
Supplementary Figure 1. Sample and SNP quality control selection steps to generate the final genotype and phenotype dataset.





Supplementary Figure 2. Principal components analysis for the genotyped and 1000 Genomes reference samples. The first three principal components are plotted. Each circle represents a sample from the genotyped cohorts (UARTO or ARKS) or from the 1000 Genomes reference samples. Abbreviations: LWK, Luhyans from Kenya; MKK, Masai from Kenya; YRI, Yorubans from Nigeria.






Supplementary Figure 3. Q-Q plots from genome-wide association analyses. Observed and expected –log10 p-value relationships are plotted. The red line shows the expected distribution assuming no inflation of statistics. The gray shaded region represents the 95% confidence interval. The genomic inflation factor () is indicated.





Supplementary Figure 4. Regional visualization of significant and suggestive SNPs identified in the candidate gene analysis. The genomic region surrounding each SNP is annotated on the x-axis, and the –log10 p-values from the association analysis are shown on the y-axis. Circles represent genotyped SNPs while squares represent imputed SNPs. The purple shape at the center of the figure is the highlighted SNP of interest; surrounding circles/squares represent nearby SNPs. The colors of the neighboring SNPs indicate the degree of linkage disequilibrium (LD) with the highlighted SNP (red is strongest and dark blue is weakest degree of LD with the highlighted SNP). The recombination rate across the region is also illustrated. Figures were produced using LocusZoom (http://locuszoom.sph.umich.edu/locuszoom) with the 1000 Genomes African population (November 2014).
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Supplementary Figure 6.  Correlations between log10KT ratio and log-transformed biomarkers of coagulation, inflammation, monocyte activation, and T cell activation during ART suppression.




Supplementary Figure 7.  Kaplan-Meier survival curves of suggestive SNPs identified from the genome-wide analysis of KT ratio. Strata by minor allele copy number and the sample size contributing to each stratum are shown.
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Supplementary Table 1. The association between significant and suggestive SNPs identified from the candidate gene analyses with additional biomarkers of inflammation and immune activationa.

	SNP
	D-Dimer
(g/mL)
	IL-6
(pg/mL)
	sCD163
(g/mL)
	sCD14
(g/mL)
	CD4+ T Cell
(%HLA-DR+CD38+)
	CD8+ T Cell
(%HLA-DR+CD38+)

	N
	383
	383
	385
	385
	358
	362

	rs17200810
	1.22 (0.60 - 2.47)b
	1.46 (0.86 - 2.46)
	1.37 (0.98 - 1.93)
	1.16 (0.96 - 1.41)
	0.94 (0.66 - 1.34)
	0.98 (0.78 - 1.22)

	(TNF)
	P = 0.59c
	P = 0.16
	P = 0.07
	P = 0.11
	P = 0.73
	P = 0.86

	rs34451538
	1.25 (0.68 - 2.29)
	1.37 (0.87 - 2.15)
	1.25 (0.93 - 1.68)
	1.14 (0.97 - 1.34)
	0.82 (0.61 - 1.12)
	0.9 (0.74 - 1.10)

	(TNF)
	P = 0.48
	P = 0.17
	P = 0.14
	P = 0.12
	P = 0.21
	P = 0.31

	rs276565
	1.16 (1.00 - 1.34)
	1.15 (1.04 - 1.28)
	1.07 (0.99 - 1.15)
	1.05 (1.01 - 1.09)
	1.02 (0.94 - 1.10)
	1.00 (0.95 - 1.05)

	(IFNGR1)
	P = 0.05
	P = 0.01
	P = 0.07
	P = 0.02
	P = 0.67
	P = 0.95

	rs114064880
	1.31 (0.58 - 2.96)
	1.49 (0.81 - 2.74)
	1.44 (0.98 - 2.11)
	1.27 (1.02 - 1.57)
	0.83 (0.56 - 1.24)
	0.96 (0.75 - 1.24)

	(TNF)
	P = 0.52
	P = 0.20
	P = 0.06
	P = 0.03
	P = 0.37
	P = 0.78

	rs11575838
	1.27 (0.59 - 2.72)
	1.56 (0.88 - 2.74)
	1.43 (1 - 2.05)
	1.25 (1.03 - 1.53)
	0.93 (0.64 - 1.35)
	1.01 (0.79 - 1.28)

	(TNF)
	P = 0.54
	P = 0.13
	P = 0.05
	P = 0.03
	P = 0.72
	P = 0.96

	rs2770148
	1.18 (0.97 - 1.44)
	1.08 (0.93 - 1.25)
	1.12 (1.01 - 1.24)
	1.04 (0.98 - 1.10)
	1.07 (0.96 - 1.19)
	1.02 (0.96 - 1.09)

	(TLR4)
	P = 0.10
	P = 0.33
	P = 0.03
	P = 0.22
	P = 0.23
	P = 0.50


Abbreviations: SNP, single nucleotide polymorphism; IL-6, interleukin-6; sCD163, soluble CD163; sCD14, soluble CD14.
a Univariate linear mixed effects regression models of log10-transformed biomarkers. 
b Fold change in biomarker unit per copy of minor allele and 95% confidence interval.
c P for trend.
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Supplementary Table 2. The association between significant and suggestive SNPs identified from the genome-wide analyses with additional biomarkers of inflammation and immune activationa.

	SNP
	D-Dimer
(g/mL)
	IL-6
(pg/mL)
	sCD163
(g/mL)
	sCD14
(g/mL)
	CD4+ T Cell
(%HLA-DR+CD38+)
	CD8+ T Cell
(%HLA-DR+CD38+)

	N
	383
	383
	385
	385
	358
	362

	rs56185965
	1.18 (0.76 - 1.82)b
	1.18 (0.85 - 1.63)
	1.12 (0.9 - 1.39)
	1.14 (1.01 - 1.29)
	1.08 (0.86 - 1.35)
	1.08 (0.94 - 1.25)

	(CSPG5; ELP6)
	P = 0.47c
	P = 0.33
	P = 0.31
	P = 0.04
	P = 0.5
	P = 0.29

	rs6950107
	1.69 (1.11 - 2.56)
	1.43 (1.05 - 1.96)
	1.10 (0.89 - 1.36)
	1.12 (0.99 - 1.26)
	1.19 (0.96 - 1.48)
	1.03 (0.90 - 1.18)

	(PTPRN2)
	P = 0.02
	P = 0.02
	P = 0.39
	P = 0.07
	P = 0.11
	P = 0.69

	rs17085469
	1.30 (1.05 - 1.62)
	1.07 (0.91 - 1.26)
	1.04 (0.93 - 1.16)
	1.03 (0.96 - 1.09)
	1.02 (0.91 - 1.15)
	1.03 (0.96 - 1.11)

	(RP11-736G13.1)
	P = 0.02
	P = 0.41
	P = 0.46
	P = 0.42
	P = 0.70
	P = 0.41

	rs13041834
	1.05 (0.87 - 1.27)
	1.09 (0.94 - 1.26)
	1.16 (1.05 - 1.27)
	0.99 (0.94 - 1.05)
	1.05 (0.95 - 1.16)
	1.05 (0.98 - 1.12)

	(CYP24A1; BCAS1)
	P = 0.63
	P = 0.24
	P = 0.003
	P = 0.74
	P = 0.37
	P = 0.14

	rs75257475
	1.00 (0.78 - 1.28)
	1.02 (0.84 - 1.23)
	1.08 (0.95 - 1.22)
	1.01 (0.94 - 1.09)
	0.97 (0.85 - 1.11)
	0.99 (0.91 - 1.07)

	(PTPRM)
	P = 0.99
	P = 0.86
	P = 0.24
	P = 0.71
	P = 0.62
	P = 0.73

	rs200564710
	1.48 (1.09 - 2.01)
	1.36 (1.08 - 1.71)
	1.22 (1.04 - 1.42)
	1.17 (1.08 - 1.28)
	1.04 (0.88 - 1.23)
	1.05 (0.94 - 1.16)

	(HOMER1; PAPD4)
	P = 0.01
	P = 0.01
	P = 0.01
	P < 0.001
	P = 0.62
	P = 0.40

	rs114598920
	1.26 (0.81 - 1.94)
	1.24 (0.90 - 1.72)
	1.24 (1.00 - 1.53)
	0.96 (0.85 - 1.08)
	0.91 (0.72 - 1.15)
	0.94 (0.82 - 1.09)

	(CLSTN2)
	P = 0.31
	P = 0.20
	P = 0.06
	P = 0.49
	P = 0.45
	P = 0.45

	rs115718192
	1.11 (0.65 - 1.89)
	1.27 (0.85 - 1.89)
	1.12 (0.85 - 1.46)
	1.08 (0.93 - 1.26)
	1.07 (0.8 - 1.43)
	1.03 (0.86 - 1.23)

	(TFRC; SDHAP1)
	P = 0.70
	P = 0.24
	P = 0.43
	P = 0.31
	P = 0.66
	P = 0.76

	rs76101033
	1.78 (1.12 - 2.84)
	1.22 (0.86 - 1.73)
	1.37 (1.09 - 1.73)
	1.04 (0.91 - 1.19)
	1.01 (0.81 - 1.27)
	1.03 (0.89 - 1.19)

	(RP11-6757F12.1)
	P = 0.02
	P = 0.27
	P = 0.01
	P = 0.55
	P = 0.91
	P = 0.68


Abbreviations: SNP, single nucleotide polymorphism; IL-6, interleukin-6; sCD163, soluble CD163; sCD14, soluble CD14.
a Univariate linear mixed effects regression models of log10-transformed biomarkers. 
b Fold change in biomarker unit per copy of minor allele and 95% confidence interval 
c P for trend. 

Supplementary Table 3. Mortality associations of significant and suggestive SNPs identified from the candidate gene and genome-wide analyses.

	
	Univariate
	
	Multivariate
	

	
	(N = 597)
	
	(N = 558)
	

	SNP
	HR (95% CI)
	P
	aHRa (95% CI)
	P

	Candidate Genes SNPs

	rs17200810
	1.13 (0.15, 8.35)
	0.91
	0.95 (0.12, 7.66)
	0.96

	rs34451538
	0.88 (0.12, 6.45)
	0.90
	0.84 (0.10, 6.78)
	0.87

	rs276565
	1.28 (0.81, 2.00)
	0.29
	1.10 (0.68, 1.80)
	0.69

	rs114064880
	2.60 (0.35, 19.27)
	0.35
	1.98 (0.24, 16.10)
	0.52

	rs11575838
	1.27 (0.17, 9.41)
	0.82
	0.92 (0.11, 7.67)
	0.94

	rs2770148
	1.23 (0.66, 2.30)
	0.51
	1.20 (0.61, 2.37)
	0.59

	GWAS SNPs

	rs56185965
	0.54 (0.08, 3.71)
	0.53
	--
	--

	rs6950107
	0.88 (0.21, 3.67)
	0.86
	1.20 (0.28, 5.08)
	0.80

	rs17085469
	1.02 (0.50, 2.07)
	0.96
	1.16 (0.55, 2.42)
	0.70

	rs13041834
	1.78 (1.06, 3.01)
	0.03
	1.82 (1.06, 3.13)
	0.03

	rs75257475
	1.98 (1.07, 3.68)
	0.03
	2.05 (1.12, 3.76)
	0.02

	rs200564710
	1.67 (0.76, 3.67)
	0.20
	1.62 (0.75, 3.47)
	0.22

	rs114598920
	0.87 (0.21, 3.64)
	0.85
	0.36 (0.05, 2.67)
	0.32

	rs115718192
	--
	--
	--
	--

	rs76101033
	1.65 (0.52, 5.29)
	0.40
	1.97 (0.59, 6.57)
	0.27


Abbreviations: SNP, single nucleotide polymorphism; HR, hazard ratio; aHR, adjusted hazard ratio; CI, confidence interval.
a Cox regression models adjusted for baseline CD4+ T cell count, pre-ART HIV RNA level, body mass index, age, gender, and pregnancy.


Supplementary Table 4. Association of SNPs with KT ratioa among 558 participants without a diagnosis of tuberculosis.
	SNPb
	Exp(Beta)c
	95% CI
	P

	Candidate Gene 
	
	
	

	rs17200810
	1.66
	(1.33, 2.07)
	5.33x10-6

	rs34451538
	1.41
	(1.17, 1.71)
	3.70x10-4

	rs276565
	1.11
	(1.06, 1.16)
	2.69x10-5

	rs114064880
	1.72
	(1.34, 2.22)
	2.02x10-5

	rs11575838
	1.69
	(1.33, 2.16)
	2.26x10-5

	rs2770148
	1.13
	(1.05, 1.21)
	9.91x10-4

	GWAS SNPs
	
	
	

	rs56185965
	1.58
	(1.35, 1.86)
	1.74x10-8

	rs6950107e
	1.40
	(1.21, 1.63)
	6.93x10-6

	rs17085469
	1.19
	(1.11, 1.28)
	1.56x10-6

	rs13041834f
	1.15
	(1.08, 1.23)
	1.31x10-5

	rs75257475g
	1.22
	(1.13, 1.33)
	1.51x10-6

	rs200564710
	1.36
	(1.22, 1.51)
	1.52x10-8

	rs114598920
	1.35
	(1.19, 1.54)
	3.55x10-6

	rs115718192
	1.57
	(1.28, 1.92)
	1.41x10-5

	rs76101033
	1.29
	(1.11, 1.50)
	1.00x10-3


Abbreviations: KT, kynurenine/tryptophan ratio; SNP, single nucleotide polymorphism; CI, confidence interval.
a Linear mixed effects regression models of log10plasma KT ratio were adjusted for gender, pregnancy, cohort (ARKS vs. UARTO), and the first ten principal components. 
b Genotyped or imputed single nucleotide polymorphism.
c Fold change in KT ratio (nM/M) per copy of minor allele, excluding 39 participants with adjudicated tuberculosis diagnoses.


Supplementary Table 5. Comparison of the association of candidate gene and genome-wide SNPs with KT ratio at 6 versus 12 months of ART suppressiona.  
	
	Month 6 ART
	
	
	Month 12 ART
	
	

	
	(N = 586)
	
	
	(N = 538)
	
	

	SNP
	Exp(Beta)b
	95% CI
	P
	Exp(Beta)c
	95% CI
	P

	Candidate Genes SNPs

	rs17200810
	1.68
	(1.33, 2.13)
	2.01x10-5
	1.60
	(1.28, 2.01)
	5.34x10-5

	rs34451538
	1.61
	(1.31, 1.96)
	4.47x10-6
	1.40
	(1.16, 1.70)
	5.69x10-4

	rs276565
	1.10
	(1.04, 1.16)
	3.69x10-4
	1.10
	(1.05, 1.16)
	7.71x10-5

	rs114064880
	1.81
	(1.38, 2.37)
	1.69x10-5
	1.58
	(1.22, 2.06)
	5.94x10-4

	rs11575838
	1.76
	(1.36, 2.29)
	2.35x10-5
	1.56
	(1.21, 2.02)
	7.55x10-4

	rs2770148
	1.12
	(1.03, 1.21)
	5.84x10-3
	1.18
	(1.09, 1.27)
	1.76x10-5

	GWAS SNPs

	rs56185965
	1.60
	(1.35, 1.90)
	1.19x10-7
	1.51
	(1.28, 1.78)
	1.50x10-6

	rs6950107
	1.61
	(1.38, 1.88)
	2.87x10-9
	1.29
	(1.11, 1.50)
	7.42x10-4

	rs17085469
	1.23
	(1.14, 1.34)
	3.84x10-5
	1.18
	(1.10, 1.27)
	1.43x10-5

	rs13041834
	1.16
	(1.08, 1.24)
	4.38x10-7
	1.18
	(1.11, 1.27)
	6.11x10-7

	rs75257475
	1.22
	(1.11, 1.33)
	3.08x10-5
	1.19
	(1.10, 1.30)
	4.33x10-5

	rs200564710
	1.32
	(1.17, 1.48)
	4.22x10-6
	1.30
	(1.16, 1.46)
	5.63x10-6

	rs114598920
	1.34
	(1.17, 1.55)
	3.91x10-5
	1.32
	(1.15, 1.51)
	6.77x10-5

	rs115718192
	1.79
	(1.45, 2.22)
	1.01x10-7
	1.47
	(1.20, 1.81)
	2.16x10-4

	rs76101033
	1.42
	(1.21, 1.67)
	1.60x10-5
	1.41
	(1.22, 1.63)
	4.86x10-6


Abbreviations: KT, kynurenine/tryptophan ratio; ART, antiretroviral therapy; SNP, single nucleotide polymorphism; CI, confidence interval.
a Linear regression models of log10plasma KT ratio were adjusted for gender, pregnancy, cohort (ARKS vs. UARTO), and the first ten principal components. 
b Fold change in month 6 KT ratio (nM/M) per copy of minor allele.
c Fold change in month 12 KT ratio (nM/M) per copy of minor allele.


Supplementary Table 6. Characteristics of HIV-infected individuals in the ACTG cohort. 

	
Characteristics
	
Hispanic
(N = 41)
	
African-American
(N = 86)
	
European
(N = 135)

	
TOTAL
(N = 262)

	Age
	45 (35-50)a
	47 (41-52)
	44 (39-51)
	45 (39-51)

	Female
	6 (15%)
	25 (29%)
	11 (8%)
	42 (16%)

	Baseline CD4+ Count (cells/mm3)
	194 (92-269)
	209 (76-331)
	219 (67-330)
	209 (75-323)

	Proximal CD4+ Count (cells/mm3)b
	372 (285-503)
	400 (261-503)
	386 (253-587)
	390 (261-546)

	Baseline HIV RNA (log10copies/mL)
	4.9 (4.4- 5.2)
	4.7 (4.3-5.2)
	5.0 (4.5-5.6)
	4.8 (4.4-5.4)

	Proximal HIV RNA (log10copies/mL)
	1.3 (1.1-1.4)
	1.3 (1.1-1.5)
	1.3 (1.1-1.5)
	1.3 (1.1-1.5)


Abbreviations: ACTG, AIDS Clinical Trials Group.
a Medians with interquartile ranges shown except for gender (frequency with percent).
b “Proximal” refers to the most recent CD4+ T cell count or HIV RNA level relative to the KT ratio measurement.


Supplementary Table 7. Replication analyses of KT ratio-SNP associations in the ACTG cohorta. 

	SNP
	Exp(Beta)b
	95% CI
	P
	Location
	MAFc
Discovery
	MAFd
Replication
	Nearest Gene(s)

	
	
	
	
	
	
	(HIS)
	(AAM)
	(EUR)
	

	Candidate Genes SNPs

	rs17200810
	1.01
	(0.92, 1.12)
	0.77
	3’
	0.02
	0.00
	0.03
	0.03
	TNF

	rs34451538
	1.00
	(0.90, 1.11)
	0.99
	5’
	0.03
	0.00
	0.03
	0.03
	TNF

	rs276565
	1.02
	(0.96, 1.08)
	0.54
	5’
	0.28
	0.73
	0.32
	0.64
	IFNGR1

	rs114064880
	1.02
	(0.90, 1.15)
	0.79
	5’
	0.01
	0.00
	0.02
	0.02
	TNF

	rs11575838
	1.04
	(0.93, 1.17)
	0.47
	3’
	0.01
	0.00
	0.03
	0.02
	TNF

	rs2770148
	0.93
	(0.80, 1.08)
	0.33
	intron 2
	0.12
	0.05
	0.12
	0.00
	TLR4

	GWAS SNPs

	rs56185965
	1.00
	(0.93, 1.06)
	0.89
	intergenic
	0.02
	0.14
	0.06
	0.16
	CSPG5, ELP6

	rs6950107
	1.00
	(0.94, 1.06)
	0.95
	intron 6
	0.03
	0.09
	0.04
	0.14
	PTPRN2

	rs17085469
	1.02
	(0.92, 1.12)
	0.74
	5’
	0.10
	0.14
	0.13
	0.11
	RP11-736G13.1

	rs13041834
	1.02
	(0.96, 1.09)
	0.52
	intergenic
	0.12
	0.60
	0.25
	0.52
	CYP24A1, BCAS1

	rs75257475
	0.86
	(0.74, 1.00)
	0.06
	intron 1
	0.07
	0.00
	0.10
	0.00
	PTPRM

	rs114598920
	1.00
	(0.73, 1.39)
	0.98
	intron 1
	0.03
	0.01
	0.03
	0.00
	CLSTN2

	rs76101033
	1.11
	(0.82, 1.52)
	0.50
	Intron 2
	0.02
	0.00
	0.03
	0.00
	RP11-6757F12.1


Abbreviations: KT, kynurenine/tryptophan ratio; ACTG, AIDS Clinical Trials Group; SNP, single nucleotide polymorphism; CI, confidence interval; MAF, minor allele frequency; HIS, Hispanic; AAM, African-American; EUR, European.
a Linear regression models of log10plasma KT ratio were adjusted for gender, laboratory batch, case-control status (AIDS-defining event vs. no event), and the first five principal components. 
b Fold change in KT ratio (nM/M) per copy of minor allele.
c Ugandan discovery population.
d U.S.-based replication population.


Supplementary Table 8. Replication analyses of KT ratio-SNP associations among participants in the ACTG cohort with African ancestrya. 

	SNP
	Exp(Beta)b
	95% CI
	P
	Location
	MAFc Discovery
	MAFd                   AAM Replication
	Nearest Gene(s)

	Candidate Genes SNPs

	rs17200810
	0.97
	(0.82, 1.14)
	0.70
	3’
	0.02
	0.03
	TNF

	rs34451538
	1.01
	(0.84, 1.21)
	0.92
	5’
	0.03
	0.03
	TNF

	rs276565
	0.99
	(0.91, 1.08)
	0.89
	5’
	0.28
	0.32
	IFNGR1

	rs114064880
	0.94
	(0.77, 1.15)
	0.57
	5’
	0.01
	0.02
	TNF

	rs11575838
	0.91
	(0.76, 1.07)
	0.25
	3’
	0.01
	0.03
	TNF

	rs2770148
	0.96
	(0.80, 1.14)
	0.61
	intron 2
	0.12
	0.12
	TLR4

	GWAS SNPs
	
	
	
	
	
	
	

	rs56185965
	1.01
	(0.86, 1.17)
	0.92
	intergenic
	0.02
	0.06
	CSPG5, ELP6

	rs6950107
	0.89
	(0.75, 1.05)
	0.17
	intron 6
	0.03
	0.04
	PTPRN2

	rs17085469
	1.01
	(0.84, 1.21)
	0.96
	5’
	0.10
	0.13
	RP11-736G13.1

	rs13041834
	0.99
	(0.85, 1.15)
	0.87
	intergenic
	0.12
	0.25
	CYP24A1, BCAS1

	rs75257475
	0.90
	(0.77, 1.06)
	0.20
	intron 1
	0.07
	0.10
	PTPRM

	rs114598920
	1.02
	(0.71, 1.47)
	0.90
	intron 1
	0.03
	0.03
	CLSTN2

	rs76101033
	1.16
	(0.85, 1.59)
	0.35
	Intron 2
	0.02
	0.03
	RP11-6757F12.1


Abbreviations: KT, kynurenine/tryptophan ratio; ACTG, AIDS Clinical Trials Group; SNP, single nucleotide polymorphism; CI, confidence interval; MAF, minor allele frequency; AAM, African-American.
a Linear regression models of log10plasma KT ratio were adjusted for gender, laboratory batch, case-control status (AIDS-defining event vs. no event), and the first five principal components. 
b Fold change in KT ratio (nM/M) per copy of minor allele.
c Ugandan discovery population.
d U.S.-based African-American replication population.
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