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We tested the feasibility of linking Active Bacterial Core 
surveillance, a prospective, population-based surveillance 
system for invasive bacterial disease, to a newborn dried 
blood spot (nDBS) repository. Using nDBS specimens, we 
resequenced CD46, putative host gene receptor for Neis-
seria meningitidis, and identifi ed variants associated with 
susceptibility to this disease.

Host genetic factors may help predict susceptibility to 
infectious diseases and could target high-risk popula-

tions for public health interventions such as vaccination. 
However, even with cost-effective genotyping technolo-
gies (1), small cohorts and limited associated epidemiolog-
ic data may lead to underpowered studies. Existing large 
population-based surveillance systems, if integrated with 
appropriate genetic material, could contribute crucial hy-
potheses and generate data to identify host factors underly-
ing infectious diseases.

Active Bacterial Core surveillance (ABCs) is a network 
of state health departments, academic institutions, and lo-
cal collaborators funded by the Centers for Disease Control 
and Prevention (CDC). This network conducts population-
based surveillance for invasive bacterial pathogens, includ-
ing encapsulated bacteria Haemophilus infl uenzae, Neis-
seria meningitides, and Streptococcus pneumoniae (2); 
the Minnesota Department of Health has been involved in 
ABCs since 1995. Use of ABCs data to identify potential 
genetic risk factors could identify high-risk groups for vac-
cination with conjugated polysaccharide vaccines targeted 

against encapsulated bacterial pathogens. In particular, N. 
meningitidis, the causative agent for meningococcal dis-
ease, has a baseline carriage rate of 5%–10% (3), a US in-
cidence of 1 case/100,000 persons (2,4), and a 10%–15% 
case-fatality rate (2). Given the epidemiology of N. menin-
gitidis and recent data suggesting a high sibling risk ratio 
(5), it is plausible that host factors (6) modify susceptibility 
or severity to meningococcal disease.

The Study
Although ABCs provides a unique epidemiologic con-

text for assessing host genetic risk factors for N. meningiti-
dis, host DNA is not collected. However, genetic material 
is collected prospectively from all infants through state-
based newborn dried blood spot (nDBS) programs (7). We 
cross-referenced ABCs data to the state’s nDBS repository 
to identify nDBSs from Minnesota ABCs case-patients and 
controls.

ABCs data were evaluated to identify cases of invasive 
encapsulated bacterial infection (H. infl uenzae, N. menin-
gitides, or S. pneumoniae) in persons born January 1, 1997, 
through December 31, 2000. Parents or guardians of case-
patients were contacted by mail for written consent (and 
where needed, childhood consent). ABCs data from case-
patients with parental consent and from case-patients who 
did not respond after 2 successive mailings were included 
in the study. Two controls, selected from among children 
with nDBSs, were matched per case by date of birth, race, 
and hospital of birth. ABCs data and case and control nDB-
Ss were stripped of linkage to personal identifi ers.

Human subject review and approval was obtained 
through CDC and the Minnesota Department of Health 
before study initiation. Once ABCs data and nDBSs were 
deidentifi ed, the CDC institutional review board closed the 
project, which enabled genomic studies with unidentifi able 
nDBS specimens. The University of Washington human 
subjects division subsequently granted a certifi cate of ex-
emption.

We identifi ed 486 cases of invasive disease: 22 with N. 
meningitidis, 19 with H. infl uenzae, and 445 with S. pneu-
moniae. One case-patient refused consent and was dropped 
from the study; 88 case-patients (18.1%) gave written con-
sent, and 397 (81.7%) did not respond after 2 mailings. The 
nDBSs were identifi ed for 406 (84%) case-patients. Among 
controls, 812 (100%) were matched to case-patients by date 
of birth and race, and 674 (83%) were matched by date of 
birth, race, and hospital of birth. A total of 22 N. menigiti-
dis case-patients and 44 controls with nDBSs defi ned the 
case–control (CC) study. Case-patient characteristics are 
shown in Table 1. No deaths were documented among the 
ABCs case-patients.

Genomic DNA was amplifi ed from 3-mm punches of 
1/2″ nDBSs by using multiple displacement techniques (8) 
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(Molecular Staging, Inc., New Haven, CT, USA). We rese-
quenced the CD46 gene (9), a putative host gene receptor 
for N. meningitidis (10,11), in 143 samples from 66 CC 
study samples and 77 Coriell Cell Repository (CCR; Cam-
den, NJ, USA) samples (online Technical Appendix, avail-
able from www.cdc.gov/EID/content/14/7/1138-Techapp.
pdf) (GenBank accession no. AY916779). Standard dye 
primer and termination sequencing with sequence assembly 
and polymorphism discovery was performed through the 
Program for Genomic Applications (National Heart, Lung, 
and Blood Institute, Bethesda, MD, USA) (Seattle SNPs 
[single nucleotide polymorphisms]) (12). Of 269 diallelic 
sites (SNPs), 173 (64%) were in the CC study samples and 
59 (34%) were unique to the CC study samples (Table 2, 
online Technical Appendix). Hardy-Weinberg equilibrium 
(HWE) was used to evaluate genotyping errors; most SNPs 
in CCR (97.6%) and CC study samples (96.5%) samples 
met HWE (p>0.05).

The overall genotyping call rate for nDBS CC study 
samples was 89.5% compared with 96.7% for cell line–de-
rived CCR DNAs (p<0.0001, by χ2 test). Among CC study 
samples, 62% had highly useable DNA quality as assigned 
by MSI after amplifi cation. The DNA quality rating pre-

dicted genotyping call rate (generalized linear model R2 = 
0.52, p<0.0001) with highly useable samples having a call 
rate of 93.9%.

Among 173 SNPs in the CC study samples, 116 (67%) 
were in case-patients, 146 (84.3%) in controls, and 89 
(51.15%) in both groups (Table 2). We grouped SNPs (mi-
nor allele frequency >5%) from the European-American 
CCR samples into bins on the basis of linkage disequi-
librium (r2>0.80) by using the LDSelect algorithm (13). 
Among 17 CD46 tagSNPs tested (each representing 1 bin), 
site 6420 (rs41317049) was signifi cantly associated with 
meningococcal disease (by Fisher exact test) assuming a 
general genotype model (separately comparing homozy-
gous major, heterozygous, and homozygous minor alleles; 
p = 0.0176) and a dominant genetic model (homozygous 
major allele vs. all others; p = 0.0440) (online Technical 
Appendix). Logistic regression showed that, adjusting for 
age and sex, SNP 6420 had borderline signifi cance (p = 
0.051), with increased odds of disease (odds ratio 4.38) 
for GT/GG versus TT genotypes (95% confi dence inter-
val 0.99–19.30). Given a sample size of 16 case-patients 
and 32 controls, a general genotype model is powered (α 
= 0.05, β = 0.80) to detect an odds ratio from 3.6 through 
6.6, depending on the minor allele frequency of the risk-
conferring SNP.

Conclusions
We integrated an active, population-based, prospective 

disease surveillance system post hoc with a population-
based, prospective nDBS repository to combine disease 
surveillance information with genetic specimens. Although 
nDBSs have been used to establish prevalence (14), nDBSs 
have not been linked post hoc to an extensive clinical/epi-
demiologic database for genetic hypothesis generation.

To test use of these nDBS specimens for hypothesis 
generation, we resequenced a potential meningococcal 
risk factor, the putative meningogoccal receptor CD46, for 
genetic variation discovery. Highly useable samples had 
genotyping call rates similar to those of cell-line extracted 
CCR DNA (94% vs. 97%). Furthermore, on the basis of 
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Table 1. Characteristics of 22 case-patients infected with 
Neisseria meningitidis
Characteristic Value
Female, no. (%) 11 (50.0) 
Race-ethnicity, no. (%) 
 White 16 (72.7) 
 Black 3 (13.6) 
 Asian 2 (9.1) 
 Other 1 (4.6) 
Mean age, d (range) 144 (9 d–3.4 y) 
Bacteremia with focus, no. (%) 12 (54.6) 
Meningitis, no. (%) 10 (45.5) 
Serogroup, no. (%) 
 B 10 (45.5) 
 C 5 (22.7) 
 Y 5 (22.7) 
 W135 1 (4.5) 
 Not groupable 1 (4.5) 

Table 2. Number of diallelic sites (SNPs) identified for CD46, by population* 
Population Sample size No. SNPs† (population-specific SNPs)‡ No. common SNPs§ 
European American 23 93 (32) 58
African 24 130 (74)¶ 68
Asian 24 88 (30) 46
Hispanic 6 56 (3) 56
Study samples 66 173 (59) 66
Case-patients 22 116 (27) 70
Controls 44 146 (57) 
*SNPs, single nucleotide polymorphisms. 
†Includes SNPs and diallelic insertion/deletion polymorphisms (indels). 
‡No. SNPs identified in only that racial/ethnic population. 
§Common SNPs defined as having a minor allele frequency >5%. 
¶Two SNPs (sites 18924 and 28122) were specific to the African cohort but in regions not resequenced sufficiently in other populations. Additional 
genotyping is needed to conclusively identify these as African specific. 



HWE and similar allele frequencies between the CC study 
samples and CCR samples, we did not detect heterozygote 
bias. Ongoing studies are evaluating use of other technolo-
gies to genotype these samples.

We identifi ed an association between an SNP (6420; 
rs41317049) in the candidate gene CD46 and case status 
for N. meningitidis. The intronic location of SNP 6420 and 
existence of CD46 splicing isoforms (15) suggest a pos-
sible role of altered splicing. However, the genetic associa-
tion itself and any hypothesized mechanism require future 
replication studies to rule out alternative explanations of 
chance, population stratifi cation, causality/susceptibility, 
or linkage disequilibrium.

Our results are novel, but this pilot study was powered 
for large genetic effects. Furthermore, the cohort was pri-
marily of European descent, and results were not adjusted 
for multiple comparisons. Given the surveillance target 
period and duration that Minnesota retained nDBS speci-
mens, our study cohort was children <5 years of age, the 
age range targeted for conjugate polysaccharide vaccines. 
With the growing importance of using nDBSs for genetic 
studies (7), future studies should assess whether this ap-
proach is generalizable. Use of existing large, surveillance 
databases linked to nDBS repositories will facilitate rep-
lication of the genetic association specifi cally, and more 
generally, evaluation of host genomics of susceptibility to 
infectious diseases.
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Table 1. Coriell cell repository DNA samples resequenced for single nucleotide polymorphisms in CD46 
European-Americans (n = 23) Yorubans (n = 24) Asians (n = 24) Hispanics (n = 6) 
NA11995 NA18502 NA18526 NA17438 
NA12892 NA19153 NA18562 NA17439 
NA11882 NA19223 NA18545 NA17440 
NA11994 NA19201 NA18609 NA17441 
NA12815 NA18504 NA18566 NA17442 
NA12891 NA18870 NA18621 NA17443 
NA06985 NA19137 NA 18577 – 
NA11840 NA19238 NA18635 – 
NA11881 NA19144 NA18524 – 
NA11993 NA19203 NA18537 – 
NA12751 NA19200 NA18572 – 
NA12814 NA18855 NA18552 – 
NA06993 NA18505 NA18942 – 
NA07056 NA18501 NA18945 – 
NA11832 NA18861 NA18964 – 
NA11839 NA19193 NA18961 – 
NA11992 NA19143 NA18967 – 
NA12057 NA18517 NA18981 – 
NA12156 NA18856 NA18994 – 
NA12239 NA19239 NA18998 – 
NA12750 NA18871 NA18940 – 
NA12813 NA19209 NA18949 – 
NA07055 NA19152 NA18953 – 
– NA19210 NA18972 – 
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Table 2. Location, rs number, and sequence context of SNPs in CD46*  

SNP (alleles) 
Location 

within gene rs no. 50 bases 5′ flanking the SNP 50 bases 3′ flanking the SNP 
372 (A/T) 5′ flanking rs41266389 GAAAACTGAAAAGCATAAGGAAAGTGAAATATCTGTAATCTT

ATCAACCA 
TGTTAATTTTGCTGTATTCCTAGTTTCTTTTTATACATATCAA
TATGGTA 

463 (G/A) 5′ flanking rs1970530 CAATATGGTACTTTTGTTTTAATAAAAGGACTGCCAAAAGGC
ACATGCCA 

TTTGGACTCTGCTTTTTCCACTTACAATGATATCATAGTTTCT
CATATTT 

544 (C/A) 5′ flanking rs41266391 TATCATAGTTTCTCATATTTGGTATTCTTTTGCAATATTTGCT
GCATAGA 

TTCCATCACACAAAGGTAACTGCCAGAAATTCTTTATTACTT
TTGCTAGA 

668 (G/C) 5′ flanking rs11118514 AAAATTAATCACATCAGAGTTTTGATCACATCAGAGCTTTGA
TCACAGCT 

TGATGATTTCTCTGGGAACTGAGAGCCTAACACAAGTCATG
TCCACTTTA 

1303 (G/A) 5′ flanking rs2796267 aacctttgagattgtgaaaacaagacggccccgagacgatccagtagcag cattcaagcaagaaaaactcaaatattgttcccaataatgcctgactaat 
1362 (G/C) 5′ flanking rs41266393 caagaaaaactcaaatattgttcccaataatgcctgactaatgccaaata caagtaagggcccaggcagtcctgacagcctgcagtgccccaggataaaa 
1589 (G/A) 5′ flanking rs2796268 ctctccaccctgcctgggtcacaaatatgacggcgagccagtcctttccc caggacgcctcaggcttccgggatggtaggccaagggcttagcaagaaaa 
1685 (T/C) 5′ flanking rs41266395 gaaaaaaggcggcctcggggaacctgttctgttaggttccgccagggcct cccctgacctctcgaaggccaagggctgcccatgaacgccgaggctccgc 
1758 (G/C) 5′ flanking rs41266397 gggctgcccatgaacgccgaggctccgccccgcggcccgccgattggccc agccgccctggtgactcgacgcacttccgccccgggcgcggctcgggcca 
2637 (G/A) Intron rs41266399 CTGTGCGTAAGTGGCCTGTGTGCAGAGTTCACTGTGGGCA

AGACAGCTCA 
CTGTTTGCTTTGAATGGAGTGAGCGCGGACTCTGGGGCTA
GGGAGGGCAT 

2672 (C/G) Intron rs41268335 GGGCAAGACAGCTCAACTGTTTGCTTTGAATGGAGTGAGCG
CGGACTCTG 

GGCTAGGGAGGGCATGTTGAGTGAGAGCAGGCTCTCGGTG
CCTGGGGTTA 

2959 (G/A) Intron rs17048430 TTCCTTCTTTTCATTACTTTGAGTCATATTTGAGAGATGTGAA
ACAACCT 

AAAAACAATGGTAGCCAAACCTAGTGAGAAATTAGTATCCTA
ACAAAGGA 

3014 (G/A) Intron rs41316813 ACAATGGTAGCCAAACCTAGTGAGAAATTAGTATCCTAACAA
AGGAAGGC 

gataatgttaatcttgttttcccctgcagctcaTaagctaaagcttaagg 

3048 (C/T) Intron rs41316815 CCTAACAAAGGAAGGCAgataatgttaatcttgttttcccctgcagctca aagctaaagcttaaggcctatcccactaaatttattttgtatttcattga 
3550 (C/T) Intron rs35029161 atattttggcatatttgtttctgccttcatgtgcgcgtcatgtgtatcta gtccaaattatatttaggatccaataacatgtatagtttctacgttgcat 
3628(C/G) Intron rs41316817 catgtatagtttctacgttgcatttttttccttaggagcattcattcaac aatatgggtcttgtatgtctggtgctattacactggtaggcaataacaaa 
3687 (G/A) Intron rs41316819 tcttgtatgtctggtgctattacactggtaggcaataacaaaccattcct ttttcttgatccttttttcactatttgtttacacacacattcatgcagga 
3779 (C/G) Intron rs41316821 catgcaggaagataagcagggactttgttttgctcaatgataagtgctca tgccgggaacacagtagataaccaataaattatttgctaaaatgtattgg 
3905 (A/G) Intron rs41316823 cataatagtgacaaataaattatgaaccaagggaagtgctctggaggcaa cagtataattttcagatataaatctgacagcatttaacaaatgattggag 
3996 (G/A) Intron rs41316825 atgattggagagagggaaggcttctctgctcatcaaacagactttggggc tctgtgcttgctgttccctcagccCaggaacattctcctcctgacctgct 
4021 (A/C) Intron rs41316827 ctgctcatcaaacagactttggggcAtctgtgcttgctgttccctcagcc aggaacattctcctcctgacctgctgcagaaacagtctcgctcttctgca 
4257 (T/C) Intron rs41316829 TCTGTTCTTTGTCTCACCCTGTCAGAATGCAGGGATCCTGT

CTGTCTTGT 
GCACTTGTGGTTCCAAAAGCCCGATTTGTTTACCTCTGTATC
TGTTAAAT 

4606 (C/T) Intron rs41316831 ATGGGAGTAGGGAGTAGTGGTGATAAGAAGAAAACAAAAG
GACTTTTTTT 

TTTTCTTTTAAGATTAATGTTTAGaaTAgGCTTAGTgctagAaGT
TCAGC 

4965 (G/A) Intron rs41316833 TAGGAAGCTGAAGAAGATAATGAAAGCGATTTGAAATAGAG
GAACATAGA 

TTATGAAATGAATAGGGTGCAACATGGAAAATAACAAAACTA
AGAATGAA 

5032 (G/C) Intron rs2724382 GTGCAACATGGAAAATAACAAAACTAAGAATGAAGAGAAGG
AAAAGCAAG 

TTAAGTTTGAGGTTCATAAGGGTAAATCAAGACAGGTATGAA
ACCTAGAG 

5634 (T/A) Intron rs41316835 ttacaatatattcttcacattgttttgtgtttgacagcagtggattttga taccaaattttttttgaatagctactctgagtgacatattgtgctgggtg 
5724 (G/A) Intron rs41316837 tgtgctgggtgttgtggccacatggatgaatggagttggccttgttaact ttaaacacaaaaGcatgtgatagttacctgagagatccatgcaggggaga 
5737 (A/G) Intron rs11118516 gtggccacatggatgaatggagttggccttgttaactAttaaacacaaaa catgtgatagttacctgagagatccatgcaggggagagtccaggggaagg 
5872 (A/G) Intron rs41316839 atgcttcctggaggagatgatgggtggattaaggaagatgagttgagcag agttgtagctaccagccagggaggaagggtattcagagcagaggaagcaa 
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6181 (G/T) Intron rs41316841 ttttgtttgacttagcacaacatgaatccaaactagggttgttttgattt cccaggcacggtagcagacaatttcttgaatacttatttgcagatagagt 
6254 (A/T) Intron rs41316843 ttcttgaatacttatttgcagatagagtttgtcagtgtcagcatttcttg gcacccacaaggtgagtatagtagaaaaagaagaacatggttcttGaccc 
6300 (C/G) Intron rs41317045 cttgTgcacccacaaggtgagtatagtagaaaaagaagaacatggttctt acccccaggaacttgccttttaagagaagacaccctgaagtgacaagctg 
6391 (T/C) Intron rs41317047 tgacaagctgttataagttagtgttttaaactatggaagaacaatctgag aGagtactctatactgtagaagacttctTagaggGgaagttacttttgaa 
6393 (A/G) Intron rs17048573 acaagctgttataagttagtgttttaaactatggaagaacaatctgagCa agtactctatactgtagaagacttctTagaggGgaagttacttttgaaat 
6420 (G/T) Intron rs41317049 actatggaagaacaatctgagCaGagtactctatactgtagaagacttct agaggGgaagttacttttgaaatgaatttagaaaaatgtggggaaagatg 
6426 (A/G) Intron rs2724383 gaagaacaatctgagCaGagtactctatactgtagaagacttctTagagg gaagttacttttgaaatgaatttagaaaaatgtggggaaagatgcatcca 
6564 (A/T) Intron rs12067460 tcagtttattgtcgaatgtttattcccaaacaaaccaaaagctaatagga gttacttaaaacatgcaagtcccatttcctccactActatgagcactcag 
6600 (G/A) Intron rs2724384 aaaagctaataggaTgttacttaaaacatgcaagtcccatttcctccact ctatgagcactcaggtaaaagcatggaacagtcatttaaaatcttgccaa 
6993 (G/A) Intron rs41317051 tagtaagtaaacaaacctcttttttttttctgcttgctctagagatttgc tacattttggggtacatattccactacggtgatgatgattttcttcttgt 
7644 (A/G) Intron rs41317053 tgtttctgacaataagtctgttgtaagcattaagaatgtagtaatcatga aatttgtccttcacaactgagtgtCccctatttaaatctgccaactctta 
7669 (T/C) Intron rs41317055 agcattaagaatgtagtaatcatgaGaatttgtccttcacaactgagtgt ccctatttaaatctgccaactcttagagttgaagtagggctcacaaaaat 
7756 (C/–) Intron rs41317057 gggctcacaaaaatgagaaatagaattgccaactaaagatacacttgtat cagatgactctgtaaagtgttatcagaccaaaactgacgcggttagcctt 
7828 (T/C) Intron rs41317059 atcagaccaaaactgacgcggttagcctttaccatcaTGTTGATCAAAAT TCTCAGTTGAAAAACCTTATTTTTGAGACTGCTACAGTGTGA

AGCATCTC 
7865 (A/G) Intron rs41317061 TGTTGATCAAAATCTCTCAGTTGAAAAACCTTATTTTTGAGA

CTGCTACA 
TGTGAAGCATCTCAAGAGCAGGTACTGAGCCCTCGGTAATA
GCCTTTGTT 

7907 (A/G) Intron rs41317063 CTGCTACAGTGTGAAGCATCTCAAGAGCAGGTACTGAGCCC
TCGGTAATA 

CCTTTGTTCTGTAGGGTTTTGAAGTTGTATATATTGGAGATA
CTAGACAT 

7925 (A/T) Intron rs2724385 TCTCAAGAGCAGGTACTGAGCCCTCGGTAATAGCCTTTGTT
CTGTAGGGT 

TTGAAGTTGTATATATTGGAGATACTAGACATTTAAGATAAA
TGTGCATT 

8002 (G/A) Intron rs41317065 AGACATTTAAGATAAATGTGCATTTATAGAGTAAATGTAAGT
ATTCTGCT 

TAACAGAATACTTGAGGCTAGGCATTTATAAAGAAAAGAAAT
GTATTTGG 

8084 (A/G) Intron rs2724386 AGAAAAGAAATGTATTTGGCTCATATTTCTGGAGGCTGGAG
AGTTCAAGG 

GATGGCAGTAGTGTCTGGCAAGGGCTTTTGTGCTGCATCAT
AACATGCTG 

8203 (G/A) Intron rs41317067 TAGCATGTGCAAAAAAGACAAAGCACAAGGGAGGGGGTTC
TCGCTTTATA 

CAACGTGCTCTTATGGTAATGAATCCAAGCCTACAAGAATG
AGAACTCAT 

8310 (G/A) Intron rs1891423 AAGAATTAATGAAGACCCTCTAGAAAGGCATTATACCTCTTA
ATGACCTA 

TCATTTCTTAAAGGCCCCACCACCTCTCAATGCTGTTACACT
GGCAATTA 

8393 (T/A) Intron rs35677203 CTGTTACACTGGCAATTAAATTTCAATATGAGTTTTGGTAGA
GACAAACC 

GATTCAAACAATAGCAGTAACACACCATAATATAGAAAAAGT
AAGTGAGT 

8455 (T/A) Intron rs41317069 TAGCAGTAACACACCATAATATAGAAAAAGTAAGTGAGTCTT
GGAGGAAA 

ATCAGCTGTGACTATGTAAGGCAACTGACAGTTTTTAAAATT
TGGTCAAG 

8693 (–
/CTCT) 

Intron rs41317071 aaaATactaaATGAGAAATACCAAATAAGTAGAATTATTCATGA
TAATTA 

AAGAGTCCAGAAGGAGGAGAGATTCCTGTGAATTTAAATCA
GGGAAGATT 

8849 (T/C) Intron rs41317073 ATTCCTAGAAATACACTCTGTTCTAAATAATATTAATAGAAGC
TAAAACT 

ATGTAGCACTATCTATGTGCCAAATGCTAACTTATCTAATCC
CCTAAACA 

9014 (T/G) Intron rs2724387 TACCCAAGCTCAAGAAACTAGATAAGTTGAGAAGCAGGGAC
TTGAATCTA 

CCATTCCAGCTCTAGGGCCTGTTCTCTCTACACAGTCCTTG
TCCTTACTG 

9620 (T/C) Intron rs41317075 ttcttttatgtgggttatatctattggtatttatcatattggaattcaaa ggagaggtttttaaataattatTgattctttttggttttgtttgtttttc 
9643 (G/T) Intron rs41317077 ttggtatttatcatattggaattcaaaCggagaggtttttaaataattat gattctttttggttttgtttgtttttcctaagacacggtctcaggctatt 
9717 (–/A) Intron rs34743953 tttcctaagacacggtctcaggctatttcccaggctggggtgcagtggca caatctcagctcaTtgcagcctcagcctctccaGtagctggggcttcagg 
9731 (C/T) Intron rs41317079 gtctcaggctatttcccaggctggggtgcagtggcaAcaatctcagctca tgcagcctcagcctctccaGtagctggggcttcaggcatgtgccactatg 
9751 (A/G) Intron rs41317081 ctggggtgcagtggcaAcaatctcagctcaTtgcagcctcagcctctcca tagctggggcttcaggcatgtgccactatgcctggctttttgtaattttt 
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9975 (T/G) Intron rs2724388 taatttgtaagaataaatgcaatacaaattaacatatgtaacataatttt atgaaaaataataattttccaaatcaaaataaaattagtgagaatagtgg 
10046 (T/C) Intron rs2724389 aaatcaaaataaaattagtgagaatagtggcattgttcacattttttgca atctcttcaacatctggcttaaagcaagattgtatttggcctgttgtgtt 
10475 (T/C) Intron rs41317083 GCTGTACAGGAAGCATGGtgctggcatctgctgggggtttgggtaggcct gggaaacttaacaaccattgggaaagacagaaggagagcaaggtgtctca 
10885 (A/C) Intron rs2466572 gatatatttgctcatagaaaccttcttttaaatccatattgaattcacaa cagcttgtagaaaccctatattgacaaatttattgaagacacagaaattt 
10951 (T/A) Intron rs41258244 ctatattgacaaatttattgaagacacagaaattttactaatgctgtctt atcttttacatttcctttcctctttttcttcatttttaagaggttttgtg 
11247 (G/A) Intron rs4844390 ttcaatttatttccttcttcatttgtaaatactatggaaacattttgtaa tagtttcatctacagataaacaaagcaggtgtatgtgcttcctcctcctg 
12104 (A/G) Intron rs2724359 aaaaaagaaaagtctcaaatcaatgatctaattttccaccttaagaaact aaaaagagcaagttaaatcccaaactagcagatgtaaggaaatgataaaa 
12455 (A/G) Intron rs41317085 agctttaccacttgctggtggagcccaaccactgccgcagggtcctcatc ccaacacgcctggcagatccaagaggagatggcccaggatgagacGtggc 
12501 (A/G) Intron rs17006738 catcGccaacacgcctggcagatccaagaggagatggcccaggatgagac tggcacacacaggcacccgagagtgtggggttggcgttgttccactgcct 
12592 (C/A) Intron rs41317087 tccactgcctggtttctgcagagatcctgtgcctgtggcctgtgcccgcc tgtggaagccagagggggtgtgccatgccccccgctttggacactgctgc 
12752 (A/G) Intron rs41317089 tgaagagcagcatctgggagacggacagccctggggaaaatagaggaggc ttcagaagtagctagatgagatatttgaaatactgaagaccaaaaacccc 
12861 (T/C) Intron rs17006743 tggaagaactggcctcagatgtggtcagttcctatgatgacctggacaca ggtgctgacccacacgatgggaggtggCcctgcaaagcattcagaggctt 
12889 (G/C) Intron rs6671947 ttcctatgatgacctggacacaCggtgctgacccacacgatgggaggtgg cctgcaaagcattcagaggcttgggcctgctgccgtccggcctcccacct 
13281 (T/C) Intron rs17006749 gacatccccacagccctgcgcccctcatcacttttcgtgtctctcggaga ggCgagctgcaactgcagcaatcttgtttaaatttaggtaggtgaatttc 
13284 (T/C) Intron rs2796269 atccccacagccctgcgcccctcatcacttttcgtgtctctcggagaCgg gagctgcaactgcagcaatcttgtttaaatttaggtaggtgaatttctta 
13978 (T/C) Intron rs41317803 aggcacctgctctgggcacggactgagctcctggggtgtgcacggagctg ggtgcgccagtcacatgcgcttggaaacagcGtgtgctgctggattggaa 
14010 (A/G) Intron rs2796270 ggggtgtgcacggagctgCggtgcgccagtcacatgcgcttggaaacagc tgtgctgctggattggaaatgcctacgttgctctgttaaattggtgctgg 
14292 (C/T) Intron rs17041782 CTTCCCCCCATCCCTTAGCCAAAAAGCTTTATATTCTTTTGT

GCATATGG 
CATTCTTTAATATCAGTGATGTAAACTTTACTTGATTACTTTA
CAAAATT 

14626 (C/T) Intron rs2488252 TCCAGATGGCTTCACTGGGGAGTTCTACCAACCATCTAAGG
AATAAATCA 

AGCAATTCTACACAAGCGTTTCAAGAAAGTGCAAGAGGAGG
GAACACTTC 

14634 (T/C) Intron rs7545126 GCTTCACTGGGGAGTTCTACCAACCATCTAAGGAATAAATC
ATAGCAATT 

TACACAAGCGTTTCAAGAAAGTGCAAGAGGAGGGAACACTT
CTCATCCCA 

14777 (–/A) Intron rs41317805 AAAAACATTATAAGAAAATTACAAATAATATCCTTGATGAACA
CAGGACC 

AAAATCTTCAACAAAATATTAGCAAACCAAATCCTGTGATAC
ATAAAAAG 

14954 (G/T) Intron rs41317807 tttgccacatcagtagactattaaggagaaaaaaaatcatgtGGTTATCT ATTAGATGCAAAAAACAAAGAAAATGTTTGACAGAATTCATC
ATCTTATT 

15107 (C/A) Intron rs2488253 TTACCCTGATAACAGACATCTACAAAAATCTCACAGCTAACA
TTACACTT 

ATGGTTCAAAAAAATTATACTTAGTGGTAAAAAGTAACATTG
TACTTAGT 

16004 (G/C) Intron rs41317809 ctttactatggtggtagttacatgattatttgcatttgtcaaaactgata agctgtacacttgaaatggtgaattttactgtatgtaaattatatccaat 
16406 (G/A) Intron rs41317811 ataaattattaaaatttaccaccaccaccacccccctgcagtagtttggt aaaactaccaaacaaaaTtttaaaaagcagccagtgaGtggggaaaacaa 
16424 (G/T) Intron rs41317813 ccaccaccaccacccccctgcagtagtttggtAaaaactaccaaacaaaa tttaaaaagcagccagtgaGtggggaaaacaacaaaaaccCgtattacat 
16444 (T/C) Intron rs2466571 cagtagtttggtAaaaactaccaaacaaaaTtttaaaaagcagccagtga tggggaaaacaacaaaaaccCgtattacatttaggagggcagggacaagt 
16465 (T/C) Intron rs41317815 caaacaaaaTtttaaaaagcagccagtgaGtggggaaaacaacaaaaacc gtattacatttaggagggcagggacaagtaagaatgacagccagccaagt 
16878 (A/G) Exon rs17006830 aagcaacagttatgtttgaatgcgataagggtttttacctcgatggcagc acacaattgtctgtgacagtaacagtacttgggatcccccagttccaaag 
17080 (C/A) Intron rs41317817 caaaataactgaaaagaaacaattttagtatttaactctgtcttgtattc tttctaTgccagatgaatgacacgaaattcacataaaattctgctgttgt 
17087 (C/T) Intron rs41317819 actgaaaagaaacaattttagtatttaactctgtcttgtattcAtttcta gccagatgaatgacacgaaattcacataaaattctgctgttgtgattttt 
17183 (G/A) Intron rs41317821 ttttttgtgcttttccagggttcttagcacgttatgtacattgcatgggt tatgcttttaatatttttatgtataaaaagtgaattacaacaactttttg 
17251 (A/T) Intron rs11118555 tatgtataaaaagtgaattacaacaactttttggaattgaaacatgggca ttttatctaagtaagtcaacaatggcataattcatataaatgaaatgaga 
17314 (G/A) Intron rs17006838 aagtcaacaatggcataattcatataaatgaaatgagagcaataactccc agtggttgAtcttctaacattattttgtttcctagtgctgcctccatcta 
17323 (G/A) Intron rs41317823 atggcataattcatataaatgaaatgagagcaataactcccAagtggttg tcttctaacattattttgtttcctagtgctgcctccatctagtacaaaac 
17526 (A/G) Exon rs17006843 actcccaagtgtttggtccaatctacattattattttgttttccagtgtc acttcttccactacaaaatctccagcgtccagtgcctcaggtttagtaat 
17589 (G/T) Intron rs2724374 acaaaatctccagcgtccagtgcctcaggtttagtaatttcctgcttata tttttcaaaaatcctttaaattcctggtgattttttataaaatccttcaa 

Page 4 of 9 



  

17937 (A/G) Intron rs2488254 agcacttagcacagtgcctggtgtagagaaagctcttagagctagccaat tgacttatcctacacttaaattaatgttagggaaggggaaggttcatgta 
18116 (T/C) Intron rs41317825 tattttattcttttcagaagtgatctgttgacacctttactgagtttgtt ctattgcaggactctttcatttTctggaatgcaactagtttgagtcttct 
18139 (C/T) Intron rs2488255 tctgttgacacctttactgagtttgttCctattgcaggactctttcattt ctggaatgcaactagtttgagtcttctgatgtaaaacatttaaacaggga 
18325 (A/G) Intron rs2796271 tttttctctttagtgggcagttttatctggcaatagcaactcaattttat gcaactgaaaggcaggaaaagtccttatttactgaaataaaatagaagac 
18696 (G/A) Intron rs41317827 tcctatctccctaatattttaaaggatcgaagagaattatgcatgttaac tagtaattaagataccttcttataggctgggtggggtagctcacacctgt 
18924 (G/C) Intron rs41317829 acttgtaatcccagctgctcgggaggccgaggcaggagaatcgcttgaac cagtgggcagaggttgcagtgagccaagatcatgccactgcactccagcc 
19556 (C/T) Intron rs2724360 ttccctttttttttttttgagacagagtcttgctctgtcacccaggatgg gtgcaGtggcgcggtcttggctcactgcaacctccgcctcccgggttcaa 
19562 (C/G) Intron rs41317831 ttttttttttttgagacagagtcttgctctgtcacccaggatggTgtgca tggcgcggtcttggctcactgcaacctccgcctcccgggttcaagcggt 
20088 (T/C) Intron rs41317833 ttataaaatcaaacttatttttctaggtcctaggcctacttacaagcctc agtctcaaattatccaggttggttaactctttatcctactgatattgtta 
27144 (T/C) Intron rs12138764 tttagatttgggggtacaggtgaaggtttgttacataagtaaacgtgtca agggatttgttgtacataactatttcatcacccaggtattaagcctagta 
27328 (A/G) Intron rs41317835 gtgttcattagttcttaccatttagcccccacttataagtgagaacatgc gtatttgggacgttcctgctgaagacatgcgctcgttcttttttatggct 
27384 (–/G) Intron rs41317837 tgggacgttcctgctgaagacatgcgctcgttcttttttatggctacgta tattccacggtgtatatgtaccacattttctttatccagtctgtcattga 
27511 (C/T) Intron rs41317839 ttgctattgtgagcagtgctgcagtgaacattcatgtgcatatatcttta ggcagaatgatttatatttctctgggtatatacccagtaatgggattgct 
27609 (C/T) Intron rs41317841 gctgggttgaatggtagttctgcttttaggtctttgaggaatcgccatac gcttcccacaatggtggaactaaattacactcccacgaacagcatataag 
27852 (T/C) Intron rs41317843 tgtatgttttttggccacatatatgtcttcttttgaaAAGTGTCTGTTCA GTGCTTTGCCCACTTTTTAATGGAGTTGTTTTTCTCTTGTAA

ATTTTTTT 
27911 (G/A) Intron rs2796276 CCCACTTTTTAATGGAGTTGTTTTTCTCTTGTAAATTTTTTTA

AGTTCcT 
TAAATGCTAAATATTAggcctttgtcagatgcatagtttgcaaaaatgtt 

28122 (–/A) Intron rs41317945 TTTTTGATGTCTTTGTCATGAAATCTTTGTCTGTTATTATGTC
CAGAGTG 

TATTGCCTAGGTTGTCTTCCAGGGTTTTTATAGTTTTGGGTT
TTACATGC 

29566 (G/A) Intron rs41317947 gcaccattttttgaataagttgtcttctccccaactgatttgaaatgtca tttgtatcatacattgcattcataggtgttCcatcctcttttctcctttg 
29597 (A/C) Intron rs41317949 gcaccattttttgaataagttgtcttctccccaactgatttgaaatgtca catcctcttttctcctttgaactttgtccattcttctattcttgCagcaa 
29642 (T/C) Intron rs2724391 gtgttCcatcctcttttctcctttgaactttgtccattcttctattcttg agcaaaagcaagtctttttttttttttttttttactgtagtactatatgt 
29887 (A/C) Intron rs41317951 accatcagtaccatccatctctagaatattataatcatcccacactgaat tctactcattaaacagtaactctccattcctccctatccccatcacctga 
30647 (C/A) Intron rs41317953 atatcaaggcatgggcatctgtgagggccctcttgctttgtcataatatg tggaaggcatcacatggtggaaaggaaaagagacggtgagagagagagta 
30783 (G/C) Intron rs41317955 cccctgcaataacgacattagtccattcatgaggacagagccataatgac caaacacctcttaaaggcgccaccccaataacattacattgaCaattaaa 
30826 (A/C) Intron rs41317957 taatgacCcaaacacctcttaaaggcgccaccccaataacattacattga aattaaatttcatcatgagttttgaaggggacattcaaaccatagaccGt 
30875 (A/G) Intron rs41317959 aCaattaaatttcatcatgagttttgaaggggacattcaaaccatagacc tcctaatagatatgaagtagatatgcatactagatatgcatttccctaaa 
31008 (–/T) Intron rs41317961 cttattggtcatttgtatatcttctttagagaaacatctttttaagtctt tgcccattttcaagttgggttgacatttgttactgagttttaagagttat 
31422 (T/C) Intron rs41317963 tttttgcatgtggatatccagttttaccagcaccatttgtagaagagact cctttccccatttgactgttccttgtcacgcttgttgaaaaccgtttgac 
31680 (–/TT) Intron rs34834365 atttgtggtcccttgagatttcatatgtattttggaatggatttttctat cagaaaaaaaaaaccaaaaaataccatcatcaggattttcataggggttg 
32125 (T/C) Intron rs41317965 gggatccttagggttttctaaataaaagatcatgtcatctgcaaacagag Gaattttatttcttcctttctaatttgaatttctttttcttacctaattg 
32126 (A/G) Intron rs41317967 ggatccttagggttttctaaataaaagatcatgtcatctgcaaacagagC aattttatttcttcctttctaatttgaatttctttttcttacctaattgc 
32221 (C/A) Intron rs2796278 aattgctctgattagaactttcagtcctatgtcagatagaagtggcaaac tggacaccctgtcttgttcctgatcttagggaaaaagccttcattcattt 
32282 (G/A) Intron rs41317969 gtcttgttcctgatcttagggaaaaagccttcattcatttaacattgagt tgatgttagctgtgggtttttaatatatggcctttattatgttgaggaag 
32691 (T/C) Intron rs41317971 CTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAG

CCACTGTGCC 
GGCTAATCCCTCTATCTTTTAATTTTAATTAGAATCACATTGG
ATTTATA 

32957 (A/G) Intron rs1962149 ATTATATTTTAAGGGATTTTCTACAAAGGTGAAAAAAAATCA
CCCTATGA 

TTTAAAGGATTTTAAGCTTTATATTTAATTCTTTCCTTCTTTTA
TTAATT 

33193 (C/G) Intron rs41258534 gaggtgcccaaacataggatccttggtagggtaagataactttcttaaat ctgtgtttgtatgtaggttaaaatatataaaacacaattttctttccaca 
33645 (G/A) Intron rs41317973 ctgttgccatcttaaactgttaaacacttgataactgtttatgagatgag agagcagagttgaacatagcactttatgctttgacttatagcaatttaat 
33891 (G/T) Intron rs41317975 tgtttcatttattatgggaatcctattggtatttaggactatgtcttaat ttggggcagggcagagtatggaagtagagaggatgggaaggggattgata 
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33953 (C/T) Intron rs7541230 cagagtatggaagtagagaggatgggaaggggattgataagataaagtat gtttgtgaagactttgtaaataccatctgggcaatagaataatagaaatt 
34035 (A/G) Intron rs41317977 caatagaataatagaaatttatttatgactcactctacagatcacttttg aggaaaaaatacaaattaaatgtctaccaaaataagaaatgacagaatga 
34492 (C/G) Intron rs11806810 agttctgcagggctgaggaggccccaggaaacttataatcatggaggaag ggaagcaaacacattcttcttcacatgatggcaggaaggagaagtatgag 
34563 (T/C) Intron rs41317979 tcacatgatggcaggaaggagaagtatgagaaccaagtgaaggaggaagc gcttataaaaccatcagatctcgtgagaacttactatcatgagaatagca 
34844 (T/C) Intron rs35366573 ggaactgttttctttctcagatgtttgggtcattgctgtgattgttattg cataggtaagtatcacaaattttgacaccacttaagtcaaaaaattattg 
34997 (T/C) Intron rs41317981 tgtaaattggttaaaccgatttaggaaaacctgactttttatttgatata ttaactacctaccttgtgttagtgattttatactctgttatattctgtat 
35468 (C/T) Intron rs11118580 aagaaagggtaaattaaagcatgtttcttttaacttcttggtccttctta acttaacatgcttttgtgcagcttcagtttgtaatctgtattgcatgcta 
36023 (T/G) Intron rs17007110 atccgatttccctcttatgttctctgaatttaccagattgcagtaaaact atagggttaaagttaaaattgctgagaggggttAgatctGtaaggtacct 
36057 (G/A) Intron rs41317983 agattgcagtaaaactGatagggttaaagttaaaattgctgagaggggtt gatctGtaaggtacctcaattaactgtgtcttttaatatataaaaatgta 
36063 (A/G) Intron rs859705 cagtaaaactGatagggttaaagttaaaattgctgagaggggttAgatct taaggtacctcaattaactgtgtcttttaatatataaaaatgtaaaaagt 
36502 (T/G) Intron rs6657476 ctttactcataaggaactcaaacttttttcatattacttggttatctttt aaatacccataatcccttcacttgaatcttaaatcttgtattaatggaac 
36871 (G/A) Intron rs41317985 ttttgcttttttgtgatggagtcttgctctgtcacccaggctggagtgca tggcgcaatcttggctcgctgcaaccttggcctcctgggttcaagggatt 
37106 (T/C) Intron rs4844619 ccgcccacctcggcctcccaaggtgctaggattacaggcatgagccaccg gcccggccttaatgggtcttttaaagctcaacagttatctgactgttaca 
37316 (G/C) Intron rs41317987 ttgccattattaaaattttaaaatattttgggaaggtatgatatctttag caatgcaacataattaatcctgcaaatAgtagcacaacttgaggaaaaat 
37344 (C/A) Intron rs41317989 tgggaaggtatgatatctttagCcaatgcaacataattaatcctgcaaat gtagcacaacttgaggaaaaatagtccagaaaatggtgtgagagacgaaa 
37456 (G/A) Intron rs10449303 ctttgaactttaaaatataaactgcgtgggaatcttttagaatagatgtt ccctttttatgacaggaacatactcgattggaaattcagcatatgtaatg 
37896 (C/T) Intron rs41317991 ttttctaatatttaagataattgaagtttttaagattcctcatccatgtg atccttaaaaaaaggctatggggtaataaatagtacttggcttttcttac 
38130 (A/G) Intron rs41317993 aaaccccgtctctactaaaaatacaaaaaaaaaaaaaaaaaaatagtggc ggcgcctgtagtcccagctactctgggaggctgaggcaggagaatggcgt 
38668 (A/G) Intron rs859706 ggcaaaaggttaaagtattctgccacttttctgtttcatagctctcagct agaacagtataggataccagtgggtccgaaacaggtcccatccacatgct 
39497 (T/C) Intron rs41317995 Tggatttgatacatactcaatgtattccctcaaaattgagggtgttaggc gggtttggtggctcacgcctgtaatcccagcaactttgtgaggccgaggc 
39986 (T/C) Intron rs41317997 Tcgtttctttttggtttgaagtcactattttattcagccgttttctcttc tctgttcagcacatacctaactgatgagacccacagagaagtaaaattta 
40399 (A/G) Intron rs41317999 taccttgtaaaacagctgtgaatccaaaagtaagaatttgtgagccaact Ggaaataaccacagaatcaactcattttaagtgcaaggaggaaaaatgcc 
40400 (A/G) Intron rs41318001 accttgtaaaacagctgtgaatccaaaagtaagaatttgtgagccaactG gaaataaccacagaatcaactcattttaagtgcaaggaggaaaaatgccc 
41263 (T/C) Intron rs41318003 acagctattgagtaacaggcacatagtgtccacagcatgggtatgctgga gaagggatgatttatatcccgggagggatggagtgggacagtgtgagatt 
41825 (A/G) Intron rs1142469 cagcactttgggaggccgaggcgggcggatcacttaaggtttgagaccag ttggccaaaatggtgaaaccctgtttctactaaaaatacaaacattagct 
41991 (T/C) Intron rs41318005 cctgggaggaggaggttgcaagtgagccaagatcacaccacactgcactc agcctgggtgacagagcaagactctgtctcaaaggaaaaaaaataaagaa 
42250 (G/C) Intron rs41318007 cgtttacgcctgaggttgcaattttttgaatttttgcagtcagaccctgg gatgaccttgagcagtaggagataaattccacatgcttagcgttccagta 
42791 (A/G) Intron rs12568382 tagaataataggttttataaagatgtctattgttatactaaaagtgtgac taaactttagttatttaggagactcttagtggaatacatgattttcttga 
42887 (G/A) Intron rs41318009 cttgacagtgaggggtagatgaggcatcacatacttgaacagttagaacc ctatctttttaaaggttctgtgccagagctacagctttaaaatggaggga 
42951 (A/C) Intron rs41318011 ggttctgtgccagagctacagctttaaaatggagggatcaggaaagcatg gtttgtctccagtctttcccattggccctacatcaaaatgaggacatagt 
43723 (G/A) Intron rs2724390 agtggcttgaaatcttttttgttcaaagattaatgccaactcttaagatt ttctttcaccaactatagaatgtattttatatatcgttcattgtaaaaag 
44117 (C/T) 3′ UTR rs7144 ccataacaggagtgccacttcatggtgcgaagtgaacactgtagtcttgt gttttcccaaagagaactccGtatgttctcttaggttgagtaacccactc 
44138 (A/G) 3′ UTR rs6664092 atggtgcgaagtgaacactgtagtcttgtTgttttcccaaagagaactcc tatgttctcttaggttgagtaacccactctgaattctggttacatgtgtt 
44655 (C/T) 3′ UTR rs14374 atgtttagttgcacaaattgggccaaagaaacattgccttgaggaagata gattggaaaatcaagagtgtagaagaataaatactgttttactgtccaaa 
45095 (G/T) 3′ UTR rs1237 caaatttgttacttaaatatatagagaccagttttctctggaagtttgtt aaatgacagaagcgtatatgaattcaagaaaatttaagctgcaaaaatgt 
46343 (–/T) 3′ flanking rs41318013 aactgaacaaggctagctgttgtttagaaatacagaagcattgtctcaaa aaacataaaaatacagaagcattctgtttaataaaacactaggtgaaaat 
46403 (G/A) 3′ flanking rs41318015 aatacagaagcattctgtttaataaaacactaggtgaaaattatatatat tgtgtgtgtgtgtatatatatatatatatatatacacacacacacacaca 
46532 (A/G) 3′ flanking rs41318017 gatggagtttcgatcttgttgcccaggctggagtgcaatggcactatctc gctcaccacagcttccaccttctgggttcaagcGattctcctgactcagc 
46556 (A/G) 3′ flanking rs2745970 gcaatggcactatctcGgctcaccacagcttccaccttctgggttcaagc attctcctgactcagcctcctgagtagctgggattacaggcatgcaccac 
46777 (G/C) 3′ flanking rs41318019 gctgggattacaggcatgagccaccgcacccggcctgaaaattatattga tatgaatagagcattttggaaaatcttatgtgaccttgagactgtaatgt 
*SNPs, single nucleotide polymorphisms; UTR, untranslated region. SNPs are numbered based on GenBank accession no. AY916779. Nucleotides in upper case are unique flanking sequences and 
nucleotides in lower case are sequences in a repeat region. 
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Table 3. Single nucleotide polymorphisms in the coding region of CD46 in Coriell Cell Repository (CCR) reference samples and case-control study samples 
Site* (rs no.) Amino acid position Residue PolyPhen†/SIFT‡ predicted function Population sample (minor allele frequency) 
1992§ 13 Serine to phenylalanine Benign/tolerated Asians from CCR (0.05) 
9408 (rs12126088) 139 Leucine to leucine Not applicable Case-control study (0.02) 
9444§ 151 Serine to serine Not applicable Case-control study (0.01) and Asians from CCR (0.04) 
16878 (rs17006830) 266 Aspartate to asparagine Benign/tolerated Africans from CCR (0.02) 
20088 (rs41317835) 324 Proline to leucine Probably damaging/tolerated Africans from CCR (0.02) and case-control study (0.01) 
34844 (rs35366573) 353 Alanine to valine Benign/tolerated European-Americans from CCR (0.02), Hispanics from 

CCR (0.08), and case-control study (0.02) 
*Numbering based on reference sequence reported as GenBank accession no. AY916779. 
†PolyPhen, polymorphism phenotyping (1). 
‡SIFT, sorting tolerant from intolerant (2). 
§Not reported in single nucleotide polymorphism database, but reported in the literature (3). 
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Table 4. Unadjusted p values for association test between case/control status and tag SNP genotypes in white case-control study samples* 
SNP (rs no.) genotypes No. cases No. controls General genotype model p value† Dominant model p value‡ 

668 (rs11118514)   0.2305 0.4610 
CC 13 26   
CG 0 1   
GG 1 0   

1303 (rs2796267)   0.0482 0.2817 
AA 4 6   
AG 8 12   
GG 0 4   

6420 (rs41317049)   0.0176 0.0440 
TT 10 28   
TG 6 3   
GG 0 1   

7925 (rs2724385)   0.0174 0.1437 
TT 5 5   
TA 8 13   
AA 2 11   

8393 (rs35677203)   0.3199 0.3199 
AA 15 26   
AT 1 4   
TT 0 0   

9751 (rs41317081)   0.2452 0.2452 
GG 14 28   
GA 2 1   
AA 0 0   

10885 (rs2466572)   0.1383 0.2305 
CC 4 10   
CA 9 11   
AA 2 3   

12104 (rs2724359)   0.0669 0.1775 
GG 4 10   
GA 9 11   
AA 2 3   

13284 (rs2796269)   0.0296 0.2575 
CC 0 3   
CT 6 15   
TT 10 11   

14777 (rs41317805)   0.2416 0.2416 
A/A 12 21   
A/– 2 7   
−/− 0 0   
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34492 (rs11806810)   0.3443 0.3443 
GG 13 28   
GC 2 3   
CC 0 0   

36057 (rs41317983)   0.0902 0.1579 
AA 11 23   
AG 3 3   
GG 1 0   

36063 (rs859705)   0.0586 0.1804 
GG 4 11   
GA 8 11   
AA 3 5   

41825 (rs1142469)   0.0553 0.1623 
GG 5 14   
GA 6 7   
AA 2 4   

42250 (rs41318007)   0.4637 0.4637 
CC 9 21   
CG 1 2   
GG 0 0   
*SNP, single nucleotide polymorphism. Values in boldface for SNP 6420 were statistically significant (p<0.05) in the general genotype and dominant models. 
†Fisher exact test (2 × 3). 
‡Fisher exact test (2 × 2). 
 
 

References 

1. Ng PC, Henikoff S. SIFT: predicting amino acid changes that affect protein function. Nucleic Acids Res. 2003;31:3812–4. PubMed DOI: 

10.1093/nar/gkg509

2. Kusuhara K, Sasaki Y, Nakao F, Ihara K, Hattori H, Yamashita S, et al. Analysis of measles virus binding sites of the CD46 gene in patients 

with subacute sclerosing panencephalitis. J Infect Dis. 2000;181:1447–9. PubMed DOI: 10.1086/315386

3. Ramensky V, Bork P, Sunyaev S. Human non-synonymous SNPs: server and survey. Nucleic Acids Res. 2002;30:3894–900. PubMed DOI: 

10.1093/nar/gkf493

 

Page 9 of 9 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12824425&dopt=Abstract
http://dx.doi.org/10.1093/nar/gkg509
http://dx.doi.org/10.1093/nar/gkg509
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10751138&dopt=Abstract
http://dx.doi.org/10.1086/315386
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12202775&dopt=Abstract
http://dx.doi.org/10.1093/nar/gkf493
http://dx.doi.org/10.1093/nar/gkf493

