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16 TWAS significant associations after Bonferroni-
correction were identified across the genome, 14 in 
known AMD loci and 2 novel loci. The top result in LPS 
stimulated monocytes was the gene PLEKHA1 (P=6.13E-
107), and the top result in naive monocytes was the gene 
HTRA1 (P=6.90E-78), both in the known HTRA1/ARMS2 
AMD-associated locus. BUB3 (P=7.24E-10) and NUDT21 
(P=4.96E-02) were newly associated with AMD. BUB3 is 
associated with choroidal thickness in a European 
population. Our second MASH pipeline identified 
multiple significant novel loci across the genome. 

These TWAS results represent genes strongly regulated 
by variants known to be associated with AMD, as well as 
novel loci. Our results support the role of genetic 
regulation of monocyte inflammatory processes in AMD, 
and highlight novel biology underpinning pathogenesis. 
Validation of these candidate genes using gene 
expression data may elucidate novel risk genes and 
therapeutic targets

Age-related macular degeneration (AMD) is a complex 
degenerative blindness disorder affecting 200 million 
individuals yearly, with a global cost of care of 
$343billion. Previous GWAS implicated 34 main loci 
associated with AMD (International Age-related Macular 
Degeneration Genomics Consortium [IAMDGC]) but 
identifying effective therapeutic targets remains difficult. 
The innate immune system, particularly 
monocytes/macrophages, are suspected to play a crucial 
role in AMD pathogenesis, although underlying 
mechanisms remain poorly understood.

We integrated monocyte eQTL and AMD GWAS data to 
identify risk genes for AMD. We utilized IAMDGC genomic 
chip data for 16,108 cases/18,038controls 
(15,616/16,723 EUR, 207/322 ASN, 50/357 AFR, and 
235/636 OTH) and imputed to TOPMed v2 imputation 
panel, build 38. Principal components were calculated 
and ancestry-specific GWAS analyses were conducted 
using a REGENIE Firth test and meta-analyzed with 
METAL. 51,162,741 variants (MAF>0.1, INFO>0.8) were 
analyzed across ancestries. We combined genetic data 
from controls with European ancestry (n=432) with 
monocyte expression data in several states of stimulation 
(naive, LPS 2h. LPS 24h, and IFN 24h; Fairfax et al. 2014) 
to develop elastic-net regression models of genetically-
regulated expression. After filtering for models with 
significant association to gene expression, we performed 
a transcriptome-wide association study (TWAS) of 
monocyte expression on AMD in each stimulation state 
using the MetaXcan software suite. A second 
complementary modeling strategy using multivariate 
adaptive shrinkage (MASH),which borrows information 
across treatments, was also implemented for further 
TWAS analysis. eQTL genes underwent pathway analysis 
per treatment condition via enrichR. 
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Table 1: International Age-related Macular 
Degeneration Genomics Consortium (IAMDGC) Cohort 

Demographics with Ethnicities and Phenotype 
Subclassification
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