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Abstract

Background—Evidence for the associations of single nucleotide polymorphisms (SNPs) in the
F7 gene and factor VII (FVII) levels and with risk of coronary heart disease (CHD) is inconsistent.
We examined whether F7 tagging SNPs and haplotypes were associated with FVI1I levels,
coagulation activation markers (CAMs) and CHD risk in two cohorts of UK men.

Methods—Genotypes for eight SNPs and baseline levels of FVlic, FVIlag, and CAMs
(including FV1la) were determined in 2773 healthy men from the Second Northwick Park Heart
Study (NPHS-I1I). A second cohort, Whitehall 11 study (WH-11, n=4055), was used for replication
analysis of FVIIc levels and CHD-risk.

Results—In NPHS-II the minor alleles of three SNPs (rs555212, rs762635, and rs510317;
haplotype H2) were associated with higher levels of FVIlag, FVIic, and FVIla, while the minor
allele for two SNPs (1/D323, and rs6046; haplotype H5) were associated with lower levels.
Adjusted for classical risk factors, H2 carriers had a CHD Hazard Ratio of 1.34 (Cl 95%: 1.12—
1.59; independent of FVIIc), while H5 carriers had a CHD-risk of 1.29 (CI 95%: 1.01-1.56; not
independent of FVIIc) and significantly lower CAMs. Effects of haplotypes on FVIIc levels were
replicated in WH-11, as was association of H5 with higher CHD-risk (pooled-estimate OR 1.16
[1.00-1.36], P=0.05), but surprisingly, H2 exhibited a reduced risk for CHD.

Conclusion—tSNPs in the F7 gene strongly influence FVII levels. The haplotype associated
with low FVIIc level, with particularly reduced functional activity, was consistently associated
with increased risk for CHD, while the haplotype associated with high FVIIc level was not.
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Free and University College Medical School, 5 University St, London WC1E 6JF, United Kingdom., Fax: +44 20 7679 6212., Tel:
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Introduction

Factor VII (FVII), a vitamin K-dependent glycoprotein secreted by the liver, plays an
important role in the initiation of coagulation by tissue factor [1]. Following endothelial
damage, exposed tissue factor binds and activates FVII [2-3]. Levels of FVII coagulant
activity (FVIIc) determine the degree of thrombus formation after disruption of extensive
atherosclerotic plaques following exposure to tissue factor [4]. Several [5-6], but not all [7-
9] studies suggest that elevated levels of plasma FVIIc are also associated with increased
risk of cardiovascular disease and venous thrombosis.

Plasma FVIIc levels are regulated by environmental factors, such as age, body mass index
(BMI), dietary fat intake, plasma lipids, especially triglycerides (TG), and diabetes [10-13],
and by genes, with heritability estimates from twin studies ranging from 57% to 63% of the
variance attributable to a genetic component [14-15]. The F7 gene located at chromosome
13934 includes nine exons [16] and several single nucleotide polymorphisms (SNPs) have
been identified in the gene. Amongst the most studied variants, the minor alleles of the SNPs
rs510335 (—401G/T), rs5742910 (—323 0 bp/10 bp insertion) in the promoter region of the
gene and rs6046 (R353Q) in exon 9 of the gene, have been strongly and consistently
associated with lower plasma FVIIc levels [17-19]. The R353Q variant has been shown
previously to be in linkage disequilibrium with the 1/D323 variant [20] and it has been
suggested that the effects attributed to the R353Q may be due to the —323 insertion effect
upon transcription [19, 21].

There are inconsistencies, however, concerning the association of F7 SNPs with the risk of
coronary heart disease (CHD). Some studies have shown that these “FVII-lowering” SNPs
are protective against myocardial infarction (MI) [4, 22—-23] while others were not able to
confirm the association [24-25]. A recent study of Indian Asians has also shown a positive
association for R353Q and CHD [26]. The minor allele of the SNP rs510317 (—402G/A) in
the promoter has been associated with both increased plasma FVIIc levels and an increased
risk of Ml in European men [4, 27]. Different findings on F7 SNPs and CHD may be due to
the low statistical power of small studies, the presence of various confounders and from the
possible impact of non-genotyped functional SNPs located elsewhere in the F7 gene.

Few studies have examined haplotypes in the F7 gene as risk factors for CHD. Sabater-Lleal
et al. [28] identified 17 haplotypes from 43 SNPs that were at a frequency of >0.01. The 4
most frequent haplotypes encompassed half of the chromosomes studied and 12 haplotypes
captured 80% of all chromosomes. One of the four haplotypes with highest frequency was
associated with higher levels of FVII and another haplotype with lower levels of FVII, but
their effect on risk for CHD was not assessed. Reiner et al. [29] have studied the effect of
haplotypes on FVII level and CHD risk. A high expressing F7 haplotype was not associated
with CHD-risk and a low expressing haplotype, also associated with lower BMI and lower
HDL, was associated with a reduced risk of CHD. However, this association disappeared
after adjustment for BMI and HDL.

The aim of the current study is 3-fold: (1) to evaluate the contribution of common tagging
SNPs and haplotypes in the F7 gene to plasma FVII levels in a large group of healthy
middle-aged men; (2) to examine whether SNPs and haplotypes associated with FV1I levels
are also associated with risk of CHD in this cohort and in a replication study; and (3), to
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obtain mechanistic insight by studying the association of these SNPs and haplotypes with
downstream coagulation activation markers (CAMSs) within the extrinsic coagulation
pathway.

Methods

Study subjects and data collection

The prospective Second Northwick Park Heart Study (NPHS-11) commenced in 1989, and
3052 middle-aged men (49-64 years) were recruited from nine general medical practices in
the UK. Participants were free of unstable angina, Ml, evidence of silent infarcts, coronary
surgery, anti-coagulant drugs (including aspirin), cerebrovascular disease, malignancy and
any condition or disease preventing the attainment of written informed consent, or long-term
follow-up. Information on lifestyle habits, height, weight, blood pressure was recorded at
baseline and on subsequent prospective follow-up. Details of recruitment, blood processing
and plasma measurements are described elsewhere [30]. Factor VII antigen (FVIlag), FVIic
(Brozovic method) and activated factor FVII (FV1la) were determined as described
previously [31-32] as were prothrombin F1+2 levels [33] and FIX activation peptide [2].
CHD end points up to15 years follow-up were as follows: 1. acute CHD events: sudden
coronary death, fatal acute myocardial infarction, and nonfatal acute myocardial infarction
(details of possible events were obtained through medical practices, hospitals, and coroners’
offices; the clinical history, ECGs, cardiac enzymes, and pathology were assessed by
independent review according to World Health Organization criteria [34]; and normal limits
for cardiac enzymes were those for the reporting laboratory); 2. a new major Q wave on the
ECG after 5 years of follow-up (Minnesota codes 14, 15 1 to 15 7, and 15 g plus 51 or 55)
[35]; and 3. surgery for angina pectoris with CHD angiographically demonstrated. A sample
of DNA was stored from 2773 men obtained at the time of recruitment, making it possible to
study the effects of genotypes on incident heart disease. Interviews and repeat measurements
were conducted annually for surviving participants.

Replication study: WH-II

The Whitehall 11 study (WH-II) recruited 10,308 participants (70% men) between 1985 and
1989 from 20 London-based Civil service departments [36—37]. Only men were used for
current analysis, to make results comparable to NPHS-I1. Blood samples for DNA were
collected in 2002—2004 from more than 6000 participants [37]. Genetic risk analysis will
therefore be assessed in survivors up to 17 years (n=4055). Blood samples were collected
after either an 8-hour fast (participants presenting to the clinic in the morning) or at least 4
hours after a light fat-free breakfast (participants presenting in the afternoon) and stored at
—70°C until analysis. Factor VI activity was measured in 1991-1993 by the Brozovic
method [38]. CHD included first nonfatal myocardial infarction (MI) and first definite
angina. Non-fatal M1 was defined following MONICA criterial6 based on study
electrocardiograms, hospital acute ECGs, and cardiac enzymes. Definite angina was defined
on the basis of clinical records and nitrate medication use, excluding cases based solely on
self-reported data without clinical verification and participants with definite angina at
baseline. Prevalent data for CHD including both definite anginas, fatal and non-fatal Ml at
17 years was used for the current analysis.

Genetic analysis in NPHS-I1: tSNPs for the F7 gene were selected with Tagger [39] using
the CEU panel of HapMap, applying an r threshold of 0.8 and a minor allele frequency
threshold of 0.04. Five SNPs were genotyped using an lllumina GoldenGate candidate gene
chip [40], F7: rs555212 (promoter), rs1475931 (intron 2), rs6046 (R353Q; Arg353GlIn, exon
9), rs3093248, and rs3211719 (F10, intron 1). The tSNPs were optimized for the lllumina
platform by preferentially selecting the SNP with the highest genotyping success rate in each
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block as a tag and re-evaluating the r2 in the sample. Additionally, 3 SNPs rs762635
(—670A>G, promoter), rs510317 (—402G>A, promoter), and 1>D323 (—323A1/A2; Al-del/
A2-ins, promoter) were included that had been previously genotyped by RFLP methods [41-
42]. In WH-1I study four SNPs were genotyped using the HumanCVD BeadChipl llumina
[43], the remaining SNPs were imputed using phasing algorithms.

Statistical analysis

Results

Hardy-Weinberg equilibrium (HWE) was assessed with chi-square test. Pairwise linkage-
disequilibrium (LD) between the SNPs was calculated from the genotype data and measures
as D’ and r2. Haplotype frequencies were calculated using the PHASE algorithm, [44-46].
Missing SNP genotypes were imputed by the phasing algorithm estimating the haplotype
phase from genotype data using population genetic models, considered as the most accurate
phasing method [47]. The levels of FVIIc and FIX activation peptide measurements were
square root transformed and the levels of FVIlag, FV1la, protthrombin F1+2 and TG
measurements were logarithmically transformed to reduce skewness in their distribution.
The t-test and chi-square test were used to compare a number of phenotypes between those
with and those without a CHD event. General linear models were used to identify
associations between the SNPs or haplotypes and plasma FVII levels. The common
homozygote genotype for each SNP, (also the most frequent haplotype) was used as
reference. A mixed model was used to analyse the effects of each of the SNPs or haplotypes
on baseline and year 1-5 measures of plasma FVII. Since associations were formally
examined for seven SNPs and five traits, some adjustment of the significance level is
appropriate to account for multiple comparisons. However, there are high correlations
between pairs of the phenotypes and some of the SNPs also showed a degree of linkage
disequilibrium, therefore the Bonferroni correction would be too conservative [48—49]. In
addition, type I errors are random and patterns in results that confirm previous reports,
should be given more weight than isolated results with a single low P-value [48-49]. Also,
correction for multiple comparisons largely increases the likelihood of type Il errors and
important differences are considered non-significant [48-49]. To take this into account, for
individual tests of association, rather than applying a correction for multiple testing at global
significance level of 5% (P<0.05) we defined statistical significance as less than 1%
(P<0.01). We believe this to be appropriate because for example in the case of haplotypes
there are 5 tests over 5 correlated measures with the P=0.01 cut off being close to the
Bonferroni correction (0.05/5=0.01). Cox proportional hazards models were used to estimate
hazard ratios (HR) and logistic regression analysis was used to estimate Odds Ratio (OR)
and 95% confidence intervals (95% CI) for the associations of SNPs and haplotypes with
risk of CHD events in NPHS-II study and WH-II study, respectively.

The baseline characteristics of the NPHS-11 and WH-11 men who did or did not develop
CHD are shown in supplementary Table S1. No significant differences were observed in
FVIlc or FVIlag levels between those who did or did not subsequently have a CHD event,
supplementary Table S1, while as previously reported [50], FVIla levels were lower in those
who later developed a CHD event in NPHS-II (no CHD 2.42 ng/mL (SD 1.49); CHD 2.05
ng/mL (SD 1.07), P=0.04). Overall, the mean FVIIc levels in NPHS-I1 were significantly
higher than in the WH-I1 subjects (109£29% vs. 88+26%, P<0.001), but this was almost
completely explained by the higher triglyceride levels in NPHS-11 (2.08+1.26mmol/l vs.
1.57£1.25mmol/l, P<0.001). (See Supplementary Table 1).
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Allele frequencies and pair-wise LD structure across the F7 gene

All polymorphisms genotyped were in Hardy-Weinberg equilibrium. The reported SNP
rs3093248 was monomorphic so was not considered further. The LD structure, expressed as
D’ and r2, is shown in Figure 1.

Associations of F7 SNPs with FVllag, FVlic, and classical risk factors for CHD

Association

Association

In NPHS-11 the minor alleles of three SNPs (rs555212, rs762635, and rs510317) were
associated with higher FVIlag and FVIIc levels, while for two SNPs (1/D323, and rs6046)
the minor alleles were associated with lower plasma FVIIc levels and FVIlag levels, Table
1. Similar results were seen in the WH-1I study. No significant differences in BMI, diabetes
status, or BP were seen associated with any of the F7 SNPs (data not shown).

between F7 haplotypes and FVllag, or FVlic levels

In NPHS-I1I haplotypes were inferred using seven SNPs (rs555212, rs762635, rs510317, 1/
D323, rs1475931, rs6046, rs3211719). Haplotypes with a relative frequency of >1.5% were
used in the analysis, which included 93.8% of the inferred haplotypes. Six haplotypes were
observed, and compared to the most common haplotype (H1, frequency 0.37), Table 2. Two
haplotypes were independently associated with significant effects on plasma FVllc, and
FVllag levels; Haplotype H2 (frequency 0.21) with 6.8% and 6.1% (P<0.01) higher levels
of FVIlag, and FVlIc, respectively, and haplotype H5 (frequency 0.085) with 19.8% and
26.0% (P<0.01) lower levels of FVllag, and FVIIc levels, respectively, Figure 2. FVIIc
levels had also been measured in years 1-5. FVIIc increased over the five years, in all
haplotypes, with H2 ranking highest at all time points and with H5 showing consistently
lower plasma FVIIc levels over the period, supplementary Table S2.

Subjects with two H5 alleles (0.7% of the sample) had FVIlag levels 29% lower and FVIlc
levels 39% lower than non-carriers, with heterozygotes for the haplotype having
intermediate FVIIc levels, (18% lower than non-carriers for FVIlag levels, 22% lower than
non-carriers for FV1Ic levels). This haplotype explained 8.5% (P<0.001) of sample variance
in FVIlag levels and 12.1% (P<0.001) of sample variance in FVIIc levels. There was a small
but significant reduction in FVIlc compared to FVIlag levels, for subjects carrying H5,
shown by a statistically significant lower ratio of FVIIc/FVllag (0.84, P<0.01), compared to
the most frequent haplotype, H1, ratio 0.87. The ratios for H2, H3, H4 and H6 were not
significantly different to H1.

In the WH-1I study six haplotypes with a relative frequency of >1.7% were observed, which
included 96.1% of the inferred haplotypes. Haplotype H2 and H5 were independently
associated with significant effects upon plasma FVIlIc levels: Haplotype H2 (frequency 0.19)
with 12.7% (P<0.01) higher levels of FVIIc, and haplotype H5 (frequency 0.081) with
49.4% (P<0.01) lower levels of FVIIc levels, giving essentially the same results shown for
NPHS-II.

To look for possible interactions, the pairwise effects on FVIIc levels of all SNPs showing
significant effect in univariate analysis were examined. There was no statistically significant
evidence for interaction between any pairs of SNPs in determining Factor V1l coagulant
activity in either study (data not shown), although there is limited power to detect such
effects.

between F7 haplotypes and coagulation activation markers

In NPHS-I1I haplotypes H2 and H5 were associated with significant effects on FVIla levels,
which mirrored the effects seen in FVIlag and FVIIc, ie, higher levels of FVIla in H2
carriers and lower levels of FVIla in H5 carriers, Table 2. The higher levels of FVIla
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associated with H2, were also associated with an increase in downstream activation of
extrinsic coagulation, as determined by FIX activation peptide (FI1Xpep) or thrombin
generation (prothrombin F1+2) levels. The lower level of FVIla for haplotype H5, however,
was associated with significantly lower levels of plasma FIXpep.

Associations of F7 SNPs and haplotypes with CHD

The univariate association between F7 genotypes and risk of a CHD-event in NPHS-I1 is
shown in supplementary Table S3 and S4. There were no significant associations between
individual SNPs and CHD. In addition, none of the inferred haplotypes were associated with
CHD when compared separately to H1, Table 3. However, compared to non-carriers of H2,
after combining individuals with one and two H2 alleles, there was a 26% excess risk of
CHD after adjustment for age, BMI, diabetes, total cholesterol, smoking, and systolic blood
pressure, and this effect was essentially unchanged after further adjustment for plasma levels
of FVIlc (HR 1.34, Cl 95%: 1.12-1.59). Similarly, after combining individuals with one and
two alleles for haplotype H5 there was a 26% higher risk of CHD compared to the non-H5
carriers after adjustment for traditional CHD risk factors (HR 1.29 CI 95%: 1.01-1.56)
although this effect was lost after adjustment for plasma levels of FVIIc.

In WH-I1 study carriers of the minor allele for SNPs rs555121, rs762635, and rs510317
(showing strong LD) had a lower risk of a CHD event (OR=0.77 CI 95%: 0.60-0.98)
compared with non-carriers after adjustment as above. This effect was lost after adjustment
for plasma levels of FVIIic (OR=0.80 CI 95%: 0.62-1.03). SNPs 1/D323 and rs6046 were
associated with an increase in CHD-risk, but this effect did not reach statistical significance,
P>0.49, supplementary Table 4. Haplotype H2 was associated with a significantly lower risk
of a CHD event (OR 0.72 CI 95%: 0.56-0.92) compared with H1 after adjustment for age,
BMI, diabetes, total cholesterol, smoking, and systolic blood pressure. Furthermore, the risk
estimate did not change after further adjustment for FVIic (HR 0.73, Cl 95%: 0.57-0.94).
Similarly, compared to non-carriers of H2, H2 allele carriers exhibited a 25% lower CHD-
risk after adjustment for other CHD risk factors and this effect was also essentially
unchanged after adjustment for plasma levels of FVIlc (OR=0.77, Cl 95%: 0.64-0.93). H5
allele carriers tended towards increased CHD-risk only when compared to non-H5 carriers
(after adjustment for age, BMI, diabetes, cholesterol, smoking, SBP and TG, 1.07 ClI 95%
0.86-1.34).

Pooled Analysis: WH-Il and NPHS-Il association of F7 SNPs and haplotypes with CHD

CHD-risk associated with H2 in NPHS-11 and WH-I1, were both statistically significant, but
in different directions: in NPHS-II risk was higher (in all models, including a model with
FVII levels), while in WH-II risk was lower, also in all models. By contrast, CHD-risk
associated with H5 was significantly elevated in NPHS-I11 in a fully adjusted model (without
inclusion of FVII levels) and was higher also in WH-II in a similar model, although not
statistically significant, Figure 3. The pooled estimated of risk for H5 using the fully
adjusted model (without FVII levels) was statistically significantly elevated (pooled-
estimate HR 1.16 Cl 95% 1.00-1.36, P=0.05).

Discussion

These two large cohort studies have confirmed the previous finding of genotypes and
haplotypes in F7 having significant effects upon FVII levels. In accordance with other
studies [17-19] one FVII raising haplotype, and one FVII lowering haplotype was
identified. The effects identified in baseline samples were confirmed in years 1-5 for FVIIc
levels in NPHS-II. The FVII lowering haplotype, H5, was associated with a small reduction
in FVIIc/FVllag ratio, which perhaps suggests that H5 gives rise to a protein with reduced
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function. The variant within the F7 promoter, 1/D323, within H5, has been shown to be
functional and to affect levels of transcription [19-21] but would not be expected to be
associated with reduced activity of FVII protein. The amino acid substitution (R353Q)
within H5 is a good contender for a reduced functional activity of the FVII protein.

When each of the F7 haplotypes were compared to the most frequent haplotype, H1, which
contained the common allele at all sites, no significant associations with CHD could be
identified, although there was a tendency for both H2 and H5 to exhibit a higher risk of
CHD. In NPHS-II when carriers of H2 were compared to non-carriers (ie all other
haplotypes), a similar higher CHD-risk was identified to that seen with individual genotypes
within each haplotype (>25% increase in risk was identified) and these effects reached
statistical significance. A similar trend for CHD-risk was also observed for H2 in the four-
SNP model (data not shown). The CHD-risk association for H2 in NPHS-II was, however,
completely reversed in WH-II, such that a reduced CHD-risk was associated with H2. It is
possible that because DNA was not available in WH-I1 until year 17 of the study that there
had been a survival bias against the H2 allele in WH-11. However, while there was a
statistically significant difference between the allele frequencies for H2 in WH-I1 and
NPHS-II, the frequency of H2 in WH-I1 was actually higher than that observed for NPHS-II,
suggesting that more, rather than less of those with the H2 allele had survived in WH-II. It is
possible that differences in CHD-risk between the studies were due to differences in
demographics, WH-II having a more favorable risk profile with lower age, less smoking,
lower BMI, lower blood pressure, (Supplementary Table S1). These finding require testing
in further large prospective studies of heart disease.

It should be noted also that increased CHD-risk for H2 in NPHS-11 remained in a model in
which FVII levels were also included, suggesting that the risk shown in this study was not
acting solely via the increased FVII levels. It is possible that the F7 allele is in LD with a
risk allele outside the F7 gene, and further analysis to determine LD between the F7 gene
and other SNPs in the surrounding region would be useful.

For H5 carriers, compared to non-carriers, a >25% increase in CHD-risk was identified in
fully adjusted models, but the CHD-risk was no longer significant when FVIIc levels were
included in the model, suggesting that risk is acting through the lower FVIIc levels
identified for this haplotype. The findings of CHD-risk association were consistent in
NPHS-11 and WH-II, and a pooled estimate across the two studies was statistically
significant. Interestingly, activated markers of coagulation downstream from FVII in NPHS-
I1 were also significantly lower for this allele and the question arises as to what the
pathological mechanism is for this lower, functionally less active FVII and lower levels of
CAMs downstream from FVlla. The findings point to reduced activation of the extrinsic
coagulation pathway, resulting from a circulating FVII species with reduced coagulant
activity. This observation is, however, counter-intuitive for an allele associated with
increased risk of CHD. The processes of atherogenesis are complex, involving both plasma
and vessel wall factors including proteins implicated in inflammation, dyslipidaemia, and
thrombosis. However intra-plaque bleeding is also a recognized contributor to atherogenesis
and it would be interesting to know, in future studies, whether this process is increased for
the H5 haplotype. Interestingly there are reports of FVII deficiency associated with
thrombotic events [51-52]. While the mechanism for FVII deficiency in thrombotic
conditions has not been elucidated, those reported to date are functional deficiencies (normal
or near normal antigen levels, with reduced FVIIc levels) and associated with amino acid
substitutions. In the study of Marty et al. [52], 6 out of the 14 cases studied had the 353Q
variant, associated with H5 in the current study. Reduced binding to tissue factor has been
suggested as a contributory pathological mechanism in these cases [26]. However, it should
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be stated also that the observation may also be by chance and needs confirmation in further
studies.

The combining of SNPs to form haplotypes and comparison of specific haplotypes to non-
carriers of that haplotype, therefore, provided more statistically significant CHD-risk results
than risk analysis for individual SNPs, or for assessment of risk in each haplotype, compared
to the common haplotype. Reduced ability to detect CHD-risk when each haplotype was
compared to the common haplotype is likely to be due to the lower numbers within the
comparison group.

Study limitations

While the associations between F7 haplotypes and FVIIc levels are consistent across the
studies and confirm previous reports, we have only studied UK Caucasian men, and effect
sizes and associations may be different in women and in other ethnic groups. Since FVIlc
was measured using the same method in both studies, the lower levels seen in the in WH-11
men are likely to be due mainly to their younger age and lower triglyceride levels, although
other unmeasured dietary or lifestyle factors may contribute. There are also differences in
the definition of the CHD endpoint used in the two studies, with WH-I1 but not NPHS-II
including definite angina, but it seems unlikely that the lower CHD risk associated with
haplotype 5 can be confounded by this, and overall the prevalence of CHD was similar in
both studies.

In summary we have identified a FVII raising haplotype (H2) that had significant, but
opposite effects upon CHD-risk in two prospective studies, and a FVII lowering haplotype
(H5), particularly associated with lower coagulant activity, that was associated with
increased CHD-risk in two prospective studies. The elimination of significant CHD-risk
associated with H5 when FVII levels were included in the model suggests that CHD-risk is
acting via the lower (particularly coagulant) circulating FVI1I. Baseline FVII levels have
been previously shown in cohort studies to be lower in those who developed a CHD-event
[5-6], and in NPHS-II also, low FVIla levels were previously shown to be associated with
CHD-risk [50]. In combination, these findings suggest a non-linear association of FVII with
CHD-risk with genotypes associated with both lower and potentially with higher levels of
FVII (or FVI1la) being implicated in CHD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Pair-wise linkage disequilibrium structure represent as a D’ (different color intensities) and
r2 values (numbers) in 7 SNPs. The rs numbers and the relative physical distance between
the SNPs are shown above (exons are the larger rectangular boxes). The color gradient
indicates relative level of LD from black complete to white no LD.
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The association between FVIIc levels and haplotypes H2/H5, in NPHS-II.
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Figure 3.

Association between haplotype H2, H5 and CHD in NPHS-11 and WH-I1 studies.

HR, hazard ratio in NPHS-I1I study; OR, odds ratio in WH-II study. Adjusted for age, clinic,
BMI, diabetes, total cholesterol, smoking, and systolic blood pressure, Lower panel shows
pooled OR for both NPHS-1I and WH-1I.
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