 12 l | Exon 13
Intron 12 (11 bp)




Restriction enzyme assay for ivs12+11c>g mutation.

LDLR exon 12 PCR product digested with Dde.l

2% Nusieve + 1% BRL agarose.




RT-PCR assay specific for LDLR exon 12 splice site
on Blood and Skin Fibroblast RNA
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s B S 'S S ’ Tissue RNA B - blood

o * S - skin
154 bp - -

o <—-r 141 bp mutant

e g -- - 130 bp normal

306 Nor__ 306 188 H,0
FH family No. —




Normal patient

Allele
specific
fluorescent
RT-PCR

Cryptic
splice

site product
123 bp

1

Atherosclerosis 182 (2005) 331-340 I

LDLR c.1845+11c>g
patient




c.1845+11c>g splice mutation creates a premature stop
In exon 13 and a truncated LDLR protein is predicted.

 attcagtgge ccaatggeat cacoctar
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ctocctocagtg goocgeoctcota ctgggttgac to ttc a Lo oA
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11 bp insertion in RNA In exon 13
3/17/2008 Dr. C. Graham
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