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STATISTICAL ANALYSES  
A primary criterion for down-selecting scaffold antigens to the case-control study was the Spearman rank correlation between Week 26 vaccine recipient read-outs of the new scaffold antigens and the original V1V2 antigen used for the RV144 correlates analysis [1].    Antigens highly correlated with the original antigen would be unlikely to result in meaningful differences in a repeated correlates analysis. Nevertheless, we selected some antigens that were highly correlated with the original antigen in order to definitively replicate the original V1V2 correlate of risk (CoR) result. Spearman rank correlations between all pairs of antigens were also assessed as a down-selection criterion (with the purpose to remove redundant antigens and maximize the diversity of V1V2 responses) and for informing multivariate CoR modeling that assesses multiple scaffold antigens in the same regression model. 
Heat maps were used to graphically display the Spearman rank correlations.  Hierarchical clustering trees using complete linkage based on a distance measure defined as one minus the Spearman rank correlation coefficient between Week 26 read-outs of vaccine recipients were used to cluster antigens into common antigenic groups.   The choice of the number of clusters was informed by the target number of antigens (6 to 10) that would be advanced to the next phase of the down-selection process.   When selecting one or more antigens within a cluster we used the following additional criteria for selection: 1) the estimated Week 26 signal-to-noise ratio defined as the standard deviation of the subject-specific read-outs divided by the mean of the standard deviation of the within-subject replicates; 2) the Week 26 positive response rates among vaccine recipients, defined using a cutoff of 3 standard deviations above the mean of the Week 0 read-outs for a given antigen; 3) the inter-quartile ranges of each read-out; and 4) the p-value from a Wilcoxon rank sum test comparing the distribution of vaccine and placebo recipient read-outs. In the Phase 1 pilot study, an antigenic map of the scaffold antigens and Week 26 plasma samples was constructed by the method of Multidimensional Scaling (MDS) using the SMACOF library in R [2] and angles between antigens within the map were used as an additional selection criterion.  Angles between pairs of antigens were computed using the medoid of the mapped plasma coordinates as a vertex [3]. 
In addition to the individual antigen read-outs, four immune score variables measuring cross-reactivity, three categorical and one quantitative, were assessed as CoRs for both ELISA and BAMA.  Among the six V1V2-scaffold antigens, two were derived from subtype B strains, two were derived from subtype C strains, one was derived from a subtype A strain, and one was derived from a subtype CRF01_AE strain.  To define the categorical score variables we first set a response threshold at the 33rd (or 50th, or 66th) percentile of the vaccine group response.  A count of the number of distinct subtypes with a reagent reaction above this threshold was computed for each subject, and these counts were categorized as Low, Medium and High such that each group had approximately equal numbers (pooling over cases and controls).  To define the quantitative score variable we summed the scaled (mean zero and standard deviation one) read-outs across the four subtypes where the maximum of the two subtype B read-outs, and similarly the two subtype C read-outs, was first computed before adding the read-outs of the subtype A and AE antigens.
For the case-control analysis an antigenic map of the six V1V2-scaffold antigens and the 246 vaccine group plasma samples was computed using MDS.  Antigenic maps have been used previously to visualize binding assay data from influenza [4] [5].  An antigenic map assigns each antigen and plasma sample a point in a low dimensional Euclidean space such that the distance between the antigen and plasma sample in the map is approximated by a specific transformation of the original assay read-out.  We generated a map in two dimensions based on the following transformation:

where  is the distance in the map and log is the natural logarithm.  The value 32000 is the highest possible read-out in BAMA.  Therefore, distance between V1V2-scaffold antigens and plasma samples approximate the original natural logarithm transformed BAMA read-out through a simple linear relationship.  Contour lines are estimated ORs computed over a grid of points within the map where a hypothetical read-out is computed for each grid point based on the distances between that point and the plasma samples within the map.  Although we do not know where additional V1V2-scaffold antigens would fall within the map had we run them in the assay, the contour lines allow us to see the effect of changes in location within the map on the estimated OR of HIV-1 infection were we able to measure additional read-outs.  Additionally, even though there may not exist a V1V2-scaffold antigen that occupies every point on the map, we can use the contour lines to derive a theoretical location within the map that best discriminates risk of infection.
 
INTERPRETATION OF ANTIGENIC MAP DERIVED FROM BAMA READ-OUTS.
Based on subtype match, we assume that the gp70.AE(92TH023)-V1V2 is antigenically most similar to the majority of circulating strains in the trial population.  From the contour lines of the antigenic map (Supplemental Figure S3), we can see that when probing plasma responses with different V1V2-scaffold antigens, the strongest predictor of infection risk was not the antigen most closely related to the circulating strains (here represented by gp70.AE(92TH023)-V1V2)  but rather an antigen that carried non-clade AE V1V2 regions (here represented by gp70.C(97ZA012)-V1V2 and gp70.B(Case A2.p623)-V1V2.APorig).  We hypothesize that antigenic maps can inform decisions regarding which candidate vaccine immunogen(s) should be advanced to efficacy trials and which antigens are best to use to determine significant correlates of risk.
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Supplemental Table S1.  Estimated odds ratios and p-values for models based on reagent pairs in ELISA*  
	
	
	Corr.
	Scaffold 1
	Scaffold 2
	Interaction

	Scaffold 1
	Scaffold 2
	r
	OR
	p-value
	OR
	p-value
	q-value

	gp70.B(CaseA2.p623)-V1V2.APorig
	gp70.B(Case A2)-V1V2.LL
	0.97
	NA

	
	gp70.A(92RW020)-V1V2
	0.73
	0.66
	(0.11)
	0.90
	(0.69)
	0.94

	
	gp70.C(97ZA012)-V1V2
	0.86
	0.96
	(0.90)
	0.58
	(0.10)
	0.95

	
	tags.C(1086)-V1V2
	0.62
	0.86
	(0.55)
	0.59
	(0.03)
	0.94

	
	gp70.AE(92TH023)-V1V2
	0.49
	0.72
	(0.15)
	0.72
	(0.14)
	0.94

	gp70.B(Case A2)-V1V2
	gp70.A(92RW020)-V1V2
	0.72
	0.63
	(0.07)
	0.93
	(0.78)
	0.95

	
	gp70.C(97ZA012)-V1V2
	0.87
	0.89
	(0.73)
	0.61
	(0.17)
	0.94

	
	tags.C(1086)-V1V2
	0.65
	0.84
	(0.49)
	0.60
	(0.05)
	0.94

	
	gp70.AE(92TH023)-V1V2
	0.52
	0.70
	(0.11)
	0.75
	(0.20)
	0.94

	gp70.A(92RW020)-V1V2
	gp70.C(97ZA012)-V1V2
	0.70
	0.97
	(0.89)
	0.57
	(0.03)
	0.94

	
	tags.C(1086)-V1V2
	0.59
	0.97
	(0.89)
	0.54
	(0.01)
	0.94

	
	gp70.AE(92TH023)-V1V2
	0.50
	0.83
	(0.40)
	0.68
	(0.08)
	0.94

	gp70.C(97ZA012)-V1V2
	tags.C(1086)-V1V2
	0.68
	0.75
	(0.29)
	0.65
	(0.09)
	0.94

	
	gp70.AE(92TH023)-V1V2
	0.56
	0.64
	(0.06)
	0.80
	(0.33)
	0.94

	tags.C(1086)-V1V2
	gp70.AE(92TH023)-V1V2
	0.91
	NA



* For each pair an interaction q-value is also reported.  ORs and p-values as well as the interaction q-value are reported only for reagent pairs with Spearman rank correlations (r) below 0.90.



Supplemental Table S2.  Estimated odds ratios and p-values for models based on reagent pairs in BAMA*  

	
	
	Corr.
	Scaffold 1
	Scaffold 2
	Interaction

	Scaffold 1
	Scaffold 2
	r
	OR
	p-value
	OR
	p-value
	q-value

	gp70.B(CaseA2.p623)-V1V2.APorig
	gp70.B(Case A2)-V1V2.LL
	0.97
	NA

	
	gp70.A(92RW020)-V1V2
	0.65
	0.71
	(0.17)
	0.78
	(0.32)
	0.98

	
	gp70.C(97ZA012)-V1V2
	0.75
	0.86
	(0.54)
	0.61
	(0.04)
	0.98

	
	tags.C(1086)-V1V2
	0.67
	0.71
	(0.19)
	0.78
	(0.31)
	0.98

	
	gp70.AE(92TH023)-V1V2
	0.49
	0.67
	(0.07)
	0.83
	(0.36)
	0.85

	gp70.B(Case A2)-V1V2.LL
	gp70.A(92RW020)-V1V2
	0.69
	0.68
	(0.16)
	0.82
	(0.48)
	0.85

	
	gp70.C(97ZA012)-V1V2
	0.84
	0.87
	(0.63)
	0.60
	(0.06)
	0.98

	
	tags.C(1086)-V1V2
	0.76
	0.67
	(0.21)
	0.84
	(0.57)
	0.98

	
	gp70.AE(92TH023)-V1V2
	0.53
	0.63
	(0.07)
	0.90
	(0.63)
	0.72

	gp70.A(92RW020)-V1V2
	gp70.C(97ZA012)-V1V2
	0.63
	0.84
	(0.44)
	0.61
	(0.02)
	0.71

	
	tags.C(1086)-V1V2
	0.71
	0.76
	(0.37)
	0.75
	(0.32)
	0.71

	
	gp70.AE(92TH023)-V1V2
	0.59
	0.69
	(0.13)
	0.84
	(0.45)
	0.46

	gp70.C(97ZA012)-V1V2
	tags.C(1086)-V1V2
	0.78
	0.59
	(0.03)
	0.89
	(0.64)
	0.98

	
	gp70.AE(92TH023)-V1V2
	0.51
	0.59
	(0.01)
	0.87
	(0.48)
	0.72

	tags.C(1086)-V1V2
	gp70.AE(92TH023)-V1V2
	0.85
	0.58
	(0.17)
	1.07
	(0.86)
	0.71



* For each pair an interaction q-value is also reported.  ORs and p-values as well as the interaction q-value are reported only for reagent pairs with Spearman rank correlations r below 0.90.


Supplemental Table S3. Estimated odds ratios and p-values comparing High versus Low (upper and lower third responses) vaccine recipient subgroups for the six V1V2-scaffold antigens and the three cross-reactivity score variables based on ELISA and BAMA read-outs*.
	
	ELISA
	BAMA

	V1V2 Scaffold Antigen
	OR
	p-value
	OR
	p-value

	gp70.B(CaseA2.p623)-V1V2.APorig
	0.37
	0.041
	0.40
	0.039

	gp70.B(Case A2)-V1V2.LL
	0.33
	0.020
	0.45
	0.072

	gp70.A(92RW020)-V1V2
	0.32
	0.023
	0.21
	0.0015

	gp70.C(97ZA012)-V1V2
	0.31
	0.012
	0.25
	0.004

	tags.C(1086)-V1V2
	0.22
	0.0019
	0.55
	0.170

	gp70.AE(92TH023)-V1V2
	0.41
	0.037
	0.49
	0.110

	Score 1 [No. subtypes > 33rd percentile]
	0.42
	0.037
	0.43
	0.044

	Score 2 [No. subtypes > 50th percentile]
	0.31
	0.019
	0.30
	0.017

	Score 3 [No. subtypes > 67th percentile]
	0.29
	0.0078
	0.46
	0.095



*The three cross-reactivity score variables and the High and Low categories for these variables are described in Supplementary Methods. Briefly, the scores count the number of distinct subtypes with a reagent reaction above the 33rd, 50th, or 66th percentile of the vaccine group response, and High and Low are the upper and lower tertiles of these counts in the vaccine group.
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