Supplementary Figure 1. High human chimerism in FRG mice repopulated with human
FH hepatocytes. Representative immunostaining for human specific transthyretin shown in high

(left) and low (right) magnification. The latter is a composed picture across multiple liver lobes
of the same animal.
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Supplementary Figure 2. Total Serum Cholesterol levels stabilize after 1 month on Western
Diet (WD). FH chimeric mice (n=6) were put on Western Diet and bled for analysis of total
serum cholesterol levels. Mean £SEM are shown in graph.
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Supplementary Figure 3. Detection of mouse and human apolipoproteins in the plasma of
human liver chimeric mice. Fasted plasma samples (as indicated) were used for Western
blotting to detect human APOB (left panel) and murine ApoB (right panel). The same samples
with identical amount of plasma were loaded for Western blotting using a human specific
APOA1 (left) and a mouse specific ApoALl (right) antibody. Note that human ApoB48 can not be
detected in humanized mice and that APOAL produced from human hepatocytes is difficult to
detect.
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Promoter TBG CB CB CB TBG CB
Reporter LacZ nLacZ nLacZ nLacZ GFP GFP
hALB 5.6 34 5.6 3.3 4.9 6.4
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Supplementary Figure 4. Quantification of AAV serotype transduction efficiencies in Ctr
chimeric mice. Transduction of hepatocytes by intravenous tail vein injection of one (mouse #3-
6) or two (mouset1 and #2) AAV serotypes (3x10GC each). Different expression cassettes
were used as depict. Quantification was done by counting LacZ- or GFP- positive human (white
columns) and mouse (black columns) hepatocytes. Data shown is mean + standard deviation of
5-11 sets of images for each chimeric mouse liver . Human albumin levels (hALB) of each
transduced mouse is given in mg/ml. TBG; thyroxin-binding globulin promoter, CB; CMV-

enhanced chicken B-actin promoter.
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Supplementary Figure 5. Expression of LDLR in extrahepatic organs. (a), gRT-PCR for
hLDLR mRNA of three AAV9-LDLR treated FH chimeric mice and (b), Western blotting with
hLDLR antibodies using spleen, kidney, brain, lung, heart and liver (control) homogenate from a
representative AAV9-LDLR treated FH chimeric mouse.
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Supplementary Figure 6. Expression of LDLR in liver homogenate of treated FH chimeric
animals. Western blot reveals human LDLR in treated FH chimeric mice (blue) and control
groups, demonstrating rescue of genetic defect underlying FH.
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ate (age/event) ) (normal: 20- lowering
(normal: 135- | (normal 60- | (normal 35- 150 mg/dL) | medication
200 mg/dL) | 140 mg/dL) 73 mg/dL)
5/2008 921 >350 32 152 none
( 3 years / diagnosis)
7/2008 850 790 32 140 atorvastatin
9/2008 858 >350 35 128
12/2008 831 >350 26 115
5/2009 954 >350 32 140
7/2010 924 863 37 121
5/2011 >1000 >350 32 90 atorvastatin
10/2011 820 >350 29 75 + ezetimibe
8/2012 826 776 34 82
11/2012* 919 866 32 104
(7.5 years old / transplantation)
11/12/2012 460 397 35 139
12/2012 319 240 57 110 atorvastatin
3/2013 138 64 38 184
10/2013 143 66 53 123

Supplementary Table 1: Plasma lipid analysis and medication of patient with familial
hypercholesterolemia. The first lipid analysis was performed shortly before diagnosis since the
FH patient presented with xanthomas under her eye for several months (05/2008). Patient was
put on lipid lowering medications as indicated, but plasma lipid profile remained pathological.

*Indicates the time when the girl had liver transplantation.




PolyPhen

Relationship to

Nucleotide Zygosity Amino Acid Location Prediction FH References Notes
c.401G>A Het p.Cys134Tyr LDL Receptor Class A domain 3 | Probably Dominant, likely | Bertolini S. etal. * p.Cys134Trp and pCys134Phe
Damaging | causative variants reported
Cys134 predicted to form
disulfide bond with Cys116
€.1060+10G>C Het NA Intronic N/A; silent | Possibly Amsellem S. etal. 2 Not predicted to alter splicing
associated
Dedoussis G.V. et al. ?
Sozen M.M. etal. *
c.1103G>A Het p.Cys368Tyr dE(?n';::]kg Calcium binding Probably Dominant, likely | Loux N. etal.® Same variant
Damaging | causative
Cys368 predicted to form 6 .
disulfide bond with Cys358 Mozas P. etal, Same variant
Robles-Osorio L. etal. ’ Same variant
Sozen M.M. etal. * p.Cys368Gly variant reported
Couture P. etal. ® p.Cys368Arg variant reported
c.1413A>G Het p.Argd71Arg LDL Receptor class B domain 2 N/A; silent | Not associated Tatishcheva lu A. etal. ®
c.1773C>T Het p.Asn591Asn LDL receptor class B domain 5 N/A; silent | Associated with | Gao F. etal. rs§88, common variant
LDL-C with MAF of 0.28
;gg?;r:numt'on in Beta Propellor Teslovich T.M. etal. ** Associated with LDL-C in GWAS
alters splicing, mRNA stability . 12 4-10% increase depending on
and translation of LDLR Boright A.P. etal. population
€.2232A>G Het p.Arg744Arg Region with clustered O-linked N/A; silent | Not associated | Al-Khateeb A. et al. =

oligosaccharides

Supplementary Table 2.

Genetic analysis of LDLR locus.

10



Fraction Accession Coverage (%) | #Peptides #Unique | Description
RecName: Full=Apolipoprotein A-1l [Mus
HDL 0i|114003 64 38 5 | musculus]
apolipoprotein A-11_isoform CRA_c
HDL 0i|119573006 78 5 1 | [Homo sapiens]
HDL i|12836446 5 3 3 | unnamed protein product [Mus musculus]
HDL 0i|148694829 4 6 4 | mCG142248 [Mus musculus]
complement component 3_ isoform
HDL 0i|148706296 2 3 3 | CRA_c [Mus musculus]
apolipoprotein A-I1 precursor [Mus
HDL 0i|157951676 84 57 10 | musculus]
apolipoprotein A-I preproprotein [Mus
HDL 0i|160333304 54 20 3 | musculus]g
HDL 0i|163310958 7 2 2 | Chain A_ Structure Of Antiplasmin
proapolipoprotein_ partial; ApoA-I
HDL gi|178775 10 2 1 | [Homo sapiens]
HDL 0i|18252782 5 2 2 | antithrombin-111 precursor [Mus musculus]
Chain A_ Structure And Dynamics Of
HDL 0i|186972736 61 5 5 | Human Apolipoprotein C-lii
HDL 0i|191885 12 7 7 | apolipoprotein A-1V [Mus musculus]
HDL 0i|199618 3 4 2 | sex-limited protein [Mus musculus]
HDL 0i]199889 4 4 2 | unnamed protein product [Mus musculus]
HDL 0i[2326168 1 2 2 | type VII collagen [Mus musculus]
HDL 0i|26341396 7 4 4 | unnamed protein product [Mus musculus]
murinoglobulin-1 precursor [Mus
HDL 0i|31982171 9 9 7 | musculus]
HDL 0i|387101 77 37 1 | apolipoprotein A-11 [Mus musculus]
HDL gi|50017 84 44 1 | apolipoprotein A-11 [Mus musculus]
HDL 0i|61402210 33 11 1 | Apoal protein [Mus musculus]
apolipoprotein D_ apoD [human_
HDL 0i|619383 29 7 3 | plasma_ Peptide_ 246 aa]
apolipoprotein C-1 precursor [Mus
HDL 0i|6680704 28 2 2 | musculus]
apolipoprotein C-11 precursor [Mus
HDL gi|6753100 24 2 2 | musculus]
HDL i[74146260 22 4 4 | unnamed protein product [Mus musculus]
HDL 0i|8850219 6 2 2 | haptoglobin precursor [Mus musculus]
fibrinogen_ alpha polypeptide_ isoform
LDL 0i|148683476 3 2 2 | CRA _a[Mus musculus]
apolipoprotein A-I1 precursor [Mus
LDL 0i|157951676 76 10 10 | musculus]
apolipoprotein E precursor [Mus
LDL 0i|163644329 25 9 6 | musculus]
LDL 0i|17016967 0 2 2 | NUANCE [Homo sapiens]
LDL 0i|199086 3 7 7 | alpha-2-macroglobulin [Mus musculus]
Chain A_ Nmr Structure Of Full
LDL 0i[342350764 13 3 1 | Length Apoe3
apolipoprotein C-1 precursor [Mus
LDL gi|6680704 28 3 3 | musculus]

Supplementary Table 3. Human and mouse proteins identified in lipoprotein fractions by

mass spectrometry. HDL and LDL fractions were obtained from size-exclusion

chromatography of plasma from a FH chimeric mouse. The peak fraction were delipidated,
digested with trypsin, and subjected to proteomics by LC-MS. Proteins were identified based on
a minimum of two different peptides matching an accession number for the respective human or
mouse protein. The “Unique” column indicates the number of peptides for a given protein that is

specific to either the mouse or human sequence respectively. Human proteins identified are

indicated in bold.
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