
DISCOVERY PHASE

Seroconverting Cases (N=50)
Lowest exposure; gender balanced

Non-seroconverting Controls (N=50)
Highest exposure; ethnically & sex-matched to cases

Whole genome sequencing
Identify functional variants (defined as protein-altering, UTR, splice site) with empirical MAFs < cutoff

 
                             Key: X=functional variant

n=not functional variantX-n-n-n x-n-X-n-X-X-X n-n-X-n-X

Genic region 1 Genic region 2 

……….
Genic region Z 

Test each aggregate score separately (“by-gene”) in case-control design

RVT1: 
•  Optimal for genes with variants with primarily unidirectional effects
•  Exclude variants with MAF>0.125
•  Elect to prioritize 2 genes with strongest associations with HIV-1 

infection risk

FDR analysis: >83% 
probability that at 
least one of two 
genes are truly 
positively associated

Identify Primary Replication Test Variants: A priori evaluation of functional variants in top 2 genes to select a 
subset that have highest likelihood of replicating observed association (based on by-variant effect size and 
direction of effect, and location/effect of protein alteration). 

REPLICATION PHASE

Select all remaining seroconverters 
(n=179) and match 5 to 6 non-
seroconverters by ethnicity and 
exposure score (total N=1248)

Molecular inversion probe sequencing 
(MIPS)

Replication analysis: 
•  Cox proportional hazards (time-to-event):
•  All Primary Replication Test Variants present in the 

Replication Sample are evaluated in Replication 
Sample by a priori group (4 tests)

Auxiliary Sample (N=968): PI<0.6 not 
required. Compare Augmented sample (Auxiliary 

+ Replication Sample) results to Primary 
Replication Results (left)

G1 G2 GZAggregate scores:	

Select all remaining seroconverters 
(N=53) + highly exposed censored 
individuals (N=208) with protected 
sex index (PI) < 0.6; case-cohort 

design, 1:4 ratio) 

Best power design determined by 
simulation studies 

“Conventional design” for comparison

Molecular inversion probe sequencing 
(MIPS)

AUGMENTED REPLICATION

Replication analysis: 
•  Cox proportional hazards (time-to-event):
•  All Primary Replication Test Variants present in the 

Replication Sample are evaluated in Replication 
Sample by a priori group (4 tests)

S1 Figure: Flowchart of study design 


