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From the figure it is apparent that the odds ratios for association with the risk alleles 

of these SNPs and POAG differ with the different populations. The odds ratios for 

rs10120688 reported by Burdon et al.178 and Wiggs et al.173 are deceptively dissimilar 

because they report on alternate alleles. This association with POAG is only 

replicated in the African American dataset. In the Ghanaian and South African 

datasets the A allele is marginally protective.  

 

3.2.6.3.3 Severe visual impairment from glaucoma 

 

In a glaucoma subset analysis, SNPs in CDKN2BAS-1 were evaluated for an 

association with severe visual impairment (visual acuity of less than 6/60 in either 

eye) from glaucoma in each population. The results of the logistic regression 

analysis for each SNP in the region including population and gender as covariates 

are represented in each population in Figure 4.43. 

 
Figure 4.43 Association of SNPs in CDKN2BAS-1 with severe visual impairment caused by glaucoma in populations of African 
descent. The y-axis is the measure of association with severe visual impairment (represented by -log10p) by logistic regression 
adjusted for gender in the South African, African American and Ghanaian datasets and adjusted for gender and population in 
the combined dataset. On the logarithmic scale p = 0.05 is equivalent to 1.3 (blue line). The red line represents the Bonferroni 
corrected level of significance (p=0.0010). 
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There were six SNPs (rs7049105, rs10120688, rs16905599, rs10965235, 

rs10811658 and rs12347779) in the region associated with severe visual loss from 

glaucoma in the African American dataset (p<0.05) and one SNP (rs1333050) 

marginally associated with visual loss in the combined group (p=0.046). The most 

significantly associated SNP in the African American group (rs10120688) was also 

the SNP most significantly associated with POAG in that population and the SNP 

identified in two POAG GWA studies in European populations.173, 178 None of the 

other SNPs associated with visual loss was associated with POAG. The association 

with rs10120688 and visual loss from glaucoma in the African American dataset 

withstood correction for multiple testing using the Bonferroni method (p=0.0006; 

Bonferroni p<0.0010). The details of the association testing for this SNP are in Table 

4.27.  

 
Table 4.27 Association analysis of SNP rs10120688 (A allele) and severe visual impairment from glaucoma 

Population A allele frequency  
SVI : Controls 

p OR* (95% CI) p* OR** (95% CI) p** 

South African 0.34 : 0.39 0.2329 0.80 (0.55 - 1.16) 0.2346 0.84 (0.55 - 1.29) 0.4270 

Ghanaian 0.37 : 0.39 0.4391 0.91 (0.72 - 1.14) 0.4009 0.77 (0.55 - 1.07) 0.1166 

African 
American 

0.51 : 0.40 0.0004 1.55 (1.21 - 1.99) 0.0006 1.51 (1.12 - 2.03) 0.0061 

Combined 0.42 : 0.40 0.3057 1.10 (0.94 - 1.28) 0.2356 1.04 (0.88 - 1.23) 0.6453 

*Adjusted for population (South African, Ghanaian or African American) and gender; **Adjusted for population (South 
African, Ghanaian or African American), age and gender 
SVI, severe visual impairment from POAG; p, unadjusted p-value; OR (95% CI), odds ratio (95% confidence intervals) 

 

The odds ratios for association of SNP rs10120688 with severe visual loss in POAG 

in the African datasets are represented graphically in the Forest plot in Figure 4.44. 
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Figure 4.44 Forest plot of the odds ratios for the association of SNP rs10120688:A with severe visual impairment. Odds ratios 
(x-axis) are represented from the South African, Ghanaian, African American and combined datasets in the association with 
severe visual impairment (SVI). For comparison the odds ratio for association with POAG is represented in the African 
American dataset alone (POAG). The squares indicate the odds ratios with the 95% confidence intervals denoted by the lines.  

 

From the figure it is apparent that the risk allele for severe visual impairment in 

African Americans is, if anything, protective in the other two African populations. 

 

None of the other associations with SNPs in the region and visual loss from 

glaucoma withstood correction for multiple testing using either the Bonferroni method 

(p > 0.0010) or the p corrected using the SNPSpD interface (p > 0.0013). 

 

3.2.6.3.4 VCDR association 

 

The CDKN2B region was identified in a VCDR GWA study,195 so the SNPs in the 

gene were further evaluated by linear regression with adjustment for age, gender, 

population and diagnosis (POAG or control) for an association with VCDR. None of 

the SNPs genotyped in the region was found to be associated with VCDR in the 

South African, Ghanaian or combined datasets. SNP rs1537370 was nominally 

associated with VCDR in the African American dataset only (p=0.033). The SNP was 

not associated with POAG or severe visual loss from POAG in this or any of the 

other populations tested. The association did not withstand correction for multiple 

testing. 
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3.2.6.4 SIX1/6 
 

3.2.6.4.1 Allele frequencies 

 

The allele frequencies for each SNP included in the SIX1/SIX6 region in the South 

African study population and in the Ghanaian and African American datasets were 

similar to each other. The allele frequencies are compared with each other and with 

two HapMap populations (YRI, Yoruba from Nigeria and CEU, Utah residents with 

European ancestry) in Figure 4.45. The figure illustrates that the populations of 

African descent all have quite similar allele frequencies, whereas in many of the 

SNPs in this region the population of European descent has markedly different allele 

frequencies. In SNPs rs2350890, rs11849906, rs10148202 and rs7146104 the allele 

frequencies were more similar across all the populations illustrated. 

 
Figure 4.45 Allele frequencies of the SNPs in the SIX1/SIX6 region. Allele frequencies are represented on the y-axis in the 
South African, Ghanaian and African American datasets compared with those from two HapMap populations (YRI, Yoruba from 
Nigeria; CEU, Utah residents with European ancestry). 

 

3.2.6.4.2 POAG association 

 

Figure 4.46 summarises the POAG association analyses for each SNP in the 

SIX1/SIX6 region after adjustment for gender. The combined dataset was also 

adjusted for population (South African, Ghanaian or African American). There were 

no SNPs in this region associated with POAG in any of the populations. 
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Figure 4.46 POAG association of SNPs in SIX1/SIX6 in populations of African descent. The y-axis is the measure of 
association with POAG (represented by -log10p) by logistic regression adjusted for gender in the South African, African 
American and Ghanaian datasets and adjusted for gender and population in the combined dataset. On the logarithmic scale p = 
0.05 (not illustrated). 

 

One of the SNPs genotyped in the region (rs4901977) had been identified as having 

an association with POAG in the GWA study from the NEIGHBOR and GLAUGEN 

consortia.173 Figure 4.47 represents a comparison of the odds ratios for the 

associations from the meta-analysis of the results of the NEIGHBOR and GLAUGEN 

studies (Wiggs et al.173) and from the populations of African descent. 

 
Figure 4.47 Forest plot of the odds ratios for SNP rs4901977 in SIX1/SIX6. Odds ratios (x-axis) are represented from the 
publication by Wiggs et al.,173 the South African, Ghanaian, African American and combined datasets. The squares indicate the 
odds ratios with the 95% confidence intervals denoted by the lines. The alleles for the odds ratios are on the right of the odds 
ratios. 

 

From the figure it is apparent that the risk associated with SNP rs4901977 identified 
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by Wiggs et al.173 is not replicated in the populations of African descent either 

individually or together even when the alternate alleles used to report the odds ratios 

are taken into account. 

 

3.2.6.4.3 Severe visual impairment from glaucoma 

 

In a glaucoma subset analysis, SNPs in the SIX1/SIX6 genomic region were 

evaluated for an association with severe visual impairment (visual acuity of less than 

6/60 in either eye) from glaucoma in each population. None of the SNPs genotyped 

in the region was found to be associated with visual loss from glaucoma in the South 

African, Ghanaian or combined datasets. SNP rs7146104 was nominally associated 

with severe visual loss (after adjustment for gender) in the African American dataset 

only (p=0.025). The SNP was not associated with POAG in this or any of the other 

populations tested. The association did not withstand correction for multiple testing. 

3.2.6.4.4 VCDR association 

 
The SIX1/SIX6 region was identified in a VCDR GWA study,195 so the SNPs in the 

gene were further evaluated by linear regression with adjustment for age, gender, 

population and diagnosis (POAG or control) for an association with VCDR. None of 

the SNPs genotyped in the region was found to be associated with VCDR in the 

African American, Ghanaian or combined datasets. The SNPs associated with 

VCDR in the South African dataset (rs2350890 and rs10148202) were not 

associated with POAG or severe visual loss from POAG in this or any of the other 

populations tested. 
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4. DISCUSSION 
 

4.1 Study population 
 

The study population of black South Africans was representative of the region in 

which the study was conducted. It consisted of individuals with different ethnic 

affiliations evidenced by their different home languages. However the languages are 

all Southern Bantu languages (part of the Niger-Kordofanian linguistic macrofamily) 

and a structure analysis on the SNPs genotyped in the BeadXpress Study confirmed 

that the population is homogeneous but distinct from other African populations. This 

is not surprising in the context of the great genetic diversity in populations of African 

descent because of their ancestral age.302 

 

The comparison with other populations of African descent was extended in the 

TaqMan® Genotyping Study performed at Duke University where there was a unique 

opportunity to compare and combine the genotyping results from the South African 

study population and Ghanaian and African American groups. The Ghanaian and 

South African populations fall into the same genetic cluster (one of six in Africa) 

identified by Tishkoff et al.305 from a principal components analysis of 121 African 

populations. This may reflect the spread of Bantu-speaking populations from West 

Africa across Eastern and Southern Africa within the past 3000 to 5000 years. 

African Americans, while an admixed population, are also estimated to be of 

predominantly Niger-Kordofanian ancestry with approximately 13% European 

admixture and 8% admixture with other African populations.305 African Americans 

have been shown to cluster genetically closely with West Africans, consistent with 

the historic slave trade origin of African Americans who are largely descended from 

ancestors in West Africa.305 The allele frequency comparison suggests that the 

African Americans in this analysis were closer to the other two African populations 

and to the Yoruba from Nigeria than to the HapMap European population. In fact, the 

three African groups compared in the TaqMan® genotyping analysis have sufficient 

similarities (based on this small analysis of only 49 SNPs) to justify grouping them 

together to increase the power to detect small genetic effects in populations of 

African descent. 
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4.2 Association analyses 
 

The primary objective of the study was to evaluate SNPs in candidate genomic 

regions for an association with POAG. In each instance this was performed with a χ2 

test or Fisher’s exact test (unadjusted) or in a logistic regression model adjusted for 

gender or for both age and gender. The inclusion of gender as a covariate is justified 

because it is a potential confounder. The inclusion of age as a covariate tended to 

reduce the power to detect associations, without having a marked effect on the odds 

ratio for the effect size, however in some cases the inclusion of age introduced 

associations that were not otherwise identified as being significant. This may 

represent an artefact because age was strongly correlated with POAG in the study 

population as a result of selection bias. Adjustments for gender alone were therefore 

given more weight in the analyses. 

 

4.3 Candidate gene associations 
 

The candidate genomic regions that were evaluated in this study were selected for 

inclusion because they were located within known POAG loci, they had been 

identified in POAG association studies or they had been identified in ocular 

quantitative trait association studies. A detailed overview of the findings for each 

genomic region follows, but a summary of the candidate gene associations identified 

in this study is presented in Table 4.28.  
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Table 4.28 Summary of associations identified in the candidate gene association studies 

Population SA WA AA COMB EUR 
Association POAG IOP CCT VCDR DM POAG POAG POAG POAG 

Known POAG Genes 
MYOC x         
CYP1B1          
WDR36  x   x     
Regions identified in POAG association studies 
C2p16          
TMCO1       x x x 
CAV1/CAV2      x x x x 
CDKN2B/BAS-1       x  x 
SIX1/SIX6    x     x 

Regions identified through ocular quantitative trait associations 
COL1A1 x         
COL1A2   x  x     
COL5A1          
COL8A2          
ZNF469 x  x       
ATOH7          
Associations are marked with an ‘x’, a red ‘x’ represents an association that withstands correction for multiple testing 
SA; South African study population; DM, diabetes mellitus; WA, Ghanaian dataset; AA; African American dataset; COMB; 
combined African dataset; EUR, identified in European populations 

 

4.3.1  Known POAG genes 
 

4.3.1.1 MYOC 
 

Pathogenic mutations in the MYOC gene have been demonstrated to be important in 

a percentage of black South Africans with POAG who presumably have a monogenic 

form of the disease (Chapter 3). In this candidate gene association study, 18 

common variants in the gene were evaluated for an association with POAG in black 

South Africans. One variant had a weak association with POAG, indicating that this 

gene may be important in both the monogenic and genetically complex forms of the 

disease. 

 
4.3.1.2 CYP1B1 
 

This study failed to confirm the associations with POAG that have been reported with 

polymorphisms in the CYP1B1 gene. This lack of association is corroborated by a 

recent meta-analysis of genetic polymorphisms in CYP1B1 with POAG, which 

concluded that conflicting results reported in the literature may be the result of 
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different genetic structures among different populations.106 

 

4.3.1.3 WDR36 
 

There were no associations with POAG in black South Africans and SNPs in 

WDR36, but a weak association (that did not withstand correction for multiple 

testing) was identified with IOP and one SNP (rs1457113) in the gene. The 5q22 

locus that contains the gene has been identified in association with IOP in two 

genome-wide linkage studies.95, 206 The genetic effect of the risk allele of SNP 

rs1457113 on IOP was small in this study, but replicating the association in a larger 

group could suggest that WDR36 is the associated gene within the locus. 

 

A much more significant association with a SNP in WDR36 that did withstand 

Bonferroni correction was identified with a self-reported history of diabetes mellitus in 

this population, and more specifically, type 2 diabetes mellitus. This SNP and three 

others that showed more marginal associations with diabetes mellitus in this study 

had no overlap with the SNP associated with IOP. This genetic association is not 

among the 3659 genes reported with diabetes mellitus and recorded in the 

Phenopedia section of the Human Genome Epidemiology Network (HuGENet™) as 

of July 2012.306 A weakness of this finding is that body mass index was not recorded 

in this study, so the association results were not corrected for body mass index. The 

association with diabetes mellitus we have detected needs to be replicated in order 

for its significance to be confirmed. 

 

Confirmation of an association with diabetes and a recognised POAG locus would 

strengthen the evidence for an independent association between these two disease 

entities. Although it is thought that the two diseases are associated on the basis of 

diabetic microvascular damage and altered vascular autoregulation of the retina and 

optic nerve, an alternate hypothesis may be related to elevated IOP associated with 

diabetes.241, 243 Associations of WDR36 with both diabetes mellitus and IOP could 

substantiate this hypothesis. 
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4.3.2 Regions identified in POAG association studies 
 

4.3.2.1 Chromosome 2p16 region 
 

This study did not identify a significant association with POAG in black South 

Africans and the seven SNPs genotyped in the chromosome 2p16 region that had all 

shown significant associations in the Afro-Caribbean population of Barbados.175 The 

study was well powered to detect the magnitude of risk reported in that study. One 

SNP, rs11125375, showed a marginal association with the T allele, but the 

association did not withstand adjustment for gender or for age and gender. The odds 

ratio for the association was 1.4, which this study was underpowered to detect. This 

allele was the alternate allele to the risk allele identified by Jiao et al.175 The minor 

allele frequencies of the SNPs in this study were different to the original study, 

suggesting that despite the commonality of African descent, these two populations 

are not similar. As with our study, no association was shown with this region and 

POAG in Japanese and Korean cohorts.181, 307 Only a weak association has been 

reported with POAG and one SNP in this region in African-Americans (but not in 

Ghanaians).182 This suggests that the reported association may be specific to the 

original population in which it was identified. It could be a local founder effect or it 

may represent genetic drift or region specific selection pressures. Alternately there 

may be an unidentified causal variant in this region with different levels of linkage 

disequilibrium with the genotyped SNPs in different populations. 

 

4.3.2.2 TMCO1 
 

Genotyping results were available from eight SNPs in the TMCO1 genomic region in 

the South African, Ghanaian and African American datasets. The South African 

dataset alone did not have the statistical power to detect the odds ratio (OR = 1.5) 

reported in the GWA study by Burdon et al.178 However, combining all three of these 

datasets increased the power. In the combined dataset, an association approaching 

significance after adjusting for gender and population and with correction for multiple 

testing was identified in a SNP (rs7518099) that the above-mentioned GWA study 

identified, but with smaller odds ratios. That this SNP was included in an attempt to 

replicate a previously identified association suggests that applying correction for 
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multiple testing may be too stringent. This provides evidence for an association with 

glaucoma and this region in different populations. It is therefore likely that the 

TMCO1 gene locus represents a common pathway for glaucoma susceptibility 

across all populations. Further investigations into the function of the gene and its role 

in glaucoma are warranted. 

 

The region was also evaluated for an association with IOP because it had been 

identified by van Koolwijk et al.189 in an IOP GWA study. No convincing association 

with IOP was detected in any of the datasets of African origin suggesting that in 

these populations the association with POAG may be independent of IOP. However, 

the phenotypic data on IOP was incomplete, so the findings should be interpreted 

with caution. 

 

4.3.2.3 CAV1 / CAV2 
 

SNPs in the CAV1 and CAV2 genomic region were evaluated in both the 

BeadXpress genotyping project and in the TaqMan® study. Where the SNPs 

overlapped, the genotyping results concurred. None of the SNPs evaluated in this 

region was found to be associated with POAG in the South African study population, 

however the study was not powered to detect small genetic effects. In both the 

Ghanaian and African American datasets there were marginal associations with 

POAG and SNPs in CAV1/CAV2. Combining the South African dataset with the 

Ghanaian and African American datasets produced an association in SNP 

rs4236601 nearing significance after correction for multiple testing. This SNP was 

the most significantly associated SNP that had been detected by Thorleifsson et 

al.177 in their GWA study and was therefore included in the study for replication 

purposes, suggesting that correction for multiple testing may not be appropriate. As 

was the case with the SNPs in TMCO1, the odds ratio was smaller for this African 

dataset than it was for the European dataset in which the association was first 

detected. An association with the CAV1/CAV2 genomic region and glaucoma has 

been demonstrated in Europeans, in Asians and now in Africans suggesting that it 

plays a role in glaucoma susceptibilty across all populations, but the different odds 

ratios suggest different degrees of risk association.  
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A biological hypothesis for a role for the caveolin gene products in glaucoma exists 

with their regulatory capacity for TGF-β. In addition, the results of the IOP GWA 

study by van Koolwijk et al.189 support an association of this region with IOP. No 

association with IOP was identified for SNPs in this region (bearing in mind the 

limitation of incomplete phenotypic information) and the study populations 

investigated. Nonetheless, the region, and how it affects a glaucoma phenotype, are 

deserving of further study in African populations. 

 

4.3.2.4 CDKN2B / CDKN2BAS-1 
 

Tagging SNPs and ‘literature SNPs’ were evaluated in the 9p21 locus using both 

BeadXpress and TaqMan® genotyping. Where the SNPs overlapped, the genotyping 

results concurred. The region was first identified in a VCDR GWA study, so each 

SNP was evaluated for an association with both POAG and with VCDR. This study 

did not show an association with any of the SNPs and VCDR in the South African 

study population. This result was anticipated because the genetic effect on VCDR of 

the ‘literature SNP’ identified by Ramdas et al.195 was too small to be detected with 

this sample size. Expanding the association with VCDR to include the Ghanaian and 

African American datasets revealed a nominal association with one SNP in the 

region and VCDR in the African American dataset, but the association did not 

withstand correction for multiple testing and was not present in the combined 

dataset. 

 

The POAG association analysis also revealed no significant associations with any of 

the SNPs in the South African study population. This may be because the 

association with POAG has been demonstrated to be stronger with the NTG 

phenotype:171, 173, 174 NTG was very uncommon in the South African study 

population. Alternately there may be a small genetic risk associated with POAG in 

this population that this sample size was insufficient to detect.  

 

Combining the datasets of African descent and thus increasing the sample size did 

not yield any effects that withstood correction for multiple testing. An association with 

POAG and this region has however been demonstrated in a population of African 

descent by Cao et al.196  in the Afro-Caribbean population of Barbados. Furthermore, 
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the African American dataset alone had a SNP (rs10120688) with an association to 

POAG that approached significance after correction for multiple testing. This same 

SNP, that was also identified by Wiggs et al.173 and Burdon et al.178 in populations of 

European descent, was significantly associated with severe visual loss from 

glaucoma in the African American group. Comparing the association analyses for 

this SNP in the three African datasets revealed similar minor allele frequencies in the 

control groups, but the minor allele was the risk allele for both POAG and severe 

visual loss from POAG in the African Americans whereas the minor allele was, if 

anything, protective in the other two groups. Combining the three African datasets in 

this study therefore, not surprisingly, removed the significance seen in the African 

American population alone. This suggests that there are population differences at 

this locus within these three different populations of African descent. Combining the 

datasets in this instance, while increasing the power, in fact masks genuine 

population specific signals.  

 

The CDKN2B / CDKN2BAS-1 region has been convincingly demonstrated to be 

associated with POAG and NTG in several populations, but the findings of this study 

suggest that the genetic effect varies with different populations and within 

populations originating from Africa. 

 

4.3.2.5 SIX1 / SIX6 
 

SNPs in SIX1, SIX6 and the intergenic region were evaluated in both the 

BeadXpress genotyping project and in the TaqMan® study. Where the SNPs 

overlapped, the genotyping results concurred. The region was first identified, along 

with the 9p21 region, by Ramdas et al.195 in association with VCDR. The BeadXpress 

study did not show an association with any of the SNPs and VCDR in the South 

African study population. Two SNPs (rs2350890 and rs10148202) within the region, 

that were only evaluated with TaqMan® genotyping, did however demonstrate an 

association with VCDR after adjusting for POAG diagnosis, age and gender. The 

associations did not withstand correction for multiple testing and were not found in 

either of the other African populations or the combined dataset. 

 

There were no SNPs that were associated with POAG in the South African study 
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population or in either of the other two African populations evaluated or in the 

combined group of individuals of African descent. The combined sample size was 

sufficient to replicate the effect size reported in the literature suggesting that the 

POAG susceptibility alleles in SIX1/SIX6 discovered in European and Japanese 

populations play a greatly reduced or negligible role in populations of African 

descent.172, 173 

 

4.3.3 Regions identified in ocular quantitative trait association studies 
 

4.3.3.1 Collagen genes (COL1A1, COL1A2, COL5A1 and COL8A2) 
 

The collagen genes COL1A1, COL1A2, COL5A1 and COL8A2 were selected as 

candidate genes for POAG because of their association with CCT. Despite the study 

being powered to detect genetic effects on CCT of more than 8µm per risk allele, no 

significant associations were detected with SNPs in these regions and CCT in this 

population. There was a marginal association with a SNP in COL1A2 and CCT and, 

in addition, individual SNPs in COL1A1and COL8A2 showed a nominal association 

with POAG in the study population. These associations did not withstand correction 

for multiple testing. This lack of association confirms the findings of Ulmer at al.234 

who evaluated CCT in a POAG GWA study. As with this South African study, they 

found no associations with these genes for either CCT or POAG in the European 

population they evaluated. 

 

The association analysis with diabetes mellitus revealed a nominal association with 

three SNPs in COL1A2 and diabetes mellitus. The associations did not withstand 

correction for multiple testing. 

 

4.3.3.2 ZNF469 
 

The 16q24 genomic region was also included as a POAG candidate gene for its 

association with CCT. In this study a single SNP in the region was weakly associated 

with CCT. A different SNP was associated with POAG and in a glaucoma subset 

analysis was associated with glaucoma drainage surgery. None of the associations 

remained significant after correction for multiple testing.  
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4.3.3.3 ATOH7 
 

ATOH7 was included as a POAG candidate gene in the BeadXpress study because 

the gene was identified in a GWA study in association with optic disc area and 

VCDR.195 A SNP in the region was identified in association with POAG in the Afro-

Caribbean population of Barbados in a study of similar size to this one.196 The 

BeadXpress study was unable to replicate the association of SNPs in the gene with 

POAG. This provides further evidence of population differences between these two 

populations of African origin. This study did not identify an association with SNPs in 

the region and VCDR indicating that in this population there is a reduced role of this 

region in the susceptibility to optic disc parameters.  

 

4.4 Limitations 
 

The candidate genes selected were mostly selected out of work on European and 

Asian populations. European, Asian and African populations differ and may have 

different risk factors. 

 

The tagging SNPs were selected using the Yoruba from Nigeria as the reference 

population, but also comparing the SNPs with tagging SNPs for the Luhya and 

Maasai from Kenya. The diversity within African populations suggests that these 

populations are imperfect proxies for black South Africans.  

 

The candidate gene association studies were designed to detect moderate genetic 

risk effects in the South African dataset. This study did not detect any such effects. 

This does not exclude effects accounting for a small percentage of the risk for 

glaucoma. GWA studies have only found small risk effects to date. A larger sample 

size would be required to detect such effects. Combining datasets of different 

populations of African descent to achieve this increased the power to detect 

associations common to all the groups, but did not increase the power to detect 

population-specific effects. 
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4.5 Summary 
 

This first candidate gene association study in a black South African population did 

not detect any significant genetic effects within the regions included in the study. 

Combining the South African data with data from a West African population and an 

African American population significantly increased the power to detect associations 

and identified associations of POAG with the CAV1, CAV2 and TMCO1 genomic 

regions. These are likely, therefore, to be common pathways for glaucoma 

susceptibility across all populations. The risk effect of the associated alleles was, 

however, less than that recorded in other populations.   

 

The African American population alone had a significant association with a SNP in 

CDKN2BAS-1 and severe visual impairment from glaucoma that was not 

strengthened by combining the African populations. This suggests that the African 

populations have different susceptibilities in this and potentially other genomic 

regions and that evaluating different African populations individually is still important.  

 

A quantitative trait analysis did not find associations withstanding multiple correction 

with candidate genes and IOP, VCDR or CCT, but a significant association was 

identified with a SNP in WDR36 and diabetes mellitus. This finding needs replication. 

 

The results of the study suggest that the POAG genetic susceptibility alleles found in 

other populations play a reduced role in populations of African ancestry underscoring 

the need for large genome-wide association studies in African populations. 

Combining populations of African descent may be used in future studies of this type 

to increase the power to detect small genetic effects. Populations of African descent 

are, however, genetically different and should also be evaluated independently to 

identify population specific effects. 
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Chapter 5: Conclusion 

 
1. PROBLEM DEFINITION 
 

Glaucoma, an optic neuropathy characterised by specific functional and structural 

alterations to the optic nerve, is the most important cause of irreversible visual loss in 

South Africa. Primary open-angle glaucoma (POAG), the commonest type of 

glaucoma in South Africa, is consequently an important cause of morbidity in this 

country. The visual loss caused by POAG, while irreversible, may be prevented with 

early detection and treatment of the condition. 

 

The pathogenesis of POAG is incompletely understood, however it is widely 

accepted that genetic factors plays a role in the development of the disease. POAG 

is genetically heterogeneous.  

 

A subgroup of individuals with POAG has an apparently ‘monogenic’ form of the 

disease. The most important gene associated with this type of POAG is the MYOC 

gene that codes for myocilin. MYOC mutations have been documented to cause 

POAG in approximately 3% to 5% of individuals in several different population 

groups from around the world. Exploring the gene for mutations in different 

populations has identified numerous pathogenic mutations that are thought to 

mediate glaucoma through a gain-of-function model. The pathogenesis of myocilin 

glaucoma is, however, still unknown and the identification of new mutations remains 

important in understanding the disease. In addition, mutations specific to individual 

populations may be amenable to genetic screening in that population and may 

prevent visual loss. 

 

The majority of POAG patients have a complex, multifactorial pattern of inheritance. 

Numerous genes have been identified as risk factors in this group. Many of the 

associations have only been reported in single studies, in one population group or in 

association with specific POAG phenotypes. More recently there have been 

successful genome wide association (GWA) studies that have identified common 

variants as genetic risk factors. These common variants are, however, only 

responsible for a small percentage of the risk for POAG. Identifying risk alleles 
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remains important for understanding the molecular basis of the disease, 

distinguishing subtypes and developing targeted therapies for the disease. 

 

The most important risk factor for POAG is IOP that is an ocular quantitative trait. 

Evaluating common variants for associations with this, and other ocular quantitative 

traits implicated in POAG (CCT and VCDR) is therefore another approach to unravel 

the genetics of glaucoma.  

 

Diabetes mellitus is thought to be an independent risk factor for POAG. Common 

genetic risk factors for both POAG and diabetes mellitus may help to define the 

association of these two common conditions. 

 

Populations of African descent are significantly affected with POAG. It is commoner 

in African populations, occurs at a younger age and is more severe. Despite this, 

African populations are understudied with respect to POAG and more specifically 

with respect to the genetics of POAG. There have been no prior studies on the 

genetics of POAG in black South Africans. African populations are the most diverse 

in the world because of their ancestral age. Genetic studies in African populations 

could therefore identify new associations.  

 

The purpose of this research was, therefore, to identify genetic risk factors for POAG 

in black South Africans. Ultimately it is hoped that this will translate into a better 

understanding of the pathogenesis of the disease, new treatments, earlier diagnosis 

and the prevention of irreversible visual loss from glaucoma. 
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2. STUDY OBJECTIVES 
 

2.1 Hypothesis 
 

The hypothesis was that there are identifiable genetic risk factors associated with 

POAG in black South Africans. The findings in this study support the hypothesis.  

 

2.2 Specific aims 
 

2.2.1 Aim 1: Characterise POAG phenotypically in black South Africans 
 

The study population consisted of self-identified black South African adult POAG and 

control participants from the St John Eye Hospital in Soweto. The population was 

representative of the black population of South Africa with ten of the country’s eleven 

official languages reflected as first languages in the sample. A significant proportion 

of the study population had hypertension and/or diabetes mellitus appropriate for the 

mean age (65 years) of the sample and the prevalence of these conditions in South 

Africa.  

 

The POAG patients were deliberately younger than the controls to strengthen the 

diagnostic certainty in the control group. Hypertension, diabetes mellitus and 

lenticular opacities were over-represented in the control group because of the age 

bias and the fact that the controls were non-glaucomatous eye-clinic patients. 

Despite this there were significantly more POAG patients than control subjects with a 

family history of blindness. This provides evidence for the importance of the genetic 

component to the disease in this population. 

 

The POAG participants had a mean age of diagnosis younger than that reported in 

non-African populations (despite also presenting late in the disease), they had higher 

IOPs at diagnosis and the disease was more advanced. More than half of the POAG 

patients in the study population were severely visually impaired as a result of the 

glaucoma. The only predictor for severe visual loss in this population was a larger 

VCDR.  
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The POAG patients had thinner corneas than the controls, but the mean CCT for the 

entire study population was significantly lower than that recorded in non-African 

populations. CCT was thicker in the diabetics and became thinner with age. 

 

There were relatively few POAG patients known to have a juvenile onset for the 

condition, although it is likely that there were more patients in this category, but who 

presented at an older age with advanced disease. There were very few POAG 

patients in this study population with NTG. 

 

POAG in this group of patients was treated medically, surgically or with laser either 

alone or in combination. More than half of the POAG participants were treated with 

glaucoma drainage surgery. This occurred more frequently in patients with higher 

IOPs and more advanced cupping. IOP control was achieved in more than two-thirds 

of the entire group of patients. 

 

2.2.2 Aim 2: Determine the extent to which POAG in black South Africans is 
mediated by mutations in the MYOC gene 

 

Sequence variants were identified within the exons and flanking non-coding regions 

of the MYOC gene in the study population. Most of the variant alleles occurred with 

similar frequencies in POAG and control participants suggesting that they were not 

associated with POAG. Two SNPs had allele frequencies that varied in the two 

groups, but not significantly. There were three potentially pathogenic mutations 

identified and subsequently explored in family members. 

 

The first of these was the Lys500Arg mutation that was only identified in POAG 

patients and not in controls in the study population. However, the mutation is 

predicted to be tolerated and has been described in control subjects in other African 

populations. In addition this study identified one unaffected family member with the 

mutation and another family member who was a POAG suspect without the 

mutation. The evidence suggests that the mutation is a benign polymorphism. 

 

The Gly374Val mutation was identified as a novel glaucoma-causing mutation. The 

mutation is predicted to be damaging to the protein. It occurred only in POAG 
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patients and not in controls with a prevalence of 0.9% in the POAG population. It 

was not identified in any family members.  

 

The Tyr453del frameshift mutation was a known glaucoma-causing mutation thought 

to cause gain-of-function from a mutated protein that has only been described in 

African populations. It occurred in the South African POAG group with a prevalence 

of 2.3%: more commonly than in any other African population in which it has been 

observed. The mutation is incompletely penetrant because it was identified in two 

unaffected controls from the study population. Penetrance of the mutation, as 

estimated from this very small sample, increases from 25% at the age of 50 years to 

80% at the age of 80 years. Despite the challenges of incomplete penetrance, family 

screening successfully identified a family member with undiagnosed POAG who is 

now receiving treatment for the condition. A further two family members considered 

to be at high risk for developing the disease were also identified and will be 

monitored for disease development. Visual loss has therefore been prevented 

through the screening of this mutation.  

 

POAG in black South Africans is therefore mediated by mutations in the MYOC gene 

in approximately 3.3%. Screening of the mutations in black South African POAG 

patients would identify families suitable for cascade screening that would in turn 

allow for early diagnosis and the prevention of visual loss from glaucoma. 

 

2.2.3 Aim 3: Determine the contribution of genetic variation within candidate 
genomic regions to POAG in black South Africans 

 

Association studies using common genetic variants are a useful tool for uncovering 

genes associated with common conditions. The candidate genomic regions 

evaluated in this study were selected for inclusion because they were located within 

known POAG loci, they had been identified in POAG association studies in other 

populations or they had been identified in association with ocular quantitative traits. 

 

The study was powered to detect moderate genetic effects that would consequently 

be most valuable clinically. There were no significant associations that withstood 

correction for multiple testing detected with POAG in black South Africans and 
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common variants in any of the genomic regions included in the study (MYOC, 

CYP1B1, WDR36, chromosome 2p16, TMCO1, CAV1/CAV2, CDKN2B/CDKN2BAS-

1, SIX1/SIX6, COL1A1, COL1A2, COL5A1, COL8A2, ZNF469 AND ATOH7). 

Notably the study did not corroborate a very significant association and strong 

genetic effect with a region on chromosome 2p16 and POAG that had been detected 

in an Afro-Caribbean population suggesting that that effect may be population-

specific.  

 

The absence of moderate effects does not preclude small genetic effects in the 

genes evaluated. In fact, weak associations with small genetic effects were identified 

with POAG in this population and common variants in MYOC, ZNF469, COL1A1 and 

COL8A2. These are therefore target regions for further research in this population. 

The ZNF469 genomic region was also marginally associated with CCT in the study 

population. VCDR association testing revealed a weak association with SNPs in 

SIX1/SIX6. IOP association testing identified a nominal association with a SNP in 

WDR36. Interestingly, a much more significant association was identified with SNPs 

in the WDR36 gene and the POAG risk factor, diabetes mellitus. This finding needs 

replication. 

 

Comparing and combining the association testing in this population with a West 

African population and an African American population for the TMCO1, CAV1/CAV2, 

CDKN2BAS-1 and SIX1/SIX6 regions yielded further insights. All three of these 

populations are of predominantly Niger-Kordofanian ancestry (although the African 

American population is an admixed population), so combining the three populations 

of African descent had the effect of creating a larger dataset that was adequately 

powered to detect small genetic effects. This resulted in the replication of 

associations with SNPs in the TMCO1 and CAV1/CAV2 regions and POAG. These 

regions, although associated with a smaller risk effect in POAG in African 

populations, are likely common pathways for glaucoma susceptibility across all 

populations. They are therefore important regions for further study. 

 

Since significant population structure is evident among African populations, pooling 

of data across the populations does, however, need to be approached with care. As 

evidence of this a SNP in CDKN2BAS-1 that had been identified in separate GWA 
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studies in European and Asian populations was significantly associated with severe 

visual impairment from glaucoma in African Americans and nominally associated 

with POAG in the same population. There was no association with either the West 

African or South African populations and combining all three populations with African 

Ancestry led to a loss of association. It is possible that the effect is specific to NTG 

as is suggested by the European and Asian studies, however NTG was an 

uncommon diagnosis in all three of the populations of African descent. The effect 

may be specific to only a subset of African populations or may be associated with 

European population admixture. Regardless of the reasons, this suggests that 

African populations should be evaluated independently as well as together. 

 

The study results suggest that genetic variation at common variants within the 

specific candidate genomic regions evaluated in this study only contributes, if 

anything, a small percentage to the risk for POAG in black South Africans. A larger 

sample size would provide more certainty by being powered to detect smaller 

effects, however a search for associations with other genomic regions in African 

populations would also be valuable. 
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3. FURTHER WORK 
 

The myocilin study has been extended, in an ongoing project, to pilot screening (for 

the two mutations) on all willing POAG patients attending the eye clinics affiliated to 

the University of the Witwatersrand. Cascade screening will then be offered to the 

relatives of patients with mutations. This will provide more information on the 

phenotype associated with the mutations, on penetrance and on the value of this 

approach for screening in this country. 

 

Marginal associations that were identified with variants in candidate genes can be 

explored in larger black South African study populations to confirm or reject their 

involvement in the disease. Country-wide collaborative studies could achieve the 

numbers required. 

 

While a candidate gene approach is practical, it is apparent that populations of 

African descent have different genetic contributions to POAG risk. A GWA study in 

these populations could provide new insights into POAG pathogenesis. This would 

require large numbers of participants that could be achieved collaboratively among 

African populations. Ultimately, however, further genetic studies into this South 

African population are warranted.  

 

The association of diabetes mellitus and SNPs in WDR36 requires confirmation in an 

independent dataset of black South Africans in whom body mass index has also 

been measured. 
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4. CONCLUSION 
 

From this first study into the genetics of POAG in black South Africans one can 

conclude that genetic risk factors are important in the pathogenesis of POAG in 

black South Africans.  

 

POAG in black South Africans is under-diagnosed. Individuals with the disease 

present with higher IOPs and more advanced disease at a younger age than their 

European counterparts. Irreversible severe visual impairment from the disease 

occurs in over half of the disease sufferers indicating that this is a significant health 

problem in South Africa. 

 

Mutations in the MYOC gene contribute to POAG in approximately 3.3% of 

individuals with the disease. Screening for these mutations can identify families in 

which cascade screening would be appropriate. This can identify, as it did in this 

study, undiagnosed or high-risk individuals and ultimately prevent irreversible visual 

loss. 

 

While no moderate risk associations were identified that withstood correction for 

multiple testing with common variants in candidate genes and POAG or ocular 

quantitative traits, there were trends suggesting directions for further investigation.  

 

This study has identified genetic risk factors for POAG in black South Africans that 

may prevent visual loss. This study can further target research that may ultimately 

lead to a reduction in irreversible visual loss from this common and devastating 

condition. 
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APPENDIX 2 - PARTICIPANT INFORMATION AND CONSENT 
FORMS 
 

1. Control participant information 
 

1.1 Introduction and summary 
 

Hello 
 
My name is Dr Sue Williams. I am a consultant eye specialist at St John and I will be 
conducting the study we are speaking about. This form is a summary of the fuller information 
sheet, and does not replace it. 
 
We are studying a condition called primary open angle glaucoma (POAG) that may cause 
blindness. It seems that this may be inherited in the genes. The purpose of this study is to take 
a blood sample from patients in this country with POAG. We will then take the DNA (which 
contains our genes) out of that blood without doing any other tests on the blood. We want to 
find the genes that are associated with POAG. We will also be doing eye examinations, eye 
tests and blood tests on people, like you, who don’t have POAG – to compare the genes of 
people with POAG to those of people without POAG.  
 
This study will not help you in any way but it will help us to understand the disease better 
and may help us to develop new ways to treat the disease in the future. 
 
Once we have done the gene tests on your DNA we will store a sample of your DNA, but we 
will only use it for other tests for glaucoma. It will not be used for any other purpose. 
 
You are free to join the study or not to join the study. It is your choice. If you don’t want to 
join the study we don’t mind and your treatment won’t change. 
 
There is much more information in the main patient information sheet; please read it 
carefully, and discuss the details with me if necessary. 
 
Thank you for your interest. 
 

1.2 Control participant information 
 

I (Dr Susan Williams) am undertaking research into the underlying genetic cause for primary 
open angle glaucoma (POAG). I will be doing the research at the St John Eye Hospital where 
I am a consultant. 
 
I would like to invite you to enter this study as a control participant. I am studying patients 
with POAG, but I need to compare them to healthy individuals. You do not have POAG so I 
would like your participation as a healthy control. This will mean answering some questions 
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about your background, your health and your eyes. Your eyes will be examined. You will 
then have a blood sample taken. 
 
You don’t have to join this study. You can also decide to leave the study at any time. 
If you do not want to be part of this study or decide to leave the study it will not affect your 
regular treatments or medical care in any way.  
 
INFORMATION ABOUT PRIMARY OPEN ANGLE GLAUCOMA (POAG) 
POAG is a type of glaucoma. Glaucoma is a condition where the optic nerve (that connects 
the eye to the brain and carries information from the eye to the brain) is gradually damaged. 
This damage first reduces side vision then central vision. It eventually causes blindness. A 
high pressure in the eyes is one of the causes for the damage. POAG can be treated with eye 
drops or surgery to lower the pressure inside the eyes if it is discovered early. If there has 
already been some loss of vision, this loss is permanent and treatment does not reverse the 
damage but can prevent further damage. 
 
We don’t know what causes POAG. It seems likely that POAG is an inherited disease 
because it occurs more commonly in some parts of the world and within families. 
Researchers in other parts of the world have found genes (part of the DNA that we inherit 
from our parents that is found in all the cells of our bodies) that are associated with POAG. 
There have not been any studies looking for gene associations in Southern Africans.  
 
The purpose of this research is to study a few genes that may be associated with glaucoma in 
a group of Southern African patients with glaucoma and to compare these gene findings with 
a similar group that do not have glaucoma. We hope that the results will help us to 
understand more about glaucoma. This might lead to new treatments for the condition as well 
as new ways to make the diagnosis of glaucoma early before people lose vision from the 
disease.  
 
INFORMATION ABOUT DNA SAMPLING 
In order to study your genes we take a sample of blood from your arm. We then extract your 
DNA from this blood sample. DNA is the chemical inside the nucleus of all our cells that we 
inherit from our parents. It carries the genetic instructions for making us living organisms. 
Extracting the DNA allows us to study your genes. Once we have extracted your DNA, we 
will study the possible glaucoma genes for this research. The remainder of your DNA will be 
stored at the NHLS Molecular Genetics Laboratory sample repository here in South Africa. 
In the future if further tests become available for genes involved in glaucoma we may use 
your DNA to look for these genes. We will not use your DNA for any other purpose.  
 

EXPECTED BENEFITS 
This study will not help you, but it will help us to understand POAG better and may help us 
to develop new ways to treat the disease in the future. 
 
WHAT TO EXPECT FROM THE STUDY 
Once you have signed the consent form we will ask you some questions about your 
background, your health and your eyes. I shall then perform a complete eye examination on 
you. This examination will include dilating your eyes. This is part of a routine eye 
examination. It may make your vision a bit blurred and sensitive to light for up to six hours. 
It is not advisable to drive if your pupils are dilated. You will also undergo a visual field test 
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and an analysis of the nerve layer around your optic nerve. These tests will confirm that you 
do not suffer from glaucoma. All of this information will be used in the research study, but 
your personal details will be withheld. Then a nursing sister will take four teaspoons (20ml or 
2 tubes) of blood from a vein in your arm. Venipunctures (drawing blood) are normally done 
as part of routine medical care and present a slight risk of discomfort.  Drawing blood may 
result in faintness, inflammation of the vein, pain, bruising or bleeding at the puncture site. 
There is also a slight possibility of infection. Your protection is that experienced personnel 
perform the procedures under sterile conditions.  This blood will be sent to the laboratory 
where your DNA will be extracted from it. Most of your DNA will then be stored under the 
code we have assigned to you (not your name). Some of the DNA will be used to assess the 
glaucoma genes we are researching. 
 
If we would like you to come on a separate day for any of these tests then we will pay you 
R50 to cover your transport costs. 
 
CONFIDENTIALITY 
Only the investigators of the study will know your name and personal details. You will be 
given a code and number for the study so that no one knows who you are. The blood samples 
and DNA will not be attached to your name – they will only have your code and number on 
them. 
 
CONTACT DETAILS 
If you have any problems you can contact me at any time on this telephone number: - 
Dr Susan Williams – 082 467 6999. 
If you have any complaints or problems with this research you may report 
them to the Chair of the Human Research Ethics Committee at the University 
of the Witwatersrand on this telephone number – (011) 717 1234. 
 

2. POAG participant information  
 

2.1 Introduction and summary 
 

Hello 
 
My name is Dr Sue Williams. I am a consultant eye specialist at St John and I will be 
conducting the study we are speaking about. This form is a summary of the fuller information 
sheet, and does not replace it. 
 
We are studying a condition that you have called primary open angle glaucoma (POAG) and 
that may cause blindness. It seems that this may be inherited in the genes. The purpose of this 
study is to do eye examinations, eye tests and to take a blood sample from patients in this 
country with POAG. We will then take the DNA (which contains our genes) out of that blood 
without doing any other tests on the blood. We want to find the genes that are associated with 
POAG. We will also be using the records from all you eye related tests to help us find 
patterns between specific results from these tests or examinations and the DNA changes. In 
addition, we will be doing blood tests on other people who don’t have POAG – to compare 
the genes of people with POAG to those of people without POAG. 
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This study will not help you in any way but it will help us to understand the disease better 
and may help us to develop new ways to treat the disease in the future. 
 
Once we have done the gene tests on your DNA we will store a sample of your DNA, but we 
will only use it for other tests for glaucoma. It will not be used for any other purpose. 
 
You are free to join the study or not to join the study. It is your choice. If you don’t want to 
join the study we don’t mind and your treatment won’t change. 
 
There is much more information in the main patient information sheet; please read it 
carefully, and discuss the details with me if necessary. 
 
Thank you for your interest. 
 

2.2 POAG participant information 
 

I (Dr Susan Williams) am undertaking research into the underlying genetic cause for primary 
open angle glaucoma (POAG). I will be doing the research at the St John Eye Hospital where 
I am a consultant. 
 
I would like to invite you to enter this study as a participant. This will mean answering some 
questions about your background, your health and your eyes. Your eyes will be examined. 
You will then have a blood sample taken. We will ask you to return to the hospital on another 
occasion to talk to a genetic counsellor so that we can find out if this is a condition that runs 
in your family. We will compensate you for the cost of returning to the hospital for our 
research. 
 
You don’t have to join this study. You can also decide to leave the study at any time. 
If you do not want to be part of this study or decide to leave the study it will not affect your 
regular treatments or medical care in any way.  
 
INFORMATION ABOUT PRIMARY OPEN ANGLE GLAUCOMA (POAG) 
POAG is a type of glaucoma. Glaucoma is a condition where the optic nerve (that connects 
the eye to the brain and carries information from the eye to the brain) is gradually damaged. 
This damage first reduces side vision then central vision. It eventually causes blindness. A 
high pressure in the eyes is one of the causes for the damage. POAG can be treated with eye 
drops or surgery to lower the pressure inside the eyes if it is discovered early. If there has 
already been some loss of vision, this loss is permanent and treatment does not reverse the 
damage but can prevent further damage. 
 
We don’t know what causes POAG. It seems likely that POAG is an inherited disease 
because it occurs more commonly in some parts of the world and within families. 
Researchers in other parts of the world have found genes (part of the DNA that we inherit 
from our parents that is found in all the cells of our bodies) that are associated with POAG. 
There have not been any studies looking for gene associations in Southern Africans.  
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The purpose of this research is to study a few genes that may be associated with glaucoma in 
a group of Southern African patients with glaucoma and to compare these gene findings with 
a similar group that do not have glaucoma. We hope that the results will help us to 
understand more about glaucoma. This might lead to new treatments for the condition as well 
as new ways to make the diagnosis of glaucoma early before people lose vision from the 
disease.  
 
INFORMATION ABOUT DNA SAMPLING 
In order to study your genes we take a sample of blood from your arm. We then extract your 
DNA from this blood sample. DNA is the chemical inside the nucleus of all our cells that we 
inherit from our parents. It carries the genetic instructions for making us living organisms. 
Extracting the DNA allows us to study your genes. Once we have extracted your DNA, we 
will study the possible glaucoma genes for this research. The remainder of your DNA will be 
stored at the NHLS Molecular Genetics Laboratory sample repository here in South Africa. 
In the future if further tests become available for genes involved in glaucoma we may use 
your DNA to look for these genes. We will not use your DNA for any other purpose.  
 
EXPECTED BENEFITS 
This study will not help you, but it will help us to understand POAG better and may help us 
to develop new ways to treat the disease in the future. 
 
WHAT TO EXPECT FROM THE STUDY 
Once you have signed the consent form we will ask you some questions about your 
background, your health and your eyes. I shall then perform a complete eye examination on 
you. This examination will include dilating your eyes. This is part of a routine eye 
examination. It may make your vision a bit blurred and sensitive to light for up to six hours. 
It is not advisable to drive if your pupils are dilated. You will also undergo a visual field test 
and an analysis of the nerve layer around your optic nerve. These tests are routine in the 
diagnosis and management of glaucoma. All of this information will be used in the research 
study, but your personal details will be withheld. Then a nursing sister will take four 
teaspoons (20ml or 2 tubes) of blood from a vein in your arm.  Venipunctures (drawing 
blood) are normally done as part of routine medical care and present a slight risk of 
discomfort.  Drawing blood may result in faintness, inflammation of the vein, pain, bruising 
or bleeding at the puncture site. There is also a slight possibility of infection. Your protection 
is that experienced personnel perform the procedures under sterile conditions.  This blood 
will be sent to the laboratory where your DNA will be extracted from it. Most of your DNA 
will then be stored under the code we have assigned to you (not your name). Some of the 
DNA will be used to assess the glaucoma genes we are researching. 
 
On a separate occasion a genetic counsellor, who will determine whether this disease is likely 
to run in your family, will interview you and ask you questions about the health of your 
family. If you have family members with glaucoma we may ask you to bring them to the 
hospital for us to include them in the study. 
 
If we would like you to come on a separate day for any of these tests then we will pay you 
R50 to cover your transport costs. 
 
CONFIDENTIALITY 
Only the investigators of the study will know your name and personal details. You will be 
given a code and number for the study so that no one knows who you are. The blood samples 
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and DNA will not be attached to your name – they will only have your code and number on 
them. 
 
CONTACT DETAILS 
If you have any problems you can contact me at any time on this telephone number: - 
Dr Susan Williams – 082 467 6999. 
If you have any complaints or problems with this research you may report 
them to the Chair of the Human Research Ethics Committee at the University 
of the Witwatersrand on this telephone number – (011) 717 1234. 
 
 
3. Consent form 
 
I, the undersigned, have been fully informed as to the procedure to be followed 
and have been given a description of the discomforts, risks and benefits of 
joining this study. 
 
In signing this form, I agree to participate in this study and for my medical 
records to be used as part of the research. 
 
I understand that I am free to refuse to be part of this study or to withdraw my 
consent and stop participating in this study at any time. If I do withdraw I 
understand that this will not affect my regular treatment or medical care in any 
way. If I choose not to be part of this study I will not be treated any differently. 
 
I understand that if I have any questions at any time, they will be answered. 
 
I understand that my confidentiality will be maintained at all times through the 
use of a code and numbering system. 
 
A signed copy of this consent form will be made available to me if I want one. 
 
 
Date:………… Participant:..…………………… ….…………….. 
      Name    Signature 
 
Participant date of birth………… 
 
 
Date:………… Witness:………………………. .. ………………….. 
      Name    Signature 
 
 
PARTICIPANT CODE:…………… 
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4. Consent form for DNA storage for possible future use 
 
I, the undersigned, have been fully informed as to the procedure to be followed 
and have been given a description of the discomforts, risks and benefits of 
having my DNA sampled and stored for possible further research. 
 
In signing this form, I agree to have my DNA sampled and stored at the NHLS 
Molecular Genetics Laboratory sample repository. 
 
I understand that most of the DNA that is extracted from my blood will be 
stored in Johannesburg and may be used for further genetic testing into 
glaucoma only. This may include sending the samples overseas for further tests. 
This process will be monitored by the Wits Ethics Committee. 
 
I understand that if I have any questions at any time, they will be answered. 
 
I understand that I can choose to have my DNA discarded at any time. 
 
I understand that my confidentiality will be maintained at all times through the 
use of a code and numbering system. 
 
A signed copy of this consent form will be made available to me if I want one. 
 
 
 
Date:………… Participant:……………  ………………….. 
     Name    Signature 
    
Participant date of birth………… 
 
 
Date:………… Witness:….……………  ………………….. 
     Name    Signature 
 
PARTICIPANT CODE…………… 
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APPENDIX 3 - DATA COLLECTION SHEETS 
 

1. Questionnaire 
 

Date:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  BP=	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  HGT=	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Participant	
  Code:	
  
Date	
  of	
  birth:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Age:	
  
Place	
  of	
  birth:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Home	
  language:	
  
Mother's	
  language:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Maternal	
  grandmother's	
  language:	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Maternal	
  grandfather's	
  language:	
  
Father's	
  language:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Paternal	
  grandmother's	
  language:	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Paternal	
  grandfather's	
  language:	
  
History	
  of	
  eye	
  problems:	
  
Any	
  eye	
  surgery?	
  
Any	
  eye	
  drops?	
  
Family	
  history	
  of	
  eye	
  problems:	
  
(specific	
  questions:-­‐	
  	
  
anyone	
  with	
  glaucoma?	
  
anyone	
  blind?	
  	
  
anyone	
  use	
  eyedrops	
  every	
  day	
  from	
  a	
  hospital?	
  	
  
anyone	
  have	
  eye	
  surgery?	
  
if	
  so,	
  did	
  the	
  eye	
  surgery	
  improve	
  the	
  vision?	
  
Draw	
  a	
  pedigree	
  of	
  family	
  eye	
  problems:	
  

Medical	
  history:	
  
Diabetic?	
  
(if	
  yes	
  do	
  they	
  use	
  tablets	
  or	
  insulin.	
  When	
  was	
  the	
  diagnosis	
  made?)	
  
	
  
	
  
Hypertensive?	
  
(if	
  yes	
  what	
  medication	
  are	
  they	
  using.	
  	
  When	
  was	
  the	
  diagnosis	
  made?)	
  
	
  
	
  
Other	
  illnesses?	
  
Other	
  information:	
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2. Ophthalmic history and examination 
 

Participant code:……………………………………………………………………. 
Date of examination:.………………………………………………..…………………………. 
Date of birth:…………………………………………………………..……………………….. 
Ophthalmic history: 
 Date of diagnosis of POAG:…………………. 

 IOP at diagnosis:   RE:……. LE:……. 
 Ophthalmic treatment:…………………………………………………………………… 

…………………………………………………………………………………………… 
Previous ophthalmic surgery:……………………………………………………………. 
…………………………………………………………………………………………… 
Examination: 

   
Right Eye   Left Eye 

 GDx NFI  
 GDx TSNIT  
 Oculus MD  
 Visual Acuity  
 Conjunctiva  
 Cornea  
 GAT  
 Gonioscopy  

 CCT  
 Anterior chamber  
 Pupil  
 Lens  
 Vitreous  
 Fundus  
 Vertical disc diameter  
 Cupping  
 Diagram if required  
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APPENDIX 4 - DNA EXTRACTION USING SALTING-OUT 
 

Day One: 

1. 5 to 10ml of whole blood was decanted into a 50 ml polypropylene tube (a 

NUNC). The extraction procedure was usually done in a batch of 16 samples. 

2. Each NUNC tube containing the whole blood was filled to the 40ml mark with 

cold sucrose-Triton-X lysing buffer. This detergent lyses the red blood cells. 

3. The NUNC tubes were inverted several times to mix and centrifuged for 10 

minutes. 

4. The supernatant fluid, containing lysed red blood cells, was poured off as 

“Blood Waste”. A reddish-white pellet containing the leucocytes was left in the 

tube. 

5. The pellets were washed with 20 - 25ml of the cold sucrose-Triton-X lysing 

buffer. 

6. The NUNC tubes were placed on ice for 5 minutes. 

7. The NUNC tubes were centrifuged for 5 minutes. The wash was repeated to 

ensure that most of the red cell debris was removed in the supernatant. 

8. 3ml T20E5, 0.2ml 10% SDS (sodium dodecyl sulphate) and 0.5 ml 

Proteinase-K mix was added to each sample. This step lyses the white blood 

cells and degrades the protein. The detergent SDS acts by breaking up the 

lipid bilayer of the cell membrane. 

9. The components of the NUNC tube were mixed by inversion and incubated 

overnight in the 42°C incubator. 

 

Day Two: 

 

1. 1ml saturated NaCl (clear liquid) was added to the lysate and the components 

were vigorously agitated for 15 seconds by inversion. 

2. The tubes with the salt were placed on ice for 10 minutes and then 

centrifuged for 30 minutes such that a white pellet, containing proteins 

precipitated by salt, was visible. 

3. The supernatant fluid containing the DNA was transferred to new NUNC tubes 

labelled with the participant codes. Two volumes of absolute ethanol kept at 

room temperature were added to the tubes. In the presence of a high salt 
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concentration, DNA is not soluble in ethanol, therefore DNA was precipitated 

out of solution with the addition of the absolute ethanol.  

4. After gentle agitation, the DNA was spooled or fished out of the solution, then 

washed in 70% ice-cold ethanol to remove excess salt that could interfere 

with enzymatic reactions. The DNA was placed in safety-lock Eppendorf tubes 

labelled with the participant codes. All traces of liquid were removed from the 

Eppendorf tubes. The DNA was air dried and resuspended in appropriate 

amount of 1x TRIS-EDTA (TE) buffer (usually 200µl to 1000µl). 

5. If the DNA was not visible or was fragmented, the DNA was precipitated at 

minus 70°C for 30 minutes. The NUNC tube was then centrifuged for 20 

minutes to pellet the DNA. The supernatant fluid was discarded and the DNA 

pellet was washed with 70% ethanol and centrifuged for 10 min. The ethanol 

was discarded and the NUNC tube inverted on a paper towel to dry the pellet 

before resuspending the DNA pellet in an appropriate amount of 1x TE buffer 

(usually 20-100µl). This was then placed in a safety-lock Eppendorf tube 

labelled with the participant code. 
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APPENDIX 5 - ETHICS CLEARANCE CERTIFICATE M110214 
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APPENDIX 6 - PARTICIPANT INFORMATION FORMS 
 

1. Introduction and summary 
 

Hello 
 
My name is Dr Sue Williams. I am a consultant eye specialist at St John and I will be 
conducting the study we are speaking about. This form is a summary of the fuller information 
sheet, and does not replace it. 
 
We are studying a condition called primary open angle glaucoma (POAG) that may cause 
blindness particularly if it is only picked up late in the disease process. It seems that this is a 
family disease. Family diseases are passed on in our genes which we inherit from our parents. 
The genes are contained in the DNA which is found in every cell of our bodies. We have 
discovered that your relative has a gene that may cause glaucoma. This may mean that you 
have POAG or may be at risk of developing it.  
 
We would like to invite you to participate in this study. If you would like to participate, we 
will examine your eyes, perform eye tests and take a blood sample from your arm. We will 
then take the DNA out of that blood without doing any other tests on the blood. If we find 
that you have POAG we will treat you for the condition and we may be able to prevent visual 
loss. We will test your DNA for the gene that your relative has. If we find that you have the 
gene for the condition but do not show any signs of the condition we will contact you with 
the information and urge you to visit us every year for examination for signs of the disease so 
that treatment may be started early in the disease and visual loss may be prevented.  
 
We would further like to invite you to allow us to store a sample of your DNA for other tests 
related to glaucoma. It will not be used for any other purpose. You are free to have the 
sample discarded at any time. 
 
You are free to join the study or not to join the study. It is your choice. If you don’t want to 
join the study we don’t mind and if we find you have the condition, your treatment won’t 
change. 
 
There is much more information in the main patient information sheet; please read it 
carefully, and discuss the details with me if necessary. 
 
Thank you for your interest. 
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2. Participant information 
 

I (Dr Susan Williams) am undertaking research into the underlying genetic cause for primary 

open angle glaucoma (POAG). I will be doing the research at the St John Eye Hospital where 

I am a consultant. 

 

I would like to invite you to enter this study as a participant. This will mean answering some 

questions about your background, your health and your eyes. Your eyes will be examined. 

You will then have a blood sample taken. If we find that you have glaucoma or are at risk of 

developing glaucoma we will treat you appropriately to prevent visual loss from the 

condition. 

 

You don’t have to join this study. You can also decide to leave the study at any time. 

If you do not want to be part of this study or decide to leave the study it will not affect your 

treatments or medical care in any way.  

 

INFORMATION ABOUT PRIMARY OPEN ANGLE GLAUCOMA (POAG) 

POAG is a type of glaucoma. Glaucoma is a condition where the optic nerve (that connects 

the eye to the brain and carries information from the eye to the brain) is gradually damaged. 

This damage first reduces side vision then central vision. It eventually causes blindness. A 

high pressure in the eyes is one of the causes for the damage. POAG can be treated with eye 

drops or surgery to lower the pressure inside the eyes if it is discovered early. If there has 

already been some loss of vision, this loss is permanent and treatment does not reverse the 

damage but can prevent further damage. 

 

We don’t know what causes POAG. It seems likely that POAG is an inherited disease 

because it occurs more commonly in some parts of the world and within families. Family 

diseases are inherited through our genes. The genes are contained in the DNA which is found 

in all the cells of our bodies. Researchers in other parts of the world have found genes that are 

associated with POAG. We have found a gene that may cause glaucoma in your relative.  

 

The purpose of this research is to study the relatives of people who may have the gene for the 

disease to see whether the relatives have the gene or the disease. 
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INFORMATION ABOUT DNA SAMPLING 

If you would like to be a part of this study, then in order to study your genes we will take a 

sample of blood from your arm. Your blood contains cells. All the cells in our bodies contain 

a chemical called DNA that we inherit from our parents. It carries the instructions for making 

us living organisms. It contains all our genes. We can take the DNA out of the cells that are 

in the sample of blood that we take from your arm. Once we have removed the DNA from the 

blood we can study your genes. In this study we will look for the gene that your relative has 

that we think is a glaucoma gene. If you are interested in helping us with further research into 

glaucoma then the remainder of your DNA will be stored at the NHLS Molecular Genetics 

Laboratory sample repository here in South Africa. You may sign a separate consent form for 

this. In the future if further tests become available for genes involved in glaucoma we may 

then use your DNA to look for these genes. We will not use your DNA for any other purpose.  

 

EXPECTED BENEFITS 

If you have glaucoma, we will pick it up during our examination. We can then start treating 

the condition and we may be able to prevent you from losing vision as a result of the disease.  

 

If you have the gene for the condition, but do not have the disease, we will contact you to 

give you this information and we can then schedule follow-up consultations to look for the 

disease which will enable us to start treatment early on in the course of the disease if this 

becomes necessary. 

 

WHAT TO EXPECT FROM THE STUDY 

Once you have signed the consent form we will ask you some questions about your 

background, your health and your eyes. I shall then perform a complete eye examination on 

you. This examination will include dilating your eyes. This is part of a routine eye 

examination. It may make your vision a bit blurred and sensitive to light for up to six hours. 

It is not advisable to drive if your pupils are dilated. You may also undergo a visual field test 

and an analysis of the nerve layer around your optic nerve. These tests are routine in the 

diagnosis and management of glaucoma. All of this information will be used in the research 

study, but your personal details will be withheld. Then a nursing sister will take two 

teaspoons (10ml or 2 tubes) of blood from a vein in your arm.  Venipunctures (drawing 

blood) are normally done as part of routine medical care and present a slight risk of 

discomfort.  Drawing blood may result in faintness, inflammation of the vein, pain, bruising 
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or bleeding at the puncture site. There is also a slight possibility of infection. Your protection 

is that experienced personnel perform the procedures under sterile conditions.  This blood 

will be sent to the laboratory where your DNA will be taken out of the cells in the blood. 

Some of the DNA will be used to assess the glaucoma gene that your relative has. 

 

If you sign the separate ‘DNA Sampling’ consent form, then the remainder of your DNA will 

be stored under the code we have assigned to you (not your name). 

 

We will pay you R150 to cover your transport costs on attending the hospital. 

 

CONFIDENTIALITY 

Only the investigators of the study will know your name and personal details. You will be 

given a code and number for the study so that no one knows who you are. The blood samples 

and DNA will not be attached to your name – they will only have your code and number on 

them. 

 

CONTACT DETAILS 

If you have any problems you can contact me at any time on this telephone number: - 

Dr Susan Williams – 082 467 6999. 

If you have any complaints or problems with this research you may report them to the 

Chair of the Human Research Ethics Committee at the University of the Witwatersrand 

on this telephone number – (011) 717 1234. 
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APPENDIX 7 - BEADXPRESS ASSOCIATION STUDY SNP TABLE 
 

Table A7.1 List of SNPs within each candidate region that were included in the Illumina® GoldenGate Assay 

Genomic region SNP Chr Position Alleles Comment 

COL8A2 rs274750 1 36561956 [T/G]  

 rs6693322 1 36565362 [A/G]  

 rs274754 1 36565617 [A/G]  

MYOC MYOCc3 1 171605081 [T/C] Potential Mutation 

 MYOCcdel 1 171605223 [T/A] Potential Mutation 

 rs61730975 1 171605392 [T/C]  

 MYOCc2 1 171605459 [A/C] Potential Mutation 
 rs61745146 1 171605526 [T/C]  

 rs61730976 1 171605605 [A/G]  

 rs79255460 1 171605922 [A/G]  

 rs12076134 1 171606054 [T/G]  

 rs2032555 1 171607702 [A/G]  

 rs57824969 1 171607855 [A/C]  

 rs235869 1 171610959 [A/C]  

 rs16864720 1 171612267 [T/C]  

 rs235876 1 171614114 [T/C]  

 rs2236875 1 171614683 [T/G]  

 rs235917 1 171620579 [A/G]  

 rs7525674 1 171620834 [T/C]  

 MYOCnc1 1 171621135 [T/G]  

 rs61730977 1 171621275 [A/G]  

 rs2234926 1 171621525 [T/C]  

 rs12082573 1 171621713 [T/G]  

 rs2075648 1 171621834 [T/C]  

AIM rs723854 1 192511012 [G/C] AIM 

AIM rs1876482 2 17362568 [T/C] AIM 

CYP1B1 rs162549 2 38295456 [T/A]  

 rs9341261 2 38296939 [T/G]  

 rs10916 2 38297170 [T/G]  

 rs162562 2 38297515 [T/G]  

 rs1056836 2 38298203 [C/G]  

 rs162561 2 38298877 [T/G]  

 rs9341252 2 38300431 [A/G]  

Chromosome 2p16 rs2303298 2 50850686 [A/G]  

rs10202118 2 51950324 [A/G]  

 rs11125375 2 51952149 [T/C]  

 rs10208467 2 51957943 [G/C]  

 rs1533428 2 51959258 [A/G]  

 rs12994401 2 52072246 [T/C]  

 rs11889995 2 52163410 [A/G]  

AIM rs952718 2 215888624 [T/G] AIM 

AIM rs1344870 3 21307401 [A/C] AIM 

AIM rs720096 4 179551071 [C/G] AIM 

WDR36 rs7729832 5 110428744 [A/G]  

 rs17623144 5 110430488 [C/G]  

Chr, chromosome; AIM, SNP informative of ancestry  
(Table A7.1 continues overpage) 
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Genomic region SNP Chr Position Alleles Comment 

 rs13357724 5 110433323 [T/C]  

 rs13153937 5 110434307 [A/G]  

 rs6859041 5 110435231 [A/G]  

 rs2416257 5 110435490 [A/G]  

WDR36 rs17132782 5 110437494 [A/G]  

 rs17132783 5 110438439 [A/G]  

 rs10038058 5 110443281 [A/G]  

 rs12515367 5 110447853 [A/G]  

 rs12521169 5 110448313 [A/G]  

 rs10051830 5 110452845 [A/G]  

 rs10491424 5 110453806 [A/G]  

 rs11956837 5 110454757 [A/G]  

 rs12522383 5 110455266 [T/C]  

 rs17624563 5 110456263 [C/G]  

 rs43203 5 110457983 [T/C]  

 rs11241098 5 110458508 [T/C]  

 rs7722241 5 110460747 [A/T]  

 rs10041326 5 110461298 [A/C]  

 rs4530809 5 110462230 [A/G]  

 rs17132810 5 110464114 [T/C]  

 rs1457113 5 110467074 [T/C]  

AIM rs1363448 5 140783596 [T/C] AIM 

AIM rs217538 6 108483470 [G/C] AIM 

AIM rs65264 7 28545611 [A/G] AIM 

COL1A2 rs4729131 7 94028427 [A/G]  

 rs3814967 7 94029982 [A/G]  

 rs1800222 7 94030899 [A/G]  

 rs411717 7 94033031 [T/C]  

 rs406226 7 94033800 [T/C]  

 rs3763466 7 94035892 [A/G]  

 rs17166249 7 94036547 [A/G]  

 rs42518 7 94038934 [T/C]  

 rs2521206 7 94039187 [T/C]  

 rs42521 7 94040816 [G/C]  

 rs42522 7 94040963 [A/G]  

 rs42524 7 94043239 [C/G]  

 rs42526 7 94045576 [A/G]  

 rs2521205 7 94046541 [A/C]  

 rs3736638 7 94047266 [T/G]  

 rs42527 7 94047677 [A/G]  

 rs369982 7 94048482 [T/C]  

 rs4266 7 94050608 [T/G]  

 rs10235102 7 94051795 [T/G]  

 rs441051 7 94054000 [T/C]  

 rs2072071 7 94054223 [A/G]  

 rs13240759 7 94055933 [T/C]  

 rs400218 7 94056006 [T/C]  

 rs10046552 7 94057418 [T/G]  

 rs12668754 7 94059236 [A/G]  

Chr, chromosome; AIM, SNP informative of ancestry  
(Table A7.1 continues overpage) 
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Genomic region SNP Chr Position Alleles Comment 

 rs11764718 7 94059317 [T/C]  

 rs1062394 7 94060509 [A/C]  

 rs1034620 7 94063415 [T/C]  

 rs11982782 7 94063700 [A/T]  

CAV1/2 rs8940 7 116146074 [C/G]  

 rs10258482 7 116150095 [T/G]  

 rs6466578 7 116150869 [T/C]  

 rs3919515 7 116151784 [G/C]  

 rs4236601 7 116162729 [A/G]  

CAV1/2 rs926198 7 116167208 [A/G]  

 rs3779512 7 116171063 [T/G]  

 rs10262090 7 116171568 [T/C]  

 rs6466583 7 116173064 [T/C]  

 rs3807986 7 116177825 [T/C]  

 rs1476833 7 116181475 [A/C]  

 rs10270569 7 116182782 [T/C]  

 rs11773845 7 116191301 [T/G]  

 rs9886215 7 116191651 [T/C]  

 rs3807992 7 116197245 [A/G]  

AIM rs679047 9 12883664 [T/A] AIM 

CDKN2B rs3217992 9 22003223 [A/G]  

 rs1063192 9 22003367 [T/C]  

 rs3217989 9 22003790 [T/C]  

 rs2069426 9 22006273 [A/C]  

 rs974336 9 22006348 [A/G]  

 rs3217980 9 22006607 [A/G]  

 rs2069422 9 22008026 [T/G]  

AIM rs2077559 9 36014850 [T/C] AIM 

COL5A1 rs1536478 9 137432248 [A/G]  

 rs3118516 9 137439792 [A/G]  

 rs1536482 9 137440528 [T/C]  

 rs7044529 9 137568051 [T/C]  

ATOH7 rs6480320 10 69991668 [A/G]  

 rs7916697 10 69991853 [A/G]  

 rs2289804 10 69993032 [T/C]  

 rs1900004 10 70000881 [T/C]  

 rs41340944 10 70002020 [A/G]  

 rs1900020 10 70007008 [A/G]  

AIM rs714857 11 15974389 [T/C] AIM 

AIM rs953386 13 110943692 [A/G] AIM 

SIX1/6 rs12436579 14 60983087 [T/G]  

 rs17097585 14 60987630 [T/C]  

 rs8006274 14 60988311 [T/C]  

 rs1007152 14 60999493 [A/G]  

 rs7152532 14 61000665 [A/G]  

 rs11849906 14 61019559 [A/G]  

 rs1955698 14 61029936 [A/G]  

 rs10150234 14 61031284 [G/C]  

 rs11158289 14 61032390 [T/C]  

Chr, chromosome; AIM, SNP informative of ancestry  
(Table A7.1 continues overpage) 
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Genomic region SNP Chr Position Alleles Comment 

 rs10142401 14 61039403 [A/G]  

 rs10483726 14 61039476 [T/C]  

 rs8020353 14 61070296 [T/C]  

 rs10483727 14 61072875 [A/G]  

 rs2057135 14 61077022 [T/C]  

 rs8010936 14 61085974 [A/T]  

 rs7156317 14 61087740 [T/C]  

 rs7146104 14 61089336 [A/G]  

 rs4901995 14 61090629 [C/G]  

 rs8007935 14 61103375 [A/C]  

 rs11628064 14 61108569 [T/C]  

AIM rs722869 14 97277005 [G/C] AIM 

AIM rs735612 15 34076642 [A/C] AIM 

AIM rs2089740 15 36310531 [A/C] AIM 

AIM rs1823718 15 74147244 [A/G] AIM 

ZNF469 rs12447690 16 88298124 [T/C]  

 rs7500824 16 88299491 [T/C]  

 rs4352077 16 88300429 [A/G]  

 rs6540214 16 88301976 [T/C]  

 rs11863929 16 88304433 [C/G]  

 rs7501402 16 88320911 [T/A]  

 rs6540223 16 88321436 [T/C]  

 rs12448211 16 88330513 [A/G]  

 rs9938149 16 88331640 [A/C]  

 rs9925231 16 88338107 [A/G]  

 rs11644804 16 89976224 [T/C]  

COL1A1 rs2696297 17 48245180 [T/C]  

 rs16948744 17 48246162 [A/G]  

 rs2696296 17 48246231 [T/C]  

 rs36107109 17 48248998 [T/C]  

 rs2586476 17 48251111 [T/C]  

 rs12945599 17 48255183 [T/C]  

 rs2586481 17 48257099 [T/C]  

 rs2696270 17 48257812 [T/C]  

 rs1061947 17 48262119 [T/C]  

 rs1061237 17 48262775 [T/C]  

 rs2277632 17 48263903 [T/C]  

 rs2696245 17 48264717 [A/G]  

 rs2586488 17 48265426 [T/C]  

 rs2075559 17 48267291 [G/C]  

 rs2857396 17 48269302 [T/C]  

 rs2696247 17 48269903 [T/C]  

 rs2586494 17 48273155 [T/G]  

 rs2075554 17 48274309 [A/G]  

 rs16948765 17 48274760 [A/C]  

 rs16948767 17 48275292 [A/C]  

 rs2586498 17 48276252 [A/G]  

AIM rs1858465 17 51142920 [T/A] AIM 

AIM rs2112527 19 9603751 [A/G] AIM 

Chr, chromosome; AIM, SNP informative of ancestry 
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APPENDIX 8 - ILLUMINA GOLDENGATE ASSAY: DETAILED 
PROCEDURE  
 

Illumina manufactured the unique SNP kit that consisted of: 

• Query assay oligonucleotides (oligos) targeting the specific 192 SNPs 

selected 

• Five 96-plex VeraCode bead plates – each well containing the beads 

providing unique identifiers for each SNP 

• Reagents that activate DNA, that elute extended and ligated products, that 

extend and ligate, that wash away non-specifically hybridised and excess 

oligonucleotides from the genomic DNA, that bind double-stranded PCR 

products to magnetic particles, that make the hybridisation plate and that 

wash the VeraCode beads 

• Precipitation and resuspension solutions 

• Buffers – oligonucleotide hybridisation and complementary DNA and genomic 

DNA binding buffer and universal buffers for washing paramagnetic beads 

and magnetic particles 

• Uracil DNA Glycosylase used to help prevent PCR product contamination 

 

1. Pre-PCR protocol 
 

1.1 Make single-use DNA plates 
In this process sufficient DNA of each individual sample to be used once in the assay 

was activated by adding 5µl of the appropriate DNA activation reagent (containing 

Biotin) to 5µl of each DNA sample (normalised to 50ng/µl) in 96-well microplates. 

The plates were then pulse centrifuged, vortexed and incubated at 95°C for 30 

minutes. DNA is denatured at 95°C, leaving biotinylated single stranded DNA in the 

plates. 

 

1.2 Precipitate the DNA in the single-use DNA plate 
The single stranded biotinylated DNA in the plates was precipitated by adding 5µl of 

a precipitation solution to each well, then vortexing the plate before adding 15µl 2-

propanol to each sample. DNA is insoluble in propanol. The plates were centrifuged 

for 20 minutes at 3000xg. The supernatant was decanted onto an absorbent pad and 
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the precipitated DNA was left to dry for 15 minutes. 

 

1.3 Resuspend the DNA in the single-use DNA plate 
The precipitated DNA in each well was resuspended in 10µl of the resuspension 

reagent. 

 

1.4 Make an allele-specific extension plate 
10µl of the GoldenGate Assay custom oligo pool (containing the query 

oligonucleotides - two allele-specific oligonucleotides and one locus-specific 

oligonucleotide - for each of the 192 selected SNPs) was added to each well of five 

new 96-well microplates. To each of these wells 30µl of oligo hybridisation and DNA 

binding buffer (containing streptavidin-conjugated paramagnetic particles) was 

added. The biotinylated samples from the single-use DNA plates were transferred to 

the appropriate wells of the allele-specific extension plates. These plates were heat 

sealed and placed in a preheated heat block and allowed to drop in temperature 

from 70°C to 30°C over 2 hours such that the query oligonucleotides for each 

sequence target of interest were allowed to anneal to the biotinylated genomic DNA 

samples. The genomic DNA was simultaneously captured by paramagnetic particles 

through the binding of biotin to streptavidin. 

 

1.5 Add master mix for extension/ligation 
Mis-hybridised and excess oligonucleotides were washed away in repeated steps 

using a raised bar magnetic capture plate to allow the paramagnetic beads to remain 

in the wells while all liquid was discarded and replaced. In this process a washing 

reagent was used to resuspend the beads (off the magnetic plate) twice before 

repeating the process twice with a universal buffer. To each washed genomic DNA 

sample, 37µl of an extension and ligation master mix was added. The extension and 

ligation reaction occurred in 15 minutes at 45°C. 

 

1.6 Make polymerase chain reaction (PCR) plate 
64µl of Titanium Taq DNA polymerase and 50µl Uracil DNA Glycosylase were added 

to the ‘master mix for PCR’ reagent. This reagent contains three universal primers: 

two are labeled with fluorescent dyes and the third is biotinylated. The biotinylated 

primer allows capture of the PCR product and elution of the strand containing the 
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fluorescent signal. 30µl of this mixture was placed in each well of five new 96-sample 

plates. 

 

1.7 Inoculate the PCR plate 
The allele specific extension plates were placed on the raised bar magnetic plate 

and, leaving the beads in the wells, the supernatant was discarded. The beads were 

washed with universal buffer as described above. 

 

35µl of the reagent for inoculating PCR was added to each column of the plates. 

The plates were placed on a heat block preheated to 95°C for 1 minute. The 

temperature denatures the DNA and frees the templates formed in the extension and 

ligation process from the genomic DNA. 

 

The plates were then placed on the raised bar magnet to capture all the beads, but 

this time the supernatant containing the complementary templates was transferred to 

the corresponding wells of the PCR plates while the beads (still bound to the 

genomic DNA) were discarded. 

 

The PCR plates were transferred to the thermal cycler. 

 

2. Post-PCR protocol 
 

2.1 Thermal cycle the PCR plate 
The sealed plates were placed in the thermal cycler and run at 37°C for 10 minutes, 

95°C for 3 minutes, then 34 cycles of 95°C for 35 seconds, 56°C for 35 seconds and 

72°C for 2 minutes and finally 72°C for 10 minutes and 4°C for 5 minutes. The 

thermal cycling fluorescently labels and amplifies the templates generated in the pre-

PCR process. 

 

2.2 Bind PCR products 
Magnetic particle reagent used to bind biotinylated double-stranded PCR products 

was added to each of the wells of the PCR plate. The solution was then transferred 

to the corresponding columns of filter plates. The filter plates were stored at ambient 
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temperature, protected from light, for 60 minutes so that the PCR product could bind 

to the paramagnetic particles.  

 

2.3 Make intermediate plate for VeraCode Bead Plate 
The filter plates containing the bound PCR products were placed onto a filter plate 

adapter and centrifuged at 1000xg for 5 minutes at 25°C to displace the waste fluid 

into waste plates while the bound PCR products were captured by the filter. 

Universal buffer was added to each well of the filter plates and the process was 

repeated. 

 

The reagent for hybridisation was added to each well of new empty 96-well plates 

and the waste plates were replaced with these intermediate plates. 

Sodium hydroxide was dispensed into each well of the filter plates to lower the pH 

and break the bonds between the biotinylated PCR products and the streptavidin-

conjugated paramagnetic particles. The plates were centrifuged at 1000xg for 5 

minutes at 25°C to displace the fluid containing the PCR products into the 

intermediate plates. The filter plates holding the paramagnetic particles were 

discarded. 

 

2.4 Hybridise VeraCode Bead Plate 
A second reagent for hybridisation was neutralised with sodium hydroxide. 50µl of 

this solution was dispensed into each well of the intermediate plates. 100µl of each 

assay product was then transferred into the corresponding well of the VeraCode 

Bead Plate containing the digitally inscribed glass microbeads. 

 

The VeraCode Bead Plates with the samples were placed into the VeraCode Vortex 

Incubator (an incubating microplate shaker) and incubated at 45°C and at a speed of 

850rpm for 3 hours during which time the beads were hybridized to the PCR 

products. 
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2.5 Wash VeraCode Bead Plate 
The VeraCode Bead pellets were washed with 200µl of buffer that was then 

aspirated with the vacuum manifold, leaving the beads at the bottom of the wells. 

The wash was repeated. 
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APPENDIX 9 - INDIVIDUALS IN WHOM BEADXPRESS GENOTYPING 
WAS SUCCESSFUL 
 

Table A9.1 Demographic features of study subjects in whom BeadXpress genotyping was successful  

Group   Total POAG Control p Adjusted p 

n  429 215 214   

Female (%)  222 (51.75) 107 (49.77) 115 (53.74) 0.411 ¶  

Age (years) Range  22-87 50-91   

 Mean ± SD  59.8 ± 13.4 70.2 ± 8.3 <0.001 §  

FAMILY HISTORY     

Family history of glaucoma (%) 15 (6.98) N/A   

Family history of blindness (%) 52 (24.19) 15 (7.01) < 0.001 ¶   

HOME LANGUAGE    0.492 ★  

 Afrikaans (%) 8 (1.86) 4 (1.86) 4 (1.87)   

 IsiNdebele (%) 5 (1.17) 1 (0.47) 4 (1.87)   

 Sepedi (%) 33 (7.69) 16 (7.44) 17 (7.94)   

 Sesotho (%) 70 (16.32) 32 (14.88) 38 (17.76)   

 Siswati (%) 5 (1.17) 1 (0.47) 4 (1.87)   

 Xitsonga (%) 23 (5.36) 12 (5.58) 11 (5.14)   

 Setswana (%) 69 (16.08) 30 (13.95) 39 (18.22)   

 Tshivenda (%) 11 (2.56) 8 (3.72) 3 (1.40)   

 IsiXhosa (%) 36 (8.39) 21 (9.77) 15 (7.01)   

 IsiZulu (%) 167 (38.93) 89 (41.40) 78 (36.45)   

 Other (%) 2 (0.47) 1 (0.47) 1 (0.47)   

MEDICAL HISTORY      
DM (%)  129 (30.07) 49 (22.79) 80 (37.38) 0.001 ¶ 0.037 
 Type I 7 (5.43) 5 (10.20) 2 (2.50) 0.104 ★ 0.211 

 Diabetic retinopathy 30 (23.26) 3 (6.12) 27 (33.75) <0.001 ★ <0.001 
HT (%)  266 (62.00) 118 (54.9) 148 (69.17) 0.002 ¶ 0.810 

DM, diabetic; HT, hypertensive; Adjusted p, p adjusted for age and gender in a logistic regression model 
¶ Pearson's χ2 test 
★ Fisher's exact test 
§ T-test 
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Table A9.2 Clinical features of study subjects in whom BeadXpress genotyping was successful     

Group  POAG Control p (t-test) Adjusted p 

n  215 214   

SVI (%) 114 (53.02)    

Glaucoma drainage surgery (%) 119 (55.35)    

Age at diagnosis (years) n 179    

 Range 17 - 84    

 Mean ± SD 54.48 ± 13.83    

 Juvenile onset (%) 25 (11.63)    

MAP n 190 166   

 Range 73.33 - 158.67 61.33 - 189.67   

 Mean ± SD 101.55 ± 13.80 99.81 ± 16.56 0.282  

IOP n 176 214   

 Range 18-68 6-19   

 Mean ± SD 35.2 ± 9.5 13.4 ± 2.7 <0.001  
 NTG (%) 6 (3.41%)    
CCT n 194 175   
 Range 379-586 420-609   
 Mean ± SD 506.0 ± 38.4 513.8 ± 37.2 0.049 0.004 
VCDR n 214 213   
 Range 0.3-1.0 0.1-0.7   
 Mean ± SD 0.90 ± 0.13 0.37 ± 0.13 <0.001  
SVI, Snellen visual acuity < 6/60 in at least one eye secondary to glaucoma; MAP, Mean arterial pressure; IOP, IOP at 
diagnosis for POAG subjects or at enrolment for control subjects 
Adjusted p, p adjusted for age and gender in a logistic regression model 
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Figure A9.1 Comparison of the demographics of the POAG and control participants in the entire study population (POAG 1, 
Control 1) and in the POAG and control participants in whom BeadXpress genotyping was successful (POAG 2, Control 2). The 
y-axis represents frequency in percent and each demographic criterion is represented along the x-axis. 
FH Glaucoma, family history of glaucoma; FH blindness, family history of blindness; DM, diabetes mellitus; T1 DM, type 1 
diabetes mellitus; DR, diabetic retinopathy; HT, hypertensive 
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Figure A9.2 First language spoken: comparison of the proportions speaking each South African language of POAG and control 
participants in the entire study population (POAG 1, Control 1) and in the POAG and control participants in whom BeadXpress 
genotyping was successful (POAG 2, Control 2). The y-axis represents frequency in percent and the languages are 
represented along the x-axis. 
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Figure A9.3 Box-and-whisker plots in the POAG and control participants in the entire study population (POAG 1 and Control 1) 
and in the POAG and control participants in whom BeadXpress genotyping was successful (POAG 2 and Control 2) of: 
A - Age 
B - Mean arterial pressure (MAP) 
C - Intraocular pressure (IOP) in mmHg 
D - Vertical cup-to-disc ratio (VCDR) 
E - Central corneal thickness (CCT) in µm 
The bottom and top of the box are the lower and upper quartiles respectively, and the band near the middle of the box is the 
median. The ends of the whiskers represent the upper and lower adjacent values. Any data not included between the whiskers 
is plotted as an outlier with a dot. 
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APPENDIX 10 - POAG ASSOCIATION ANALYSIS IN THE 
BEADXPRESS ASSOCIATION STUDY 
 

Table A10.1 Single SNP association testing with a diagnosis of POAG in the study population  
Genomic 
region 

Ch SNP MA MAF 
POAG 

MAF  
Controls 

χ2 p p* 

COL8A2 1 rs274750 T 0.45 0.44 0.0058 0.9392 0.9453 

COL8A2 1 rs6693322 G 0.11 0.07 3.6140 0.0573 0.0710 

COL8A2 1 rs274754 A 0.35 0.35 0.0071 0.9330 0.9411 

MYOC 1 rs61730975 T 0.03 0.03 0.1492 0.6993 0.8426 

MYOC 1 rs61745146 T 0.03 0.02 0.1772 0.6738 0.8296 

MYOC 1 rs61730976 A 0.05 0.03 3.6050 0.0576 0.0830 

MYOC 1 rs79255460 A 0.03 0.04 0.0439 0.8341 0.8569 

MYOC 1 rs12076134 G 0.20 0.20 0.0027 0.9585 1.0000 

MYOC 1 rs2032555 G 0.07 0.06 0.1602 0.6890 0.7807 

MYOC 1 rs57824969 A 0.00 0.01 0.2059 0.6500 0.6860 

MYOC 1 rs235869 C 0.30 0.27 0.7441 0.3883 0.4068 

MYOC 1 rs16864720 T 0.14 0.16 0.8961 0.3438 0.3898 

MYOC 1 rs235876 C 0.07 0.06 1.1830 0.2767 0.3334 

MYOC 1 rs2236875 T 0.20 0.18 0.7120 0.3988 0.4305 

MYOC 1 rs235917 A 0.08 0.04 7.1660 0.0074 0.0101 
MYOC 1 rs7525674 C 0.04 0.04 0.0349 0.8519 0.8649 

MYOC 1 MYOCnc1 G 0.02 0.03 0.0488 0.8251 1.0000 

MYOC 1 rs61730977 G 0.04 0.05 0.0320 0.8581 0.8715 

MYOC 1 rs2234926 T 0.00 0.01 2.7040 0.1001 0.1230 

MYOC 1 rs12082573 G 0.04 0.04 0.0449 0.8323 0.8678 

MYOC 1 rs2075648 T 0.01 0.01 0.4142 0.5198 0.5457 

CYP1B1 2 rs9341261 G 0.03 0.04 0.3358 0.5622 0.5774 

CYP1B1 2 rs162562 T 0.32 0.28 1.4690 0.2254 0.2437 

CYP1B1 2 rs1056836 G 0.17 0.20 1.4060 0.2358 0.2494 

CYP1B1 2 rs162561 T 0.20 0.17 1.3650 0.2427 0.2530 

CYP1B1 2 rs9341252 G 0.05 0.04 1.2820 0.2575 0.3255 

C2p16 2 rs2303298 A 0.10 0.11 0.3074 0.5793 0.6576 

C2p16 2 rs10202118 A 0.25 0.26 0.0763 0.7824 0.8132 

C2p16 2 rs11125375 T 0.29 0.22 4.3020 0.0381 0.0418 
C2p16 2 rs10208467 G 0.22 0.25 1.7570 0.1851 0.1983 

C2p16 2 rs1533428 A 0.39 0.37 0.5196 0.4710 0.4822 

C2p16 2 rs12994401 T 0.03 0.02 1.6510 0.1988 0.2800 

C2p16 2 rs11889995 A 0.07 0.08 0.0780 0.7800 0.7964 

WDR36 5 rs7729832 A 0.12 0.12 0.0066 0.9354 1.0000 

WDR36 5 rs17623144 C 0.00 0.00 0.9965 0.3182 1.0000 

WDR36 5 rs13357724 T 0.01 0.00 0.6620 0.4159 0.6864 

WDR36 5 rs13153937 A 0.05 0.05 0.0003 0.9873 1.0000 

WDR36 5 rs6859041 G 0.29 0.28 0.3163 0.5739 0.5967 

WDR36 5 rs2416257 A 0.13 0.12 0.0792 0.7783 0.8377 

WDR36 5 rs17132783 G 0.17 0.15 0.6545 0.4185 0.4562 

WDR36 5 rs10038058 A 0.25 0.25 0.0388 0.8439 0.8749 

WDR36 5 rs12515367 G 0.03 0.03 0.0365 0.8484 1.0000 

WDR36 5 rs12521169 A 0.14 0.14 0.1050 0.7460 0.7676 

Ch, Chromosome; MA, minor allele; MAF, minor allele frequency; p, p-value obtained from the χ2 test; p*, p-value from 
Fisher's exact test 
(Table A 10.1 continues overpage) 
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Genomic 
region 

Ch SNP MA MAF 
POAG 

MAF  
Controls 

χ2 p p* 

WDR36 5 rs10051830 G 0.29 0.27 0.3333 0.5637 0.5930 

WDR36 5 rs10491424 G 0.47 0.48 0.0178 0.8940 0.9455 

WDR36 5 rs11956837 G 0.03 0.04 0.0460 0.8301 0.8525 

WDR36 5 rs12522383 T 0.17 0.18 0.1516 0.6970 0.7211 

WDR36 5 rs17624563 C 0.18 0.17 0.1077 0.7428 0.7876 

WDR36 5 rs43203 T 0.06 0.06 0.0162 0.8988 1.0000 

WDR36 5 rs11241098 T 0.14 0.16 0.2564 0.6126 0.6338 

WDR36 5 rs7722241 T 0.43 0.40 0.7599 0.3833 0.4042 

WDR36 5 rs10041326 C 0.07 0.08 0.2907 0.5898 0.6057 

WDR36 5 rs4530809 G 0.23 0.19 2.9650 0.0851 0.0943 

WDR36 5 rs17132810 T 0.14 0.15 0.1697 0.6804 0.7023 

WDR36 5 rs1457113 C 0.08 0.06 0.8300 0.3623 0.4257 

COL1A2 7 rs4729131 A 0.08 0.08 0.0216 0.8830 0.8994 

COL1A2 7 rs3814967 A 0.36 0.39 1.3950 0.2376 0.2593 

COL1A2 7 rs1800222 A 0.37 0.34 1.1870 0.2759 0.2857 

COL1A2 7 rs411717 C 0.27 0.26 0.0060 0.9383 1.0000 

COL1A2 7 rs406226 C 0.13 0.12 0.2454 0.6203 0.6772 

COL1A2 7 rs3763466 A 0.14 0.14 0.0000 1.0000 1.0000 

COL1A2 7 rs17166249 G 0.29 0.24 2.1640 0.1413 0.1633 

COL1A2 7 rs42518 C 0.10 0.07 2.0180 0.1554 0.1861 

COL1A2 7 rs2521206 C 0.30 0.34 2.0720 0.1501 0.1638 

COL1A2 7 rs42521 C 0.38 0.36 0.2136 0.6440 0.6707 

COL1A2 7 rs42522 G 0.23 0.22 0.3827 0.5361 0.5667 

COL1A2 7 rs42524 G 0.07 0.06 0.2966 0.5860 0.6736 

COL1A2 7 rs42526 A 0.44 0.43 0.0763 0.7823 0.8358 

COL1A2 7 rs2521205 A 0.34 0.36 0.4532 0.5008 0.5201 

COL1A2 7 rs3736638 T 0.25 0.29 1.6240 0.2025 0.2178 

COL1A2 7 rs42527 A 0.15 0.14 0.3075 0.5792 0.6276 

COL1A2 7 rs369982 T 0.19 0.16 1.1090 0.2923 0.3205 

COL1A2 7 rs4266 G 0.21 0.22 0.2033 0.6521 0.6785 

COL1A2 7 rs10235102 T 0.08 0.08 0.0212 0.8841 0.9007 

COL1A2 7 rs441051 T 0.27 0.24 1.2960 0.2550 0.2719 

COL1A2 7 rs2072071 A 0.21 0.24 1.2930 0.2555 0.2877 

COL1A2 7 rs13240759 C 0.12 0.13 0.1114 0.7385 0.7591 

COL1A2 7 rs400218 C 0.20 0.18 0.5204 0.4707 0.4851 

COL1A2 7 rs10046552 G 0.19 0.21 0.5132 0.4738 0.4957 

COL1A2 7 rs12668754 A 0.02 0.01 1.6730 0.1959 0.2975 

COL1A2 7 rs11764718 T 0.06 0.05 0.3481 0.5552 0.6498 

COL1A2 7 rs1062394 A 0.11 0.14 2.0250 0.1547 0.1786 

COL1A2 7 rs1034620 C 0.08 0.07 0.2357 0.6273 0.7049 

COL1A2 7 rs11982782 T 0.47 0.46 0.0001 0.9923 1.0000 

CAV1&2 7 rs8940 C 0.19 0.19 0.0235 0.8781 0.9307 

CAV1&2 7 rs10258482 T 0.44 0.41 0.7252 0.3944 0.4070 

CAV1&2 7 rs6466578 C 0.16 0.14 0.7117 0.3989 0.4432 

CAV1&2 7 rs3919515 C 0.37 0.41 1.9160 0.1663 0.1837 

CAV1&2 7 rs926198 A 0.49 0.47 0.3025 0.5823 0.5853 

CAV1&2 7 rs3779512 G 0.37 0.36 0.0908 0.7631 0.7776 

CAV1&2 7 rs10262090 C 0.11 0.13 0.8460 0.3577 0.3989 

Ch, Chromosome; MA, minor allele; MAF, minor allele frequency; p, p-value obtained from the χ2 test; p*, p-value from 
Fisher's exact test 
(Table A 10.1 continues overpage) 
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Genomic 
region 

Ch SNP MA MAF 
POAG 

MAF  
Controls 

χ2 p p* 

CAV1&2 7 rs3807986 T 0.28 0.25 1.1650 0.2805 0.3141 

CAV1&2 7 rs1476833 A 0.29 0.28 0.0680 0.7943 0.8202 

CAV1&2 7 rs10270569 T 0.18 0.17 0.1527 0.6960 0.7175 

CAV1&2 7 rs11773845 T 0.23 0.22 0.1397 0.7086 0.7429 

CAV1&2 7 rs9886215 C 0.32 0.36 1.5050 0.2200 0.2483 

CAV1&2 7 rs3807992 A 0.48 0.47 0.3030 0.5820 0.5852 

CDKN2B 9 rs3217992 A 0.06 0.05 0.3203 0.5714 0.6624 

CDKN2B 9 rs1063192 C 0.00 0.00 0.3298 0.5658 1.0000 

CDKN2B 9 rs3217989 C 0.32 0.29 1.2400 0.2654 0.2986 

CDKN2B 9 rs974336 A 0.23 0.30 4.0720 0.0436 0.0445 
CDKN2B 9 rs3217980 A 0.08 0.11 2.3060 0.1289 0.1607 

CDKN2B 9 rs2069422 G 0.11 0.12 0.1066 0.7440 0.8278 

COL5A1 9 rs1536478 A 0.29 0.29 0.0116 0.9142 0.9399 

COL5A1 9 rs3118516 A 0.19 0.15 2.3310 0.1268 0.1427 

COL5A1 9 rs1536482 T 0.46 0.43 0.8139 0.3670 0.3722 

COL5A1 9 rs7044529 T 0.39 0.41 0.2379 0.6257 0.6759 

ATOH7 10 rs6480320 A 0.29 0.27 0.6287 0.4278 0.4479 

ATOH7 10 rs7916697 G 0.20 0.23 1.2540 0.2628 0.2788 

ATOH7 10 rs2289804 C 0.50 0.49 0.2991 0.5845 0.6323 

ATOH7 10 rs1900004 C 0.24 0.24 0.0017 0.9669 1.0000 

ATOH7 10 rs41340944 G 0.43 0.46 0.5598 0.4544 0.4919 

ATOH7 10 rs1900020 G 0.49 0.46 0.7957 0.3724 0.3752 

SIX1&6 14 rs12436579 T 0.47 0.51 1.5070 0.2195 0.2456 

SIX1&6 14 rs17097585 T 0.09 0.08 0.1199 0.7291 0.8069 

SIX1&6 14 rs8006274 T 0.27 0.25 0.1216 0.7273 0.7558 

SIX1&6 14 rs1007152 G 0.27 0.25 0.7338 0.3917 0.4362 

SIX1&6 14 rs7152532 A 0.03 0.02 0.7086 0.3999 0.5181 

SIX1&6 14 rs11849906 G 0.05 0.03 3.1980 0.0737 0.1036 

SIX1&6 14 rs1955698 A 0.43 0.47 1.1780 0.2777 0.3029 

SIX1&6 14 rs10150234 G 0.43 0.46 0.5596 0.4544 0.4922 

SIX1&6 14 rs11158289 T 0.40 0.42 0.2242 0.6359 0.6769 

SIX1&6 14 rs10142401 G 0.32 0.33 0.1148 0.7348 0.7710 

SIX1&6 14 rs10483726 C 0.48 0.50 0.5622 0.4534 0.4947 

SIX1&6 14 rs8020353 T 0.26 0.26 0.0373 0.8469 0.8763 

SIX1&6 14 rs10483727 G 0.01 0.01 0.4142 0.5198 0.5457 

SIX1&6 14 rs2057135 C 0.44 0.43 0.2408 0.6236 0.6305 

SIX1&6 14 rs7156317 C 0.50 0.48 0.3796 0.5378 0.5397 

SIX1&6 14 rs7146104 A 0.07 0.06 0.2762 0.5992 0.6837 

SIX1&6 14 rs4901995 C 0.15 0.14 0.6484 0.4207 0.4383 

SIX1&6 14 rs8007935 A 0.23 0.19 1.9590 0.1617 0.1772 

SIX1&6 14 rs11628064 T 0.09 0.10 0.2323 0.6298 0.6475 

ZNF469 16 rs12447690 T 0.14 0.15 0.1014 0.7501 0.7722 

ZNF469 16 rs7500824 C 0.16 0.17 0.3416 0.5589 0.5802 

ZNF469 16 rs4352077 A 0.06 0.05 0.0823 0.7742 0.8797 

ZNF469 16 rs7501402 T 0.25 0.24 0.0784 0.7795 0.8113 

ZNF469 16 rs6540223 C 0.33 0.29 1.0690 0.3012 0.3370 

ZNF469 16 rs12448211 A 0.33 0.38 2.4170 0.1200 0.1326 

ZNF469 16 rs9938149 C 0.44 0.38 3.0700 0.0798 0.0824 

Ch, Chromosome; MA, minor allele; MAF, minor allele frequency; p, p-value obtained from the χ2 test; p*, p-value from 
Fisher's exact test 
(Table A 10.1 continues overpage) 
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Genomic 
region 

Ch SNP MA MAF 
POAG 

MAF  
Controls 

χ2 p p* 

ZNF469 16 rs9925231 A 0.50 0.43 4.8180 0.0282 0.0288 
ZNF469 16 rs11644804 T 0.25 0.26 0.1547 0.6941 0.6966 

COL1A1 17 rs2696297 C 0.16 0.19 0.9256 0.3360 0.3688 

COL1A1 17 rs16948744 G 0.37 0.44 3.9750 0.0462 0.0511 
COL1A1 17 rs2696296 T 0.42 0.46 1.1930 0.2747 0.3022 

COL1A1 17 rs36107109 T 0.09 0.10 0.3598 0.5486 0.5655 

COL1A1 17 rs2586476 T 0.31 0.33 0.6831 0.4085 0.4210 

COL1A1 17 rs12945599 T 0.08 0.07 0.0489 0.8251 0.8968 

COL1A1 17 rs2696270 C 0.43 0.39 1.4220 0.2331 0.2388 

COL1A1 17 rs1061947 T 0.15 0.18 2.0820 0.1490 0.1670 

COL1A1 17 rs1061237 C 0.48 0.47 0.0414 0.8388 0.8905 

COL1A1 17 rs2277632 C 0.46 0.40 2.5440 0.1107 0.1134 

COL1A1 17 rs2696245 G 0.07 0.07 0.0643 0.7998 0.8920 

COL1A1 17 rs2586488 T 0.50 0.48 0.3787 0.5383 0.5398 

COL1A1 17 rs2075559 G 0.39 0.45 3.7110 0.0540 0.0616 

COL1A1 17 rs2857396 C 0.09 0.09 0.0196 0.8887 0.9065 

COL1A1 17 rs2696247 C 0.15 0.14 0.3122 0.5764 0.6253 

COL1A1 17 rs2586494 T 0.20 0.17 1.0390 0.3081 0.3352 

COL1A1 17 rs16948765 C 0.06 0.08 1.1870 0.2759 0.2873 

COL1A1 17 rs2586498 G 0.36 0.33 0.9137 0.3391 0.3511 

Ch, Chromosome; MA, minor allele; MAF, minor allele frequency; p, p-value obtained from the χ2 test; p*, p-value from 
Fisher's exact test  
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Table A10.2 Logistic regression modelling of single SNP association with POAG in the study population  

Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) p3 OR3 (95% CI) 

COL8A2 rs274750 0.9392 1.01 (0.77 - 1.32) 0.8932 1.02 (0.78 - 1.34) 0.8861 0.98 (0.72 - 1.32) 

COL8A2 rs6693322 0.0573 1.59 (0.98 - 2.57) 0.0659 1.56 (0.97 - 2.51) 0.0139 1.92 (1.14 - 3.24) 
COL8A2 rs274754 0.933 1.01 (0.76 - 1.35) 0.9203 1.02 (0.76 - 1.36) 0.9099 0.98 (0.72 - 1.35) 

MYOC 61730975 0.6993 1.17 (0.53 - 2.55) 0.7356 1.15 (0.52 - 2.55) 0.7059 0.84 (0.33 - 2.1) 

MYOC 61745146 0.6738 1.2 (0.51 - 2.81) 0.6621 1.21 (0.51 - 2.87) 0.6215 1.27 (0.49 - 3.26) 

MYOC 61730976 0.0576 1.97 (0.97 - 4.01) 0.058 2.02 (0.98 - 4.17) 0.4166 1.43 (0.6 - 3.39) 

MYOC rs79255460 0.8341 0.93 (0.45 - 1.9) 0.8983 0.96 (0.48 - 1.9) 0.9238 0.96 (0.45 - 2.05) 

MYOC rs12076134 0.9585 1.01 (0.72 - 1.41) 0.985 1 (0.72 - 1.38) 0.8841 0.97 (0.68 - 1.4) 

MYOC rs2032555 0.689 1.12 (0.65 - 1.93) 0.6532 1.13 (0.66 - 1.96) 0.7202 1.12 (0.61 - 2.03) 

MYOC rs57824969 0.65 0.66 (0.11 - 3.98) 0.6362 0.65 (0.11 - 3.92) 0.8166 0.79 (0.11 - 5.69) 

MYOC rs235869 0.3883 1.14 (0.85 - 1.53) 0.3346 1.16 (0.85 - 1.59) 0.5757 1.1 (0.78 - 1.56) 

MYOC rs16864720 0.3438 0.83 (0.57 - 1.21) 0.3443 0.83 (0.56 - 1.22) 0.5256 0.87 (0.57 - 1.33) 

MYOC rs235876 0.2767 1.35 (0.78 - 2.34) 0.2742 1.35 (0.79 - 2.31) 0.6987 1.12 (0.63 - 2.02) 

MYOC rs2236875 0.3988 1.16 (0.82 - 1.64) 0.3977 1.16 (0.82 - 1.63) 0.7228 1.07 (0.73 - 1.56) 

MYOC rs235917 0.0074 2.21 (1.22 - 4) 0.0084 2.23 (1.23 - 4.05) 0.014 2.32 (1.19 - 4.52) 
MYOC rs7525674 0.8519 0.94 (0.48 - 1.85) 0.8767 0.95 (0.49 - 1.83) 0.8723 0.94 (0.43 - 2.03) 

MYOC MYOCnc1 0.8251 0.91 (0.38 - 2.16) 0.8198 0.91 (0.39 - 2.1) 0.7262 1.18 (0.46 - 3.05) 

MYOC 61730977 0.8581 0.94 (0.5 - 1.79) 0.9 0.96 (0.51 - 1.8) 0.7431 0.88 (0.43 - 1.84) 

MYOC 2234926 0.1001 0.2 (0.02 - 1.7) 0.1429 0.2 (0.02 - 1.72) 0.2387 0.26 (0.03 - 2.42) 

MYOC 12082573 0.8323 0.93 (0.48 - 1.8) 0.8576 0.94 (0.5 - 1.79) 0.771 0.89 (0.42 - 1.9) 

MYOC rs2075648 0.5198 0.66 (0.19 - 2.36) 0.5493 0.68 (0.19 - 2.44) 0.8599 1.13 (0.28 - 4.5) 

CYP1B1 rs9341261 0.5622 0.8 (0.38 - 1.69) 0.5143 0.78 (0.36 - 1.66) 0.4858 0.74 (0.33 - 1.71) 

CYP1B1 rs162562 0.2254 1.21 (0.89 - 1.64) 0.2259 1.21 (0.89 - 1.65) 0.4268 1.15 (0.82 - 1.62) 

CYP1B1 rs1056836 0.2358 0.81 (0.57 - 1.15) 0.2521 0.82 (0.58 - 1.15) 0.1656 0.76 (0.52 - 1.12) 

CYP1B1 rs162561 0.2427 1.23 (0.87 - 1.74) 0.2202 1.24 (0.88 - 1.76) 0.2433 1.25 (0.86 - 1.83) 

CYP1B1 rs9341252 0.2575 1.46 (0.76 - 2.8) 0.2569 1.46 (0.76 - 2.8) 0.2384 1.54 (0.75 - 3.15) 

C2p16 rs2303298 0.5793 0.88 (0.57 - 1.37) 0.53 0.87 (0.56 - 1.35) 0.6792 0.9 (0.56 - 1.46) 

C2p16 rs10202118 0.7824 0.96 (0.7 - 1.3) 0.7564 0.95 (0.71 - 1.29) 0.4288 0.87 (0.62 - 1.23) 

C2p16 rs11125375 0.0381 1.39 (1.02 - 1.89) 0.0607 1.32 (0.99 - 1.77) 0.0898 1.33 (0.96 - 1.84) 
C2p16 rs10208467 0.1851 0.81 (0.59 - 1.11) 0.1808 0.81 (0.59 - 1.11) 0.1922 0.79 (0.56 - 1.13) 

C2p16 rs1533428 0.471 1.11 (0.84 - 1.46) 0.4992 1.1 (0.84 - 1.43) 0.2472 1.19 (0.89 - 1.59) 

C2p16 rs12994401 0.1988 1.77 (0.73 - 4.26) 0.206 1.78 (0.73 - 4.33) 0.507 1.39 (0.53 - 3.67) 

C2p16 rs11889995 0.78 0.93 (0.56 - 1.55) 0.8015 0.94 (0.56 - 1.57) 0.4147 0.79 (0.45 - 1.39) 

WDR36 rs7729832 0.9354 1.02 (0.67 - 1.54) 0.9956 1 (0.65 - 1.52) 0.6203 1.13 (0.7 - 1.82) 

WDR36 rs17623144 0.3182 N/A N/A N/A 0.9993 N/A 

WDR36 rs13357724 0.4159 2 (0.36 - 10.98) 0.4247 2.01 (0.36 - 11.08) 0.5743 1.68 (0.27 - 10.38) 

WDR36 rs13153937 0.9873 1 (0.54 - 1.83) 0.9705 0.99 (0.55 - 1.79) 0.7557 0.9 (0.47 - 1.74) 

WDR36 rs6859041 0.5739 1.09 (0.81 - 1.47) 0.5586 1.1 (0.8 - 1.5) 0.6694 1.08 (0.76 - 1.53) 

WDR36 rs2416257 0.7783 1.06 (0.71 - 1.58) 0.8335 1.05 (0.69 - 1.58) 0.5016 1.17 (0.74 - 1.87) 

WDR36 rs17132783 0.4185 1.16 (0.81 - 1.68) 0.3928 1.18 (0.81 - 1.7) 0.3759 1.2 (0.8 - 1.81) 

WDR36 rs10038058 0.8439 1.03 (0.76 - 1.41) 0.8576 1.03 (0.74 - 1.43) 0.9562 1.01 (0.7 - 1.45) 

WDR36 rs12515367 0.8484 1.08 (0.49 - 2.4) 0.858 1.08 (0.48 - 2.42) 0.9144 0.95 (0.4 - 2.29) 

WDR36 rs12521169 0.746 1.07 (0.72 - 1.57) 0.7647 1.06 (0.72 - 1.55) 0.9849 1 (0.66 - 1.54) 

WDR36 rs10051830 0.5637 1.09 (0.81 - 1.47) 0.5396 1.1 (0.81 - 1.5) 0.563 1.11 (0.79 - 1.56) 

WDR36 rs10491424 0.894 0.98 (0.75 - 1.28) 0.936 0.99 (0.75 - 1.31) 0.5645 0.91 (0.67 - 1.25) 

WDR36 rs11956837 0.8301 0.92 (0.44 - 1.94) 0.8386 0.92 (0.43 - 1.97) 0.7587 0.88 (0.39 - 2) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for gender; p3/OR3, adjusted 
for age and gender 
(Table A10.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) p3 OR3 (95% CI) 

WDR36 rs12522383 0.697 0.93 (0.66 - 1.32) 0.687 0.93 (0.65 - 1.32) 0.7403 0.94 (0.64 - 1.38) 

WDR36 rs17624563 0.7428 1.06 (0.75 - 1.51) 0.8174 1.04 (0.73 - 1.48) 0.6659 1.09 (0.73 - 1.62) 

WDR36 rs43203 0.8988 1.04 (0.59 - 1.83) 0.8828 1.04 (0.59 - 1.85) 0.6692 0.87 (0.45 - 1.66) 

WDR36 rs11241098 0.6126 0.91 (0.62 - 1.32) 0.5974 0.9 (0.62 - 1.32) 0.7674 0.94 (0.62 - 1.43) 

WDR36 rs7722241 0.3833 1.13 (0.86 - 1.48) 0.3901 1.13 (0.85 - 1.51) 0.3115 1.18 (0.86 - 1.62) 

WDR36 rs10041326 0.5898 0.87 (0.52 - 1.45) 0.6538 0.9 (0.58 - 1.42) 0.6207 0.88 (0.53 - 1.46) 

WDR36 rs4530809 0.0851 1.34 (0.96 - 1.86) 0.0978 1.31 (0.95 - 1.82) 0.2633 1.23 (0.86 - 1.77) 

WDR36 rs17132810 0.6804 0.92 (0.63 - 1.35) 0.6689 0.92 (0.63 - 1.35) 0.8352 0.96 (0.63 - 1.46) 

WDR36 rs1457113 0.3623 1.28 (0.76 - 2.15) 0.3448 1.3 (0.76 - 2.21) 0.2842 1.39 (0.76 - 2.51) 

COL1A2 rs4729131 0.883 0.96 (0.58 - 1.59) 0.841 0.95 (0.58 - 1.55) 0.8553 0.95 (0.55 - 1.64) 

COL1A2 rs3814967 0.2376 0.85 (0.64 - 1.12) 0.27 0.85 (0.65 - 1.13) 0.3851 0.87 (0.64 - 1.19) 

COL1A2 rs1800222 0.2759 1.17 (0.88 - 1.55) 0.3192 1.15 (0.87 - 1.53) 0.309 1.18 (0.86 - 1.61) 

COL1A2 rs411717 0.9383 1.01 (0.75 - 1.37) 0.9885 1 (0.73 - 1.37) 0.9903 1 (0.71 - 1.42) 

COL1A2 rs406226 0.6203 1.11 (0.74 - 1.67) 0.6614 1.1 (0.73 - 1.66) 0.7073 1.09 (0.69 - 1.73) 

COL1A2 rs3763466 1 1 (0.68 - 1.48) 0.9338 0.98 (0.67 - 1.45) 0.8771 0.97 (0.63 - 1.48) 

COL1A2 rs17166249 0.1413 1.26 (0.93 - 1.7) 0.1325 1.27 (0.93 - 1.72) 0.2165 1.24 (0.88 - 1.75) 

COL1A2 rs42518 0.1554 1.41 (0.88 - 2.27) 0.1475 1.43 (0.88 - 2.31) 0.1273 1.52 (0.89 - 2.61) 

COL1A2 rs2521206 0.1501 0.81 (0.61 - 1.08) 0.1438 0.81 (0.61 - 1.08) 0.2284 0.83 (0.6 - 1.13) 

COL1A2 rs42521 0.644 1.07 (0.81 - 1.41) 0.5941 1.08 (0.81 - 1.44) 0.4723 1.12 (0.82 - 1.54) 

COL1A2 rs42522 0.5361 1.11 (0.8 - 1.53) 0.542 1.11 (0.8 - 1.53) 0.8877 0.97 (0.68 - 1.4) 

COL1A2 rs42524 0.586 1.17 (0.67 - 2.03) 0.5726 1.18 (0.67 - 2.06) 0.8556 1.06 (0.56 - 2.01) 

COL1A2 rs42526 0.7823 1.04 (0.79 - 1.36) 0.7883 1.04 (0.79 - 1.36) 0.4935 1.11 (0.83 - 1.49) 

COL1A2 rs2521205 0.5008 0.91 (0.69 - 1.2) 0.5167 0.91 (0.69 - 1.21) 0.8254 0.97 (0.71 - 1.32) 

COL1A2 rs3736638 0.2025 0.82 (0.61 - 1.11) 0.2194 0.83 (0.61 - 1.12) 0.1824 0.8 (0.57 - 1.11) 

COL1A2 rs42527 0.5792 1.11 (0.76 - 1.63) 0.6242 1.11 (0.74 - 1.65) 0.7551 1.07 (0.69 - 1.67) 

COL1A2 rs369982 0.2923 1.21 (0.85 - 1.73) 0.3227 1.2 (0.84 - 1.73) 0.236 1.28 (0.85 - 1.93) 

COL1A2 rs4266 0.6521 0.93 (0.67 - 1.29) 0.7013 0.94 (0.67 - 1.31) 0.5361 0.89 (0.62 - 1.29) 

COL1A2 rs10235102 0.8841 0.96 (0.59 - 1.58) 0.9009 0.97 (0.59 - 1.6) 0.8507 0.95 (0.55 - 1.64) 

COL1A2 rs441051 0.255 1.2 (0.88 - 1.63) 0.2686 1.2 (0.87 - 1.64) 0.3187 1.2 (0.84 - 1.69) 

COL1A2 rs2072071 0.2555 0.83 (0.6 - 1.15) 0.2796 0.84 (0.61 - 1.15) 0.2097 0.8 (0.56 - 1.13) 

COL1A2 rs13240759 0.7385 0.93 (0.62 - 1.4) 0.721 0.93 (0.63 - 1.38) 0.7772 0.94 (0.61 - 1.45) 

COL1A2 rs400218 0.4707 1.14 (0.8 - 1.6) 0.4959 1.13 (0.8 - 1.6) 0.4779 1.15 (0.78 - 1.71) 

COL1A2 rs10046552 0.4738 0.88 (0.63 - 1.24) 0.4842 0.89 (0.64 - 1.23) 0.4924 0.88 (0.62 - 1.26) 

COL1A2 rs12668754 0.1959 2.01 (0.68 - 5.94) 0.1914 2.07 (0.69 - 6.17) 0.3337 1.8 (0.55 - 5.92) 

COL1A2 rs11764718 0.5552 1.2 (0.66 - 2.17) 0.5598 1.2 (0.66 - 2.18) 0.8118 1.08 (0.56 - 2.09) 

COL1A2 rs1062394 0.1547 0.74 (0.49 - 1.12) 0.178 0.75 (0.5 - 1.14) 0.4147 0.83 (0.53 - 1.3) 

COL1A2 rs1034620 0.6273 1.13 (0.69 - 1.86) 0.6479 1.13 (0.68 - 1.88) 0.9565 1.02 (0.58 - 1.78) 

COL1A2 rs11982782 0.9923 1 (0.77 - 1.31) 0.9683 0.99 (0.76 - 1.3) 0.9948 1 (0.74 - 1.35) 

CAV1&2 rs8940 0.8781 0.97 (0.69 - 1.37) 0.8776 0.97 (0.69 - 1.37) 0.676 0.92 (0.63 - 1.35) 

CAV1&2 rs10258482 0.3944 1.13 (0.86 - 1.48) 0.4154 1.12 (0.86 - 1.46) 0.7793 1.04 (0.78 - 1.4) 

CAV1&2 rs6466578 0.3989 1.18 (0.81 - 1.71) 0.3974 1.17 (0.81 - 1.7) 0.595 1.12 (0.74 - 1.69) 

CAV1&2 rs3919515 0.1663 0.82 (0.63 - 1.08) 0.1798 0.83 (0.64 - 1.09) 0.4245 0.89 (0.66 - 1.19) 

CAV1&2 rs926198 0.5823 1.08 (0.82 - 1.41) 0.6183 1.07 (0.82 - 1.4) 0.5587 1.09 (0.81 - 1.47) 

CAV1&2 rs3779512 0.7631 1.04 (0.79 - 1.38) 0.7966 1.04 (0.8 - 1.35) 0.9033 0.98 (0.74 - 1.31) 

CAV1&2 rs10262090 0.3577 0.82 (0.54 - 1.25) 0.3925 0.84 (0.56 - 1.25) 0.995 1 (0.65 - 1.55) 

CAV1&2 rs3807986 0.2805 1.18 (0.87 - 1.6) 0.3327 1.16 (0.86 - 1.56) 0.5506 1.11 (0.79 - 1.54) 

CAV1&2 rs1476833 0.7943 1.04 (0.77 - 1.4) 0.7671 1.05 (0.78 - 1.41) 0.7442 0.95 (0.68 - 1.32) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for gender; p3/OR3, adjusted 
for age and gender 
(Table A10.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) p3 OR3 (95% CI) 

CAV1&2 rs10270569 0.696 1.07 (0.75 - 1.53) 0.7319 1.07 (0.74 - 1.52) 0.7278 1.07 (0.72 - 1.6) 

CAV1&2 rs11773845 0.7086 1.06 (0.77 - 1.47) 0.73 1.06 (0.77 - 1.45) 0.4273 1.15 (0.81 - 1.64) 

CAV1&2 rs9886215 0.22 0.84 (0.63 - 1.11) 0.1997 0.83 (0.62 - 1.11) 0.3465 0.86 (0.62 - 1.18) 

CAV1&2 rs3807992 0.582 1.08 (0.82 - 1.41) 0.5832 1.08 (0.82 - 1.41) 0.5124 1.11 (0.82 - 1.49) 

CDKN2B rs3217992 0.5714 1.18 (0.67 - 2.09) 0.5825 1.18 (0.66 - 2.1) 0.6974 1.14 (0.59 - 2.18) 

CDKN2B rs1063192 0.5658 2 (0.18 - 22.09) 0.5292 2.17 (0.19 - 24.3) 0.4585 2.58 (0.21 - 31.41) 

CDKN2B rs3217989 0.2654 1.18 (0.88 - 1.58) 0.2721 1.18 (0.88 - 1.57) 0.4686 1.13 (0.82 - 1.55) 

CDKN2B rs974336 0.0436 0.73 (0.54 - 0.99) 0.0322 0.7 (0.51 - 0.97) 0.0862 0.74 (0.52 - 1.05) 
CDKN2B rs3217980 0.1289 0.7 (0.44 - 1.11) 0.1261 0.69 (0.43 - 1.11) 0.1702 0.7 (0.42 - 1.17) 

CDKN2B rs2069422 0.744 0.93 (0.61 - 1.43) 0.7242 0.92 (0.6 - 1.43) 0.7951 0.94 (0.58 - 1.52) 

COL5A1 rs1536478 0.9142 1.02 (0.76 - 1.37) 0.9275 1.01 (0.76 - 1.35) 0.5892 0.92 (0.67 - 1.26) 

COL5A1 rs3118516 0.1268 1.32 (0.92 - 1.9) 0.1381 1.31 (0.92 - 1.87) 0.4068 1.18 (0.8 - 1.75) 

COL5A1 rs1536482 0.367 1.13 (0.86 - 1.48) 0.4046 1.12 (0.86 - 1.47) 0.3961 1.14 (0.84 - 1.54) 

COL5A1 rs7044529 0.6257 0.93 (0.71 - 1.23) 0.5741 0.92 (0.7 - 1.22) 0.1946 0.82 (0.61 - 1.11) 

ATOH7 rs6480320 0.4278 1.13 (0.84 - 1.52) 0.4592 1.12 (0.83 - 1.5) 0.6329 1.08 (0.78 - 1.5) 

ATOH7 rs7916697 0.2628 0.83 (0.6 - 1.15) 0.2813 0.84 (0.6 - 1.16) 0.484 0.88 (0.61 - 1.27) 

ATOH7 rs2289804 0.5845 1.08 (0.82 - 1.41) 0.5909 1.08 (0.83 - 1.4) 0.6546 1.07 (0.8 - 1.43) 

ATOH7 rs1900004 0.9669 0.99 (0.73 - 1.36) 0.9934 1 (0.73 - 1.37) 0.6538 1.09 (0.76 - 1.55) 

ATOH7 rs41340944 0.4544 0.9 (0.69 - 1.18) 0.4796 0.91 (0.7 - 1.19) 0.6165 0.93 (0.69 - 1.25) 

ATOH7 rs1900020 0.3724 1.13 (0.86 - 1.48) 0.3922 1.12 (0.86 - 1.47) 0.5999 1.08 (0.81 - 1.45) 

SIX1&6 rs12436579 0.2195 0.85 (0.65 - 1.11) 0.2152 0.84 (0.64 - 1.11) 0.2588 0.84 (0.63 - 1.13) 

SIX1&6 rs17097585 0.7291 1.09 (0.67 - 1.76) 0.7236 1.09 (0.68 - 1.75) 0.5682 1.17 (0.69 - 1.98) 

SIX1&6 rs8006274 0.7273 1.06 (0.78 - 1.43) 0.7578 1.05 (0.78 - 1.41) 0.5323 1.11 (0.8 - 1.55) 

SIX1&6 rs1007152 0.3917 1.14 (0.84 - 1.55) 0.3665 1.15 (0.85 - 1.57) 0.5546 1.11 (0.79 - 1.55) 

SIX1&6 rs7152532 0.3999 1.44 (0.61 - 3.42) 0.4078 1.45 (0.6 - 3.46) 0.6471 1.25 (0.48 - 3.22) 

SIX1&6 rs11849906 0.0737 1.95 (0.93 - 4.09) 0.078 1.98 (0.93 - 4.21) 0.059 2.22 (0.97 - 5.08) 

SIX1&6 rs1955698 0.2777 0.86 (0.66 - 1.13) 0.2838 0.86 (0.66 - 1.13) 0.2605 0.84 (0.63 - 1.14) 

SIX1&6 rs10150234 0.4544 0.9 (0.69 - 1.18) 0.4561 0.9 (0.69 - 1.18) 0.4369 0.89 (0.66 - 1.2) 

SIX1&6 rs11158289 0.6359 0.94 (0.71 - 1.23) 0.6375 0.94 (0.71 - 1.23) 0.5633 0.91 (0.67 - 1.24) 

SIX1&6 rs10142401 0.7348 0.95 (0.72 - 1.27) 0.7503 0.95 (0.72 - 1.27) 0.66 0.93 (0.68 - 1.28) 

SIX1&6 rs10483726 0.4534 0.9 (0.69 - 1.18) 0.4522 0.9 (0.69 - 1.18) 0.3998 0.88 (0.66 - 1.18) 

SIX1&6 rs8020353 0.8469 1.03 (0.76 - 1.4) 0.8817 1.02 (0.76 - 1.39) 0.9032 1.02 (0.73 - 1.43) 

SIX1&6 rs10483727 0.5198 0.66 (0.19 - 2.36) 0.5713 0.71 (0.22 - 2.3) 0.9034 0.92 (0.25 - 3.43) 

SIX1&6 rs2057135 0.6236 1.07 (0.82 - 1.4) 0.6425 1.07 (0.82 - 1.39) 0.7842 1.04 (0.77 - 1.4) 

SIX1&6 rs7156317 0.5378 1.09 (0.83 - 1.42) 0.5695 1.08 (0.83 - 1.4) 0.4651 1.12 (0.83 - 1.49) 

SIX1&6 rs7146104 0.5992 1.15 (0.68 - 1.97) 0.5921 1.16 (0.68 - 1.98) 0.8204 1.07 (0.59 - 1.95) 

SIX1&6 rs4901995 0.4207 1.17 (0.8 - 1.71) 0.4292 1.16 (0.8 - 1.67) 0.7598 1.07 (0.71 - 1.6) 

SIX1&6 rs8007935 0.1617 1.27 (0.91 - 1.77) 0.1837 1.25 (0.9 - 1.73) 0.2231 1.25 (0.87 - 1.8) 

SIX1&6 rs11628064 0.6298 0.9 (0.57 - 1.41) 0.6754 0.91 (0.58 - 1.42) 0.5763 0.87 (0.53 - 1.42) 

ZNF469 rs12447690 0.7501 0.94 (0.64 - 1.37) 0.7529 0.94 (0.64 - 1.38) 0.9925 1 (0.65 - 1.54) 

ZNF469 rs7500824 0.5589 0.9 (0.62 - 1.29) 0.5813 0.9 (0.63 - 1.29) 0.7033 0.92 (0.62 - 1.38) 

ZNF469 rs4352077 0.7742 1.09 (0.6 - 1.98) 0.7432 1.11 (0.61 - 2.01) 0.8781 1.05 (0.54 - 2.04) 

ZNF469 rs7501402 0.7795 1.05 (0.77 - 1.43) 0.7176 1.06 (0.77 - 1.47) 0.7324 1.07 (0.74 - 1.53) 

ZNF469 rs6540223 0.3012 1.17 (0.87 - 1.56) 0.3158 1.16 (0.87 - 1.55) 0.3505 1.17 (0.85 - 1.61) 

ZNF469 rs12448211 0.12 0.8 (0.6 - 1.06) 0.1212 0.79 (0.59 - 1.06) 0.0856 0.75 (0.55 - 1.04) 

ZNF469 rs9938149 0.0798 1.28 (0.97 - 1.68) 0.0874 1.27 (0.97 - 1.68) 0.1099 1.29 (0.94 - 1.75) 

ZNF469 rs9925231 0.0282 1.35 (1.03 - 1.77) 0.0298 1.36 (1.03 - 1.78) 0.0225 1.43 (1.05 - 1.93) 
OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for gender; p3/OR3, adjusted 
for age and gender 
(Table A10.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) p3 OR3 (95% CI) 

ZNF469 rs11644804 0.6941 0.94 (0.69 - 1.28) 0.7118 0.94 (0.68 - 1.3) 0.8545 0.97 (0.68 - 1.37) 

COL1A1 rs2696297 0.336 0.84 (0.59 - 1.2) 0.3629 0.85 (0.6 - 1.21) 0.3061 0.82 (0.55 - 1.2) 

COL1A1 rs16948744 0.0462 0.76 (0.58 - 1) 0.0391 0.75 (0.57 - 0.99) 0.0143 0.68 (0.5 - 0.93) 
COL1A1 rs2696296 0.2747 0.86 (0.66 - 1.13) 0.2551 0.86 (0.65 - 1.12) 0.1203 0.79 (0.59 - 1.06) 

COL1A1 rs36107109 0.5486 0.87 (0.55 - 1.37) 0.555 0.87 (0.55 - 1.37) 0.6764 0.9 (0.55 - 1.48) 

COL1A1 rs2586476 0.4085 0.89 (0.66 - 1.18) 0.4407 0.89 (0.67 - 1.19) 0.5 0.9 (0.65 - 1.23) 

COL1A1 rs12945599 0.8251 1.06 (0.64 - 1.76) 0.8372 1.05 (0.64 - 1.73) 0.5178 1.2 (0.69 - 2.07) 

COL1A1 rs2696270 0.2331 1.18 (0.9 - 1.55) 0.2068 1.19 (0.91 - 1.57) 0.2893 1.18 (0.87 - 1.6) 

COL1A1 rs1061947 0.149 0.77 (0.53 - 1.1) 0.1644 0.78 (0.54 - 1.11) 0.226 0.79 (0.53 - 1.16) 

COL1A1 rs1061237 0.8388 1.03 (0.79 - 1.35) 0.8525 1.03 (0.78 - 1.35) 0.8192 1.04 (0.77 - 1.4) 

COL1A1 rs2277632 0.1107 1.25 (0.95 - 1.63) 0.1082 1.25 (0.95 - 1.65) 0.0779 1.31 (0.97 - 1.78) 

COL1A1 rs2696245 0.7998 1.07 (0.63 - 1.83) 0.7953 1.07 (0.63 - 1.81) 0.6582 1.14 (0.64 - 2.02) 

COL1A1 rs2586488 0.5383 1.09 (0.83 - 1.42) 0.5381 1.09 (0.83 - 1.42) 0.2793 1.18 (0.87 - 1.59) 

COL1A1 rs2075559 0.054 0.77 (0.58 - 1.01) 0.0483 0.75 (0.57 - 1) 0.0963 0.77 (0.56 - 1.05) 
COL1A1 rs2857396 0.8887 0.97 (0.61 - 1.54) 0.8782 0.97 (0.61 - 1.52) 0.6419 1.13 (0.69 - 1.85) 

COL1A1 rs2696247 0.5764 1.12 (0.76 - 1.64) 0.5745 1.12 (0.76 - 1.64) 0.6651 1.1 (0.72 - 1.67) 

COL1A1 rs2586494 0.3081 1.2 (0.85 - 1.69) 0.266 1.23 (0.86 - 1.75) 0.2234 1.28 (0.86 - 1.89) 

COL1A1 rs16948765 0.2759 0.75 (0.44 - 1.27) 0.2926 0.77 (0.47 - 1.26) 0.3067 0.75 (0.43 - 1.31) 

COL1A1 rs2586498 0.3391 1.15 (0.87 - 1.52) 0.3752 1.13 (0.86 - 1.5) 0.4894 1.12 (0.82 - 1.52) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for gender; p3/OR3, adjusted 
for age and gender 
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APPENDIX 11 - DIABETES MELLITUS ASSOCIATION ANALYSIS IN 
THE BEADXPRESS ASSOCIATION STUDY 
 

Table A11.1 Single SNP association testing with a diagnosis of diabetes mellitus in the study population  

Genomic 
region 

Ch SNP MA MAF  
DM 

MAF  
non DM 

χ2 p p* 

COL8A2 1 rs274750 T 0.40 0.46 2.5860 0.1078 0.1167 

COL8A2 1 rs6693322 G 0.10 0.08 1.0770 0.2993 0.2983 

COL8A2 1 rs274754 A 0.33 0.35 0.3561 0.5507 0.5711 

MYOC 1 61730975 T 0.03 0.03 0.2361 0.6270 0.6661 

MYOC 1 61745146 T 0.02 0.03 0.6136 0.4335 0.4921 

MYOC 1 61730976 A 0.04 0.04 0.0561 0.8128 1.0000 

MYOC 1 rs79255460 A 0.05 0.03 1.1220 0.2895 0.3197 

MYOC 1 rs12076134 G 0.22 0.19 1.6070 0.2048 0.2247 

MYOC 1 rs2032555 G 0.05 0.07 2.0030 0.1570 0.1745 

MYOC 1 rs57824969 A 0.01 0.01 0.2239 0.6361 0.6419 

MYOC 1 rs235869 C 0.29 0.28 0.0571 0.8112 0.8060 

MYOC 1 rs16864720 T 0.18 0.14 2.5740 0.1086 0.1194 

MYOC 1 rs235876 C 0.04 0.08 4.3940 0.0361 0.0358 
MYOC 1 rs2236875 T 0.17 0.19 0.4418 0.5063 0.5674 

MYOC 1 rs235917 A 0.05 0.07 0.4043 0.5249 0.6437 

MYOC 1 rs7525674 C 0.05 0.04 1.6250 0.2025 0.2587 

MYOC 1 MYOCnc1 G 0.02 0.03 0.0384 0.8446 1.0000 

MYOC 1 61730977 G 0.06 0.04 1.2880 0.2565 0.2851 

MYOC 1 2234926 T 0.01 0.01 0.0263 0.8712 1.0000 

MYOC 1 12082573 G 0.05 0.04 1.0670 0.3016 0.3596 

MYOC 1 rs2075648 T 0.01 0.01 0.0004 0.9833 1.0000 

CYP1B1 2 rs9341261 G 0.03 0.04 0.1049 0.7460 0.8394 

CYP1B1 2 rs162562 T 0.28 0.30 0.3748 0.5404 0.5556 

CYP1B1 2 rs1056836 G 0.20 0.17 0.6056 0.4365 0.4411 

CYP1B1 2 rs162561 T 0.18 0.18 0.0000 0.9986 1.0000 

CYP1B1 2 rs9341252 G 0.05 0.05 0.0042 0.9483 1.0000 

C2p16 2 rs2303298 A 0.09 0.11 0.7705 0.3801 0.4017 

C2p16 2 rs10202118 A 0.23 0.26 0.5830 0.4451 0.4933 

C2p16 2 rs11125375 T 0.21 0.28 4.4370 0.0352 0.0407 
C2p16 2 rs10208467 G 0.27 0.22 2.9370 0.0866 0.0962 

C2p16 2 rs1533428 A 0.38 0.38 0.0055 0.9408 1.0000 

C2p16 2 rs12994401 T 0.02 0.03 0.6136 0.4335 0.4921 

C2p16 2 rs11889995 A 0.07 0.08 0.4582 0.4985 0.5728 

WDR36 5 rs7729832 A 0.10 0.13 1.1270 0.2884 0.3024 

WDR36 5 rs17623144 C 0.00 0.00 0.4353 0.5094 1.0000 

WDR36 5 rs13357724 T 0.00 0.01 0.5320 0.4658 0.6738 

WDR36 5 rs13153937 A 0.07 0.05 1.5250 0.2169 0.2390 

WDR36 5 rs6859041 G 0.26 0.29 0.9566 0.3281 0.3652 

WDR36 5 rs2416257 A 0.10 0.14 2.4590 0.1168 0.1202 

WDR36 5 rs17132783 G 0.14 0.17 1.2510 0.2634 0.3105 

WDR36 5 rs10038058 A 0.23 0.26 0.5065 0.4767 0.4941 

WDR36 5 rs12515367 G 0.05 0.02 5.7400 0.0166 0.0252 
Ch, Chromosome; MA, minor allele; MAF DM, minor allele frequency in diabetics; MAF nonDM, MAF in non diabetics; p, p-
value obtained from the χ2 test; p*, p-value from Fisher's exact test 
(Table A11.1 continues overpage) 
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Genomic 
region 

Ch SNP MA MAF  
DM 

MAF  
non DM 

χ2 p p* 

WDR36 5 rs12521169 A 0.14 0.14 0.0510 0.8214 0.8300 

WDR36 5 rs10051830 G 0.27 0.28 0.1280 0.7205 0.7405 

WDR36 5 rs10491424 G 0.46 0.48 0.4156 0.5191 0.5520 

WDR36 5 rs11956837 G 0.04 0.03 0.8653 0.3523 0.4101 

WDR36 5 rs12522383 T 0.25 0.14 15.0500 0.0001 0.0002 
WDR36 5 rs17624563 C 0.14 0.19 3.4190 0.0644 0.0780 

WDR36 5 rs43203 T 0.04 0.07 2.9370 0.0866 0.1150 

WDR36 5 rs11241098 T 0.20 0.13 8.3570 0.0038 0.0049 
WDR36 5 rs7722241 T 0.37 0.43 3.2140 0.0730 0.0822 

WDR36 5 rs10041326 C 0.08 0.07 0.2062 0.6498 0.6722 

WDR36 5 rs4530809 G 0.19 0.22 1.1340 0.2869 0.3170 

WDR36 5 rs17132810 T 0.20 0.13 8.7820 0.0030 0.0047 
WDR36 5 rs1457113 C 0.06 0.08 0.5159 0.4726 0.5636 

COL1A2 7 rs4729131 A 0.07 0.08 0.4066 0.5237 0.5815 

COL1A2 7 rs3814967 A 0.42 0.36 3.0720 0.0797 0.0914 

COL1A2 7 rs1800222 A 0.32 0.37 1.8320 0.1759 0.1878 

COL1A2 7 rs411717 C 0.25 0.27 0.2465 0.6196 0.6739 

COL1A2 7 rs406226 C 0.13 0.12 0.0718 0.7888 0.8209 

COL1A2 7 rs3763466 A 0.13 0.14 0.3752 0.5402 0.5907 

COL1A2 7 rs17166249 G 0.24 0.28 1.0030 0.3166 0.3545 

COL1A2 7 rs42518 C 0.07 0.10 1.7300 0.1885 0.2389 

COL1A2 7 rs2521206 C 0.30 0.33 0.5684 0.4509 0.4736 

COL1A2 7 rs42521 C 0.43 0.35 4.8790 0.0272 0.0307 
COL1A2 7 rs42522 G 0.18 0.24 3.9720 0.0463 0.0500 
COL1A2 7 rs42524 G 0.06 0.07 0.1740 0.6766 0.7608 

COL1A2 7 rs42526 A 0.45 0.43 0.2723 0.6018 0.6006 

COL1A2 7 rs2521205 A 0.38 0.34 1.6550 0.1983 0.2135 

COL1A2 7 rs3736638 T 0.28 0.26 0.1492 0.6993 0.7374 

COL1A2 7 rs42527 A 0.13 0.15 0.2961 0.5863 0.6727 

COL1A2 7 rs369982 T 0.14 0.19 2.3810 0.1228 0.1402 

COL1A2 7 rs4266 G 0.27 0.19 6.3400 0.0118 0.0146 
COL1A2 7 rs10235102 T 0.11 0.07 4.8850 0.0271 0.0395 
COL1A2 7 rs441051 T 0.21 0.27 3.3800 0.0660 0.0728 

COL1A2 7 rs2072071 A 0.24 0.22 0.3611 0.5479 0.5937 

COL1A2 7 rs13240759 C 0.11 0.13 0.7703 0.3801 0.4347 

COL1A2 7 rs400218 C 0.17 0.20 0.7442 0.3883 0.4458 

COL1A2 7 rs10046552 G 0.19 0.20 0.1549 0.6939 0.7118 

COL1A2 7 rs12668754 A 0.01 0.02 2.0820 0.1491 0.2545 

COL1A2 7 rs11764718 T 0.05 0.05 0.0004 0.9841 1.0000 

COL1A2 7 rs1062394 A 0.15 0.12 1.3150 0.2514 0.2631 

COL1A2 7 rs1034620 C 0.07 0.08 0.1951 0.6587 0.7834 

COL1A2 7 rs11982782 T 0.48 0.46 0.3755 0.5400 0.5518 

CAV1&2 7 rs8940 C 0.19 0.19 0.0086 0.9260 0.9248 

CAV1&2 7 rs10258482 T 0.42 0.42 0.0206 0.8860 0.9401 

CAV1&2 7 rs6466578 C 0.13 0.16 0.8701 0.3509 0.4030 

CAV1&2 7 rs3919515 C 0.40 0.39 0.1432 0.7052 0.7042 

CAV1&2 7 rs926198 A 0.50 0.46 1.1030 0.2936 0.2988 

Ch, Chromosome; MA, minor allele; MAF DM, minor allele frequency in diabetics; MAF nonDM, MAF in non diabetics; p, p-
value obtained from the χ2 test; p*, p-value from Fisher's exact test 
(Table A11.1 continues overpage) 
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Genomic 
region 

Ch SNP MA MAF  
DM 

MAF  
non DM 

χ2 p p* 

CAV1&2 7 rs3779512 G 0.40 0.36 1.4930 0.2217 0.2483 

CAV1&2 7 rs10262090 C 0.13 0.12 0.1991 0.6554 0.6481 

CAV1&2 7 rs3807986 T 0.26 0.27 0.1076 0.7428 0.8007 

CAV1&2 7 rs1476833 A 0.26 0.29 1.0930 0.2958 0.3222 

CAV1&2 7 rs10270569 T 0.17 0.18 0.1340 0.7143 0.7681 

CAV1&2 7 rs11773845 T 0.24 0.21 0.8363 0.3605 0.3726 

CAV1&2 7 rs9886215 C 0.32 0.35 0.4740 0.4912 0.5304 

CAV1&2 7 rs3807992 A 0.48 0.47 0.0615 0.8042 0.8236 

CDKN2B 9 rs3217992 A 0.07 0.06 0.3436 0.5578 0.5310 

CDKN2B 9 rs1063192 C 0.00 0.00 0.0131 0.9089 1.0000 

CDKN2B 9 rs3217989 C 0.33 0.30 0.8541 0.3554 0.3749 

CDKN2B 9 rs974336 A 0.26 0.27 0.1076 0.7428 0.8007 

CDKN2B 9 rs3217980 A 0.09 0.10 0.0180 0.8932 1.0000 

CDKN2B 9 rs2069422 G 0.09 0.12 1.2760 0.2587 0.2876 

COL5A1 9 rs1536478 A 0.28 0.29 0.0080 0.9286 1.0000 

COL5A1 9 rs3118516 A 0.15 0.18 1.1300 0.2877 0.3194 

COL5A1 9 rs1536482 T 0.43 0.44 0.1451 0.7033 0.7091 

COL5A1 9 rs7044529 T 0.38 0.41 0.5267 0.4680 0.4957 

ATOH7 10 rs6480320 A 0.29 0.28 0.1060 0.7448 0.7417 

ATOH7 10 rs7916697 G 0.21 0.22 0.0965 0.7560 0.7863 

ATOH7 10 rs2289804 C 0.50 0.50 0.0010 0.9745 1.0000 

ATOH7 10 rs1900004 C 0.24 0.24 0.0015 0.9689 1.0000 

ATOH7 10 rs41340944 G 0.46 0.44 0.3312 0.5649 0.6008 

ATOH7 10 rs1900020 G 0.45 0.48 0.7029 0.4018 0.4140 

SIX1&6 14 rs12436579 T 0.49 0.49 0.0234 0.8783 0.8822 

SIX1&6 14 rs17097585 T 0.08 0.09 0.3190 0.5722 0.6897 

SIX1&6 14 rs8006274 T 0.28 0.25 0.8441 0.3582 0.3971 

SIX1&6 14 rs1007152 G 0.24 0.27 0.9427 0.3316 0.3524 

SIX1&6 14 rs7152532 A 0.03 0.03 0.0223 0.8814 0.8193 

SIX1&6 14 rs11849906 G 0.03 0.04 0.0747 0.7847 0.8474 

SIX1&6 14 rs1955698 A 0.46 0.45 0.0689 0.7930 0.8228 

SIX1&6 14 rs10150234 G 0.45 0.44 0.0345 0.8527 0.8813 

SIX1&6 14 rs11158289 T 0.40 0.41 0.0970 0.7554 0.7630 

SIX1&6 14 rs10142401 G 0.30 0.34 0.8586 0.3541 0.3838 

SIX1&6 14 rs10483726 C 0.48 0.49 0.0358 0.8500 0.8820 

SIX1&6 14 rs8020353 T 0.29 0.25 2.1440 0.1431 0.1498 

SIX1&6 14 rs10483727 G 0.02 0.01 0.4505 0.5021 0.5012 

SIX1&6 14 rs2057135 C 0.45 0.43 0.3017 0.5828 0.6005 

SIX1&6 14 rs7156317 C 0.50 0.48 0.3068 0.5797 0.6033 

SIX1&6 14 rs7146104 A 0.07 0.07 0.1776 0.6734 0.6596 

SIX1&6 14 rs4901995 C 0.13 0.15 0.3374 0.5614 0.5989 

SIX1&6 14 rs8007935 A 0.23 0.20 0.9696 0.3248 0.3586 

SIX1&6 14 rs11628064 T 0.08 0.10 0.7457 0.3878 0.4537 

ZNF469 16 rs12447690 T 0.13 0.15 0.6671 0.4141 0.4617 

ZNF469 16 rs7500824 C 0.16 0.17 0.0820 0.7746 0.8408 

ZNF469 16 rs4352077 A 0.05 0.05 0.0004 0.9841 1.0000 

ZNF469 16 rs7501402 T 0.25 0.24 0.1166 0.7328 0.7296 

Ch, Chromosome; MA, minor allele; MAF DM, minor allele frequency in diabetics; MAF nonDM, MAF in non diabetics; p, p-
value obtained from the χ2 test; p*, p-value from Fisher's exact test 
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Genomic 
region 

Ch SNP MA MAF  
DM 

MAF  
non DM 

χ2 p p* 

ZNF469 16 rs6540223 C 0.29 0.32 0.9871 0.3205 0.3351 

ZNF469 16 rs12448211 A 0.37 0.35 0.4022 0.5259 0.5334 

ZNF469 16 rs9938149 C 0.37 0.43 2.7490 0.0973 0.1107 

ZNF469 16 rs9925231 A 0.45 0.47 0.3390 0.5604 0.6023 

ZNF469 16 rs11644804 T 0.28 0.25 0.6395 0.4239 0.4434 

COL1A1 17 rs2696297 C 0.17 0.18 0.0931 0.7603 0.8450 

COL1A1 17 rs16948744 G 0.38 0.41 1.1250 0.2889 0.3236 

COL1A1 17 rs2696296 T 0.41 0.45 1.5220 0.2173 0.2315 

COL1A1 17 rs36107109 T 0.11 0.09 0.5124 0.4741 0.5298 

COL1A1 17 rs2586476 T 0.35 0.31 1.5350 0.2154 0.2323 

COL1A1 17 rs12945599 T 0.08 0.07 0.5236 0.4693 0.4814 

COL1A1 17 rs2696270 C 0.41 0.41 0.0101 0.9198 0.9399 

COL1A1 17 rs1061947 T 0.17 0.16 0.0102 0.9196 0.9203 

COL1A1 17 rs1061237 C 0.51 0.46 1.3580 0.2439 0.2624 

COL1A1 17 rs2277632 C 0.45 0.42 0.3385 0.5607 0.5997 

COL1A1 17 rs2696245 G 0.05 0.08 1.8330 0.1758 0.1868 

COL1A1 17 rs2586488 T 0.50 0.49 0.0507 0.8219 0.8241 

COL1A1 17 rs2075559 G 0.43 0.41 0.4023 0.5259 0.5473 

COL1A1 17 rs2857396 C 0.08 0.10 0.5436 0.4609 0.5212 

COL1A1 17 rs2696247 C 0.13 0.15 0.1755 0.6752 0.7499 

COL1A1 17 rs2586494 T 0.18 0.19 0.0802 0.7770 0.8488 

COL1A1 17 rs16948765 C 0.05 0.08 1.4840 0.2232 0.2467 

COL1A1 17 rs2586498 G 0.35 0.34 0.0415 0.8386 0.8759 

Ch, Chromosome; MA, minor allele; MAF DM, minor allele frequency in diabetics; MAF nonDM, MAF in non diabetics; p, p-
value obtained from the χ2 test; p*, p-value from Fisher's exact test  
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Table A11.2 Logistic regression modelling of single SNP association with diabetes mellitus in the study population  

Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) 

COL8A2 rs274750 0.1078 0.79 (0.58 - 1.06) 0.0795 0.76 (0.56 - 1.03) 

COL8A2 rs6693322 0.2993 1.3 (0.79 - 2.13) 0.2285 1.36 (0.83 - 2.24) 

COL8A2 rs274754 0.5507 0.91 (0.66 - 1.25) 0.5471 0.9 (0.65 - 1.25) 

MYOC 61730975 0.627 1.23 (0.54 - 2.79) 0.382 1.47 (0.62 - 3.51) 

MYOC 61745146 0.4335 0.67 (0.24 - 1.84) 0.4162 0.65 (0.23 - 1.84) 

MYOC 61730976 0.8128 0.91 (0.43 - 1.93) 0.7544 1.14 (0.51 - 2.53) 

MYOC rs79255460 0.2895 1.49 (0.71 - 3.11) 0.4223 1.35 (0.65 - 2.77) 

MYOC rs12076134 0.2048 1.26 (0.88 - 1.8) 0.1378 1.31 (0.92 - 1.88) 

MYOC rs2032555 0.157 0.62 (0.32 - 1.21) 0.1486 0.61 (0.31 - 1.19) 

MYOC rs57824969 0.6361 1.54 (0.26 - 9.26) 0.6541 1.52 (0.25 - 9.32) 
MYOC rs235869 0.8112 1.04 (0.75 - 1.43) 0.7519 1.06 (0.75 - 1.49) 

MYOC rs16864720 0.1086 1.38 (0.93 - 2.04) 0.1645 1.34 (0.89 - 2.04) 

MYOC rs235876 0.0361 0.48 (0.24 - 0.97) 0.0732 0.53 (0.26 - 1.06) 

MYOC rs2236875 0.5063 0.88 (0.6 - 1.29) 0.6072 0.9 (0.62 - 1.33) 

MYOC rs235917 0.5249 0.82 (0.44 - 1.53) 0.7394 0.9 (0.47 - 1.71) 

MYOC rs7525674 0.2025 1.56 (0.78 - 3.13) 0.2756 1.48 (0.73 - 2.97) 

MYOC MYOCnc1 0.8446 0.91 (0.35 - 2.37) 0.7483 0.85 (0.33 - 2.23) 

MYOC 61730977 0.2565 1.46 (0.76 - 2.84) 0.341 1.39 (0.71 - 2.71) 

MYOC 2234926 0.8712 1.15 (0.21 - 6.32) 0.8138 0.81 (0.14 - 4.64) 

MYOC 12082573 0.3016 1.43 (0.72 - 2.83) 0.3775 1.36 (0.68 - 2.72) 

MYOC rs2075648 0.9833 0.99 (0.25 - 3.84) 0.6618 0.73 (0.18 - 2.96) 

CYP1B1 rs9341261 0.746 0.87 (0.38 - 2) 0.8364 0.91 (0.39 - 2.16) 

CYP1B1 rs162562 0.5404 0.9 (0.65 - 1.26) 0.7508 0.95 (0.67 - 1.34) 
CYP1B1 rs1056836 0.4365 1.16 (0.8 - 1.68) 0.5186 1.13 (0.78 - 1.65) 

CYP1B1 rs162561 0.9986 1 (0.69 - 1.46) 0.9688 1.01 (0.69 - 1.48) 

CYP1B1 rs9341252 0.9483 1.02 (0.51 - 2.05) 0.8554 1.07 (0.52 - 2.18) 

C2p16 rs2303298 0.3801 0.8 (0.49 - 1.31) 0.3776 0.79 (0.48 - 1.32) 

C2p16 rs10202118 0.4451 0.88 (0.62 - 1.23) 0.5341 0.9 (0.63 - 1.27) 

C2p16 rs11125375 0.0352 0.69 (0.49 - 0.98) 0.1084 0.76 (0.54 - 1.06) 

C2p16 rs10208467 0.0866 1.34 (0.96 - 1.87) 0.1096 1.32 (0.94 - 1.87) 

C2p16 rs1533428 0.9408 0.99 (0.73 - 1.34) 0.9787 1 (0.74 - 1.34) 

C2p16 rs12994401 0.4335 0.67 (0.24 - 1.84) 0.6547 0.79 (0.28 - 2.24) 

C2p16 rs11889995 0.4985 0.82 (0.46 - 1.46) 0.4992 0.81 (0.45 - 1.48) 

WDR36 rs7729832 0.2884 0.77 (0.48 - 1.24) 0.342 0.79 (0.48 - 1.29) 

WDR36 rs17623144 0.5094 N/A 0.9993 N/A 

WDR36 rs13357724 0.4658 0.46 (0.05 - 3.94) 0.5529 0.51 (0.06 - 4.65) 

WDR36 rs13153937 0.2169 1.48 (0.79 - 2.76) 0.1731 1.55 (0.82 - 2.93) 

WDR36 rs6859041 0.3281 0.85 (0.61 - 1.18) 0.3638 0.85 (0.6 - 1.21) 

WDR36 rs2416257 0.1168 0.69 (0.43 - 1.1) 0.1376 0.69 (0.42 - 1.13) 

WDR36 rs17132783 0.2634 0.79 (0.52 - 1.19) 0.2487 0.78 (0.51 - 1.19) 

WDR36 rs10038058 0.4767 0.88 (0.63 - 1.24) 0.5266 0.89 (0.62 - 1.28) 

WDR36 rs12515367 0.0166 2.57 (1.16 - 5.71) 0.01 3.01 (1.3 - 6.95) 
WDR36 rs12521169 0.8214 1.05 (0.69 - 1.6) 0.6956 1.09 (0.71 - 1.67) 

WDR36 rs10051830 0.7205 0.94 (0.68 - 1.31) 0.7435 0.94 (0.67 - 1.34) 

WDR36 rs10491424 0.5191 0.91 (0.68 - 1.22) 0.4357 0.88 (0.65 - 1.21) 

WDR36 rs11956837 0.3523 1.44 (0.67 - 3.08) 0.3607 1.45 (0.65 - 3.23) 

WDR36 rs12522383 0.0001 2.03 (1.41 - 2.91) 0.0001 2.14 (1.46 - 3.15) 
OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for age, gender and POAG 
diagnosis (POAG or control) 
(Table A11.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) 

WDR36 rs17624563 0.0644 0.68 (0.45 - 1.03) 0.1079 0.71 (0.47 - 1.08) 

WDR36 rs43203 0.0866 0.54 (0.27 - 1.1) 0.1017 0.55 (0.27 - 1.13) 

WDR36 rs11241098 0.0038 1.76 (1.2 - 2.59) 0.0038 1.84 (1.22 - 2.77) 
WDR36 rs7722241 0.073 0.76 (0.56 - 1.03) 0.0932 0.76 (0.55 - 1.05) 

WDR36 rs10041326 0.6498 1.13 (0.66 - 1.95) 0.7746 1.07 (0.66 - 1.76) 

WDR36 rs4530809 0.2869 0.82 (0.57 - 1.18) 0.4964 0.88 (0.61 - 1.27) 

WDR36 rs17132810 0.003 1.79 (1.21 - 2.63) 0.003 1.87 (1.24 - 2.82) 
WDR36 rs1457113 0.4726 0.81 (0.45 - 1.45) 0.4902 0.81 (0.44 - 1.49) 

COL1A2 rs4729131 0.5237 0.83 (0.48 - 1.46) 0.6052 0.86 (0.49 - 1.52) 

COL1A2 rs3814967 0.0797 1.31 (0.97 - 1.76) 0.1782 1.24 (0.91 - 1.68) 

COL1A2 rs1800222 0.1759 0.81 (0.59 - 1.1) 0.3168 0.85 (0.62 - 1.17) 
COL1A2 rs411717 0.6196 0.92 (0.66 - 1.28) 0.8149 0.96 (0.67 - 1.37) 

COL1A2 rs406226 0.7888 1.06 (0.68 - 1.65) 0.5937 1.13 (0.72 - 1.79) 

COL1A2 rs3763466 0.5402 0.87 (0.57 - 1.35) 0.709 0.92 (0.59 - 1.43) 

COL1A2 rs17166249 0.3166 0.84 (0.6 - 1.18) 0.409 0.86 (0.61 - 1.22) 

COL1A2 rs42518 0.1885 0.69 (0.4 - 1.2) 0.2059 0.69 (0.39 - 1.22) 

COL1A2 rs2521206 0.4509 0.89 (0.65 - 1.21) 0.3753 0.86 (0.63 - 1.19) 

COL1A2 rs42521 0.0272 1.4 (1.04 - 1.89) 0.0315 1.42 (1.03 - 1.95) 
COL1A2 rs42522 0.0463 0.69 (0.48 - 1) 0.0799 0.71 (0.49 - 1.04) 
COL1A2 rs42524 0.6766 0.88 (0.47 - 1.62) 0.7502 0.9 (0.47 - 1.72) 

COL1A2 rs42526 0.6018 1.08 (0.81 - 1.45) 0.6594 1.07 (0.79 - 1.44) 

COL1A2 rs2521205 0.1983 1.22 (0.9 - 1.65) 0.2932 1.18 (0.87 - 1.61) 

COL1A2 rs3736638 0.6993 1.07 (0.77 - 1.48) 0.8463 1.03 (0.74 - 1.44) 

COL1A2 rs42527 0.5863 0.89 (0.58 - 1.36) 0.811 0.95 (0.6 - 1.49) 

COL1A2 rs369982 0.1228 0.73 (0.49 - 1.09) 0.183 0.75 (0.49 - 1.15) 

COL1A2 rs4266 0.0118 1.55 (1.1 - 2.18) 0.0176 1.55 (1.08 - 2.22) 
COL1A2 rs10235102 0.0271 1.75 (1.06 - 2.89) 0.0301 1.8 (1.06 - 3.07) 
COL1A2 rs441051 0.066 0.72 (0.51 - 1.02) 0.1107 0.74 (0.52 - 1.07) 

COL1A2 rs2072071 0.5479 1.11 (0.79 - 1.57) 0.659 1.08 (0.76 - 1.53) 

COL1A2 rs13240759 0.3801 0.82 (0.52 - 1.28) 0.3833 0.82 (0.52 - 1.29) 

COL1A2 rs400218 0.3883 0.85 (0.58 - 1.24) 0.4871 0.87 (0.58 - 1.3) 

COL1A2 rs10046552 0.6939 0.93 (0.64 - 1.34) 0.628 0.91 (0.64 - 1.32) 

COL1A2 rs12668754 0.1491 0.35 (0.08 - 1.56) 0.207 0.37 (0.08 - 1.72) 

COL1A2 rs11764718 0.9841 1.01 (0.53 - 1.92) 0.831 1.08 (0.55 - 2.09) 

COL1A2 rs1062394 0.2514 1.28 (0.84 - 1.96) 0.5296 1.15 (0.74 - 1.79) 

COL1A2 rs1034620 0.6587 0.88 (0.51 - 1.53) 0.8625 0.95 (0.53 - 1.69) 

COL1A2 rs11982782 0.54 1.1 (0.82 - 1.47) 0.4476 1.12 (0.83 - 1.52) 

CAV1&2 rs8940 0.926 1.02 (0.7 - 1.47) 0.924 1.02 (0.7 - 1.49) 

CAV1&2 rs10258482 0.886 0.98 (0.73 - 1.32) 0.8854 1.02 (0.76 - 1.38) 

CAV1&2 rs6466578 0.3509 0.82 (0.54 - 1.25) 0.4134 0.84 (0.55 - 1.28) 

CAV1&2 rs3919515 0.7052 1.06 (0.79 - 1.43) 0.9014 1.02 (0.76 - 1.37) 

CAV1&2 rs926198 0.2936 1.17 (0.87 - 1.56) 0.1946 1.22 (0.9 - 1.64) 

CAV1&2 rs3779512 0.2217 1.21 (0.89 - 1.63) 0.1595 1.23 (0.92 - 1.65) 

CAV1&2 rs10262090 0.6554 1.11 (0.71 - 1.72) 0.949 1.01 (0.66 - 1.57) 

CAV1&2 rs3807986 0.7428 0.95 (0.68 - 1.32) 0.8915 1.02 (0.73 - 1.43) 

CAV1&2 rs1476833 0.2958 0.84 (0.6 - 1.17) 0.3114 0.84 (0.6 - 1.18) 

CAV1&2 rs10270569 0.7143 0.93 (0.63 - 1.37) 0.8162 0.95 (0.64 - 1.43) 

CAV1&2 rs11773845 0.3605 1.17 (0.83 - 1.66) 0.3417 1.19 (0.83 - 1.68) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for age, gender and POAG 
diagnosis (POAG or control) 
(Table A11.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) 

CAV1&2 rs9886215 0.4912 0.9 (0.66 - 1.22) 0.3562 0.86 (0.62 - 1.19) 

CAV1&2 rs3807992 0.8042 1.04 (0.78 - 1.39) 0.7479 1.05 (0.78 - 1.42) 

CDKN2B rs3217992 0.5578 1.2 (0.65 - 2.19) 0.4286 1.29 (0.69 - 2.43) 

CDKN2B rs1063192 0.9089 1.15 (0.1 - 12.75) 0.9915 0.99 (0.08 - 11.51) 

CDKN2B rs3217989 0.3554 1.16 (0.85 - 1.59) 0.2215 1.22 (0.89 - 1.69) 

CDKN2B rs974336 0.7428 0.95 (0.68 - 1.32) 0.5282 0.89 (0.62 - 1.27) 

CDKN2B rs3217980 0.8932 0.97 (0.59 - 1.6) 0.7277 0.91 (0.54 - 1.53) 

CDKN2B rs2069422 0.2587 0.76 (0.46 - 1.23) 0.2353 0.73 (0.44 - 1.22) 

COL5A1 rs1536478 0.9286 0.99 (0.71 - 1.36) 0.8977 1.02 (0.74 - 1.41) 

COL5A1 rs3118516 0.2877 0.8 (0.54 - 1.2) 0.5132 0.87 (0.58 - 1.31) 

COL5A1 rs1536482 0.7033 0.94 (0.7 - 1.27) 0.9588 0.99 (0.73 - 1.34) 

COL5A1 rs7044529 0.468 0.9 (0.66 - 1.21) 0.6772 0.94 (0.69 - 1.27) 

ATOH7 rs6480320 0.7448 1.06 (0.76 - 1.46) 0.5482 1.11 (0.8 - 1.53) 

ATOH7 rs7916697 0.756 0.94 (0.66 - 1.35) 0.5073 0.88 (0.61 - 1.27) 

ATOH7 rs2289804 0.9745 1.01 (0.75 - 1.35) 0.8973 1.02 (0.76 - 1.37) 

ATOH7 rs1900004 0.9689 0.99 (0.71 - 1.4) 0.8041 0.96 (0.67 - 1.36) 

ATOH7 rs41340944 0.5649 1.09 (0.81 - 1.46) 0.7431 1.05 (0.78 - 1.41) 

ATOH7 rs1900020 0.4018 0.88 (0.66 - 1.18) 0.5788 0.92 (0.68 - 1.24) 

SIX1&6 rs12436579 0.8783 1.02 (0.76 - 1.37) 0.968 0.99 (0.73 - 1.35) 

SIX1&6 rs17097585 0.5722 0.86 (0.5 - 1.47) 0.5358 0.84 (0.49 - 1.45) 

SIX1&6 rs8006274 0.3582 1.17 (0.84 - 1.62) 0.3127 1.19 (0.85 - 1.66) 

SIX1&6 rs1007152 0.3316 0.85 (0.6 - 1.19) 0.3585 0.85 (0.6 - 1.2) 

SIX1&6 rs7152532 0.8814 1.07 (0.43 - 2.66) 0.6695 1.23 (0.48 - 3.19) 

SIX1&6 rs11849906 0.7847 0.9 (0.41 - 1.97) 0.9843 1.01 (0.44 - 2.3) 

SIX1&6 rs1955698 0.793 1.04 (0.78 - 1.39) 0.9303 1.01 (0.75 - 1.37) 

SIX1&6 rs10150234 0.8527 1.03 (0.77 - 1.38) 0.9292 1.01 (0.75 - 1.37) 

SIX1&6 rs11158289 0.7554 0.95 (0.71 - 1.28) 0.6891 0.94 (0.69 - 1.28) 

SIX1&6 rs10142401 0.3541 0.86 (0.63 - 1.18) 0.2997 0.84 (0.61 - 1.17) 

SIX1&6 rs10483726 0.85 0.97 (0.73 - 1.3) 0.7988 0.96 (0.72 - 1.29) 

SIX1&6 rs8020353 0.1431 1.28 (0.92 - 1.77) 0.0978 1.33 (0.95 - 1.85) 

SIX1&6 rs10483727 0.5021 1.54 (0.43 - 5.51) 0.7182 1.25 (0.38 - 4.1) 

SIX1&6 rs2057135 0.5828 1.09 (0.81 - 1.46) 0.4633 1.12 (0.83 - 1.51) 

SIX1&6 rs7156317 0.5797 1.09 (0.81 - 1.45) 0.4855 1.11 (0.83 - 1.49) 

SIX1&6 rs7146104 0.6734 1.13 (0.64 - 2) 0.5735 1.18 (0.66 - 2.12) 

SIX1&6 rs4901995 0.5614 0.88 (0.58 - 1.35) 0.6852 0.92 (0.61 - 1.39) 

SIX1&6 rs8007935 0.3248 1.19 (0.84 - 1.7) 0.1743 1.28 (0.9 - 1.84) 

SIX1&6 rs11628064 0.3878 0.8 (0.48 - 1.33) 0.2938 0.76 (0.45 - 1.27) 

ZNF469 rs12447690 0.4141 0.84 (0.55 - 1.28) 0.3375 0.81 (0.52 - 1.25) 

ZNF469 rs7500824 0.7746 0.94 (0.63 - 1.4) 0.6674 0.92 (0.62 - 1.37) 

ZNF469 rs4352077 0.9841 1.01 (0.53 - 1.92) 0.9967 1 (0.52 - 1.94) 

ZNF469 rs7501402 0.7328 1.06 (0.76 - 1.49) 0.8339 1.04 (0.72 - 1.49) 

ZNF469 rs6540223 0.3205 0.85 (0.62 - 1.17) 0.435 0.88 (0.63 - 1.22) 

ZNF469 rs12448211 0.5259 1.1 (0.81 - 1.5) 0.7485 1.05 (0.77 - 1.45) 

ZNF469 rs9938149 0.0973 0.78 (0.57 - 1.05) 0.1928 0.81 (0.59 - 1.11) 

ZNF469 rs9925231 0.5604 0.92 (0.68 - 1.23) 0.8146 0.96 (0.71 - 1.31) 

ZNF469 rs11644804 0.4239 1.14 (0.82 - 1.59) 0.5172 1.12 (0.79 - 1.6) 

COL1A1 rs2696297 0.7603 0.94 (0.64 - 1.39) 0.5678 0.89 (0.6 - 1.33) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for age, gender and POAG 
diagnosis (POAG or control) 
(Table A11.2 continues overpage) 
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Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) 

COL1A1 rs16948744 0.2889 0.85 (0.63 - 1.15) 0.2884 0.85 (0.62 - 1.15) 

COL1A1 rs2696296 0.2173 0.83 (0.62 - 1.12) 0.2347 0.83 (0.62 - 1.13) 

COL1A1 rs36107109 0.4741 1.19 (0.74 - 1.93) 0.5476 1.16 (0.71 - 1.9) 

COL1A1 rs2586476 0.2154 1.22 (0.89 - 1.66) 0.3022 1.18 (0.86 - 1.63) 

COL1A1 rs12945599 0.4693 1.22 (0.71 - 2.09) 0.4676 1.22 (0.71 - 2.08) 

COL1A1 rs2696270 0.9198 0.98 (0.73 - 1.32) 0.9402 0.99 (0.73 - 1.34) 

COL1A1 rs1061947 0.9196 1.02 (0.69 - 1.51) 0.8195 0.95 (0.64 - 1.42) 

COL1A1 rs1061237 0.2439 1.19 (0.89 - 1.6) 0.2084 1.22 (0.9 - 1.65) 

COL1A1 rs2277632 0.5607 1.09 (0.81 - 1.46) 0.4038 1.14 (0.84 - 1.55) 

COL1A1 rs2696245 0.1758 0.65 (0.34 - 1.22) 0.1629 0.63 (0.33 - 1.2) 

COL1A1 rs2586488 0.8219 1.03 (0.77 - 1.38) 0.8605 1.03 (0.76 - 1.39) 

COL1A1 rs2075559 0.5259 1.1 (0.82 - 1.48) 0.733 1.06 (0.77 - 1.44) 

COL1A1 rs2857396 0.4609 0.82 (0.49 - 1.39) 0.3865 0.79 (0.47 - 1.34) 

COL1A1 rs2696247 0.6752 0.91 (0.6 - 1.39) 0.7795 0.94 (0.61 - 1.45) 

COL1A1 rs2586494 0.777 0.95 (0.65 - 1.38) 0.7323 0.93 (0.63 - 1.39) 

COL1A1 rs16948765 0.2232 0.68 (0.37 - 1.27) 0.2339 0.7 (0.39 - 1.26) 

COL1A1 rs2586498 0.8386 1.03 (0.76 - 1.4) 0.5904 1.09 (0.8 - 1.48) 

OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for age, gender and POAG 
diagnosis (POAG or control) 
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APPENDIX 12 – TAQMAN ASSOCIATION STUDY SNP TABLE  
 

Table A12.1 List of SNPs within each candidate region that were included in the TaqMan® association study 

Genomic region SNP Ch Position Alleles Comment 
TMCO1 rs10800149 1 163951691 [A/C] 	
  
	
   rs10800150 1 163951706 [C/T] 	
  
	
   rs4656461 1 163953829 [C/T] 	
  
	
   rs1913845 1 163962203 [T/C] 	
  
	
   rs12059327 1 163965807 [C/T] 	
  
	
   rs6426940 1 164000107 [C/T] 	
  
	
   rs7518099 1 164003504 [C/T] 	
  
	
   rs2814471 1 164006222 [C/T] 	
  
CAV2 rs8940 7 115933310 [G/C] BeadXpress 

	
   rs1052990 7 115935606 [C/A] 	
  
	
   rs6466578 7 115938105 [C/T] BeadXpress 

	
   rs3919515 7 115939020 [C/G] BeadXpress 

	
   rs10227696 7 115949183 [A/G] 	
  
	
   rs4236601 7 115949965 [A/G] BeadXpress 
CAV1 rs917664 7 115954680 [A/T] 	
  
	
   rs3779512 7 115958299 [C/A] BeadXpress 

	
   rs3807986 7 115965061 [T/C] BeadXpress 

	
   rs3807989 7 115973477 [C/T] 	
  
	
   rs3779514 7 115976419 [A/G] 	
  
	
   rs3815412 7 115977929 [G/A] 	
  
	
   rs8713 7 115987033 [C/A] 	
  
CDKN2B rs2069422 9 21998026 [G/T] 	
  
	
   rs7049105 9 22018801 [A/G] 	
  
	
   rs2151280 9 22024719 [A/G] 	
  
	
   rs7851706 9 22037437 [T/C] 	
  
	
   rs10120688 9 22046499 [A/G] 	
  
	
   rs16905597 9 22058074 [A/G] 	
  
	
   rs16905599 9 22059144 [T/C] 	
  
	
   rs16923583 9 22063334 [A/T] 	
  
	
   rs1547705 9 22072375 [C/A] 	
  
	
   rs1537370 9 22074310 [C/T] 	
  
	
   rs10965235 9 22105105 [A/C] 	
  
	
   rs4990722 9 22105217 [T/G] 	
  
	
   rs17761446 9 22108102 [G/T] 	
  
	
   rs1333049 9 22115503 [C/G] 	
  
	
   rs1333050 9 22115913 [T/C] 	
  
	
   rs10811658 9 22118600 [A/G] 	
  
	
   rs12347779 9 22118709 [G/C] 	
  
	
   rs10965245 9 22120515 [A/G] 	
  
	
   rs2383208 9 22122076 [G/A] 	
  
SIX1/6 rs2350890 14 59855477 [T/C] 	
  
	
   rs4901977 14 59858929 [G/A] 	
  
	
   rs8012339 14 59867298 [C/A] 	
  
	
   rs1266416 14 59892415 [T/C] 	
  
	
   rs3759688 14 60045332 [A/C] 	
  
	
   rs11849906 14 60089312 [G/A] BeadXpress 

	
   rs10148202 14 60125693 [A/G] 	
  
	
   rs7156317 14 60157493 [G/A] BeadXpress 
  rs7146104 14 60159089 [A/G] BeadXpress 
Ch, chromosome; BeadXpress, SNPs genotyped in both the TaqMan® and the BeadXpress study 
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APPENDIX 13 - INDIVIDUALS IN WHOM TAQMAN GENOTYPING 
WAS SUCCESSFUL 

 
Table A13.1 Demographic features of study subjects in whom TaqMan® genotyping was successful 

Group 	
   Total POAG Control p Adjusted p 

n 	
   366 179 187 	
   	
  
Female (%) 	
   181 (49.5) 84 (46.9) 97 (51.9) 0.344 ¶ 	
  
Age (years) Range 	
   22 - 87 50 - 91 	
   	
  
	
   Mean ± SD 	
   59.4 ± 13.6 69.9 ± 8.4 <0.001 ★ 	
  
FAMILY HISTORY 	
   	
   	
   	
  
Family history of glaucoma (%) 11 (6.1) N/A 	
   	
  
Family history of blindness (%) 41 (22.9) 13 (7.0) < 0.001 ¶ 	
  
HOME LANGUAGE 	
   	
   	
   0.740 ★ 	
  
	
   Afrikaans (%) 6 (1.6) 3 (1.7) 3 (1.6) 	
   	
  
	
   IsiNdebele (%) 4 (1.1) 1 (0.6) 3 (1.6) 	
   	
  
	
   Sepedi (%) 30 (8.2) 15 (8.4) 15 (8.0) 	
   	
  
	
   Sesotho (%) 58 (15.9) 25 (14.0) 33 (17.6) 	
   	
  
	
   Siswati (%) 5 (1.4) 1 (0.6) 4 (2.1) 	
   	
  
	
   Xitsonga (%) 18 (5.36) 10 (5.6) 8 (4.3) 	
   	
  
	
   Setswana (%) 61 (16.7) 26 (14.5) 35 (18.7) 	
   	
  
	
   Tshivenda (%) 11 (3.0) 7 (3.9) 4 (2.1) 	
   	
  
	
   IsiXhosa (%) 29 (7.9) 16 (8.9) 13 (7.0) 	
   	
  
	
   IsiZulu (%) 142 (38.8) 74 (41.3) 68 (36.4) 	
   	
  
	
   Other (%) 2 (0.6) 1 (0.6) 1 (0.5) 	
   	
  
MEDICAL HISTORY 	
   	
   	
   	
   	
  
DM (%) 	
   110 (30.1) 41 (22.9) 69 (36.9) 0.004 ¶ 0.101 

	
   Type I 7 (6.4) 5 (12.2) 2 (2.9) 0.100 ★ 0.165 

	
   Diabetic retinopathy 24 (21.8) 4 (9.8) 20 (29.0) 0.019 ★ 0.011 

HT (%) 	
   224 (61.2) 95 (53.1) 129 (69.0) 0.002 ¶ 0.828 

DM, diabetic; HT, hypertensive; Adjusted p, p adjusted for age and gender in a logistic regression model 
¶  Pearson's χ2 test 
★ Fisher's exact test 
§ T-test 
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Table A13.2 Clinical features of study subjects in whom TaqMan® genotyping was successful 

Group 	
   POAG Control p (t-test) Adjusted p 

n 	
   179 187 	
   	
  
SVI (%) 89 (49.7) 	
   	
   	
  
Glaucoma drainage surgery (%) 91 (50.8) 	
   	
   	
  
Age at diagnosis (years) n 146 	
   	
   	
  
	
   Range 17 - 84 	
   	
   	
  
	
   Mean ± SD 54.1 ± 13.7 	
   	
   	
  
	
   Juvenile onset (%) 22 (12.3) 	
   	
   	
  
MAP (mmHg) n 157 135 	
   	
  
	
   Range 73.3 - 140.0 61.3 - 146.0 	
   	
  
	
   Mean ± SD 100.6 ± 13.3 98.9 ± 14.4 0.295 	
  
IOP (mmHg) n 147 187 	
   	
  
	
   Range 18 - 68 6 - 19 	
   	
  
	
   Mean ± SD 35.2 ± 9.5 13.2 ± 2.7 <0.001 	
  
	
   NTG (%) 5 (2.8%) 	
   	
   	
  
CCT (µm) n 162 148 	
   	
  
	
   Range 379 - 586 420 - 609 	
   	
  
	
   Mean ± SD 505.6 ± 37.9 515.6 ± 37.6 0.021 0.007 

VCDR n 179 187 	
   	
  
	
   Range 0.3 - 1.0 0.1 - 0.6 	
   	
  
	
   Mean ± SD 0.89 ± 0.13 0.38 ± 0.13 <0.001 	
  
SVI, Snellen visual acuity < 6/60 in at least one eye secondary to glaucoma; MAP, Mean arterial pressure; IOP, IOP at 
diagnosis for POAG subjects or at enrolment for control subjects 
Adjusted p, p adjusted for age and gender in a logistic regression model 
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Figure A13.1 Comparison of the demographics of the POAG and control participants in the entire study population (POAG 1, 
Control 1) and in the POAG and control participants in whom TaqMan® genotyping was successful (POAG 2, Control 2). The y-
axis represents frequency in percent and each demographic criterion is represented along the x-axis. 
FH Glaucoma, family history of glaucoma; FH blindness, family history of blindness; DM, diabetes mellitus; T1 DM, type 1 
diabetes mellitus; DR, diabetic retinopathy; HT, hypertensive 
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Figure A13.2 First language spoken: comparison of the proportions of POAG and control participants in the entire study 
population (POAG 1, Control 1) and in the POAG and control participants in whom TaqMan® genotyping was successful 
(POAG 2, Control 2). The y-axis represents frequency in percent and the languages are represented along the x-axis. 
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Figure A13.3 Box-and-whisker plots in the POAG and control participants in the entire study population (POAG 1 and Control 1) 
and in the POAG and control participants in whom TaqMan® genotyping was successful (POAG 2 and Control 2) of: 
A - Age 
B - Mean arterial pressure (MAP) 
C - Intraocular pressure (IOP) in mmHg 
D - Vertical cup-to-disc ratio (VCDR) 
E - Central corneal thickness (CCT) in µm 
The bottom and top of the box are the lower and upper quartiles respectively, and the band near the middle of the box is the 
median. The ends of the whiskers represent the upper and lower adjacent values. Any data not included between the whiskers 
is plotted as an outlier with a dot. 
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APPENDIX 14 - POAG ASSOCIATION ANALYSIS IN THE TAQMAN 
STUDY 
 

Table A14.1 Single SNP association testing with a diagnosis of POAG in the South African study population  
Genomic region Ch SNP MA MAF  

POAG 
MAF  
Controls 

χ2 p p* 

TMCO1 1 rs10800149 A 0.19 0.19 0.0756 0.7834 0.8520 
TMCO1 1 rs10800150 C 0.49 0.44 1.6610 0.1974 0.2110 
TMCO1 1 rs4656461 C 0.32 0.28 1.3020 0.2539 0.2620 
TMCO1 1 rs1913845 T 0.12 0.13 0.0373 0.8470 0.9118 
TMCO1 1 rs12059327 C 0.15 0.13 0.7616 0.3828 0.3989 
TMCO1 1 rs6426940 C 0.40 0.40 0.0006 0.9797 1.0000 
TMCO1 1 rs7518099 C 0.08 0.07 0.5033 0.4781 0.4841 
TMCO1 1 rs2814471 C 0.17 0.16 0.0269 0.8698 0.9214 
CAV1/2 7 rs8940 G 0.20 0.18 0.1926 0.6608 0.7072 
CAV1/2 7 rs1052990 C 0.45 0.44 0.1984 0.6560 0.7103 
CAV1/2 7 rs6466578 C 0.15 0.13 0.6718 0.4124 0.4521 
CAV1/2 7 rs3919515 C 0.37 0.39 0.2051 0.6506 0.7036 
CAV1/2 7 rs10227696 A 0.17 0.16 0.0670 0.7958 0.8421 
CAV1/2 7 rs4236601 A 0.41 0.39 0.2750 0.6000 0.6517 
CAV1/2 7 rs917664 T 0.48 0.46 0.3901 0.5322 0.5565 
CAV1/2 7 rs3807986 T 0.26 0.25 0.0705 0.7906 0.7998 
CAV1/2 7 rs3807989 C 0.24 0.21 0.9682 0.3251 0.3315 
CAV1/2 7 rs3779514 A 0.23 0.26 0.7522 0.3858 0.3932 
CAV1/2 7 rs3815412 G 0.46 0.46 0.0158 0.9001 0.9413 
CAV1/2 7 rs8713 C 0.33 0.36 0.5337 0.4651 0.4880 
CDKN2BAS-1 9 rs2069422 G 0.11 0.10 0.3740 0.5409 0.5538 
CDKN2BAS-1 9 rs7049105 A 0.18 0.20 0.2130 0.6444 0.7091 
CDKN2BAS-1 9 rs2151280 A 0.22 0.21 0.1910 0.6621 0.7217 
CDKN2BAS-1 9 rs7851706 T 0.16 0.14 0.5826 0.4453 0.4688 
CDKN2BAS-1 9 rs10120688 A 0.38 0.39 0.0842 0.7717 0.8211 
CDKN2BAS-1 9 rs16905597 A 0.07 0.10 1.9530 0.1623 0.1790 
CDKN2BAS-1 9 rs16905599 T 0.26 0.26 0.0217 0.8830 0.9332 
CDKN2BAS-1 9 rs16923583 A 0.18 0.20 0.4572 0.4989 0.5168 
CDKN2BAS-1 9 rs1547705 C 0.22 0.24 0.4247 0.5146 0.5358 
CDKN2BAS-1 9 rs1537370 C 0.35 0.31 1.1380 0.2860 0.3057 
CDKN2BAS-1 9 rs10965235 C 0.47 0.47 0.0106 0.9182 0.9414 
CDKN2BAS-1 9 rs4990722 T 0.14 0.13 0.2575 0.6119 0.6698 
CDKN2BAS-1 9 rs17761446 G 0.04 0.04 0.2027 0.6525 0.7074 
CDKN2BAS-1 9 rs1333049 C 0.24 0.24 0.0048 0.9446 1.0000 
CDKN2BAS-1 9 rs1333050 T 0.12 0.12 0.0000 0.9961 1.0000 
CDKN2BAS-1 9 rs10811658 G 0.47 0.48 0.1581 0.6909 0.7116 
CDKN2BAS-1 9 rs12347779 G 0.02 0.03 0.0188 0.8911 1.0000 
CDKN2BAS-1 9 rs10965245 A 0.24 0.26 0.2642 0.6072 0.6092 
CDKN2BAS-1 9 rs2383208 G 0.24 0.24 0.0030 0.9566 1.0000 
SIX1/6 14 rs2350890 C 0.48 0.50 0.2715 0.6024 0.6080 
SIX1/6 14 rs4901977 G 0.48 0.48 0.0595 0.8073 0.8259 
SIX1/6 14 rs8012339 C 0.24 0.24 0.0598 0.8069 0.8638 
SIX1/6 14 rs1266416 C 0.36 0.38 0.5065 0.4767 0.4940 
SIX1/6 14 rs3759688 A 0.21 0.19 0.4380 0.5081 0.5211 
SIX1/6 14 rs11849906 G 0.05 0.03 2.0860 0.1486 0.1850 
SIX1/6 14 rs10148202 A 0.14 0.12 0.3084 0.5787 0.5878 
SIX1/6 14 rs7156317 A 0.48 0.51 0.4461 0.5042 0.5096 
SIX1/6 14 rs7146104 A 0.08 0.07 0.0942 0.7589 0.7841 
Ch, Chromosome; MA, minor allele; MAF, minor allele frequency; p, p-value obtained from the χ2 test; p*, p-value from 
Fisher's exact test  
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Table A14.2 Logistic regression modelling of single SNP association with POAG in the South African study population  
Genomic 
region 

SNP p1 OR1 (95% CI) p2 OR2 (95% CI) p3 OR3 (95% CI) 

TMCO1 rs10800149 0.7834 0.95 (0.66 - 1.37) 0.7895 0.95 (0.67 - 1.36) 0.5628 0.89 (0.6 - 1.32) 
TMCO1 rs10800150 0.1974 1.21 (0.91 - 1.61) 0.1961 1.21 (0.91 - 1.61) 0.2212 1.22 (0.89 - 1.68) 
TMCO1 rs4656461 0.2539 1.2 (0.88 - 1.65) 0.2416 1.21 (0.88 - 1.65) 0.1501 1.29 (0.91 - 1.83) 
TMCO1 rs1913845 0.847 0.96 (0.62 - 1.48) 0.8078 0.95 (0.61 - 1.48) 0.5084 0.85 (0.51 - 1.39) 
TMCO1 rs12059327 0.3828 1.2 (0.79 - 1.82) 0.379 1.21 (0.79 - 1.83) 0.4069 1.22 (0.76 - 1.95) 
TMCO1 rs6426940 0.9797 1 (0.74 - 1.34) 0.9259 0.99 (0.73 - 1.33) 0.6474 0.93 (0.67 - 1.29) 
TMCO1 rs7518099 0.4781 1.22 (0.7 - 2.13) 0.4563 1.23 (0.71 - 2.13) 0.356 1.32 (0.73 - 2.36) 
TMCO1 rs2814471 0.8698 1.03 (0.7 - 1.52) 0.8338 1.04 (0.7 - 1.56) 0.7302 1.08 (0.7 - 1.67) 
CAV1/2 rs8940 0.6608 1.09 (0.75 - 1.57) 0.6495 1.09 (0.75 - 1.58) 0.6762 1.09 (0.72 - 1.65) 
CAV1/2 rs1052990 0.656 1.07 (0.8 - 1.43) 0.6757 1.06 (0.8 - 1.42) 0.9953 1 (0.73 - 1.37) 
CAV1/2 rs6466578 0.4124 1.19 (0.78 - 1.82) 0.416 1.19 (0.79 - 1.79) 0.3496 1.24 (0.79 - 1.95) 
CAV1/2 rs3919515 0.6506 0.93 (0.69 - 1.26) 0.6692 0.94 (0.7 - 1.25) 0.6988 0.94 (0.68 - 1.29) 
CAV1/2 rs10227696 0.7958 1.05 (0.71 - 1.56) 0.7763 1.06 (0.71 - 1.58) 0.637 1.11 (0.72 - 1.73) 
CAV1/2 rs4236601 0.6 1.08 (0.81 - 1.45) 0.6252 1.08 (0.8 - 1.45) 0.7364 1.06 (0.77 - 1.46) 
CAV1/2 rs917664 0.5322 1.1 (0.82 - 1.46) 0.5643 1.09 (0.81 - 1.46) 0.7561 1.05 (0.76 - 1.45) 
CAV1/2 rs3807986 0.7906 1.05 (0.75 - 1.46) 0.8378 1.03 (0.75 - 1.43) 0.8932 0.98 (0.68 - 1.4) 
CAV1/2 rs3807989 0.3251 1.19 (0.84 - 1.69) 0.3359 1.19 (0.84 - 1.69) 0.4339 1.17 (0.79 - 1.72) 
CAV1/2 rs3779514 0.3858 0.86 (0.62 - 1.21) 0.3955 0.86 (0.61 - 1.21) 0.3364 0.83 (0.57 - 1.21) 
CAV1/2 rs3815412 0.9001 0.98 (0.74 - 1.31) 0.8711 0.98 (0.72 - 1.32) 0.805 0.96 (0.68 - 1.34) 
CAV1/2 rs8713 0.4651 0.89 (0.66 - 1.21) 0.4737 0.9 (0.67 - 1.21) 0.7504 0.95 (0.68 - 1.32) 
CDKN2BAS-1 rs2069422 0.5409 1.16 (0.73 - 1.85) 0.5559 1.15 (0.72 - 1.86) 0.4143 1.24 (0.74 - 2.1) 
CDKN2BAS-1 rs7049105 0.6444 0.92 (0.64 - 1.32) 0.6261 0.91 (0.62 - 1.33) 0.7862 0.94 (0.63 - 1.42) 
CDKN2BAS-1 rs2151280 0.6621 1.08 (0.76 - 1.53) 0.6869 1.08 (0.75 - 1.55) 0.6001 1.11 (0.75 - 1.66) 
CDKN2BAS-1 rs7851706 0.4453 1.17 (0.78 - 1.76) 0.4567 1.17 (0.78 - 1.76) 0.4332 1.2 (0.76 - 1.89) 
CDKN2BAS-1 rs10120688 0.7717 0.96 (0.71 - 1.29) 0.7579 0.95 (0.71 - 1.29) 0.9766 1.01 (0.72 - 1.39) 
CDKN2BAS-1 rs16905597 0.1623 0.68 (0.4 - 1.17) 0.1579 0.67 (0.39 - 1.17) 0.1849 0.67 (0.37 - 1.21) 
CDKN2BAS-1 rs16905599 0.883 0.98 (0.7 - 1.36) 0.8897 0.98 (0.7 - 1.36) 0.9161 0.98 (0.69 - 1.4) 
CDKN2BAS-1 rs16923583 0.4989 0.88 (0.61 - 1.27) 0.5061 0.89 (0.62 - 1.27) 0.6743 0.92 (0.62 - 1.36) 
CDKN2BAS-1 rs1547705 0.5146 0.89 (0.63 - 1.26) 0.5102 0.89 (0.63 - 1.26) 0.5286 0.88 (0.6 - 1.3) 
CDKN2BAS-1 rs1537370 0.286 1.18 (0.87 - 1.61) 0.2642 1.21 (0.87 - 1.68) 0.3542 1.19 (0.82 - 1.72) 
CDKN2BAS-1 rs10965235 0.9182 0.99 (0.74 - 1.31) 0.9109 0.98 (0.73 - 1.33) 0.9136 0.98 (0.7 - 1.37) 
CDKN2BAS-1 rs4990722 0.6119 1.11 (0.73 - 1.69) 0.6089 1.12 (0.73 - 1.73) 0.9064 1.03 (0.63 - 1.67) 
CDKN2BAS-1 rs17761446 0.6525 0.84 (0.4 - 1.78) 0.7115 0.87 (0.42 - 1.82) 0.7201 1.16 (0.52 - 2.56) 
CDKN2BAS-1 rs1333049 0.9446 1.01 (0.72 - 1.42) 0.9651 1.01 (0.71 - 1.42) 0.4936 0.88 (0.6 - 1.28) 
CDKN2BAS-1 rs1333050 0.9961 1 (0.64 - 1.55) 0.9937 1 (0.64 - 1.56) 0.7991 1.07 (0.66 - 1.73) 
CDKN2BAS-1 rs10811658 0.6909 0.94 (0.71 - 1.26) 0.6776 0.94 (0.7 - 1.26) 0.3099 0.85 (0.61 - 1.17) 
CDKN2BAS-1 rs12347779 0.8911 0.94 (0.38 - 2.34) 0.8434 0.92 (0.38 - 2.21) 0.5713 0.76 (0.29 - 1.97) 
CDKN2BAS-1 rs10965245 0.6072 0.92 (0.65 - 1.28) 0.6363 0.92 (0.66 - 1.29) 0.8392 0.96 (0.67 - 1.39) 
CDKN2BAS-1 rs2383208 0.9566 0.99 (0.71 - 1.39) 0.9945 1 (0.72 - 1.4) 0.2564 1.24 (0.85 - 1.8) 
SIX1/6 rs2350890 0.6024 0.93 (0.69 - 1.24) 0.5413 0.91 (0.67 - 1.23) 0.3904 0.86 (0.62 - 1.21) 
SIX1/6 rs4901977 0.8073 0.96 (0.72 - 1.29) 0.8115 0.97 (0.73 - 1.28) 0.8347 0.97 (0.71 - 1.33) 
SIX1/6 rs8012339 0.8069 1.04 (0.75 - 1.46) 0.7806 1.05 (0.75 - 1.46) 0.9856 1 (0.69 - 1.44) 
SIX1/6 rs1266416 0.4767 0.9 (0.67 - 1.21) 0.4522 0.89 (0.66 - 1.2) 0.3657 0.86 (0.62 - 1.2) 
SIX1/6 rs3759688 0.5081 1.13 (0.79 - 1.62) 0.4926 1.13 (0.8 - 1.61) 0.4002 1.18 (0.8 - 1.73) 
SIX1/6 rs11849906 0.1486 1.75 (0.81 - 3.75) 0.159 1.75 (0.8 - 3.83) 0.0814 2.15 (0.91 - 5.06) 
SIX1/6 rs10148202 0.5787 1.13 (0.74 - 1.73) 0.6018 1.12 (0.74 - 1.68) 0.6664 1.1 (0.7 - 1.73) 
SIX1/6 rs7156317 0.5042 0.91 (0.68 - 1.21) 0.5128 0.91 (0.68 - 1.21) 0.4774 0.89 (0.65 - 1.23) 
SIX1/6 rs7146104 0.7589 1.09 (0.63 - 1.87) 0.7323 1.1 (0.64 - 1.89) 0.4797 1.24 (0.68 - 2.27) 
OR (95% CI), Odds ratio (95% confidence intervals); p1/OR1, unadjusted; p2/OR2, adjusted for gender; p3/OR3, adjusted 
for age and gender 

 


