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Abstract

A dense gene-based SNP map was constructed across a 360-kb region containing the interleukin-1 gene cluster (IL1A, IL1B, and IL1RN),
focusing on IL1RN. In total, 95 polymorphisms were confirmed or identified primarily by direct sequencing. Polymorphisms were precisely
mapped to completed BAC and genomic sequences spanning this region. The polymorphisms were typed in 443 case—control subjects from
Caucasian and African American groups. Consecutive pair-wise marker linkage disequilibrium was not strictly correlated with distance and
ranged from D' = 0.0079 to 1.000 and D’ = 0.0521 to 1.0000 in Caucasians and African Americans, respectively. Single markers and
haplotypesin IL1 cluster genes were evaluated for association with end-stage renal disease (ESRD). Eleven SNPs show some evidence of
association with ESRD, with the strongest associations in two IL1A variants, one SNP, rs1516792-3, inintron 5 (p = 0.0015) and a 4-bp

insertion/deletion within the 3'UTR, rs16347-2 (p = 0.0024), among African Americans with non-T2DM-associated ESRD.

© 2003 Elsevier Science (USA). All rights reserved.
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End-stage renal disease (ESRD) with underlying glomer-
ulosclerosis and fibrosis is a major cause of morbidity and
mortality among individuals with diabetes, hypertension,
and glomerulonephritis [1]. The incidence of ESRD has
increased approximately 50% among all racial groups from
1990 to 2000 [1]. While monogenic forms of renal disease
exist, ESRD in the general population has a heterogeneous
etiology likely resulting from both genetic and environmen-
tal factors. African Americans are at 4.5-fold higher risk
than Caucasians [1] to develop ESRD. Familia clustering
of ESRD with its associated comorbid conditions suggests
that possible genetic factors are key in its development.

* Corresponding author. Fax: +1-336-713-7566.
E-mail address: jbensen@wfubmc.edu (J.T. Bensen).

Multiple lines of evidence support an inflammatory com-
ponent characterized by glomerular basement membrane
thickening and mesangia expansion in the development of
nephropathy [2]. Neutral proteases known as matrix metal-
loproteinases (MMPs) and their inhibitors are essential in
maintaining the normal extracellular matrix (ECM) turnover
of connective tissue surrounding the mesangial cells. Spe-
cifically, changes in the expression of MMP-9 lead to dys-
regulation of norma ECM turnover [3]. Inflammatory me-
diators such as IL-1B, TNF-«, and nitric oxide synthetase
have been shown to affect the expression of MMP-9 in rat
mesangial cells [4].

In humans, polymorphisms in the IL1 gene cluster on
chromosome 2, especially interleukin receptor antagonist
(ILIRN), have been reported to be associated with diabetic
nephropathy [5-8]. The IL1 gene cluster located on chro-
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mosome 2g12—ql4 contains severa pro- and anti-inflam-
matory cytokine genes that are expressed in both physio-
logical and pathological conditions. These cytokines are
regulated at many levels and play a key role in the host’s
response to microbial infection, as well as extracellular
matrix turnover and bone resorption. At the cellular level,
membrane-bound receptors, soluble receptors, decoy recep-
tors, IL-1 receptor antagonists, and natural anti-IL-1 anti-
bodies exist to maintain the balance between pro- and anti-
inflammatory responses within the cell. The association of
IL1 gene cluster polymorphisms with inflammatory diseases
and the link between IL-1 and MMP in renal matrix main-
tenance have made these genes attractive candidates for
evaluation in patients with ESRD. We have utilized an
experimentally verified gene-based SNP map spanning the
360-kb IL1 gene cluster region between IL1A and IL1RN to
systematically assess the role the these genes may play in
ESRD. This effort incorporated SNP discovery, evaluation
of linkage disequilibrium (LD), and association studies with
ESRD.

Results
Polymorphisms within the IL1 gene cluster

A dense SNP map was constructed across the 360-kb
region containing the interleukin-1 gene cluster [IL1A,
IL1B, and IL1RN (receptor antagonist)], focusing on IL1RN.
In total, 95 polymorphisms, 6 of which were non-SNP
variants (Table 1), were confirmed (NCBI dbSNPs) or iden-
tified (primarily by direct sequencing): in IL1A, 13 SNPs
and 1 insertion/deletion (4 bp); in IL1B, 5 SNPs, 1 intra-
genic tetranucleotide repeat; in IL1F10, 6 SNPs; and within
ILIRN, 1 VNTR (86 bp), 3 single-base insertion/deletions,
and 65 SNPs. Approximately 27 segments of 600 bp were
sequenced directly in 443 chromosomes yielding a total of
162,000 bp. Within this 162 kb we identified 82 high-
quality polymorphisms (PolyPhred Rank 1, SNP frequency
approximately 1 per 300 bp) consisting of 79 SNPs and 3
single-nucleotide insertion/deletion variants. Overall, 26
SNPs distributed across the IL1 genes had minor alele
frequencies greater than 0.20 (Appendixes 2A—2E). Transi-
tion substitutions [66/90 (73%)] were amost three times
more common than transversion substitutions [24/90
(27%)]. The vast majority of variants assessed were located
in noncoding regions, with 10/95 (10%) within coding re-
gions. Of those in coding regions, three conferred an amino
acid change (Table 2).

A total of 170 Caucasian and 273 African American
case—control subjects were genotyped for 88 variants with
seven SNPs (Table 1) typed in a subset of the study popu-
lation subjects (total variants typed: 95). Twenty-six of the
polymorphisms in African American groups were not poly-
morphic in either Caucasian sample group (Appendixes

2A—2E), and one (rs315935-2) was polymorphic (<1%) in
Caucasian cases and not in African Americans. Of the 67
polymorphic loci, 64 were usefully polymorphic in both
ethnic groups. Minor allele frequencies varied greatly be-
tween racial groups for any given SNP. For example, the
SNP named exon 5 at 4336 SNP-1, actually located in the
fourth intron of IL1B, has minor allele frequencies of 39 and
16.3% in Caucasian and African American controls, respec-
tively (p = 0.001). All polymorphisms were in Hardy—
Weinberg equilibrium (data not shown).

Linkage disequilibrium

Consecutive marker pair (1-2, 2-3, 3-4, 4-5, etc.) D’
for al markers ranged from 0.0079 to 1.0000 (data not
shown). In general, marker pairs that were not in complete
LD (D’ = 1.00) exhibited D" values between 0.40 and 0.95.
Across this region LD was not strictly correlated with dis-
tance; however some trends were evident. Across several
large intergenic physical distances of approximately 47 and
143 kb (ILLA SNP —889to IL1B exon 5 at 4336 SNP-2 and
IL1B SNP —511 to ILIRN Gaatp33330), LD predictably
decreased, with the larger intergenic distance having the
lowest D’. A closer examination of LD across shorter dis-
tances ranging from 5 bp to 3.2 kb, among markers of
varying heterozygosity, failed to identify a consistent fall in
D’ with distance. If, rather than evaluating consecutive
marker pairs, D’ dtatistics are calculated for cumulative
marker pairs (1-2, 1-3, 1-4, 1-5, 1-6, . . ., 1-n; 2-1, 2-3,
2-4, ..., 2n; etc.) for al markers, D’ again clearly falls at
very predictable landmarks between genes, and this obser-
vation is consistent across all sample groups.

Ethnic variation

Comparing ethnic groups, approximately twice the num-
ber of marker pairs with an arbitrary criterion of D’ < 0.95
are observed among African Americans (N = 34) than
among Caucasians (N = 15), suggesting more limited LD in
the African American sample groups (data not shown). The
majority of marker-to-marker pairs with reduced D’ are in
noncoding regions such as the promoter, 5'UTR, intron,
3'UTR, and flanking genomic sequence. Of those marker
pairs common to both ethnic groups, several displayed large
differences in D’ (data not shown). The contrast of ethnic
patterns of LD by distance using two measures of LD, D and
D’, is shown in Fig. 1A through 1D. LD values are calcu-
lated for al possible pair-wise marker combinations (1-2,
1-3, 1-4, ..., 1-96; 2-1, 2-3, 2-4, . . ., 2-96) and plotted
against the known distance between the marker pair. A
comparison of these measures shows a poor correlation
between D’ and distance across the IL1 gene cluster, while
D clearly decreases with increasing distance. In African
Americans D decays quite rapidly at distances under 50 kb
within the IL1 gene cluster, while LD decays more slowly in
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Table 1
Location (bp) of variants within BAC and IL1 gene cluster
SNP Name Primer set range BAC 1* BAC 22 BAC 3 Absolute position
rs16347-3 X03833 11309. . .11490 11423 548
rs16347-2 11419 552
rs16347-1 11409 562
rs1516792-3 X03833 7208. . .7920 7635 4336
rs1516792-2° 7572 4399
rs1516792-1 7496 4475
rs17561-3 X03833 5949. . .6642 6282 5689
rsl7561-2 6166 5805
rs17561-1 6153 5818
rs20540 X 03833 3996. . .4655 4282 7689
rs1609682-4 X03833 3074. . .3719 3534 8437
rs1609682-3 3423 8548
rs1609682-2 3330 8641
rs1609682-1 3302 8669
SNP-889 X03833 421...690 and 549 793 11422
ACO07953 651. . .921
Exon 5 at 4336 SNP-2 ACO079753 47797. . .48450 48223 58852
Exon 5 at 4336 SNP-1 48300 58929
rs1133558-2 ACO079753 51783. . .52453 52141 62770
rs1133558-1 52220 62849
SNP-511 AC079753 52587. . .52891 52700 63329
Gaatp33330 AC016724 28980. . .29166 29069 205878
IL1F10-1 Ex2 5'UTR ACO016724 121811. . .122072 121961 298770
IL1F10-2 Ex3 Not Code AC016724 123459. . .123712 123598 300407
IL1F10-3 Ex4 cSNP-1 AC016724 123867. . .124161 123965 300774
IL1F10-4 Ex4 cSNP-2 123986 300795
IL1F10-5 Ex5 3'UTR-1 AC016724 124592. . .124862 124634 301443
IL1F10-6 Ex5 3'UTR-2 124681 301490
rs315929-1 ACO016724 160301. . .160916 160412 337221
rs315929-2 160475 337284
rs315929-3 160526 337335
rs315929-4 160586 337395
rs315929-5 160733 337542
rs315929-6 160745 337554
rs315929-7 160748 337557
rs315931-1 AC016724 160895. . .161545 160982 337791
rs315931-2 161022 337831
rs315932 161156 337965
rs315933-1 161178 337987
rs315933-2 161280 338089
rs315921-1 AC016724 162964. . .163622 163169 339978
rs315921-2 163229 340038
rs315921-3 163242 340051
rs315921-4 163416 340225
1731-1934-1 AC016724 166377. . .167045 166606 343415
1731-1934-2 166611 343420
1731-1934-3 166687 343496
1731-1934-4 166743 343552
1731-1934-5 166762 343571
1731-1934-6 166809 343618
1731-1934-7 166931 343740
rs315919-1 AC016724 167064. . .167710 167245 344054
rs315919-2 167247 344056
rs315919-3 167257 344066
rs315919-4 167359 344168
rs315919-5 167392 344201
rs315935-1 AC016724 172248. . .172893 172538 349347
rs315935-2 172651 349460
rs315935-3 172775 349584
Ex2 +8006-1 AC016724 178071. . .178705 178380 355189

Ex2 +8006-2 178435 355244
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Table 1 (continued)

SNP Name Primer set range BAC 1* BAC 22 BAC 3* Absolute position
Ex2 +8006-3 178439 355248
Ex2 +8006-4 178446 355255
Ex2 +8006-5 178467 355276
Ex2 +8006-6 178508 355317
Ex2 +8006-7 178511 355320
Ex2 +8006-8 178549 355358
Ex2 +8006-9 178572 355381
Ex2 +8006-10 178631 355440
Ex2 +8006-11 178858 355465
Int2 VNTR ACO016724 179245. . .179656 179281 356090
rs315955-1 AC016724 180293. . .180912 180603 357412
rs315955-2 180642 357451
rs315955-3 180804 357613
rs315954-1 ACO016724 180744. . 181424 180961 357770
rs315954-2 180984 357793
rs314953-1 181176 357985
rs314953-2 181177 357986
rs314953-3 181198 358007
rs315952-1 AC016724 181431. . .181993 181477 358286
rs315952-2 181546 358355
rs315952-3 181552 358361
rs315951-1 181759 358568
rs315951-2 181783 358592
rs315951-3 181932 358741
rs9005-1 AC016724 182331. ..182984 182585 359394
rs9005-2 182804 359613
rs315950-1 AC016724 182803. . .183464 182948 359757
rs315950-2 182978 359787
rs315950-3 182994 359803
rs315950-4 183015 359824
rs315950-5 183043 359852
rs315950-6 183314 360123
rs315949-1 AC016724 183481. . .184156 183697 360506
rs315949-2 183725 360534
rs315949-3 183736 360545
rs315949-4 183947 360756

2BAC 1, Accession No. X03833.1; BAC 2, Accession No. AC079753.7; BAC 3, Accession No. AC016724.11.

b Not polymorphic in any study group.

Caucasians reaching comparable LD levels at approxi-
mately 350 kb.

To identify patterns of LD across the IL1 gene cluster,
rather than strictly relating D' calculated for all pair-wise
combinations to distance as described above, consecutive
(1-2, 2-3, 3-4, 4-5, ..., 95-96) high-frequency (minor
alele frequency =0.20) marker-to-marker D’ values were
calculated for each ethnic control group (Fig. 2A). Overall,
regions between 0.5 and 11 kb were in LD with D’ values
above 0.80. Threeintergenic D' valleysranging in size from
36 to 237 kb were evident in both ethnic groups. In addition,
a D’ valley was observed between the promoter region and
the coding portion of IL1IRN in African Americans that was
not as pronounced in Caucasians. To characterize LD fur-
ther within this genomic region, reference markers [two
markers were selected, one in IL1A (Fig. 2B) and one in
ILIRN (Fig. 2C)] were selected and D’ values were calcu-
lated between high-frequency markers and the reference

marker as the distance from the reference marker increased.
In general, patterns of LD are quite similar between the two
ethnic groups (Fig. 2C). In Caucasians, the telomeric region
of IL1IRN appears in greater LD with the reference marker
than in African Americans (Fig. 2C). There is no evident
pattern of increase or decrease in D' for a marker pair
comparing cases with controls in either ethnic group (data
not shown).

Sngle-marker association analysis with ESRD

The single-marker association analysis with ESRD re-
vealed significant associations with multiple markers (Fig.
3). SNP rs1516792-3 in intron 5 of IL1A was significantly
associated with ESRD in both African American ESRD
populations. The minor alele for this SNP is seen only in
controls, in which the minor allele frequency is quite small
(1.9%).
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Fig. 1. (A) Pairwise LD (D) plotted by physical distance (kb) in the Caucasian control sample. (B) Pairwise LD (D’) plotted by physical distance (kb) in the
Caucasian control sample. (C) Pairwise LD (D) plotted by physical distance (kb) in the African American control sample. (D) Pairwise LD (D') plotted by
physical distance (kb) in the African American control sample.

Additional regions of significant association identified
only in the African American non-T2DM/ESRD group in-
clude a 3'UTR 4-bp insertion/deletion polymorphism in
IL1A (rs16347-2, p = 0.0024) along with two intron 3 SNPs

Table 2

IL1 gene cluster coding SNPs

(rs1609682-3, p = 0.0250, and rs1609682-1, p = 0.0033),
in IL1F10 a 3'UTR SNP (IL1F10-5 Ex5 3'UTR-1, p =
0.0474), in IL1IRN two promoter SNPs (rs315929-3, p =
0.0345, and rs315929-7, p = 0.0448) and an intron 2 SNP

Gene Location® SNP Codon change Amino acid change
IL1AP Exon 4 rs20540 C276°T 192
IL1A Exon 5 rs17561-3 T340G S114A
IL1B Exon 5 Ex5 at 4336 SNP-2 C315T F105F
IL1F10 Exon 3 IL1F10-2 Ex3 T72C D24D
IL1F10 Exon 4 IL1F10-3 Ex4 cSNP-1 T131C 144T
IL1F10 Exon 4 IL1F10-4 Ex4 cSNP-2 C152A A51D
ILIRN Exon 2 Ex2 +8006-1 T120C A40A
ILIRN Exon 4 rs315952-1 C399T S133S
ILIRN Exon 4 rs315952-2 C468T D156D
ILIRN Exon 4 rs315952-3 CA474T P158P

@ Precise BAC location provided in Table 1.
P|L1A is transcribed in reverse orientation.
¢ Position relative to first nucleotide in initiator methionine codon.
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Fig. 2. (A) LD (D") between consecutive high-frequency (minor allele =0.20) marker pairs across L1 gene cluster in Caucasian and African American control
groups. While physical distance is not drawn to scale, marker location can be identified using the gene boundary map (solid dark line) provided above the
graph. Approximate distances are provided within parentheses and represented by arrows. (B) Pairwise LD (D’) decay of high-frequency markers (minor
alele =0.20) from IL1A reference marker (rs16347-2) in Caucasian and African American control groups. For example, if marker 2 is the reference marker,
D’ values were calculated from marker 27, 2-9, 2-11, 2-13, 2-14, and so on given that markers 7, 9,1 1, 13, and 14 are high-frequency markers. (C) Pairwise
LD (D’) decay of high-frequency markers (minor allele =0.20) from IL1RN reference marker (rs315931-1) in Caucasian and African American control

groups. See (B) description.

(Ex2 +8006-6, p = 0.0344). Of the eight disease-associated
markers identified in African American non-T2DM/ESRD
cases four had minor alele frequencies =17%, while the
other four had minor allele frequencies =8%. Two markers
were significantly associated only in the African American

T2DM/ESRD cases (rs315933-2 and rs315951-2), with
rs315933-2 being the most highly significant (p = 0.0148).

In summary, three SNPs (rs1516792-3, rs315933-2, and
rs315951-2) in the African American T2DM/ESRD group
and eight SNPs (rs16347-2, rs1516792-3, rs1609682-3,
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Fig. 2 (continued)

rs1609682-1, IL1F10-5 Ex5 3'UTR-1, rs315929-3,
rs315929-7, and Ex2 +8006-6) in the non-T2DM/ESRD
group were associated with disease. No markers were asso-
ciated with ESRD in Caucasians.

Haplotype association analysis

The identification of multiple individual SNPsinthe L1
gene cluster associated with ESRD suggests the possibility

7] — Caucasian T2DM
i S AA T2DM
-— AA Non—-T2DM

Log (¥p)

Fig. 3. Single-marker association analysis in three case-control compari-
son groups: Caucasian T2DM, Caucasian T2DM/ESRD vs Caucasian con-
trols; AA T2DM, African American T2DM/ESRD vs African American
controls; AA Non-T2DM, African American non-T2DM/ESRD vs African
American controls. A significant association (p = 0.05) is indicated by
y-axis values [In(1/p)] = 3.0.

that combinations of these SNPs may contribute increased
risk. Initialy two- and three-marker moving-window hap-
lotype analysis was performed in each study group. This
analysis, however, provided little additional information
compared to the single marker analysis described above. To
explore the possibility that a combination of associated
genes may function together to predispose to disease, we
constructed haplotypes of associated sequence variants.

African American T2DM/ESRD

Using the three associated markers (Table 3) observed in
African American T2DM/ESRD, haplotypes were con-
structed in African American controls and T2DM/ESRD
cases, respectively (Table 4). Two different haplotypes were
inferred in cases and four in controls. Significant differences
(p = 0.005) were evident between haplotype frequency
distributions, with haplotype 1 occurring more frequently in
cases than in controls. Two and a half percent (7/276) and
9.5% (25/258) of marker sites within the haplotype data
were unknown in cases and controls, respectively. In this
case PHASE assigns a probability for the most likely
marker allele within the haplotype. The vast maority of
phase probability estimates at these sites were over 95%.
LD analysis between the three associated markers in the
African American controls indicated complete LD between
SNPs rs315933-2 and rs315951-2 (D’ = 1.0000) but not
between rs1516792-3 and rs315933-2 (D’ = 0.5906).

African American non-T2DM/ESRD
Using the seven markers that showed evidence of asso-
ciation with non-T2DM/ESRD (Table 3), 7 and 12 different
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Table 3
Risk haplotypes marker order and gene location

(A) Three-marker haplotype markers—T2DM/ESRD cases

Haplotype position SNP name Gene Allele Location p vaue
1 2
1 rs1516792-3 IL1A A G Intron 5 0.0194
2 rs315933-2 IL1IRN C T Promoter 0.0148
3 rs315951-2 ILIRN C T Exon 4ic 3'UTR 0.0251
(B) Seven-marker haplotype markers—non-T2DM/ESRD cases
Haplotype position SNP name Gene Allele Location p vaue
1 2
1 rs16347-2 IL1A + - 3'UTR 0.0024
2 rs1516792-3 IL1A A G Intron 5 0.0015
3 rs1609682-3 IL1A T C Intron 3 0.0250
4 rs1609682-1 IL1A A C Intron 3 0.0033
5 rs315929-3 ILIRN G A Promoter 0.0345
6 rs315929-7 IL1IRN G A Promoter 0.0448
7 Ex2 +8006-6 ILIRN G T Intron 2 0.0344

hapl otypes were constructed and frequencies determined for
both African American non-T2DM/ESRD and control
groups, respectively (Table 4). Highly significant differ-
ences existed in the 12 seven-marker haplotype frequencies
between cases and controls (p = 0.00005), with haplotypes
1 and 4 occurring more frequently in cases. In addition, the
haplotype pair (1,4) occurred significantly more frequently
in cases (17/96) than in controls (6/86) (using x° statistic, p

Table 4
Reconstructed risk haplotype (HT) frequency

= 0.05). Approximately 17% (117/672) and 24% (146/602)
of marker sites within the haplotype data had unknown
phase in African American cases and controls. Typically,
only a single marker within a haplotype was missing phase.
For these sites PHASE computed the probability that the
estimated phase assignment was correct. Ninety percent of
phase probabilities were greater than 80% at unknown sites.
Linkage disequilibrium (D’) was measured between each

(A) Three markers

HT African American controls African American T2DM/ESRD cases?
3-Marker HT HT number HT frequency (%) 3-Marker HT HT number HT frequency (%)
1 111 153 89 111 179 97
2 121 13 75 121 5 3
3 112 3 15
4 211 3 15

(B) Seven Markers

HT African American Controls African American non-T2DM/ESRD cases”
7-Marker HT HT number HT frequency (%) 7-Marker HT HT number HT frequency (%)
1 1111212 84 49 1111212 107 56
2 2122112 6 4 0 0
3 2122212 12 7 2122212 11 6
4 1111222 14 8 1111222 36 19
5 2112212 24 14 2112212 21 11
6 1111112 12 7 1111112 14 7
7 2112112 4 2 0 0
8 1111211 8 4 1111211 2 1
9 2112222 1 1 0 0
10 1211112 3 2 0 0
11 2122222 4 2 0 0
12 1111122 0 0 1111122 1 <1

ap =< 0.005 (SE = 0.0022).
b < 0.00005 (SE = 0.0000).
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Table 5
Linkage disequilibrium comparisons—African American
seven-marker haplotype

Marker pair Location? Controls D’

rs16347-2—s1516792-3 IL1A 3'UTR to Intron 5 0.9998

rs1516792-3-+s1609682-3  IL1A Intron 5 to Intron 3 0.1372

rs1609682-3—+s1609682-1 IL1A Intron 3 to Intron 3 1.0000

rs1609682-1-s315929-3 IL1A Intron 3 to ILIRN 0.1567
promoter

rs315929-3-rs315929-7 ILIRN promoter to promoter  1.0000
rs315929-7-Ex2 +8006-6 IL1RN promoter to Intron 2 1.0000

#|L1A transcribed in reverse orientation

consecutive marker pair of the seven-marker haplotype (Ta
ble 5). Noteworthy dropsin LD were identified within IL1A
between intron 3 (rs1516792-3) and intron 5 (rs1609682-3),
spanning a distance of 4.2 kb, as well as between a large
329-kb intergenic region between IL1A (rs1609682-1) and
ILIRN (rs315929-3). Haplotypes associated with disease
are evident in both African American groups, haplotype 1 in
African American T2DM/ESRD (oddsratio = 4.3) and both
haplotypes 1 (odds ratio = 1.4) and 4 (odds ratio = 2.9)
among African American non-T2DM/ESRD cases (Table
6). Risk haplotypes 1 and 4 differ only at SNP rs315929-7,
with allele 1 in haplotype 1 and alele 2 in haplotype 4. Both
hapl otypes are associated with non-T2DM/ESRD in African
American cases. SNP rs315929-7 is an IL1RN promoter
polymorphism. While less frequent, the odds ratio associ-
ated with carrying haplotype 4 (at least one copy) is more
than twice that for haplotype 1. Of note, no homozygous
(4,4) individuals were identified in the control group, while
three were present in the African American non-T2DM/
ESRD cases.

Discussion

Previous reports on the association between IL1 gene
polymorphisms and diabetic nephropathy have been incon-
sistent [5-7,9]. To address systematically whether thereisa
link between genes in this region and ESRD we constructed
a dense, gene-based SNP map of the IL1 gene cluster to
evaluate the association with ESRD. To facilitate this anal-
ysis a detailed characterization of LD across this genomic
region is described. The association analysis included the
evaluation of both single markers and haplotypes for asso-
ciation with ESRD.

Ethnic variations in allele frequency were evident be-
tween our Caucasian and African American control groups
and in some cases were quite striking, with a24% difference
in minor alele frequency. As expected, we identified a
greater number of population-specific markers in African
Americans (N = 26) than in Caucasians (N = 1), and of

these many were of lower frequency compared to SNPs
verified in both ethnic groups.

Consistent with many prior studies, LD in this study was
not strictly correlated with distance between markers. LD
was measured as both D and D’ across a relatively short
(360 kb) genomic region (Figs. 1A through 1D). Variability
in LD was observed across both short (ex. 76 bp between
markers with D’ = 0.10) and long segments (ex. 142 kb
between markers with D’ = 0.50) of the IL1 gene cluster
(data not shown). One potential explanation for this may be
our use of both high-frequency (minor alele frequencies
=0.20) and low-frequency markers. Approximately 30% of
markers uniformly distributed across the region had a minor
alele frequency =10%, leading to inflated measures of D’.
Figs. 1A through 1D show the association between LD and
distance, with D reflecting the predicted decrease in LD
with increasing distance. We observed the generaly ac-
cepted observation that younger populations (Caucasians)
had greater LD over the same genomic regions compared to
an older population (African Americans) [10-16]. Specifi-
cally, at 350 kb Caucasians had levels of LD comparable to
those observed in African Americans at 50 kb. Similar to
findings by Pritchard and Przeworski [17], this trend was
not visible when D’ was used, which may be a reflection of
the sensitivity of D’ to low alele frequency present in a
significant proportion of the total data set. When D’ across
the region was eval uated using only high-frequency markers
(>0.20), both consecutive marker pair D’ (Fig. 2A) and D’
between marker and reference SNPs (Figs. 2B and 2C)
displayed comparable LD trends between ethnic groups
across this gene cluster; however, one notable exception
existed (Fig. 2C). Among Caucasians LD is preserved (D’
> 0.70) from IL1F10 exon 4 to the IL1IRN 3’ flanking
region, a distance of 60 kb, while among African Ameri-
cans, following a 37-kb region of LD a dramatic drop occurs
between the IL1IRN promoter (rs315933-1) and intron icl
long (rs315919-5) (an inter-SNP distance of 6 kb). Interest-
ingly, in our evaluation using a reference SNP in IL1A, this
3’ end of ILIRN (SNPs rs315953-1, rs315952-1, and
rs315951-1) that remains in LD in Caucasians also shares
comparable levels of LD with IL1A in Caucasians. This

Table 6
Haplotype odds ratios

Group/haplotype pair No. of No.of  Odds ratio
cases  controls  (95% Cl)

African American T2DM/ESRD

1,1 87 69 4.3 (1.5, 12.2)
Not 1,1 5 17

African American non-T2DM/ESRD
(1,1) and (1,) 76 63 1.4(0.7, 2.8)
No haplotype 1 20 23
(4,4) and (4,) 33 13 29(14,6.1)
No haplotype 4 63 73




J.T. Bensen et al. / Genomics 82 (2003) 194-217 203

finding may reflect inherent variability in measures of D’ at
shorter genomic intervals even in high-frequency markers
[18—20]. As hypothesized by Cox and colleagues [21] and
Pritchard and Przeworski [17], mutation, genetic drift, gene
conversion, and admixture may play a greater role at shorter
distance than recombination in larger genomic segments.

Single-marker disease association analyses within the
IL1 gene cluster suggest that this region contains multiple
susceptibility loci for ESRD in the African American pop-
ulation. This genomic region, however, seems to contribute
little to disease among Caucasian T2DM/ESRD cases. No
Bonferroni multiple comparisons adjustments were made
due to the exploratory nature of this study. In addition, such
a correction for correlated SNPs residing in close physical
space would likely provide an overly conservative estimate
of type | error. For this reason, the results of the single-
marker association should be interpreted with caution. To
explore further the possibility that the SNPs associated with
disease in both the African American case groups may
interact together to predispose to disease, three- and seven-
marker haplotypes were constructed using PHASE and fre-
guencies compared between cases and controls. PHASE
reconstructs haplotypes given population-based genotype
data with a reported up to 50% reduction in error rate over
the EM algorithm. While missing data can significantly
affect reconstruction algorithms, PHA SE has been shown to
perform well in typical data sets such as ours, with approx-
imately 5% missing genotype data. In each case group, the
associated haplotypes spanned nearly 355 kb of genomic
sequence, extending from IL1A to IL1RN. Fewer haplotypes
were reconstructed in both case groups (Tables 4A and 4B),
suggesting less genetic variability within this region. These
haplotypes had significantly different frequency distribu-
tions in cases compared to controls, suggesting arolein the
development of ESRD. Dueto the exploratory nature of this
analysis, however, these results should be interpreted with
caution. Evaluation of individual SNPs and risk haplotypes
is currently being carried out in a greatly expanded popu-
lation of cases and controls to evaluate these issues further.

SNP rs315929-7 alele 2 is the single difference between
“risk” haplotype 1 [OR = 1.4 (0.7, 2.8)] and haplotype 4
[OR = 2.9 (1.4, 6.1)] in African American non-T2DM/
ESRD cases. This minor alele variant within the IL1IRN
promoter (6 kb upstream) may play a significant role in
altering a transcription factor binding site or other regula-
tory element. Significant gene duplication has occurred in
this region, thus this variant may even reside in a yet
undescribed “IL1RN-like” gene. Given the inflammatory
component of ESRD, one might expect this variant to down-
regulate IL1IRN; however, no functional data are currently
available for this SNP. Further studies evaluating the func-
tional relevance of markers within these associated haplo-
types, as well as an assessment of their interaction, will
contribute to our understanding of the molecular mecha-
nisms involved in renal disease.

Materials and methods
Subjects

Association studies were conducted in five distinct sam-
ple groups. End-stage renal disease patient DNA samples
were from our ongoing studies of diabetes-associated and
non-diabetes-associated renal failure. Caucasian samples
consisted of 95 healthy unrelated individuals as controls and
75 unrelated ESRD patients with a diagnosis of Type 2
diabetes. African American samples consisted of 86 healthy
unrelated employees at North Carolina Baptist Hospital
(Winston-Salem, NC, USA) as controls, 92 samples from
ESRD patients with a diagnosis of Type 2 diabetes, and 95
samples from ESRD patients with a diagnosis of non-dia-
betes-associated rena failure (primarily chronic glomerular
disease or unknown etiologies of ESRD). Recruitment and
clinical characteristics of these patients have been previ-
ously described [6].

DNA preparation

Total genomic DNA was purified from peripheral blood
leukocytes using the PureGene DNA isolation kit (Genetra,
Minneapolis, MN, USA). Quantification of DNA was de-
termined using standardized fluorimetric readings on a
Hoefer DyNA Quant 200 fluorimeter (Hoefer Pharmacia
Biotech, Inc., San Francisco, CA, USA).

SNPs identified

Due to a lack of complete and ordered DNA sequence
within this region, 38 polymorphisms (92% SNPs), primar-
ily located within the known interleukin-1 cluster gene,
were identified through one of the following methods (Ap-
pendix 2, see “Names’):

1. published reports,
2. NCBI dbSNP,
3. SSCP exon screening.

Additional polymorphisms were identified through direct
sequencing of DNA flanking one of the 38 original poly-
morphism PCR products (Table 1). Subsequent to PCR
amplification, polymorphisms were genotyped using one of
the following methods:

1. agarose electrophoresis,

2. SSCP (ABI 377 DNA sequence verified),
3. PAGE,

4. direct sequencing (ABI 3700),

5. Sequenom.

In addition, approximately 10% of all samples were
amplified in the reverse direction and genotypes verified by
direct DNA sequencing.
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Agarose gel electrophoresis

DNAs were PCR amplified in 20-ul final volume PCRs
using 60 ng of human genomic DNA (see PCR conditionsin
the next section for SSCP analysis) and the appropriate
annealing temperature indicated in Appendix 2. Amplified
DNA products with 2.5 ul agarose loading buffer (0.25%
xylene cyanol, 0.25% bromophenol blue, and 25% Ficoll
Type 400) were separated in 1X TAE buffer using 2%
high-melting agarose (Continental Laboratory Products)
gels containing 30 ug ethidium bromide for 1 h and 15 min
at 170 V and 105 mA.

SSCP and DNA sequence analysis

Oligonucleotide primers are listed in Appendix 2 along
with amplimer size, annealing temperature, method of iden-
tification/verification/genotyping, and gene location. Prim-
ers were end-labeled with [y->2P]dA TP (4500 Ci/mmol, 2.2
uM; ICN Radiochemicals) in a 37.5-ul reaction (105 pmol
of oligonucleotide primer, 700 mM Tris-HCI (pH 7.6 at
25°C), 100 mM MgCl,, 50 mM DTT, and 7.5 units of T4
polynuclectide kinase; Promega) at 37°C for 30 min, fol-
lowed by heat inactivation at 70°C for 10 min. PCR ampli-
fication for SSCP was performed using 60 ng of genomic
DNA in a 10-ul reaction (50 mM KCI, 100 mM Tris—HCl,
pH 8.8, 1.2 mM M(gCI,, 0.2 mM each dNTP, 4 pmol each
of unlabeled oligonucleotide, 0.9 pmol each of end-labeled
oligonucleotide, 8 nmol of spermidine, and 1.0 unit of Taq
polymerase. The PCR mixture was denatured for 5 min at
94°C and then cycled for 35 cycles [45 s at 94°C, 45 s at
designated annealing temperature (see Appendix 2), and
45 s at 72°C], with afinal extension at 72°C for 7 min. The
PCR products were then diluted 1:8 with loading dye (95%
formamide, 10 mM NaOH, 0.25% bromophenol blue,
0.25% xylene cyanol), denatured at 95°C for 2 min, and
placed immediately on ice. Heat-denatured products (1.6
wul) were then separated by electrophoresis on polyacryl-
amide gels containing 0.5X MDE acrylamide (FMC Bio-
products), 0.6 TBE, and 5% glycerol at room temperature
for 17 h at 11 W. Gels were exposed to X-ray film (Kodak)
for 18-24 h.

DNA samples displaying variant banding patterns in
SSCP were prepared for sequencing using 100 ng of human
genomic DNA in areaction volume of 60 ul containing 10
mM Tris-HCI, pH 8.2; 50 mM KCI; 1.5 mM MgCl,; 0.2
mM each dATP, dCTP, dGTP, dTTP; 24 pmol of forward
and reverse primer; and 1.5 units of Taq polymerase. PCR
cycling conditions were identical to those used in SSCP-
PCR described above. PCR products were separated on a
1% agarose gel containing ethidium bromide (220 wg/L) in
a 1X TAE buffer (40 mM Tris-acetate, 1 mM EDTA, pH
8.0) and visualized on an ultraviolet transilluminator. The
DNA product was gel extracted using the QIAquick gel
extraction kit (Qiagen, Inc., Valencia, CA, USA) following
the manufacturer’s recommendations. Approximately 50—

150 ng of purified DNA from each samples and 3.6 pmol of
the appropriate oligonucleotide primer were submitted to
the Wake Forest University Baptist Medical Center DNA
Sequencing Core Facility for fluorescence sequencing using
an ABI Prism 377 automated sequencer (Applied Biosys-
tems, Foster City, CA, USA).

PAGE
PAGE was performed similar to SSCP methods (see
SSCP section) except for the following:

1. A single primer was end-labeled,

2. 1X TBE running buffer was used,

3. PCR product was diluted 1:1 with loading dye [80%
formamide, 10 mM EDTA, 1 mM EDTA, 0.1% xy-
lene cyanol, and 0.1% bromophenol blug],

4. 6% PAGE was prerun for 30 min at 60 W, and

5. PCR products were heat denatured but NOT placed
on ice prior to loading.

Direct DNA sequencing and allele genotyping

All PCRsfor direct DNA sequencing were performed in
atotal volume of 30 wl using 50 ng of human genomic DNA
(see PCR conditions in the above section for SSCP analy-
sis). DNA sequencing was performed using the ABI BigDye
Terminator sequencing kit (Applied Biosystems, Inc.). Each
10-ul sequencing reaction contained 10-50 ng of purified
PCR product, 1.5 pmol of sequencing primer, 1 ul of Big-
Dye Terminator mix, 1.5 ul of 5X sequencing dilution
buffer (400 mM Tris, pH 9.0, 10 mM MgCl,), and water to
volume. Cycling conditions were 94°C for 1 min and 25
cycles of 94°C for 30 s, 50°C for 30 s, and 60°C for 4 min,
finishing with a single 72°C extension step for 5 min.
Sequencing products were ethanol precipitated, air-dried,
resuspended in 25 pl ddH,0, and analyzed on an ABI 3700
DNA analyzer. DNA sequencing data were aligned and
polymorphisms verified and genotyped using Sequencher
DNA analysis software (Gene Codes Corp., Ann Arbor, Ml,
USA) and Phred/Phrap/PolyPhred software [22—-24]. While
sequence alignment was performed and polymorphic rank-
ing scores were identified using Phred/Phrap/PolyPhred
software, genotypes were read by eye.

MALDI-TOF MassARRAY genotyping

Amplified and purified DNA samples were robotically
dispensed onto a silicon chip (SpectroCHIP, Sequenom, San
Diego, CA, USA) and analyzed using a MassARRAY sys-
tem (Sequenom) generally as described [25], with the fol-
lowing specifications for our evaluation of IL1F10.

PCR primer design. Primers were designed based on our
genomic segquence (ACO016724) of novel gene IL1F10 using
SpectroDESIGNER (Seguenom) to produce products of ap-
proximately 100 bp with 50 bp flanking the identified SNP
(Table 7). Extension primers again using SpectroDE-
SIGNER (Sequenom; see Table 7) were designed for use in
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Table 7
IL1F10 SNP Seguenom MassARRAY amplification and extension primers

SNP NTP mix* Amplification primers (5'-3") Extension primer

Ex2 ddACT F ACGTTGGATGTTCTAACTGCCCTTCTCTCC AGGGAACACATTCCTGCA
dG R ACGTTGGATGGACATGCCAGGACAACTTAC

Ex4-1 ddACT F ACGTTGGATGTCTCTTCCCTCCTAGAGAAG CCAAGCCTCTGTTAGGAAGT
dG R ACGTTGGATGTGGATCCCCAGGAAAATGGG

Ex4-2 ddCGT F ACGTTGGATGTCTCTTCCCTCCTAGAGAAG TTCCTAACAGAGGCTTGG
dA R ACGTTGGATGTGGATCCCCAGGAAAATGGG

Ex5-1 ddACT F ACGTTGGATGCAGGAAACTGCGTTTTAGCC CCTGAGCAGGATGAGCTT
dG R ACGTTGGATGGGGACATTATTCTGCCTACC

Ex5-2 ddACT F ACGTTGGATGCTTGGGATTAGGATGTGGAC AGGCAGAATAATGTCCCCC
dG R ACGTTGGATGAAACCAAGCTCATCCTGCTC

aTerminator mix of three dideoxy NTPs (listed) with the remaining deoxy NTP (listed below).

MALDI-TOF MassARRAY genotyping of five of the six
confirmed IL1F10 SNPs. SNP IL1F10-2 Ex3, a noncoding
SNP, was evaluated by SSCP and direct sequencing in a
subset of case—control subjects due to difficulties in primer
design using the Sequenom software.

Amplification reaction. The PCR amplification (5 ul total
volume) contained 1X HotStar Taq PCR buffer 2.5 mM
MgCl,, 200 uM each dNTP (Promega), 0.1 U Enzyme
HotStar Taq polymerase (Qiagen), 100 nM each forward
and reverse extension primer, and 5 ng of genomic DNA.
The PCR amplification was performed in 384-well plates
using the following conditions: 95°C for 15 min and 45
cycles of 95°C for 20 s, 56°C for 30 s, 72°C for 1 min,
followed by a final extension step of 72°C for 3 min.

Satistical Analysis

Linkage disequilibrium

For each of the SNPs we tested whether the observed
alele frequencies departed from Hardy—Weinberg propor-
tions. We estimated the degree of linkage disequilibrium
between all pairs of SNPs using the classic linkage disequi-
librium coefficient D, where for dleles a and b at the
respective loci we have:

Da = Par — Pafo - (1)

Here, P, isthe probability of the haplotype ab estimated

by the expectation-maximization (EM) algorithm [26], and
P, and py, are the respective maximum likelihood estimates
of allele frequency. The normalized estimate of D, D', is
obtained by dividing f)ab by its maximal value as deter-
mined from allele frequencies [27]. Thus, the statistic D,
estimates the magnitude of linkage disequilibrium and D',
estimates the signed proportion of the maximal value that

D, could obtain conditional on allele frequencies and sam-
ple size.

Case—control analyses

We computed ethnic-specific tests of association for each
SNP and each tandem two- and three-marker haplotype.
Specifically, we made the following three comparisons: (1)
T2DM/ESRD Caucasian cases with Caucasian controls, (2)
T2DM/ESRD African American cases with African Amer-
ican controls, and (3) non-T2DM/ESRD African American
cases with African American controls. For each SNP we
tested for an association using a permutation test based on
the standard multinomia likelihood ratio test statistic and
10,000 permutations. We tested for a haplotypic association
by estimating via the EM agorithm all tandem two- and
three-marker haplotypes and computing the haplotype-
based permutation test of association using the multinomial
likelihood ratio test statistic and 10,000 permutations of the
data [28].

Disease associated markers—haplotype and LD analysis

Genotype data for each disease-associated SNP in both
the African American T2DM/ESRD and the African Amer-
ican non-T2DM/ESRD group were used to reconstruct
three- and seven-marker haplotypes, respectively, using
PHASE [29]. We utilized the PHASE algorithm (version
1.0.1) that estimates population haplotypes based on al
possible haplotype comparisons (PHASE.small). Haplotype
frequencies between cases and controls were compared us-
ing the RXC program (George Carmody, Carleton Univer-
sity, Ottawa, ON, Canada), which carries out Monte Carlo
simulations [30,31] to calculate the statistical significance
of contingency tables. Pair-wise LD measured by D’ was
calculated between associated markers (see Linkage dis-
equilibrium).
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Appendix 1A
IL1 gene cluster variant allele frequencies—Caucasian controls
SNP name Data No. of people Allele frequency
present wideta Allde 1 Allde 2 Allde 3 Allde 4 Allde 5 Allde 6
rs16347-3 0.9896 95.0 1
rs16347-2 0.9896 95.0 0.6684 0.3316
rsl6347-1 0.9896 95.0 1
rs1516792-3 0.9479 91.0 1
rs1516792-2a 0.9479 91.0 1
rs1516792-1 0.9479 91.0 1
rs17561-3 0.9896 95.0 0.7526 0.2474
rs17561-2 0.9896 95.0 0.7526 0.2474
rsl7561-1 0.9896 95.0 0.7053 0.2947
rs20540 0.9896 95.0 1
rs1609682-4 0.9896 95.0 0.5789 0.4211
rs1609682-3 0.9896 95.0 0.6737 0.3263
rs1609682-2 0.9844 94.5 0.7513 0.2487
rs1609682-1 0.9896 95.0 0.6737 0.3263
SNP-889 0.9896 95.0 0.2526 0.7474
Ex5 at 4336 SNP-2 0.9844 94.5 0.8095 0.1905
Ex5 at 4338 SNP-1 0.9896 95.0 0.3895 0.6105
rs1133558-2 0.9896 95.0 1
rs1133558-1 0.9896 95.0 0.3526 0.6474
SNP-511 0.9896 95.0 0.6632 0.3368
Gaatp33330 1 96.0 0.6719 0.2396 0 0.0885
IL1F10-1 Ex2 0.9271 89.0 1
5'UTR
IL1F10-2 Ex3 no 0 0.0
code
IL1F10-3 Ex4 0.9792 94.0 0.5745 0.4255
CSNP-1
IL1F10-4 Ex4 0.9062 87.0 0.6207 0.3793
CSNP-2
IL1F10-5 Ex5 0.8958 86.0 0.7558 0.2442
3'UTR-1
IL1F10-6 Ex5 0.9688 93.0 1
3'UTR-2
rs315929-1 0.9896 95.0 0.4579 0.5421
rs315929-2 0.9896 95.0 1
rs315929-3 0.9688 93.0 0.1774 0.8226
rs315929-4 0.9896 95.0 0.9579 0.0421
rs315929-5 0.9896 95.0 0.7263 0.2737
rs315929-6 0.9844 94.5 0.5291 0.4709
rs315929-7 0.9896 95.0 0.9158 0.0842
rs315931-1 0.9583 92.0 0.7337 0.2663
rs315931-2 0.9583 92.0 0.2609 0.7391
rs315932 0.9583 92.0 0.9511 0.0489
rs315933-1 0.9427 90.5 0.7403 0.2597
rs315933-2 0.9479 91.0 0.8901 0.1099
rs315921-1 0.9375 90.0 0.9611 0.0389
rs315921-2 0.9271 89.0 0.8202 0.1798
rs315921-3 0.9375 90.0 1
rs315921-4 0.875 84.0 0.8452 0.1548
1731-1934-1 0.9896 95.0 0.7368 0.2632
1731-1934-2 0.8229 79.0 0.8608 0.1392
1731-1934-3 0.9792 94.0 0.7340 0.2660
1731-1934-4 0.9583 92.0 0.7446 0.2554
1731-1934-5 0.9792 94.0 0.7340 0.2660
1731-1934-6 0.9583 92.0 0.7337 0.2663
1731-1934-7 0.9635 925 0.7405 0.2595
rs315919-1 0.974 93.5 0.7540 0.2460
rs315919-2 0.974 935 1
rs315919-3 0.974 935 0.7647 0.2353
rs315919-4 0.9792 94.0 0.2447 0.7553

rs315919-5 0.9792 94.0 0.6649 0.3351
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Appendix 1A (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Allele 2 Alldle 3 Allde 4 Alldle 5 Allde 6

r$315035-1 09271 89.0 1

rs315035-2 0.9271 89.0 1

rs315935-3 09271 89.0 1

Ex2 +8006-1 0.9896 95.0 0.7316 0.2684

EX2 +8006-2 0.9896 95.0 0.2684 0.7316

Ex2 +8006-3 0.989 95.0 1

Ex2 +8006-4 0.9896 95.0 0.7316 0.2684

Ex2 +8006-5 0.9792 94.0 0.7500 0.2500

Ex2 +8006-6 0.9792 94.0 0.2340 0.7660

EX2 +8006-7 0.9792 94.0 0.7394 0.2606

Ex2 +8006-8 0.9792 94.0 1

Ex2 +8006-9 0.989 95.0 0.7316 0.2684

Ex2 +8006-10 0.9792 94.0 0.2606 0.7394

Ex2 +8006-11 0.0104 10 1

Int2 VNTR 0.9896 95.0 0.7053 0.2684 0.0211 0.0053

r$315055-1 0.9896 95.0 1

rs315055-2 0.9844 945 0.7302 0.2698

rs315955-3 0.9896 95.0 0.7211 0.2789

r$315054-1 0.974 935 1

(s315054-2 0.9792 94.0 1

rs314953-1 0.9792 94.0 0.7304 0.2606

($314953-2 0.9323 895 1

(s314953-3 0.9896 95.0 1

rs315052-1 0.989 95.0 0.2632 0.7368

r$315052-2 0.9896 95.0 1

rs315052-3 0.9896 95.0 1

rs315051-1 0.989 95.0 0.7316 0.2684

r$315051-2 0.9635 925 0.9784 0.0216

rs315051-3 0.9896 95.0 1

r$9005-1 0.9844 945 0.7090 0.2910

r$9005-2 0.9792 94.0 1

rs315050-1 0.9896 95.0 0.7053 0.2947

rs315950-2 0.9792 94.0 1

r$315050-3 0.0521 50 1

(s315050-4 0.9896 95.0 1

rs315950-5 0.0521 50 1

(s315050-6 0.0625 6.0 0.6667 0.3333

rs315049-1 0.9896 95.0 0.9105 0.0895

rs315049-2 0.989 95.0 1

r$315049-3 0.9896 95.0 1

(s315049-4 0.9896 95.0 0.5684 04316

#Not polymorphic in any study group.

Appendix 1B

IL1 gene cluster variant allele frequencies—Caucasian T2DM/ESRD

SNP name Data No. of people Allele frequency
present wideta Allde 1 Allde 2 Allde 3 Alldle 4 Allde5 Allde 6

rs16347-3

rsl6347-2 1 75.0 0.7067 0.2933

rs16347-1 1 75.0 1

rs1516792-3 0.9333 70.0 1

rs1516792-2a 0.9333 70.0 1

rs1516792-1 0.9333 70.0 1

rs17561-3 0.9867 74.0 0.7365 0.2635

rsl7561-2 0.9867 74.0 0.7432 0.2568

rs17561-1 0.9867 74.0 0.7297 0.2703

rs20540 0.9733 73.0 1

rs1609682-4 0.94 70.5 0.5603 0.4397

rs1609682-3 0.96 72.0 0.7153 0.2847

(continued on next page)
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Appendix 1B (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Alldle 2 Alldle 3 Allele 4 Allde5 Allde 6
rs1609682-2 0.96 72.0 0.7361 0.2639
rs1609682-1 0.96 72.0 0.7083 0.2917
SNP -889 1 75.0 0.2533 0.7467
Ex5 at 4336 SNP-2 0.9733 73.0 0.8082 0.1918
Ex5 at 4336 SNP-1 0.9733 73.0 0.3630 0.6370
rs1133558-2 0.96 72.0 1
rs1133558-1 0.9733 73.0 0.3973 0.6027
SNP -511 0.9867 74.0 0.5946 0.4054
Gaatp33330 0.9867 74.0 0.6486 0.2703 0 0.0811
IL1F10-1 Ex2 0.9333 70.0 1
5'UTR
IL1F10-2 Ex3 No 0 0.0
code
IL1F10-3 Ex4 0.9867 74.0 0.6014 0.3986
CSNP-1
IL1F10-4 Ex4 0.88 66.0 0.6742 0.3258
CcSNP-2
IL1F10-5 Ex5 0.8667 65.0 0.7462 0.2538
3'UTR-1
IL1F10-6 Ex5 0.9333 70.0 1
3'UTR-2
rs315929-1 0.9333 70.0 0.5071 0.4929
rs315929-2 0.9733 73.0 1
rs315929-3 0.9733 73.0 0.1712 0.8288
rs315929-4 0.9733 73.0 0.9315 0.0685
rs315929-5 0.9733 73.0 0.6644 0.3356
rs315929-6 0.9733 73.0 0.5890 0.4110
rs315929-7 0.9667 72.5 0.9034 0.0966
rs315931-1 0.9467 71.0 0.6549 0.3451
rs315931-2 0.9533 715 0.3427 0.6573
rs315932 0.96 72.0 0.9236 0.0764
rs315933-1 0.96 72.0 0.6736 0.3264
rs315933-2 0.96 72.0 0.9097 0.0903
rs315921-1 0.9067 68.0 0.9265 0.0735
rs315921-2 0.8933 67.0 0.8209 0.1791
rs315921-3 0.92 69.0 1
rs315921-4 0.8933 67.0 0.9030 0.0970
1731-1934-1 0.92 69.0 0.6884 0.3116
1731-1934-2 0.04 3.0 1
1731-1934-3 0.9067 68.0 0.6912 0.3088
1731-1934-4 0.88 66.0 0.6818 0.3182
1731-1934-5 0.8933 67.0 0.6866 0.3134
1731-1934-6 0.88 66.0 0.6894 0.3106
1731-1934-7 0.8933 67.0 0.6866 0.3134
rs315919-1 0.9067 68.0 0.6838 0.3162
rs315919-2 0.8933 67.0 0.9925 0.0075
rs315919-3 0.8933 67.0 0.6791 0.3209
rs315919-4 0.92 69.0 0.3188 0.6812
rs315919-5 0.9133 68.5 0.5693 0.4307
rs315935-1 0.96 72.0 0.9931 0.0069
rs315935-2 0.96 72.0 0.9931 0.0069
rs315935-3 0.96 72.0 0.9792 0.0208
Ex2 +8006-1 0.9733 73.0 0.6781 0.3219
Ex2 +8006-2 0.9733 73.0 0.3219 0.6781
Ex2 +8006-3 0.9733 73.0 1
Ex2 +8006-4 0.9733 73.0 0.6781 0.3219
Ex2 +8006-5 0.9733 73.0 0.6781 0.3219
Ex2 +8006-6 0.9733 73.0 0.1986 0.8014
Ex2 +8006-7 0.9667 725 0.6828 0.3172
Ex2 +8006-8 0.1067 8.0 1

Ex2 +8006-9 0.9733 73.0 0.6781 0.3219
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Appendix 1B (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Allele 2 Alldle 3 Allde 4 Alldle 5 Allde 6

Ex2 +8006-10 0.96 720 0.3125 0.6875

Ex2 +8006-11 0.9067 68.0 0.8824 0.1176

Int2 VNTR 0.9867 740 0.6554 03176 0.0270

r$315055-1 0.96 720 1

rs315055-2 0.9467 710 0.7183 0.2817

rs315055-3 0.9467 710 0.7183 0.2817

r$315054-1 0.9733 730 0.9932 0.0068

r315054-2 0.9733 730 1

rs314953-1 0.9733 730 0.7397 0.2603

($314953-2 0.0933 7.0 1

(s314953-3 0.9733 730 1

rs315052-1 0.9467 710 0.2394 0.7606

r$315052-2 0.9733 730 1

rs315052-3 0.9733 730 1

rs315051-1 0.9733 730 0.7397 0.2603

r$315051-2 0.9467 710 0.9859 00141

rs315051-3 0.9733 730 1

r$9005-1 0.9733 730 0.6918 0.3082

r$9005-2 0.9733 730 1

rs315050-1 0.9733 730 0.6849 0.3151

rs315950-2 0.96 720 1

rs315050-3 0.04 30 1

(s315050-4 0.9467 710 1

rs315950-5 0.04 30 1

(s315050-6 0.04 30 0.5000 0.5000

rs315049-1 0.0933 7.0 0.8571 0.1429

rs315049-2 0.0933 7.0 1

1$315049-3 0.0933 7.0 1

(s315049-4 0.9733 730 0.5753 0.4247

#Not polymorphic in any study group.

Appendix 1C
IL1 gene cluster variant alele frequencies—African American controls
SNP name Data No. of people Allele frequency
present widata Alldle 1 Allde 2 Alldle 3 Allele 4 Allde5 Allde 6
rsl6347-3 1
rs16347-2 1 86.0 0.7035 0.2965
rs16347-1 1 86.0 0.8953 0.1047
rs1516792-3 0.9186 79.0 0.9810 0.0190
rs1516792-2a 0.9419 81.0 1
rs1516792-1 0.9593 825 0.9818 0.0182
rsl7561-3 0.9767 84.0 0.8095 0.1905
rs17561-2 0.9826 84.5 0.8639 0.1361
rs17561-1 0.9884 85.0 0.7765 0.2235
rs20540 0.8895 76.5 0.9477 0.0523
rs1609682-4 0.9767 84.0 0.6905 0.3095
rs1609682-3 0.9767 84.0 0.8690 0.1310
rs1609682-2 0.9767 84.0 0.6548 0.3452
rs1609682-1 0.9767 84.0 0.7024 0.2976
SNP —889 0.9884 85.0 0.3529 0.6471
Ex5 at 4336 SNP-2 0.9651 83.0 0.8735 0.1265
Ex5 at 4336 SNP-1 0.9651 83.0 0.1627 0.8373
rs1133558-2 0.9767 84.0 1
rs1133558-1 0.9535 82.0 0.5976 0.4024
SNP —511 0.9884 85.0 0.4412 0.5588
Gaatp33330 0.9651 83.0 0.8795 0.0843 0.006 0.0181 0.012
IL1F10-1 Ex2 0.9302 80.0 0.9937 0.0063
5'UTR

(continued on next page)



210 J.T. Bensen et al. / Genomics 82 (2003) 194-217

Appendix 1C (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Alldle 2 Alldle 3 Allele 4 Allde5 Allde 6
IL1F10-2 Ex3 No 0.1163 10.0 0.9500 0.0500
code
IL1F10-3 Ex4 0.9884 85.0 0.5941 0.4059
CSNP-1
IL1F10-4 Ex4 0.9302 80.0 0.7250 0.2750
CSNP-2
IL1F10-5 Ex5 0.814 70.0 0.8786 0.1214
3'UTR-1
IL1F10-6 Ex5 0.9651 83.0 0.9458 0.0542
3'UTR-2
rs315929-1 0.9419 81.0 0.6543 0.3457
rs315929-2 0.9535 82.0 0.9451 0.0549
rs315929-3 0.9477 815 0.1534 0.8466
rs315929-4 0.936 80.5 0.9130 0.0870
rs315929-5 0.9419 81.0 0.5123 0.4877
rs315929-6 0.9535 82.0 0.7622 0.2378
rs315929-7 0.936 80.5 0.8758 0.1242
rs315931-1 0.936 80.5 0.5155 0.4845
rs315931-2 0.9419 81.0 0.4877 0.5123
rs315932 0.9419 81.0 0.9383 0.0617
rs315933-1 0.936 80.5 0.7578 0.2422
rs315933-2 0.936 80.5 0.9193 0.0807
rs315921-1 0.9419 81.0 0.9321 0.0679
rs315921-2 0.9244 79.5 0.9371 0.0629
rs315921-3 0.936 80.5 0.9255 0.0745
rs315921-4 0.9419 81.0 0.9259 0.0741
1731-1934-1 0.8953 77.0 0.9416 0.0584
1731-1934-2 0.8023 69.0 0.8333 0.1667
1731-1934-3 0.8837 76.0 0.9408 0.0592
1731-1934-4 0.8721 75.0 0.9533 0.0467
1731-1934-5 0.8837 76.0 0.9408 0.0592
1731-1934-6 0.8837 76.0 0.9408 0.0592
1731-1934-7 0.8837 76.0 0.9408 0.0592
rs315919-1 0.907 78.0 0.9231 0.0769
rs315919-2 0.8953 77.0 0.8636 0.1364
rs315919-3 0.8953 77.0 0.9416 0.0584
rs315919-4 0.8953 77.0 0.0584 0.9416
rs315919-5 0.8779 75.5 0.5629 0.4371
rs315935-1 0.907 78.0 0.8654 0.1346
rs315935-2 0.907 78.0 1
rs315935-3 0.9012 775 0.9871 0.0129
Ex2 +8006-1 0.9302 80.0 0.9312 0.0688
Ex2 +8006-2 0.9186 79.0 0.0696 0.9304
Ex2 +8006-3 0.9186 79.0 1
Ex2 +8006-4 0.9186 79.0 0.9304 0.0696
Ex2 +8006-5 0.9186 79.0 0.9304 0.0696
Ex2 +8006-6 0.9186 79.0 0.0506 0.9494
Ex2 +8006-7 0.8953 77.0 0.9286 0.0714
Ex2 +8006-8 0.9128 785 0.9299 0.0701
Ex2 +8006-9 0.9186 79.0 0.9304 0.0696
Ex2 +8006-10 0.9186 79.0 0.0696 0.9304
Ex2 +8006-11 0.1628 14.0 0.7500 0.2500
Int2 VNTR 1 86.0 0.8895 0.0988 0 0.0058 0.0058
rs315955-1 0.9012 775 0.9290 0.0710
rs315955-2 0.8953 77.0 0.9091 0.0909
rs315955-3 0.9012 775 0.8968 0.1032
rs315954-1 0.907 78.0 0.8590 0.1410
rs315954-2 0.907 78.0 0.9808 0.0192
rs314953-1 0.8953 77.0 0.5584 0.4416
rs314953-2 0.8953 77.0 0.9935 0.0065

rs314953-3 0.8953 77.0 1
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Appendix 1C (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Allele 2 Alldle 3 Allde 4 Alldle 5 Allde 6

rs315952-1 0.8779 755 0.4901 0.5099

rs315952-2 0.9419 810 0.9506 0.0494

rs315952-3 0.9419 810 0.9938 0.0062

rs315951-1 0.907 780 05321 0.4679

rs315951-2 0.9244 795 0.9811 0.0189

rs315951-3 0.907 780 0.9487 00513

rs9005-1 0.8953 770 0.8312 0.1688

r9005-2 0.8837 760 0.9803 0.0197

rs315950-1 1 86.0 0.8895 0.1105

rs315950-2 1 86.0 0.8547 0.1453

rs315950-3 0 0.0

rs315950-4 1 86.0 0.8895 0.1105

rs315950-5 0 0.0

rs315950-6 0 0.0

rs315949-1 0.1512 130 1

153159492 0.1512 130 1

rs315949-3 0.1512 130 1

rs315949-4 0.9826 845 0.6450 0.3550

2Not polymorphic in any study group.

Appendix 1D

IL1 gene cluster variant allele frequencies—African American T2DM/ESRD

SNP name Data No. of people Allele frequency

present wideta Alldle 1 Allde 2 Alldle 3 Allde 4 Alldle 5 Allde 6

rs16347-3 1 92.0 0.9946 0.0054

rs16347-2 1 92.0 0.7554 0.2446

rsl6347-1 1 92.0 0.8478 0.1522

rs1516792-3 0.9565 88.0 1

rs1516792-2a 0.962 88.5 1

rs1516792-1 0.9783 90.0 0.9944 0.0056

rs17561-3 0.9783 90.0 0.8278 0.1722

rs17561-2 0.9783 90.0 0.8833 0.1167

rsl7561-1 0.9783 90.0 0.7000 0.0003

rs20540 0.9946 91.5 0.9563 0.0437

rs1609682-4 0.962 88.5 0.6328 0.3672

rs1609682-3 0.9783 90.0 0.9000 0.0001

rs1609682-2 0.9783 90.0 0.6222 0.3778

rs1609682-1 0.9783 90.0 0.7611 0.2389

SNP —889 1 92.0 0.3533 0.6467

Ex5 at 4336 SNP-2 0.9891 91.0 0.8956 0.1044

Ex5 at 4336 SNP-1 0.9891 91.0 0.2033 0.7967

rs1133558-2 1 92.0 0.9946 0.0054

rs1133558-1 1 92.0 0.5707 0.4293

SNP —511 0.9783 90.0 0.4333 0.5667

Gaatp33330 0.9728 89.5 0.8883 0.0559 0 0.0279 0.0056 0.0223

IL1F10-1 Ex2 0.913 84.0 1
5'UTR

IL1F10-2 Ex3 No 0.1957 18.0 0.9167 0.0833
code

IL1F10-3 Ex4 1 92.0 0.5761 0.4239
CSNP-1

IL1F10-4 Ex4 0.9022 83.0 0.7229 0.2771
CSNP-2

IL1F10-5 Ex5 0.8587 79.0 0.8797 0.1203
3'UTR-1

IL1F10-6 Ex5 0.9348 86.0 0.9419 0.0581
3'UTR-2

(continued on next page)
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Appendix 1D (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Allele 2 Alldle 3 Allde 4 Alldle 5 Allde 6
r$315020-1 0.9891 91.0 0.6429 0.3571
rs315029-2 1 920 0.9402 0.0598
rs315929-3 1 920 0.1359 0.8641
($315029-4 1 920 0.8804 0119
(s315929-5 1 920 0.5000 0.5000
rs315929-6 1 920 0.8098 0.1902
r$315020-7 0.9674 89.0 0.8315 0.1685
rs315031-1 1 920 0.4946 0.5054
rs315031-2 1 920 0.5000 0.5000
1315032 1 920 0.9457 0.0543
rs315033-1 1 920 0.7337 0.2663
rs315033-2 1 920 0.9728 0.0272
r$315021-1 0.9022 83.0 0.9578 0.0422
rs315021-2 0.9348 86.0 0.9535 0.0465
rs315921-3 0.9348 86.0 0.9070 0.0930
($315021-4 0913 84.0 0.9048 0.0952
1731-1934-1 0.9565 88.0 0.9432 0.0568
1731-1934-2 0.0109 10 1
1731-1934-3 0.9565 88.0 0.9432 0.0568
1731-1934-4 0.9348 86.0 0.9535 0.0465
1731-1934-5 0.9565 88.0 0.9432 0.0568
1731-1934-6 0.9565 88.0 0.9432 0.0568
1731-1934-7 0913 84.0 0.9464 0.0536
rs315919-1 0.962 885 0.9266 0.0734
($315019-2 0.962 885 0.8192 0.1808
rs315919-3 0.9674 89.0 0.9382 0.0618
rs315919-4 0.9674 89.0 0.0674 0.9326
(s315019-5 0.9674 89.0 0.4831 0.5169
rs315035-1 0.9565 88.0 0.8466 0.1534
rs315035-2 0.9565 88.0 1
r$315035-3 0.9457 87.0 1
EX2 +8006-1 1 920 0.9239 0.0761
Ex2 +8006-2 1 920 0.0761 0.9239
Ex2 +8006-3 1 920 1
Ex2 +8006-4 1 920 0.9239 0.0761
Ex2 +8006-5 1 920 0.9239 0.0761
EX2 +8006-6 1 920 0.0272 0.9728
Ex2 +8006-7 1 920 0.9239 0.0761
Ex2 +8006-8 1 920 0.9620 0.0380
Ex2 +8006-9 1 920 0.9239 0.0761
Ex2 +8006-10 1 920 0.0761 0.9239
Ex2 +8006-11 01304 120 0.7083 0.2917
Int2 VNTR 1 920 0.8696 0.0924 0.0217 0.0163
rs315055-1 1 920 0.9239 0.0761
rs315055-2 1 920 0.9022 0.0978
($315055-3 1 920 0.8804 0119
rs315054-1 0.9891 91.0 0.8352 0.1648
rs315054-2 0.9891 91.0 0.9835 0.0165
(3149531 1 920 0.6141 0.3859
($314953-2 1 920 1
rs314953-3 1 920 0.9837 0.0163
r$315052-1 0 0.0
r315052-2 1 920 0.9239 0.0761
rs315052-3 1 920 0.9891 0.0109
r$315051-1 0.9946 915 0.5464 0.4536
rs315051-2 0.9891 91.0 1
rs315051-3 0.9891 91.0 0.9231 0.0769
r$9005-1 1 920 0.7935 0.2065
rs9005-2 0.9891 91.0 0.9835 0.0165
rs315950-1 0.9674 89.0 0.9101 0.0899

rs315950-2 0.9511 875 0.8286 0.1714
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Appendix 1D (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Alldle 2 Allele 3 Allele 4 Allde 5 Alldle 6

1s315950-3 0.9565 88.0 0.9943 0.0057
s315950-4 0.9511 875 0.8400 0.1600
315950-5 0.9511 875 0.9429 0.0571
s315950-6 0.9457 87.0 0.8563 0.1437
rs315949-1 0.9946 915 0.9781 0.0219
s315949-2 1 920 0.9837 0.0163
1s315949-3 1 920 0.9728 0.0272
3159494 1 920 0.6467 0.3533

2Not polymorphic in any study group.

Appendix 1E
IL1 gene cluster variant alele frequencies—African American Non-T2DM/ESRD
SNP name Data No. of people Allele frequency
present widata Alldle 1 Alldle 2 Allele 3 Allele 4 Allde 5 Allde 6
rsl6347-3 0.9896 95.0 0.9947 0.0053
rs16347-2 0.9896 95.0 0.8316 0.1684
rs16347-1 0.9896 95.0 0.8526 0.1474
rs1516792-3 0.9896 95.0 1
rs1516792-2a 0.9896 95.0 1
rs1516792-1 0.9896 95.0 0.9684 0.0316
rsl7561-3 0.9688 93.0 0.8172 0.1828
rs17561-2 0.9792 94.0 0.8723 0.1277
rs17561-1 0.974 935 0.7059 0.2941
rs20540 0.9323 89.5 0.9441 0.0559
rs1609682-4 0.9688 93.0 0.5968 0.4032
rs1609682-3 0.9792 94.0 0.9415 0.0585
rs1609682-2 0.9792 94.0 0.6117 0.3883
rs1609682-1 0.9792 94.0 0.8298 0.1702
SNP —889 0.9896 95.0 0.3895 0.6105
Ex5 at 4336 SNP-2 0.9792 94.0 0.8617 0.1383
Ex5 at 4336 SNP-1 0.9792 94.0 0.1915 0.8085
rs1133558-2 1 96.0 1
rs1133558-1 0.9896 95.0 0.6105 0.3895
SNP —511 0.9896 95.0 0.4158 0.5842
Gaatp33330 0.9479 91.0 0.8352 0.1099 0.0165 0.0385
IL1F10-1 Ex2 0 0.0
5'UTR
IL1F10-2 Ex3 No 0 0.0
code
IL1F10-3 Ex4 1 96.0 0.5625 0.4375
CSNP-1
IL1F10-4 Ex4 0.8021 77.0 0.7597 0.2403
CcSNP-2
IL1F10-5 Ex5 0.4375 42.0 0.7857 0.2143
3'UTR-1
IL1F10-6 Ex5 0.8854 85.0 0.9235 0.0765
3'UTR-2
rs315929-1 1 96.0 0.6302 0.3698
rs315929-2 1 96.0 0.9323 0.0677
rs315929-3 0.9792 94.0 0.0798 0.9202
rs315929-4 0.9896 95.0 0.8737 0.1263
rs315929-5 0.9479 91.0 0.4725 0.5275
rs315929-6 0.9479 91.0 0.8242 0.1758
rs315929-7 0.9375 90.0 0.7944 0.2056
rs315931-1 0.9896 95.0 0.4632 0.5368
rs315931-2 0.9688 93.0 0.5430 0.4570
rs315932 0.9896 95.0 0.9474 0.0526

(continued on next page)
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Appendix 1E (continued)

SNP name Data No. of people Allele frequency
present widata Alldle 1 Allele 2 Alldle 3 Allde 4 Alldle 5 Allde 6
r$315033-1 0.9896 95.0 0.6947 0.3053
rs315033-2 0.9896 95.0 0.9526 0.0474
rs315021-1 0.9583 920 0.9457 0.0543
r$315021-2 0.9427 905 0.9613 0.0387
rs315021-3 0.9427 905 0.9448 0.0552
rs315921-4 0.9323 895 0.8603 01397
1731-1934-1 0.9375 9.0 0.9444 0.0556
1731-1934-2 0 0.0
1731-1934-3 0.9375 9.0 0.0444 0.0556
1731-1934-4 0.8854 85.0 0.9647 0.0353
1731-1934-5 09115 875 0.9486 0.0514
1731-1934-6 0.8646 83.0 0.9458 0.0542
1731-1934-7 0.8854 85.0 0.9529 0.0471
rs315019-1 0.9896 95.0 0.9368 0.0632
rs315919-2 0.989 95.0 0.8053 01947
rs315019-3 0.9896 95.0 0.9526 0.0474
(s315919-4 0.9896 95.0 0.0579 0.9421
rs315919-5 0.989 95.0 0.4789 05211
r$315035-1 0.9844 945 0.8571 01429
rs315035-2 0.9896 95.0 1
rs315935-3 0.9844 945 0.9947 0.0053
Ex2 +8006-1 0.9792 94.0 0.9255 0.0745
EX2 +8006-2 0.9792 94.0 0.0745 0.9255
Ex2 +8006-3 0.9792 94.0 0.9947 0.0053
Ex2 +8006-4 0.9792 94.0 0.9255 0.0745
Ex2 +8006-5 0.9792 94.0 0.9255 00745
Ex2 +8006-6 0.9792 94.0 0.0106 0.9894
EX2 +8006-7 0.9792 94.0 0.9255 0.0745
Ex2 +8006-8 0.9792 94.0 0.9415 0.0585
Ex2 +8006-9 0.9792 94.0 0.9255 0.0745
Ex2 +8006-10 0.9792 94.0 0.0745 0.9255
Ex2 +8006-11 01875 180 0.7778 0.2222
Int2 VNTR 0.989 95.0 0.8842 01 0.0105 0.0053
r$315055-1 0.9896 95.0 0.8895 01105
rs315055-2 1 96.0 0.9062 0.0938
rs315055-3 0.9792 94.0 0.8989 01011
rs315054-1 0.9792 94.0 0.8351 0.1649
rs315054-2 0.9896 95.0 0.9842 0.0158
rs314953-1 0.9792 94.0 06117 0.3883
($314953-2 0.0104 10 1
(s314953-3 0.9792 94.0 0.9947 0.0053
rs315052-1 0.9792 94.0 0.4628 05372
r$315052-2 0.9896 95.0 0.9368 0.0632
rs315052-3 0.9896 95.0 0.9789 0.0211
rs315051-1 0.989 95.0 0.5579 0.4421
r$315051-2 0.9896 95.0 0.9895 0.0105
rs315051-3 0.9896 95.0 0.9368 0.0632
r$9005-1 1 96.0 0.7917 0.2083
r$9005-2 0.9792 94.0 0.9840 0.0160
rs315950-1 0.9948 955 0.9215 0.0785
rs315950-2 0.989 95.0 0.8316 0.1684
r$315050-3 0.9896 95.0 1
rs315050-4 0.9792 94.0 0.8457 0.1543
rs315950-5 0 00
(s315050-6 0 0.0
rs315049-1 0.25 24.0 1
rs315049-2 0.25 24.0 1
r$315049-3 0.25 24.0 0.9792 0.0208
(s315049-4 0.9688 93.0 0.6667 0.3333

#Not polymorphic in any study group.
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Gene/primer Name? Primers Variant/method Temp Size (bp) Location
set (°C)
ILIA
1 —889 F ggcttasactccaactggga SNP/SSCP 56 270 Promoter
R ccaaggtgtgtcttctgtag
2 rs1609682 F tgtgacccacaactatcatgg SNP/DS 56 646 Intron 3
R ctgaagacatactaggcagtac
3 rs20540 F agaatggagatcctectcacta SNP/DS 54 660 Exon 4
R gtaacatgaccaaggaggcata
4 rs17561 F actggtagtcttccttgtcagt SNP/DS 60 694 Exon 5
R ctctcttgtggaacttccagat
5 rs1516792 F tcaatcaggttgctacgttggt SNP/DS 56 713 Intron 5
R tettcatcttgggeagtcacat
6 rs16347 F cttgggagacctgtaatcat Deletion/SSCP 58 182 3'UTR
R gtgatctcatggttgtcaaa
ILIB
7 —-511 F tggcattgatctggttcatc SNP/SSCP 53 304 Promoter
R gtttaggaatcttcccactt
8 rs1133558 F ctgcacaacgattgtcaggaaa SNP/DS 58 671 Exon 1 5'UTR
R gagaagtcctttgggtctagag
9 Ex5 + F agcagtaatagacctgaagctg SNP/DS 58 654 Exon 5
4336 (old
+3953)
R tgacattgcactatgcccaaga
Intergenic ILIB-ILIRN
10 Gaatp33330 F gaggcgtgagaatctcaaga SSTR/PAGE 56 175-199 Intergenic
R gtatcctcaagtggatctgg
ILIF10°
11 SNP 68 F caggccaattatagacgaatgg SNP/SSCP/S* 58 262 Ex2 5’UTR
R actcagcattcctttectctt
12 SNP 147 F caaatgctcaaggtggtgattc SNP/SSCP 58 254 Ex3 no change
R ggaaagggaagaagagasggy
13 SNP 206 F ttcettectgectgagecttt SNP/SSCP/S* 58 295 Ex41toT
R agataggcacaaagatgccaga
14 SNP 227 F Same as SNP 206 SNP/SSCP/S® 58 295 Ex4 D to A
R Same as SNP 206
15 SNP 574 F tagggagacaggaaactgcgt SNP/SSCP/S® 58 272 Ex5 3'UTR
R cttccattctctctctgactct
16 SNP621 F Same as SNP 574 SNP/SSCP/S* 58 272 Ex5 3'UTR
R Same as SNP 574
ILIRN
17 rs315929 F ccatagtctcaagaggtcaca SNP/DS 58 620 Promoter
R gaagcattcagaccatgggatt
184 rs315931 F aatcccatggtctgaatgettc SNP/DS 58 650 Promoter
rs315932 Promoter
rs315933 Promoter
R tcatagtcttcacacctccaga
19 rs315921 F ctgcctctatctgtttgettgt SNP/DS 58 662 Promoter
R taagacctcagctcagactcty
20 SNP 1731 F gaatgtgtgcacacatgcatga SNP/DS 58 669 Promoter
SNP 1812 Ex lic 5’UTR®
SNP 1868 Exon lic
5'UTR
SNP 1887 Exon lic
5'UTR
SNP 1934 Intron lic long
R ttctgtcacagcagttacacct
21 rs315919 F tgtgagggtcattttccactgt SNP/DS 58 647 Intron lic long
R agcaattctcctgecttagceta
22 rs315935 F ctectetgaatgatctcaagtc SNP/DS 58 646 Intron 11ic
long
R tgtatctagtggcttccatgtg
23 Ex2 +8006 F tctcagatgggaagcaagtaag SNP/DS 57 635 Exon 2ic long
long

(continued on next page)
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Gene/primer Name® Primers Variant/method Temp Size (bp) Location
set (°C)

R aatggtcaaccttgccttctgg

24 Int2 VNTR F ctcagcaacactcctat VNTR/EF 50 240 to 595 Intron 2ic long
R tcetggtetgcaggtaa

25 rs315955 F tgtgagaggagactgcataaga SNP/DS 58 620 Intron 3ic long
R ccaggtttcttaggacagcaaa

26° rs315954 F cagagctcaaaccctgacagaa SNP/DS 60 681 Intron 3ic long

rs315953 Intron 3ic long

R ggtcagtgatgttaactgectg

27 rs315952 F agaacagaaagcaggacaagcg  SNP/DS 58 563 Exon 4ic long

rs315951 Exon 4ic
3'UTR

R atcaagtggcctgatggatcca

28 rs9005 F taatctggactectctgtccag SNP/DS 58 654 3’ genomic
R ttccagtagaggctgttgtgga

29 rs315950 F ggtatagagtgctgaggaaact SNP/DS 58 662 3’ genomic
R ctcataatttcccagatgcetee

30 rs315949 F ttgaatttgtccecataggtgg SNP/DS 58 676 3’ genomic
R aagctttgatgagttttctgect

Note. DS, direct sequencing; EF, agarose electrophoresis; L, literature— polymorphism identified through previous publications; PAGE, polyacrylamide

gel electrophoresis.

aWhen available NCBI dbSNP reference SNP (rs) names were used; however, primer sets do not correspond to those provided in the NCBI SNP database.

P Novel gene IL1IF10 SNPs were identified by SSCP exon screening and then genotyped using Sequenom.

©1L1 receptor antagonist has 3 splice variants; ic, intracellular variant.

9 Due to larger amplimers used in direct sequencing, multiple SNPs were amplified with a single primer set.
€ Sequenome amplification primers are different from the SSCP primers listed here (see Table 1). S, Sequenom MassARRAY method.
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