Figure S1. All participant maximum likelihood phylogenetic trees of HIV-1 env and HCV 5’ half sequences. A. The 33 participants’ gp41 env sequences cluster independently, with the exception of three sets of linked transmissions, denoted by asterisks. For each of the linked transmissions (33.02 and 33.09; 33.07 and 33.04; 58.02 and 58.03), estimated dates of infection are within several months. B. The 27 participants’ HCV NS3 sequences are aligned with reference sequences from genotypes 3a, 3b and 1b. The genetic distance between genotype 3 and 1 has been shortened for visibility. Inferred single virus transmissions are shown in red, multiple virus transmissions are shown in blue. Genetic distances for each tree are displayed by scale bars.
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	TABLE S1. Primer information

	Gp160_07XJ5out
	CCTTGGAAGCATCCAGGAAGTCAGCCTA

	Gp160_07XJ5in
	AAAGGCTTAGGCATCTTCTATGGCAGGA

	Gp160_07XJ3out
	GTCTTAAAGGTACCTGAGGTCTGACTGGAA

	Gp160_07XJ3in
	GATACTGCTCCCACCCCATCTGCTGCT

	Gp41_07XJ5out
	TAGGACGAGCAATGTATGCCCCTCC

	Gp41_07XJ5in
	ACAATTGGAGAAGTGAATTATATAA

	3a3b1b.core.F1
	GCTTGCGAGTGCCCCGGGAGGTCTCGTA

	3b.core.F2
	CCGTCGCCCACAGAACGTTAAGTTCCCGG

	3a1b.core.F2
	CCGCCGCCCACAGGACGTCAAGTTCCCGG

	3a.NS4A.R1
	GCGAGGACCCCTCCAAGCAACACCCA

	3b.NS4A.R1
	GGAGCAGACTGGGAGCATTCTTCCAT

	1b.NS4A.R1
	TGAATTGCTCGGCGAGCTGCATYCC

	3a.NS3.R2
	GCGCGCGGGCGCACACAGTGGCTTG

	3b.NS3.R2
	TGAGACATTTCCACATCTCATCCCAA

	1b.NS3.R2
	GTATGCTACCAGGTAGGGGAAGTTGTC

	3a3b.NS2.F2
	GCAAAAGCCCTGCAGTTCATACCAGT

	3a3b.NS2.F1
	TTCAGGGCGGCTGTGTGCACCAGAGG




	TABLE S2. Epidemiological and laboratory data on participants with incident HIV-1 infection

	Subject
	Study Cohort
	Sexa
	Data sample collected 
	Days since last seronegative sample
	Genetic subtype
	EIAb
	WBc
	Fiebig Stage

	
	
	
	
	
	
	
	
	

	33.01
	HPTN033
	M
	4/23/2003
	296
	CRF07_BC
	Pos
	Pos
	VI

	33.02
	HPTN033
	M
	3/21/2003
	249
	CRF07_BC
	Pos
	Neg
	III

	33.03
	HPTN033
	M
	1/30/2003
	181
	CRF07_BC
	Pos
	Pos
	VI

	33.04
	HPTN033
	M
	4/11/2003
	234
	CRF07_BC
	Pos
	Pos
	V

	33.05
	HPTN033
	F
	4/7/2003
	230
	CRF07_BC
	Pos
	Pos
	VI

	33.06
	HPTN033
	M
	4/8/2003
	225
	CRF07_BC
	Pos
	Pos
	VI

	33.07
	HPTN033
	M
	9/3/2003
	184
	CRF07_BC
	Pos
	Pos
	VI

	33.08
	HPTN033
	M
	4/17/2003
	217
	CRF07_BC
	Pos
	Pos
	VI

	33.09
	HPTN033
	M
	9/30/2003
	180
	CRF07_BC
	Pos
	Pos
	VI

	33.10
	HPTN033
	M
	10/4/2003
	179
	CRF07_BC
	Pos
	Pos
	V

	33.11
	HPTN033
	M
	4/10/2003
	183
	CRF07_BC
	Pos
	Pos
	V

	33.12
	HPTN033
	M
	10/9/2003
	177
	CRF07_BC
	Neg
	Pos
	II

	33.13
	HPTN033
	M
	11/2/2003
	186
	CRF07_BC
	Pos
	Pos
	VI

	33.14
	HPTN033
	M
	4/30/2003
	181
	CRF07_BC
	Pos
	Pos
	III

	33.15
	HPTN033
	F
	11/18/2003
	176
	CRF07_BC
	Pos
	Pos
	VI

	33.16
	HPTN033
	F
	11/18/2003
	183
	CRF07_BC
	Pos
	Pos
	V

	33.17
	HPTN033
	F
	11/15/2003
	183
	CRF07_BC
	Pos
	Pos
	VI

	33.18
	HPTN033
	M
	11/15/2003
	183
	CRF07_BC
	Pos
	Pos
	V

	33.19
	HPTN033
	M
	11/20/2003
	183
	CRF07_BC
	Pos
	Pos
	V

	33.20
	HPTN033
	M
	5/21/2003
	174
	CRF07_BC
	Pos
	Pos
	V

	33.21
	HPTN033
	M
	6/5/2003
	188
	CRF07_BC
	Pos
	Pos
	V

	58.01
	HPTN058
	M
	4/12/2010
	194
	CRF07_BC
	Pos
	Pos
	VI

	58.02
	HPTN058
	F
	3/19/2010
	191
	CRF07_BC
	Pos
	Pos
	VI

	58.03
	HPTN058
	M
	1/11/2010
	159
	CRF07_BC
	Pos
	Pos
	V

	58.04
	HPTN058
	M
	5/13/2010
	176
	CRF07_BC
	Pos
	Pos
	VI

	58.05
	HPTN058
	M
	8/10/2011
	156
	CRF07_BC
	Pos
	Pos
	VI

	58.06
	HPTN058
	M
	9/9/2010
	168
	CRF07_BC
	Pos
	Pos
	VI

	58.07
	HPTN058
	M
	11/16/2011
	350
	CRF07_BC
	Pos
	Pos
	VI

	58.08
	HPTN058
	M
	6/22/2011
	190
	CRF07_BC
	Pos
	Pos
	V

	58.09
	HPTN058
	M
	2/20/2012
	189
	CRF07_BC
	Pos
	Pos
	VI

	58.10
	HPTN058
	M
	5/4/2012
	136
	CRF07_BC
	Neg
	Pos
	II

	58.11
	HPTN058
	F
	12/15/2011
	180
	CRF07_BC
	Pos
	Pos
	VI

	58.12
	HPTN058
	M
	12/30/2011
	151
	CRF07_BC
	Pos
	Pos
	VI

	a M, male; F, female.

	b EIA detection of anti-HIV-1 antibodies

	c Western blot detection of anti-HIV-1 antibodies


	Table S3. Epidemiological and laboratory data on participants with incident HCV infection

	Subject
	Study Cohort
	Sexa
	Data sample collected 
	Date since last seronegative samplea
	EIA
	NATb
	Genetic subtype
	

	
	
	
	
	
	
	
	
	

	33.03
	HPTN033
	M
	8/2/2002
	N
	Neg
	Pos
	3b
	

	
	
	
	1/30/2003
	181
	Pos
	Pos
	3b
	

	33.22
	HPTN033
	M
	2/21/2003
	N
	Neg
	Pos
	3b
	

	33.23
	HPTN033
	F
	1/27/2003
	189
	Pos
	Pos
	3b
	

	33.24
	HPTN033
	M
	4/11/2003
	258
	Pos
	Pos
	3b
	

	33.25
	HPTN033
	M
	8/13/2003
	177
	Neg
	Pos
	3b
	

	33.26
	HPTN033
	M
	4/28/2003
	256
	Pos
	Pos
	3a
	

	33.27
	HPTN033
	M
	3/19/2003
	194
	Pos
	Pos
	3b
	

	33.28
	HPTN033
	M
	4/10/2003
	213
	Neg
	Pos
	3a
	

	33.29
	HPTN033
	M
	3/14/2003
	185
	Neg
	Pos
	3b
	

	33.30
	HPTN033
	M
	7/29/2003
	315
	Pos
	Pos
	3a
	

	33.31
	HPTN033
	M
	9/24/2003
	154
	Neg
	Pos
	3a
	

	33.32
	HPTN033
	M
	5/7/2003
	222
	Neg
	Pos
	3a
	

	33.33
	HPTN033
	M
	4/22/2003
	183
	Pos
	Pos
	3b
	

	33.34
	HPTN033
	M
	11/19/2003
	188
	Neg
	Pos
	3a
	

	33.35
	HPTN033
	M
	11/16/2002
	N
	Neg
	Pos
	3a
	

	33.36
	HPTN033
	M
	11/20/2002
	N
	Neg
	Pos
	1b
	

	33.37
	HPTN033
	M
	5/25/2003
	180
	Neg
	Pos
	3a
	

	58.14
	HPTN058
	M
	6/15/2009
	N
	Neg
	Pos
	3a
	

	58.15
	HPTN058
	M
	8/27/2009
	N
	Neg
	Pos
	1b
	

	58.16
	HPTN058
	M
	9/30/2009
	N
	Neg
	Pos
	3a
	

	58.17
	HPTN058
	M
	11/11/2009
	N
	Neg
	Pos
	3a
	

	58.18
	HPTN058
	M
	5/6/2010
	N
	Neg
	Pos
	3b
	

	58.19
	HPTN058
	M
	5/6/2011
	137
	Pos
	Pos
	3a
	

	58.20
	HPTN058
	M
	9/30/2011
	196
	Neg
	Pos
	3b
	

	58.21
	HPTN058
	M
	11/19/2010
	N
	Neg
	Pos
	3a
	

	58.22
	HPTN058
	M
	7/20/2011
	161
	Neg
	Pos
	3a
	

	58.23
	HPTN058
	M
	7/4/2012
	107
	Neg
	Pos
	3a
	

	a N: not determined, as first sample from trial was NAT positive

	b NAT, nucleic acid testing for HCV RNA
	
	
	


	Table S4. Logistic regression analysis and Chi-square tests of risk factors associated with MVT
	
	
	
	
	　
	
	
	
	
	

	Risk behavior
	Response
	Single variant
	Multiple variant
	Total number
	　
	Chi-square tests
	　
	Logistic regression analysis

	
	
	
	
	
	　
	χ2
	P value
	　
	Regression coefficient
	Standard error 
	Wald
	AOR（95%CI）
	P-value

	HIV

	
	Total
	20
	13
	33
	
	
	
	
	
	
	
	
	

	Clinical trial
	HPTN058
	8
	4
	12
	
	
	
	
	
	
	
	
	

	
	HPTN033
	12
	9
	21
	
	0.028
	0.866
	
	0.2027
	0.3773
	0.2887
	1.500(0.342-6.583)
	0.5911

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sex
	Female
	2
	4
	6
	
	
	
	
	
	
	
	1
	

	
	Male
	18
	9
	27
	
	1.102
	0.294
	
	-0.6931
	0.4787
	2.0963
	0.250（0.038-1.633)
	0.1477

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age
	>33
	8
	4
	12
	
	
	
	
	
	
	
	1
	

	
	<26
	7
	5
	12
	
	0.274
	0.601
	
	0.0811
	0.494
	0.027
	1.429(0.271-7.518)
	0.8696

	
	27-33
	5
	4
	9
	
	
	
	
	0.1944
	0.5289
	0.1351
	1.600（0.270-9.490）
	0.7132

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Education
	More than primary
	17
	11
	28
	
	
	
	
	
	
	
	1
	

	
	Primary schooling
	3
	2
	5
	
	0
	1
	
	0.015
	0.4957
	0.0009
	1.030(0.148-7.194) 
	0.9759

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Marital status
	married
	6
	2
	8
	
	
	
	
	
	
	
	1
	

	
	single
	14
	11
	25
	
	0.293
	0.588
	
	0.4287
	0.4552
	0.8869
	2.357(0.396-14.041)
	0.3463

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used syringe after others
	Yes
	8
	6
	14
	
	
	
	
	
	
	
	
	

	
	No
	12
	7
	19
	
	0.122
	0.727
	
	-0.1257
	0.3598
	0.122
	0.778(0.190-3.187) 
	0.7269

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used rinse water after others 
	Yes
	2
	3
	5
	
	
	
	
	
	
	
	
	

	
	No
	18
	10
	28
	
	0.278
	0.598
	
	-0.4966
	0.4972
	0.9975
	0.370（0.053-2.601）
	0.3179

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used a cooker after others
	Yes
	1
	1
	2
	
	
	
	
	
	
	
	
	

	
	No
	19
	12
	31
	
	0
	1
	
	-0.2298
	0.7307
	0.0989
	0.632 0.036 11.078 
	0.7532

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used filter cotton after others
	No
	20
	13
	33
	
	
	
	
	
	
	
	
	-

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Front loaded or backloaded
	Yes
	2
	3
	5
	
	
	
	
	
	
	
	
	

	
	No
	18
	10
	28
	
	0.278
	0.598
	
	-0.4966
	0.4972
	0.9975
	0.370（0.053-2.601） 
	0.3179

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used heroin
	Once or more
	16
	8
	24
	
	
	
	
	
	
	
	
	

	　
	Never
	4
	5
	9
	　
	0.583
	0.445
	　
	0.4581
	0.3992
	1.3169
	2.500（0.523-11.955） 
	0.2512

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Risk behavior
	Response
	Single variant
	Multiple variant
	Total number
	　
	Chi-square tests
	　
	Logistic regression analysis

	
	
	
	
	
	　
	χ2
	P value
	　
	Regression coefficient
	Standard error 
	Wald
	AOR（95%CI）
	P-value

	
	
	　
	　
	HCV
	　

	
	Total
	13
	14
	27
	
	
	
	
	
	
	
	
	

	Clinical trial
	HPTN058
	4
	6
	10
	
	
	
	
	
	
	
	
	

	
	HPTN033
	9
	8
	17
	
	0.063
	0.802
	
	0.2616
	0.404
	0.4194
	0.593（0.122-2.887）
	0.5172

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sex
	Female
	1
	0
	1
	
	
	
	
	
	
	
	1
	

	
	Male
	12
	14
	26
	
	0.001
	0.97
	
	6.1797
	223.5
	0.0008
	-
	0.9779

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age
	>33
	3
	2
	5
	
	
	
	
	
	
	
	1
	

	
	<26
	6
	6
	12
	
	0.543
	0.461
	
	4.393E-08
	0.5358
	0
	1.500（0.181-12.459）
	1

	
	27-33
	4
	6
	10
	
	
	
	
	0.4055
	0.5611
	0.5222
	2.250(0.251-20.130）
	0.4699

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Education
	Other
	10
	11
	21
	
	
	
	
	
	
	
	1
	

	
	Primary schooling
	3
	3
	6
	
	0
	1
	
	-0.0477
	0.463
	0.0106
	0.909（0.148-5.583）
	0.918

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Marital status
	unsingle
	4
	2
	6
	
	
	
	
	
	
	
	1
	

	
	single
	9
	12
	21
	
	0.321
	0.571
	
	0.4904
	0.4859
	1.0184
	2.666（0.397-17.911）
	0.3129

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used syringe after others
	Yes
	4
	4
	8
	
	
	
	
	
	
	
	
	

	
	No
	9
	10
	19
	
	0
	1
	
	0.0527
	0.4216
	0.0156
	1.111（0.213-5.802)
	0.9005

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used rinse water after others
	Yes
	3
	2
	5
	
	
	
	
	
	
	
	
	

	
	No
	10
	12
	22
	
	0.008
	0.927
	
	0.2939
	0.5041
	0.3398
	1.800(0.249-12.988)
	0.5599

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used a cooker after others
	Yes
	13
	14
	27
	
	
	
	
	
	
	
	
	-

	
	No
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used filter cotton after others
	No
	13
	14
	27
	
	
	
	
	
	
	
	
	-

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Front loaded or backloaded
	Yes
	1
	3
	4
	
	
	
	
	
	
	
	
	

	
	No
	12
	11
	23
	
	0.213
	0.644
	
	-0.5928
	0.6139
	0.9324
	0.306(0.028-3.390)
	0.3342

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Used heroin
	Once or more
	7
	9
	16
	
	
	
	
	
	
	
	
	

	　
	Never
	6
	5
	11
	　
	0.304
	0.581
	　
	-0.2168
	0.3939
	0.303
	0.648(0.138-3.036)
	0.582

	
	
	
	
	
	
	
	
	
	
	
	
	
	


	TABLE S5. tMRCA calculated using different length of sequence

	Subject
	Virus
	Max time since infection
	BEAST estimated days since MRCA
	CI overlap

	
	
	
	long fragment
	short fragment
	

	33.02
	HIV-1
	30
	269[185, 354]
	386[190, 604]
	Yes

	33.09
	HIV-1
	180
	66[47, 87]
	118[66, 178]
	Yes

	33.10
	HIV-1
	100
	40[25, 57]
	83[44, 126]
	Yes

	33.12
	HIV-1
	22
	18[10, 26]
	30[12, 50]
	Yes

	33.15
	HIV-1
	176
	477[347, 614]
	202[110, 309]
	Yes

	33.16
	HIV-1
	100
	48[30, 67]
	94[52, 142]
	Yes

	33.18
	HIV-1
	100
	62[44, 81]
	73[39, 112]
	Yes

	33.19
	HIV-1
	100
	58[29, 92]
	44[24, 67]
	Yes

	33.20
	HIV-1
	100
	36[22, 50]
	37[17, 59]
	Yes

	33.21
	HIV-1
	100
	443[301, 591]
	713[395, 1042]
	Yes

	33.22
	HCV
	56
	339[268, 412]
	215[133, 306]
	Yes

	33.23
	HCV
	189
	57[34, 83]
	69[29, 118]
	Yes

	33.24
	HCV
	258
	156[122, 191]
	91[65, 119]
	Yes

	33.27
	HCV
	194
	204[162, 249]
	162[102, 228]
	Yes

	33.29
	HCV
	56
	10[6, 14]
	13[5, 21]
	Yes

	58.01
	HIV-1
	194
	152[110, 199]
	45[23, 70]
	No

	58.02
	HIV-1
	191
	136[97, 177]
	167[90, 259]
	Yes

	58.03
	HIV-1
	100
	50[35, 65]
	73[46, 103]
	Yes

	58.04
	HIV-1
	176
	1141[894, 1405]
	397[220, 600]
	Yes

	58.05
	HIV-1
	156
	60[39, 84]
	57[33, 83]
	Yes

	58.06
	HIV-1
	168
	42[24, 63]
	56[28, 87]
	Yes

	58.07
	HIV-1
	350
	49[34, 67]
	113[71, 158]
	Yes

	58.08
	HIV-1
	100
	48[33, 64]
	76[47, 108]
	Yes

	58.09
	HIV-1
	189
	94[67, 122]
	97[51, 150]
	Yes

	58.10
	HIV-1
	22
	1742[1435, 2062]
	1420[1005, 1861]
	Yes

	58.11
	HIV-1
	180
	76[50, 103]
	154[96, 220]
	Yes

	58.12
	HIV-1
	151
	26[18, 35]
	44[24, 67]
	Yes

	58.16
	HCV
	56
	134[89, 183]
	45[17, 82]
	No

	58.17
	HCV
	56
	1769[1512, 2021]
	1394[1060, 1744]
	Yes

	58.19
	HCV
	137
	1386[1189, 1589]
	983[701, 1284]
	Yes

	58.20
	HCV
	56
	22[15, 30]
	35[19, 54]
	Yes

	58.21
	HCV
	56
	15[9, 21]
	13[6, 22]
	Yes

	58.22
	HCV
	56
	68[44, 95]
	43[16, 79]
	Yes

	58.23
	HCV
	56
	24[16, 32]
	25[13, 39]
	Yes


	Table S 6A. Multiplicity of HIV-1 Infection
	

	Transmission Route
	Study
	Virus subtype
	No. of subjects
	Frequency of MVT
	Range in TF viruses
	

	Heterosexual
	Keele [5]
	B
	79
	14 (18%)
	
	

	
	Abrahams [3]
	C
	69
	15 (22%)
	
	

	
	Haaland [4]
	A or C
	27
	5 (19%)
	
	

	
	Tully [8]
	B
	8
	1 (13%)
	
	

	
	Heterosexual total
	A, B, C
	193
	35 (18%)
	1-5
	

	
	
	
	
	
	
	

	MSM
	Keele [5]
	B
	22
	9 (41%)
	
	

	
	Li H [6]
	B
	28
	10 (36%)
	
	

	
	Tully [8]
	B
	64
	11 (17%)
	
	

	
	Herbeck [17]
	B
	9
	1 (11%)
	
	

	
	MSM total
	B
	200
	49 (25%)
	1-10
	

	
	
	
	
	
	
	

	PWID
	Bar [9]
	B
	10
	6 (60%)
	
	

	
	Masharsky [10]
	A (?)
	13
	4 (31%)
	
	

	
	Sterrett [11]
	CRF01_AE
	19
	8 (42%)
	
	

	
	Li F
	CRF07_BC
	33
	13 (39.4%)
	1-6
	

	　
	PWID total
	A, B, CRF01, CRF07
	75
	32 (43%)
	1-16
	

	
	
	
	
	
	
	

	Table S 6B. Multiplicity of HCV infection

	Transmission route or risk behaviors
	Study
	Virus subtype
	No. of subjects
	Frequency of MVT
	Range in TF viruses

	NDa
	Bull [14]
	1a, 3a
	4
	1 (25%)
	1-2

	ND
	Wang [15]
	1b
	4
	1 (25%)
	1-4

	ND
	Shen [16]
	1a, 3a
	6
	2 (33%)
	1-3

	ND
	Li H [13]
	1a, 1b, 2b, 3a
	17
	13 (76%)
	1-37

	PWID
	Li F
	1b, 3a, 3b
	27
	14 (52.0%)
	1-6

	a Not described or unknown
	　
	　
	　


