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Supplementary Table 1. PCR primers and assays

primer

sequence

comments

IFNL4_cloning_F

IFNL4 cloning R

ATGCGGCCGAGTGTCTGGGCC

GAGGCAAGGCCCAGAGTGTGCAG

additional overhangs were
added for cloning into
specific vectors

IFNL4 F seq intrl 3’UTR

IFNL4 R seq intrl 3’UTR

GTAAGTCACCGCCCAGCCCCTGTGCC

CCCATTGACTGAGAGCCTCGCCCGG

1397-bp amplicon for
genotyping by sequencing of
IFNL4 variants within intron
1-exon 5

IFNL4 _ex1 seq_F

IFNL4 _ex1 seq R

TagMan expression assays with
MGB probes

CGAACCAGGGTTGAATTGC

GCACTGCAGACAGGAGTGAG

628-bp amplicon for
genotyping by sequencing of
IFNL4 variants within exon 1
and 5’'UTR

$s469415590_IFNL4_F

GCCTGCTGCAGAAGCAGAGAT

ABI expression buffer

55469415590 IFNL4_R GCTCCAGCGAGCGGTAGTG RNA must be DNAsel-treated

55469415590 _IFNL4_VIC (TT

allele) ATCGCAGAAGGCC

55469415590 _IFNL4 FAM (AG,

allele) ATCGCAGCGGCCC

IFNL3_F CGGAAGAGGTTGAAGGTGAC ABI expression buffer

IFNL3_R CTCCACCATTGGCTGCAC RNA must be DNAsel-treated
182 bp on DNA, 89 bp on

IFNL3_probe (FAM) GCCCCAAAAAAGGA cDNA template

IFNL1
PPIA (endogenous control)

TagMan genotyping assays with
MGB probes

assay Hs00601677_g1, Applied Biosystems
assay 4326316E, Applied Biosystems

55469415590 _IFNL4_F

GCCTGCTGCAGAAGCAGAGAT

standard, Qiagen genotyping
buffer

$5469415590_IFNL4_R GCTCCAGCGAGCGGTAGTG
$5469415590_IFNL4_VIC (TT,

non-risk allele) ATCGCAGAAGGCC
55469415590 _IFNL4_FAM (dG,

risk allele) ATCGCAGCGGCCC
rs12979860_F GCCTGTCGTGTACTGAACCA
rs12979860_R GCGCGGAGTGCAATTCAAC
rs12979860_FAM (T, risk allele) CTGGTTCACGCCTTC
rs12979860_VIC (C, non-risk

allele) TGGTTCGCGCCTTC
rs8099917 pre-developed assay C__11710096_10, Applied Biosystems




Supplementary Table 2. Description of novel transcripts and proteins identified upstream
of IFNL3 gene

Transcript 1D,

NCBI accession  Exons mRNA Protein 534663?:'3590 Annotation
number
IFNL4, p179, *Similarity to IFNL3,
IN806234 5 1636bp  1792a AG full-length protein
p131,JN806225 4  1492bp  13laa AG Similarity to IFNL3,
full-length protein
Similarity to IFNL3,
pl07,JNS06226 3  1420bp 107 aa AG il eneth protein
IN806232 3 1131bp  93aa AG No S'T"a“ty’ protein
ragment
0170,JN806233 3 915bp 170 aa AG No similarity, full-
length protein
INB06227 3 1637bp  123aa TT No S'T"a“ty' protein
ragment
IN806228 2 1493bp  75aa T No S'T"a“ty’ protein
ragment
IN806229 1 1421bp  S5laa T No-similarity, protein
fragment
0124, IN806230 3 916bp  124aa TT No similarity, full-
length protein
p143, IN806231 3 1132bp 143 aa TT No similarity, full-

length protein

*Protein similarity is defined based on global protein BLAST search based on NCBI databases.
IFNL4 (p179) has highest homology with IFNL3 — 29.1% amino acid identity and 40.8% amino
acid similarity. Protein fragments are open reading frames subjected to nonsense-mediated decay
due to the presence of premature stop codons.



Supplementary Table 3. Allele frequencies of ss469415590, rs12979860 and rs8099917 in
HapMap populations

rs8099917 genotypes were downloaded from HapMap (www.hapmap.org), while ss469415590
and rs12979860 were genotyped in all HapMap samples. Pair-wise linkage disequilibrium
estimates (r?) are between ss469415590 and other markers.

HapMap populations

Asians (Chinese/CHB

Variant, allele West-Africgns (YRI) Europeang (CEUV) and Jz_ipa_ne_se/JPT)
30 trios 30 trios 90 individuals
Frequency 2 Frequency 2 Frequency 2
% % %
$5469415590, TT 23.3 - 67.6 - 93.3 -
rs12979860, C 30.0 0.71 67.3 0.92 93.3 1.00

rs8099917, T 97.5 0.008 81.7 0.44 93.9 0.91



http://www.hapmap.org/

Supplementary Table 4. Analysis of linkage disequilibrium in 1000 Genomes Project.

SNPs from a 100-Kb genomic region in high linkage disequilibrium with ss469415590 (r*>0.6
in YRI or r*>0.75 in other populations) in the 1000 Genomes Project reference panel
(http://www.1000genomes.org), October 2010 release. In the 1000 Genomes reference panel
$s469415590 (TT/AG) is represented by rs74597329 (T/G). The GWAS marker rs12979860 is
shown in bold.

. Distance 2 Allele 1 N,
Population Marker (bp) r Allele 1 frequency, %  chromasomes

rs74597329 0 1 T 74.2 120

(55469415590) (TT)
rs4803222 198 0.914 G 74.2 120
rs8113007 3948 0.874 A 73.3 120

CEU

rs688187 6403 0.846 G 70.8 120
rs4803217 4935 0.837 C 725 120
rs12979860 368 0.832 C 74.2 120
rs581930 6032 0.802 C 71.7 120
rs74597329 0 1 T 28.0 120

(55469415590) (TT)

YRI

rs12979860 368 0.658 C 30.5 118
rs73930703 1642 0.642 C 33.1 118
rs74597329 0 1 T 94.2 120

(5s469415590) )
rs12979860 368 1 C 94.2 120

CHB/JIPY

rs12980275 7372 0.85 A 95.0 120
rs4803221 26 0.764 C 92.5 120
rs4803222 198 0.764 G 925 120



http://www.1000genomes.org/

Supplementary Table 5. Characteristics of the Virahep-C and HALT-C participants

Virahep-C HALT-C
Characteristic Afric_an- Europ_ean- Afric_an- Europ_ean-
American American American American
N =169 N =182 N =144 N =741
Age (Median, IQR) 49.1| 456-528 |48.1| 429-524 | 51 | 46.5-56.0 | 49 | 45.0-53.0
Male (N, %) 110 65.1 120 65.9 82 56.9 559 75.4
Ishak Fibrosis Score
Missing (N, %) 1 0.6 1 0.1
0 (N, %) 18 10.7 19 10.4
1 (N, %) 44 26 42 23.1
2 (N, %) 49 29 49 26.9 14 9.7 54 7.3
3-4 (N, %) 49 29 55 30.2 82 56.9 413 55.7
5-6 (N, %) 8 4.7 17 9.3 48 33.3 273 36.8
HCV Genotype 1 (N, %) 169 100 182 100 138 95.8 656 88.5
HCV RNA level (log 10 1U)
(median, IQR) 6.4 56-6.7 6.5 57-6.8 6.4 6.1-6.8 6.5 6.1-6.8
Prior Treatment (N, %)
None 169 100 182 100
pegl FN-a 32 22.2 211 28.5
pegl FN-a/RBV 112 77.8 530 715

IQR - interquartile range



Supplementary Table 6.

Characteristics of the UHS and ALIVE participants

Urban Health Study

ALIVE

Characteristic

African-American

European-American

African-American

Chronic Cleared Chronic Cleared Chronic Cleared
N 350 109 395 162 586 78

Age, median (IQR) (421 (i%O) (421 ti'(319) (3(21 2—.38) (33? 9—'\37) (364—045) (374—043)
Years injection drug 27.0 25.0 23.0 20.0 14 13

use, median (IQR) (21-32) (19-31) (16 — 29) (11-29) (7-19) (8-19)
Male (%) 62.6 60.6 72.4 67.3 76 65
HIV-1-infected (%0) 13.1 10.1 12.2 4.9 54 33
Chronic HBV (%) 2.9 9.2 3.3 4.3 3 7

IQR - interquartile range



Supplementary Table 7. Comparison of rs12979860 and ss469415590 genotypes for
predicting decrease in HCV RNA load. The median decrease in HCV RNA load (logio 1U/ml)
is evaluated after 28 days of treatment with peglFN-o/RBV in European-American (EA) and
African-American (AA) participants in Virahep-C. Analysis is limited to subjects successfully

genotyped for both $s469415590 and rs12979860.

HCV RNA
] Decrease HCV RNA
0, **
Variant Genotype N ) (Median,  Difference* P value
logyo 1U/ml)
African-American
TT 53 32.7 1.05 0.0
rs12979860 CT 91 56.2 1.31 0.26 0.031
cC 18 11.1 2.70 1.65 1.4x10™*
AG/AG 67 41.4 0.87 0.0
$s469415590  AG/TT 80 49.4 1.54 0.67 8.4x10°
TT/TT 15 9.3 2.84 1.97 6.6x107
European-American
TT 19 10.8 1.14 0.0
rs12979860 CT 78 44.3 1.57 0.43 0.027
cC 79 44.9 2.99 1.85 3.4x107
AG/AG 19 10.8 1.14 0.0
$s469415590  AG/TT 78 44.3 1.57 0.43 0.027
TT/TT 79 44.9 2.99 1.85 3.4x107

* Difference in median HCV RNA level (log 10 IU/ml) compared to referent genotype

** Kruskal-Wallis test



Supplementary Table 8. Comparison of rs12979860 and ss469415590 genotypes for predicting response to peglFN-a/RBV
treatment in European-Americans from Virahep-C study. Response is evaluated as 24-week, end-of-treatment and sustained
virological response (SVR) to pegIFN-a/RBV treatment in European-American (n=182) participants in Virahep-C. Analysis is limited
to subjects successfully genotyped for both ss469415590 and rs12979860.

Variant  Genotype N 24-week Response End-of-Treatment Response SVR
% OR p-value % OR p-value % OR  Pvalue

TT 21 524  Ref. 333 Ref. 28.6 Ref.
rs12979860 ¢t 78 744 264 0056 679 424 57x10° 449 203 018
CC 83 80.7 381 gox10° 723 522  1gx10° 639 442 54x10°

AG/AG 21 524  Ref. 333 Ref. 28.6 Ref.

$5469415590  AG/TT 78 744 264  0.056 679 424  57x10° 449 203 0.8
TT/TT 83 80.7 381 goy10® 723 522  1pex10® 639 442 54x10°

OR - odds ratio



Supplementary Table 9. Comparison of rs12979860 and ss469415590 genotypes for predicting response to peglFN-a/RBV
treatment in European-Americans from HALT-C study. Response is evaluated as 20-week, end-of-treatment and sustained
virological response (SVR) to pegIFN-a/RBV treatment in European-American (n=741) participants enrolled in the HALT-C Trial.
Analysis is limited to subjects successfully genotyped for both ss469415590 and rs12979860.

Variant  Genotype N 20-week Response End-of-Treatment Response SVR
% OR  p-value % OR p-value % OR  Pvalue
TT 129 15.5 Ref. 116  Ref. 7.0 Ref.
rs12979860 CT 425 206 230 17x10° 266 275 6.2x10% 146 228  0.027
cC 187 66.8 10.99 1.0x10% 583 1061  3.8x10" 337 6.77 4.4x107
AG/AG 133 15.8 Ref. 12.0  Ref. 6.8  Ref.
5469415590  AG/TT 420 208 226 18x10% 267 266 7.0x10-* 148 239  0.019
TT/TT 188 66.5 10.58 8.9x10%Y 580 10.09 3.4x10¥ 335 6.94 3.0x107

OR - odds ratio



Supplementary Table 10. Association of rs12979860 and ss469415590 with spontaneous
clearance of HCV infection among European-American injection drug users in the Urban
Health Study (UHS). Analysis is limited to subjects successfully genotyped for both
$5469415590 and rs12979860 (n=557).

: Chronic Clear o AUC
Variant Genotype N ) N ) OR P value P value
TT 41 104 6 3.7 Ref. 0.64
rs12979860 CT 182 46.1 41 25.3 1.54 0.36
CcC 172 43.5 115 71.0 457  8.1x10™*
Total 395 162
AG/AG 44 111 7 4.3 Ref. 0.64

ss469415590 AG/TT 175 44.3 39 24.1 1.40 0.45
TT/TT 176 44.6 116 71.6 4.14 8.1x10™
Total 395 162

OR - odds ratio; AUC - area under the receiver operating characteristic curve



Supplementary Table 11. Analysis of genetic variants based on Sanger sequencing and TagMan genotyping of HapMap

samples
variants SNP ID alleles annotation Allele 1 Allele 1 frequencies in HapMap samples
CEU YRI CHB/JPT
IFNL4, upstream rs7248668 AIG 4,602 bp upstream of translation start A 0.183 0.025 0.056
IFNL4, upstream rs8099917 TIG 3,946 bp upstream of translation start G 0.183 0.025 0.061
IFNL4, upstream rs8109886 A/C 3,543 bp upstream of translation start A 0.422 0.864 0.073
IFNL4, upstream rs10853727 TIC 1,244 bp upstream of translation start C 0.108 0.108 0.006
IFNL4, 5'UTR rs4803222 G/C 5'UTR, 134 bp upstream of translation start C 0.305 0.305 0.067
IFNL4, ex1 rs150891559 T/C AlallAla T 0.017 0 0
IFNL4, ex1 rs73555604 TIC Cysl7Tyr T 0.025 0.275 0
IFNL4, ex1 $5469415590 AG/TT Ala22/no IFNL4 AG 0.317 0.767 0.067
IFNL4, ex1 rs4803221 G/C Ser30Ser G 0.186 0.192 0.056
IFNL4, intronl rs12979860 CIT intron T 0.317 0.700 0.067
IFNL4, intronl rs181637919 CIT intron T 0.008 0.017 0
IFNL4, ex2 rs142981501 CIG Pro60Arg C 0 0.042 0
IFNL4, ex2 rs117648444 TIC Pro70Ser T 0.117 0.108 0.001
IFNL4, intron 3 rs111531283 TIG intron G 0.300 0.300 0
IFNL4, intron 3 rs143958949 C/A intron A 0 0.005 0
IFNL4, intron 4 rs77811741 GIT intron T 0 0.025 0
IFNL4, ex5 rs12971396 C/IG Ser149Ser C 0.195 0.192 0.062
IFNL4, ex5 rs137902769 TIA Ser175Ser A 0.025 0.150 0
IFNL4, 3°UTR $5539198934 T/IC 3’UTR C 0.033 0.117 0
IFNL3, 5'UTR rs28416813 G/C 5'UTR G 0.325 0.683 0.063
IFNL3, ex2 rs8103142 CIT Lys70Arg C 0.325 0.711 0

Nature Genetics: doi:10.1038/ng.2521




Supplementary Table 12. Analysis of pair-wise linkage disequilibrium (r?) within IFNL3/IFNL4 region in HapMap samples. The
samples are from Europeans (CEU), West-Africans (YRI) and Asians - Chinese (CHB) and Japanese (JPT). Monomorphic markers are
highlighted in light-gray, only marker with MAF>2.5% at least in one population are presented.

~ © N o~ S S — 3 S 3 2 P 3 & « o~
HapMap, CEU > 3 5 N o 0 N = 2 > o ® N 2 © 3
vo |8 8 2 % &2 § 2 £ B EE 5 5 3 0§ B
Markers 2 2 % 3 % % 3 % % g % % % % § 3
rs8099917
rs8109886
rs10853727
rs4803222
rs73555604
55469415590
rs4803221
rs12979860
rs142981501
rs117648444
rs111531283
rs12971396 0946 0.394 0.03 0.551 0.005 0.463 0.946 0.463 0.009 0.483
rs137902769 0.0 0.0 0.0 0.0 0.10 0.0 0.0 0.0 0.0 0.011 0.0
55539198934 0.154 0.049 0.004 0.08 0.0 0.074 0.153 0.074 0.006 0.08 0.145 0.001
rs28416813 0.466 0.666 0.252 0.924 0.053 0.962 0.482 0.962 0.218 051 0510 0.0 0.072
rs8103142 0.466 0.666 0.197 0.850 0.053 0.889 0.482 0.889 0.168 0,51 0510 0.0 0.072 0.925
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rs8103142

~ © N N S S — 3 by 3 2 S 3 > «
— e0) ~ N ) Lo N 0 Lo <t N Ie) N~ [e2] o)
HapMap, YRI > S 0 ) Is = & o o 2 < S 3 S
N=90 ] S S 2 0 > o R Q SO R 2 > 3
@ @ = < 2 © < S < — — S ™ 1] Q9
Markers e e % e % P e % % ? v % % 2 %
rs8099917
rs8109886
rs10853727
rs4803222
rs73555604
55469415590
rs4803221
rs12979860
rs142981501
rs117648444
rs111531283
rs12971396
rs137902769
55539198934
rs28416813 0.011 0.276 0.030 0.142 0.172 0.628 0.101 0.880 0.019 0.03 0.150 0.101 0.079 0.059
rs8103142 0.011 0.301 0.023 0.133 0.158 0.610 0.093 0.800 0.018 0.023 0.133 0.093 0.073 0.055 0.920
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~ © N ~ S S - = S 3 3 © 3 & BN
\—1 o} ~ N D L0 N b Lo < N a N~ o2} o <
HapMap, CHB/JPT | & S % & Is 9 & & & S = < S S S
N=90 2 = @ R rs S & R Q L8 R R > S S
Q o] et < ~ © < i < — — b ™ ™ ~ o]
Markers 2 2 » 2 & P @ » 2 2 9 % 2 3 » @
rs8099917 -
rs8109886 0.004
rs10853727
rs4803222 0.059 0.069 e
rs73555604
$5469415590 0.008 0.504 0.130
rs4803221 0.108 0.036 0.551 0.072
rs12979860 0.011 0.357 0.178 0.710 0.102
rs142981501
rs117648444
rs111531283 0.060 0.066 1.00 0.130 0.553 0.184 -
rs12971396 0.108 0.036 0.551 0.072 1.000 0.102 0.553
rs137902769 0.069 0.054 0.042 0.076 0.076
$5539198934 0.059 0.04 0.031 0.057 0.057
rs28416813 0.011 0.276 0.142 0.628 0.101 0.880 0.150 0.101
rs8103142 0.011 0.301 0.133 0.610 0.093 0.800 0.133  0.093 0.920
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Supplementary Table 13. Haplotype analysis in the IFNL3/IFNL4 region in HapMap samples and participants of Virahep-C
study. Sustained virological response (SVR) was used as outcome of pegIlFN-o/RBV therapy treatment (responders/non-responders).
Bold underlined are markers included in the haplotype analysis of SVR by Smith et. al, 2011., * - 8 markers used in the final
haplotype analysis in HapMap and Virahep-C samples. In yellow — the unfavorable haplotypes based on studies in Europeans and
Asians, and their extrapolation in Africans; in grey —a common favorable haplotype shared by all populations. Highlighted bold
underlined are non-synonymous variants within IFNL4 found on the background of unfavorable haplotypes. Genotypes of IFNL4
markers were determined by Sanger sequencing; no other coding variants were identified in these samples. EA- European-Americans;
AA- African-Americans. Haplotype frequencies in all groups (HapMap and responders/non-responders) are indicated as %.

upstream of

IFNL3 IFNL4 IENL4 - N Virahep-C
- o B o _ o Based on Smith et al, Genome Medicine, EA: n=93 resp;
= o> 3 3 03 B X o & o o o o 2011, Table 2 n=85 non-resp;
g N x|l 2 o 5 T & o x|E E EE
8 § 25|38 323 £ &8 &8 3§ £ 5|8 5 &35 g _ . .
£ 2 n| 2 2 9° g E S T N L|lE & g 8 s n=819 AA: n=43 resp; n=112
s 3 g ¢ s 5 2 =g S £ £ E£| 8% non-resp
B H x < n 8 T
c
* X =
N o 2| 3 L % o & S % olN g9 ] = X o X
& 8§ I 8| 23 3 g & 2 2 8|5 3 9 8 8 o g S 8 o g
< © 2] 1 S d ¥ o < ® = w9l Q o X B = Jre} 8 =
s | Y 2258 5 8 3 8 88 g g g | € 3 > g | I z
= 1gd 48|38 93 s 9 9 & 2 %P B g | s = 3 £ | s =
g Hoel g 2w ¢ ¢ e F g =o =gk s o S
—_ w)
G cC G T c C G T G AG [ c|l T A G A| 153 16.5 304 | 9.51E-11 2.20(1.72-2.80) 14.5 24.1 ref
CEU G c G T G I G T ¢ AG ¢ c|lc A T G 9.3 10.1 10.6 0.77 1.04(0.75-1.43) 5.9 135 0.43
=90 AG C G T G C G T C AG I G| T A T G 1.7 1.1 1.6 0.39 1.49 (0.62-3.56) 4.3 2.9 0.20
A T C T G C G € € TT c G|T|cCc T G| 573 484 39.6 | 4.00E-04 | 0.70(0.57-0.85) 747 58.2 0.011
A T C T 6 C G ¢ c T c 6|71 | A T 6| 97 12.3 7.8 | 2.40E-03 | 0.60(0.43-0.83) ' ] )
A cC G TA G C G T c AG T G| T A T G| 248 14.0 22.3
G cC G T c C G T G AG ¢ c| T A T G| 152 5.8 8.0
G cC G T G I G T C AG c clc A T G| 100 9.3 49
AG cC G T G C G T c AG c G| T A T G 11.6 9.3 12.9
A T ¢C T G C G C c AG c G| T A T G 6.7 11 7.6
ntgé G cC G T c C C T G AG ¢ c| T A T G 3.1 5.8 5.4
G cC G T c C G T G AG ¢ c| T A G A 25 9.3 6.7
A cC G T G C Cc T C AG T G| T A T G 1.0 - -
A T C T G C G C C T C G| T c T G| 125
A T C T G C G c c TT c G| T|A T @ 8.3 44.2 31.3
A c| [¢ T G C G c c TT c G| T|A T @ 1.7
CHB, G C G T cC C G T G AG € C| T A G A 55
JPT, A T C T G C G c c TT c G| T ¢ T G| 928
n=90 '




Supplementary Fig. 1. DNA and protein sequence analysis of the regions upstream of the
IFNL2 and IFNL3 genes. Identical nucleotides and amino acids are shaded in black. The
location of 5469415590 is marked by a red bar.

a. Alignment of DNA sequences shows multiple mismatches between regions upstream of
IFNL2 and IFNL3 genes. Protein translation is based on sequences upstream of IFNL3 gene; M
(Met) marks first amino acid of predicted proteins.

b. The region upstream of IFNL2 is predicted to generate a protein fragment of 49 aa invariably
terminated by a stop codon and expected to be degraded by nonsense-mediated decay. The
region upstream of IFNL3 gene is predicted to produce several full-length protein isoforms
depending on alleles of ss469415590, AG and TT (AC and AA based on complementary DNA
strand). The open reading frames and the identity of these proteins depend on ss469415590, a
frame-shift variant at amino acid 22.

a 13N WA TGCGIRCCGAGT GTETGGGCCGCEGTGGCCGCGGGICT GTGGGT CGT GTGCACGGTGHE
[N ENOWMATGCGGCCGAGTGTCTGGGCCGCAGTGGCCGCGGGGCTGTGGGTCCTGTGCACGGTGATC
IS\ [RE VA TGCGGCCGAGTGTCTGGGCCGCAGTGGCCGCGGGGCTGTGGGTCCTGTGCACGGTGAT

{ WSS SN | SN | N W Y | N | ) G ) S— ) S | G— | E— Y U— O E— ) CS— | S— E—  U— E—

protein M R P § V WAAV AAGLWVLCT VI

IFNL2 el
IFNL3-AC
IFNL3-AA

protein

b IFNL2
IFNL3-AC |
IFNL3-AA

protein
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Supplementary Fig. 2. Sequence of IFNL4 gene and genetic cariants found to be polymorphic at
least in one population by sequencing of 270 HapMap samples (CEU, YRI and CHB/JPT).

Transcription start site
Gttgcccaggtggagacggctctggacgecctcecccaggggacagtggacggcagcacctgectgcagcacgaggcacagagg
rs4803222
gtgcactgcagacaggagtgagggcagaggccaaggcgaggagggggccecggcetcececactectet [C/G] teccactgtgty
tgctgtgccttcacgctccgagcattgecttececctgggatecctaacccaaggecggggggctggacgecgectggaccctete
tttggcttccctgacgtctctecgectgectgcagaagcagag

Exon 1 rs150891559,AlallAla rs73555604,Cysl7Tyr ss469415590

QEECGGCCGAGTGTCTGGGCCGCAGTGGCCGC[G/A]GGGCTGTGGGTCCTGT[G/A]CACGGTGATCGCAG[AA/—C]GGCCC
rs4803221, Ser30Ser

CCCGGCGCTGCCTGCTCTC[G/C]CACTACCGCTCGCTGGAGCCCCGGACGCTGGCGGCTGCCAAGGCGCTGAGGGACCGCTAC

Intron 1 rsll17436747
gtaagtcaccgcccageccectgtgeccectgggaccetggececacc[G/A]lggttcececcatacaccegttectgteccaaggyg
gtcctgcgtcctagecgecccagcaggegectcectectatgtcagecgeccacaattecccaccacgagacccceccgcagtececcegteg
tcagcgcgaacgcaggctcagggtcaatcacagaagggagccctgeccgggaggactcggectceccaggtcggggecgaggggettt

rs12979860
gctgggggagcgecggagtgcaattcaaccectggtte [G/A] cgeccttcggggagetecctggttcagtacacgacaggcacga
rsl181637919
c[C/T]lgtgcgctgeccagtacccatccacgtccaggaatecccagactgtgcagaggttaggggecctggegagggggectage
cgtatgcgataagcgccgcecttgtcecceccgcag

Exon 2 (alternative) rs142981501,Arg60Pro rsll7648444 ,Pro70Ser
GAGGAAGAGGCGCTGAGCTGGGGGCAGC[G/C]CAACTGCTCCTTCCGCCCCAGGAGGGAT [C/T]CTCCGCGGCCATCC
Intron 2

gtgaggcccgggagtgggcgggagaggcatggcccgggecgecggeccgetctaacgecctetegteececegeag

Exon 3 (alternative)
TCCTGCGCTCGGCTCCGCCACGTGGCCCGGGGCATCGCGGACGCCCAGGCAGTGCTCAGCGGCCTGCACCGCTCGGAGCTGCT
CCCCGGCGCCGGCCCGATCCTGGAGCTGCTGGCGGCCGCGGGGAGGGATGTGGCGGCCTGL
Intron 3

rs111531283
gtgagtgacggccgecgeccegecgecccte [T/G] cccececgecagettetetgecatectcaggeccacggecgageecccagege

rs143958949

tttgccaatctgtecctgecttageggaaaaacccatccagac[C/Alggagtecgggtecectectgggtgtectgaaateccgggete
gagtctgcggctgggagggccacgggcagatgcagagaggggcttegtecttecgectttteccatttgectcatgteccaccte
cag

Exon 4
CTTGAGCTGGCACGGCCAGGCTCCTCCAGGAAGGTCCCCGGGGCCCAGAAGAGGCGTCACAAACCCCGGAGAGCG

Intron 4 rs77811741
gtgagtgcaacaggcaatacagg[G/T]ttagcccgcagggaggaccaggcgaggctgacaaggacgggactgaggetgegag
cagcgggactggagggggattccgggggcggggggaagagcctggcttagececcecgetgeccteccteecctggetecag

Exon 5

rsl12971396,Serl49Ser
GACTC[G/C]CCTCGGTGCCGCARAAGCCAGCGTGGTCTTCAACCTCCTGCGCCTGCTCACGTGGGAGCTCCGGCTGGCT
rs137902769, Serl75Ser 55539198934
GCACACTC[T/A]GGGCCTTGCCTCZEACcccgccccctc[T/C]ggcagcacggaaacctccacgccattggctgccgaaag
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Supplementary Fig. 3. Activation of the Interferon Stimulated Response Element (ISRE) -
Luc reporter in HepG2 cells transiently co-transfected with IFNL4 expression constructs
carrying either the Halo-tag or a FLAG-tag. Alternatively, cells were transfected with
expression constructs for non-functional forms p131 and p107, or an empty vector (mock).
Similar activation of ISRE-Luc reporter is induced by IFNL4 with both protein tags, while mock,
p131 and p107 did not induce activation. The results represent mean values of 8 biological
replicates, with standard errors.
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Supplementary Fig. 4. Activation of the interferon-stimulated response element (ISRE)-
Luc reporter and mRNA expression of receptors for type—I IFNs (IFNAR1 and IFNAR2)
and type—I11 IFNs, IFNLR1 (IL28R1) and IL10R2, in human cell lines HepG2, 293T and
HelL a. Activation of ISRE-Luc reporter was analyzed after transient co-transfection with IFNL4,
p131 or p107 expression constructs or after treatment with 10 and 100 ng/ml of IFN-o and
IFNLS3. Results represent mean values of 8 biological replicates, with standard errors. mMRNA
expression of interferon receptors was evaluated by gRT-PCR assays in non-treated cells and
normalized to expression of four endogenous controls; less negative values represent higher
MRNA expression. Expression of IFNAR1, IFNAR2 and IL10R2 was found at comparable levels
in all cell lines tested. However, these cell lines differ by the level of expression of IFNLR1- the
highest expression was detected in HepG2 cells, compared to which ~10 fold lower expression
was detected in 293T cells and ~50 fold lower expression was detected in HeLa cell line.
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Supplementary Fig. 5. Outline of expression constructs for the 6 protein isoforms. Epitopes
recognized by the anti-IFNL4 mouse and rabbit monoclonal antibodies and the Halo-tag ab are
indicated. The mouse monoclonal antibody recognizes IFNL4 (p179) and two non-functional
proteins, p170 and p131; while the rabbit monoclonal antibody recognizes IFNL4 (p179) and
two non-functional proteins, p131 and p107. All Halo-tag protein isoforms are recognized with
the Halo-tag antibody in cell lysates of transiently transfected hepatoma HepG2 cells.

a IFNL4 -ab
protein Halo- MAb RAb
Halo-tag Ab tag Ab
Yes Yes Yes

_>lMAb, aa 44-74 RA't&l?_S-‘l 52 m IFNL4

-+ {3+ 1+—a» PO

{1 1 — > p170aa Yes Yes No
[ - — = pl43aa Yes No No
13— H -« I L.
T o e - pl24aa Yes No No
1 — 1 & pl07aa Yes No Yes

- transcripts with AG allele of 55469415590 (frame-shift), encode 4 protein isoforms, p179 (IFNL4) and 3 non-functional forms
- transcripts with TT allele of 55469415590, encode 2 protein isoforms unrelated to IFNL4
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Supplementary Fig. 6. Analysis of IFNL4 expression in HepG2 cells and primary human
hepatocytes.

a. Western blot analysis of recombinant purified proteins (IFN-a, IFNL3 and IFNL4) and
lysates of HepG2 cells transfected with IFNL4-Halo expression construct. Expression is
detected with the mouse monoclonal anti-IFNL4 antibody. IFNL3 and IFNL4 are
recombinant purified proteins generated in the sfs9 baculoviral system.

b. Confocal imaging with an anti-Halo-tag antibody in HepG2 cells transiently transfected
with IFNL4-Halo construct.

c. Confocal imaging with a mouse monoclonal anti-IFNL4 antibody in HepG2 cells
transiently transfected with IFNL4-Halo construct.

d. Confocal imaging in primary human hepatocytes from a liver donor not infected with
HCV, who was heterozygous for ss469415590 AG/TT genotype. The cells were treated
with 50 ug/ml of Polyl:C (the same image as in Fig. 5, AG/TT sample) or in-vitro
infected with JFH1-HCV. The detection is performed with a mouse monoclonal anti-
IFNL4 antibody. Red — IFNL4; green — a-tubulin (cytoplasm), blue — nuclei. Weak
IFNL4 expression was detected even in samples not infected with JFH1-HCV (0 h).
There was massive cell death in cells infected with JFH1-HCV at 24 h, but the
consistency of this observation should be tested in additional samples.
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Supplementary Fig. 7. Analysis of IFNL4 expression in 293T and HepG2 cells transiently
transfected with IFNL4-Halo construct or an empty Halo-tag vector.

a. The cells and the media were collected 72 hours post-transfection, using one well of 6-well
plate per condition. Cells were lysed in 300 ul of RIPA buffer and ~10 ul of each lysate was used
per gel lane; cell media was used un-concentrated or concentrated 10x or 100x. Weak secreted
IFNL4 expression was detected with the rabbit monoclonal anti-IFNL4 antibody in HepG2 cells,
but not in 293T cells. Very weak or no secreted IFNL4 expression was detected with the mouse
monoclonal anti-IFNL4 or a Halo-tag antibodies.

b. Prediction of leader peptides with SignalP4.0 server for secreted proteins IFN-a and IFNL3
and two allelic forms of IFNL4 that carry ss469415590-AG alleles but differ by rs73555604
(Cys17Tyr alleles). The weak leader peptide of IFNL4-Halo construct (with rs73555604, Cys17
variant) indicates that, compared to IFN-o and IFNL3, IFNL4 has lower secretability.
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Supplementary Fig. 8. Functional effects of IFNL4 over-expression in HepG2 cells

a. RNA-seq of HepG2 cells transfected with an empty vector (mock) or the IFNL4
expression construct. RNA-seq reads contributed by the IFNL4 expression construct are
marked as ‘IFNL4’. The results are presented as clusters of RNA-seq reads, with the
number of reads (depth) corresponding to the level of mMRNA expression. Within the 150-
Kb region, only expression of IFNLL1 is induced by IFNL4 over-expression.

b. Top canonical pathways statistically significantly affected by IFNL4 over-expression in
HepG2 cells, according to Ingenuity Pathway Analysis (IPA). The ratio indicates the
number of transcripts affected by IFNL4 over-expression compared to the total number of
transcripts in the corresponding pathways.

c. List of transcripts (from panel b) enriched in the corresponding pathways, Log2 ratio
indicates the magnitude of expression change in IFNL4-transfected compared to mock-
transfected samples.

d. Quantitative reverse-transcriptase PCR (QRT-PCR) expression analysis of transcripts
selected from the list (presented on panel c¢) and tested in HepG2 cells in specified
conditions: untreated cells, mock-transfected cells or cells transfected with IFNL4, p131
and p107 expression constructs and/or treated with 10 ng/ml or purified recombinant
IFN-o and IFNL3 proteins. Expression is presented on log 2 scale as ACt values, which
correspond to Ct values (PCR cycle at detection) of target genes normalized by an
average of Ct values of 4 endogenous controls. Less negative ACt values correspond to
higher mRNA expression of target genes. The fold difference between any two samples
can be roughly calculated as fold=2"(ACt samplel-ACtsample 2) “Foy)a] amounts of DNase-treated
RNA were used for all the assays. Results are presented as mean values of 3 or 4
biological replicates, with standard errors. Expression analysis was done with The
Human Antiviral Response RT? Profiler™ PCR Array (Qiagen).
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Supplementary Fig. 9. Prediction of IFNL4 protein based on genomic sequences of 45
species available in UCSC genome browser (genome.uscs.edu). IFNL4 protein is predicted
only in the genomes of macaque (marmoset and rhesus), orangutan, chimpanzee and human.
Identical amino acids are shaded in black and the positions of human non-synonymous genetic
variants are indicated.
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Supplementary Fig. 10. Outline of MRNA transcripts within IFNL4 region and their
detection by RNA-sequencing and an allele-specific expression assay.

a. Outline of all mRNA transcripts generating full-length protein isoforms. An allele-
specific expression assay for ss469415590 TT/AG is located within the first exon of
IFNL4 and detects all transcripts with TT and AG alleles. Thus, this assay does not
discriminate between the four transcripts with AG allele generating the functional IFNL4
(p179) protein and non-functional forms p170, p131 and p107. RNA-seq results show
fragments per kilobase of exon per million fragments mapped (FPKM) values which
roughly correspond to relative levels of expression of each of the transcripts detected by
RNA-seq analysis of Polyl:C-stimulated primary human hepatocytes from a liver donor
heterozygous for ss469415590 (Fig. 1). Of all the transcripts carrying the AG allele, the
transcript for the non-functional p170 is the most abundant isoform at 2, 4, 8 and 24
hours of Polyl:C treatment. The functional IFNL4 (p179) transcript is the second
common isoform at 4, 8 and 24 hours after Polyl:C treatment.

b. Outline of DNA/cDNA sequence and the primers used for an allele-specific genotyping
and expression assay for ss469415590 TT/AG (corresponds to AA/-C inon a
complementary strand). The full information about this assay is presented in
Supplementary Table 1. The assay targets ss469415590 and avoids other variants in this
amplicon. Since the assay is located within exonic sequence, it can be used both for
genotyping and expression analysis, for which RNA has to be DNAse-treated to
eliminate any possible signal from residual contaminating DNA.
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b forward primer
GCCTGCTGCAGAAGCAGAGATGCGGCCGAGTGTCTGGGCCGCAGTG
rs150891559 rs73555604 $s469415590

GCCGC[G/e]GGGCTGTGGGTCCTGT[G/a]CACGGTGATCGCAGJAAL-C]
rs4803221  reverseprimer
GGCCCCCCGGCGCTGCCTGCTCTC[G/e]CACTACCGCTCGCTGGAGC
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Supplementary Fig. 11. Quantitative reverse-transcriptase PCR (qRT-PCR) analysis of
allele-specific expression of transcripts with ss469415590-TT and AG alleles and expression
of IFNL3 (1L28B), IFNL1 (IL29) and PPIA (endogenous control) in various samples.
Expression is presented on log 2 scale as Ct values (PCR cycle at detection), with higher Ct
values corresponding to lower mRNA expression. The fold difference between any two samples
can be roughly calculated as fold=2"(Ctsamplel-Ctsample 2) “Fqyja] amounts of DNase-treated RNA
were used for all the assays. Graphs show activation of transcripts carrying both ss469415590
alleles (TT and AG). Transcripts carrying the risk ss469415590-AG allele generate the functional
IFNL4/p179 protein, as well as non-functional proteins p170, p131, p107, while transcripts with
the beneficial ss469415590-TT allele generate only non-functional proteins. All the samples
were also genotyped for rs12979860 and ss469415590 alleles TT and AG correspond to
rs12979860 alleles C and T. All primary human hepatocytes (PHH) are from liver donors not
infected with HCV.

a. Expression analysis in PHH treated with 50 ug/ml of Polyl.C for 0, 2, 4 and 24 hours.
PHH are from liver donors with ss469415590 AG/AG (n=3), TT/TT (n=5) and TT/AG
(n=3) genotypes.

b. Expression analysis in PHH in-vitro infected with JFH1-HCV for 0, 6 and 24 hours. PHH
are from liver donors with ss469415590 AG/AG (n=1) and TT/TT (n=3) genotypes.

c. Expression analysis in PHH or HepG2 cells. PHH are from a liver donor with
$s469415590 AG/AG genotype. PHH were untreated or treated with 100 ng/ml of IFN-a
or IFN-A. Only IFN-a treatment induced low IFNL4 expression. HepG2 cells with
ss469415590 TT/AG genotype were treated with 50 ug/ml of Polyl:C for 0, 1, 2, 4, 8 and
24 hours, but no expression of transcripts with either TT or AG alleles of ss469415590
was induced.
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Supplementary Note - Clinical Studies
VirahepC

The Study of Viral Resistance to Antiviral Therapy of Chronic Hepatitis C (Virahep-C)
was designed to compare response to treatment with pegylated IFN-o/ribavirin in African
American patients with chronic hepatitis C to otherwise similar patients of European ancestry™.
In Virahep-C, patients with HCV genotype 1 infection who had not undergone previous
treatment for chronic hepatitis C received treatment with a standard regimen of pegylated IFN-
alfa-2a (180 pg/week) plus ribavirin (1000-1200 mg/day) for up to 48 weeks. Ancestral
designation was self-reported. Study end points included: decrease in HCV RNA levels between
baseline and various treatment time points; week 24 response (absence of detectable HCV RNA
in serum after 24 weeks of therapy); end-of-treatment response (absence of HCV RNA after 48
weeks of therapy); and sustained virologic response (SVR; absence of HCV RNA 24 weeks after
treatment was stopped). The protocol was approved by the institutional review boards of the
participating institutions and all patients gave informed written consent. Reported results from
Virahep-C showed that African-American patients had lower rates of virologic response than
European-American patients and that those differences were not explained by differences in
patient characteristics, baseline HCV RNA levels or the amount of medication taken during the

study’.
HALT-C

The Hepatitis C Antiviral Long-term Treatment against Cirrhosis (HALT-C) Trial was a
study of patients with advanced chronic hepatitis C who had failed previous interferon-based
treatment®>. At enrollment, HALT-C patients had an Ishak fibrosis score >3 by local assessment
of liver biopsy, had a Child-Turcotte-Pugh score <7 and had no evidence of hepatocellular
carcinoma. Final assessment of fibrosis stage was performed by a panel of hepatopathologists.
Patients with other liver diseases, human immunodeficiency virus infection, active illicit drug
use or current alcohol abuse were excluded. Ancestral designation was self-reported. During the
lead-in phase of HALT-C, patients underwent retreatment with pegylated-interferon-alfa-2a (180
ug/week) plus ribavirin (1000-1200 mg/day). Subjects with undetectable HCV RNA at week 20
remained on combination treatment through week 48 and were followed until week 72. Subjects



with undetectable HCV RNA at weeks 48 and 72 were considered to have an SVR.
Investigations of human genetics in the HALT-C Trial were conducted in those participants who
provided (written) consent for genetic testing. The HALT-C Trial was approved by institutional
review boards of the participating institutions.

Urban Health Study (UHS)

As previously described®, UHS recruited IDUs from street settings in six inner-city San
Francisco Bay area neighborhoods from 1986 through 2002, drawing serial cross-sectional
samples every six months®. Individuals 18 years of age or older were eligible for enrollment if
they had injected drugs within the past 30 days or previously enrolled in the UHS study. New
participants were screened for visible signs of recent or chronic injection (i.e., venipuncture sites
or scars). Interviews were conducted using standardized questionnaires and blood samples were
collected from participants who provided written informed consent. The present study included
unduplicated IDUs recruited between 1998 and 2000°. Participants who were positive for HCV
antibody were divided into two groups based on their HCV RNA result: ‘chronic’ (positive for
HCV RNA) or ‘cleared’ (negative for HCV RNA and positive for antibody). All subjects with
cleared infection were included in the study and frequency matched to those with chronic

infection (maximum 4:1) on the basis of self-reported ethnicity and age.

Information on demographic variables and other potential covariates were assessed
through face-to-face personal interviews®’. After being interviewed participants were counseled
by trained staff on reducing infection risks and referred to appropriate medical and social
services. Participants were not asked about treatment for HCV infection during 1998-2000, but
when they were asked during 2001-2002, reports of antiviral treatment were rare®; thus it is very
likely that the HCV seropositive, HCV RNA negative subjects in this study had recovered
spontaneously. For the purpose of genetic investigations, ancestry was ascertained by self report;
subjects who reported themselves to be White and not of Latino/Hispanic ethnicity are
considered to be of ‘European American’ ancestry. Study procedures were approved by an
Institutional Review Board of the National Cancer Institute and the Committee on Human
Subjects Research at the University of California, San Francisco.

ALIVE



The AIDS Link to Intravenous experience (ALIVE) is an ongoing study of injection drug

users enrolled in Baltimore, Maryland, from February 1988 through March 1989° .HCV

infection was established by detection of HCV antibody (anti-HCV) by enzyme immunoassay

(EIA) and recombinant immunoblot assay (RIBA [version 3.0]; Novartis). Individuals with
cleared HCV infection had anti-HCV (as confirmed by RIBA) and undetectable HCV RNA in

serum or plasma without having received any HCV therapy. Individuals with persistent infection

had anti-HCV and HCV RNA in serum or plasma before receiving any HCV therapy. Written

informed consent for genetic testing was obtained from all participants. The study was approved

by the institutional review board at Johns Hopkins University.
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