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Supplementary Table S1. Characteristics of 108 reviewed papers using common analytical approaches for identifying HIV clusters.

Sample Samplin Distance Distance Bootstrap / SH-aLRT
Author Year Journal Location size, ping HIV-1 gene threshold Phylogeny Method Model /Posterior Probability
. years method 2 !
individuals substitutions/site threshold
. . . 0.003; ML + SH-aLRT 20.95 +
1 _ )
Araujo et. al. 2019 SciRep Portugal 65 2007-2017 PR + RT (partial) 0.050 Bayesian PhyML + BEAST GTR+G4+| PostProb 20.99
Arendt et. al.? 2019 PLoS One Luxembourg 56 2013-2017 PR + RT (partial) ML FastTree GTR+CAT SH-aLRT 20.95
Billock et. al.® 2019 JAIDS NC, USA 8,202 2010-2017 PR + RT (partial) HIV-TRACE 0.015
. Open Forum . 0.010;
4 . _ '
Chaillon et. al. 2019 Infect Dis France; Quebec 1,862 1996-2016 PR + RT (partial) 0015
Chung et. al.® 2019 PLo0S One Korea 927 1999-2012 PR + RT (partial) 0.015 NJ+ML MEGA GTR+G+l Bootstrap 20.90
Crispim et. al.® 2019 Transfusion Brazil 227 2011-2017 PR + RT (partial) ML PhyML SH-aLRT 20.90
Michigan,
Dasgupta et. al.” 2019 ARHR Washington; 6,350 2008-2014 PR + RT (partial) HIV-TRACE 0.015
USA
Dennis et. al.® 2019 JID NC, USA 14,921 1997-2014 PR + RT (partial) 0.035 ML FastTree SH-aLRT 20.90
>
Fabeni et. al.® 2019 SoX Transm Italy 1,890 2005-2017 PR + RT (partial) HIV-TRACE 0015 M-+ RAXML + MrBayes GTR+G+| Cooistrap 20.90 +
Infect Bayesian PostProb 21.0
Gibson et. al.?° 2019 Front Microbiol DC, USA 1,996 1987-2015 PR + RT (partial) HIV-TRACE 0.010 ML RAXML Bootstrap 20.70
. . . . . ML + Bootstrap 20.75 +
caltt - + . + +
Kostaki et. al 2019 Front Microbiol Spain 391 2000-2014 PR + RT (partial) Bayesian RAXML + MrBayes GTR+G4 PostProb 20.82
Kusejko et. al.*? 2019 JID Switzerland 11,915 1988-2017 PR + RT (partial) O(?éiS ML FastTree GTR+CAT
Leung et. al.®® 2019 Curr HIV Res Hong Kong 2,315 1994-2013 PR + RT (partial) ML PhyML GTR+G Bootstrap 20.70
Nicolas et. al.1¢ 2019 Ii'f'gc';/“cmb'(" Spain 346 1997-2015 NA NJ NA K2pP Bootstrap 20.90
Spain, UK,
Paraskevis et. al.® 2019 BMC Med Germany, 8,955 by 2014 PR + RT (partial) ML RAXML GTR+G Bootstrap 20.75
Canada
Ragonnet-Cronin et. al.’® 2019 Lancet HIV LA, USA 22,398 2006-2016 PR + RT (partial) HIV-TRACE 0.015
Ratmann et. al.*’ 2019 Nat Commun Uganda 2,652 2011-2015 NFLG Phyloscanner 0.025
Rhee et. al.1® 2019 I?\?:cr: E?;um NC, USA 4,553 1998-2016 PR + RT (partial) HIV-TRACE 0.015
Stecher et. al.1® 2019 Ii'f'zc';’“cmb'o' Germany 714 2001-2016 PR + RT (partial) HIV-TRACE 0.015
Stecher et. al.?° 2019 CID Germany 714 2001-2016 PR + RT (partial) HIV-TRACE 0.015
Todesco et. al. 2019 AIDS France 70 2012-2013 PR + RT (partial) \'jzy thy O'é)éié ML FastTree GTR+G  SH-aLRT 20.70
. . Gap 0.015 - ML + RAXML Bootstrap =
22 -
Villandre et. al. 2019 PloS One Canada 3916 2002-2016 PR + RT (partial) Procedure 0.045 Bayesian BrBayes GTR+G+I 0.70:0.90:0.95%
Wu et. al.? 2019 BMC Infect Dis  China 362 2017-2018 PR + RT (partial) 0.015 ML PhyML GTR SH-aLRT 20.90
Zuckerman et. al.?* 2019 AIDS Israel 502 2005-2016 PR + RT (partial) Bayesian BEAST GTR+G+l PostProb 20.90
Arimide et. al.? 2018 PLoS One Ethiopia 301 2011-2013 PR + RT (partial) ML PhyML GTR+G+l SH-aLRT 20.90
Chang et. al.? 2018 JInt AIDS Soc  Thailand 288 2009-2015 env 0.030 ML RAXML GTR+G+| Bootstrap 20.70
Chen et. al.2? 2018 Virulence China 117 2010-2013 PO andother  Cluster 0040 ML MEGA NA NA
genes Picker
) | h
Chen et. al.?® 2018 PLoS One China 190 2013-2015 gznzzd other 0030  NJ MEGA K2P Bootstrap 20.90
Dalai et. al.?® 2018 Front Microbiol CA, USA 316 1996-2010 PR + RT (partial) HIV-TRACE 0.020 ML RAXML GTR+G+l Bootstrap 20.90
Dennis et. al.3° 2018 Sex Transm Dis NC, USA 68 2013-2014 PR + RT (partial) 0.015 ML RAXML Bootstrap >0.98
Dennis et. al.3* 2018 ARHR TN, USA 2915 2001-2015 PR + RT (partial) 0.015 ML FastTree




Sample o i Distance Distance Bootstrap / SH-aLRT
Author Year Journal Location size, pling HIV-1 gene threshold Phylogeny Method Model /Posterior Probability
Lo years method A
individuals substitutions/site threshold
Gonzalez-Domenech et. . . ML + Bootstrap 0.55-0.76 +
a3 2018 PL0S One Spain 57 2011-2016 PR + RT (partial) Bayesian PhyML + MrBayes PostProb 0.89-0.95
Hassan et. al.®3 2018 PL0S One Kenya 97 2005-2017 PR + RT (partial) 0.060 ML PhyML SH-aLRT 20.90
Kosakovsky Pond et. al.3* 2018 Mol Biol Evol USA NA NA PR + RT (partial) HIV-TRACE 0.015
Kostaki et. al.3® 2018 Curr HIV Res Greece 104 NA NFLG ML RAXML + FastTree Bootstrap =0.70-0.90
Kostaki et. al.® 2018 ARHR i;‘is:'a’ Central 142 2001-2013 PR + RT (partial) ML RAXML GTR+CAT
. . RAXML + FastTree + Bootstrap 20.70-0.90 +
37 -
Kostaki et. al. 2018 JID Greece 119 2013-2015 PR + RT (partial) ML MrBayes PostProb 20.80
Kroon et. al.3® 2018 AIDS Thailand 439 2009-2017 PR + RT (partial) 0.015 ML MEGA K2P Bootstrap 20.80
Levintow et. al.3® 2018 I?\f:; g(i’sr“m NC, USA 15,246 1997-2014 PR + RT (partial) 0035 ML FastTree GTR SH-aLRT 20.90
Lopez et. al.*° 2018 ARHR Puerto Rico 846 2013-2017 PR + RT (partial) ML MEGA Bootstrap 20.70
Lu et. al.4 2018 ARHR China 254 2013 gzlnzzd other ML MEGA Bootstrap 20.75
Mbisa et. al.*? 2018 CID UK 835 2011-2015 PR + RT (partial) 0600155; ML FastTree GTR SH-aLRT =0.90
. 2013 - )
Morgan et. al.*® 2018 AJPH Chicago, USA 618 2016 PR + RT (partial) 0.015 NJ MEGA TN93
Oster et. al.* 2018 JAIDS USA 156,553 2013-2015 PR + RT (partial) HIV-TRACE 00000155
. ML + SH-aLRT 20.90 +
P le et. al.*® 201 AID N A 15,246 1997-2014 PR + RT rtial . . FastT TR
asquale et. al 018 JAIDS C, Us 5,246 1997-20 (partial) 0.035 Bayesian astTree G PostProb 0.95
Patino-Galindo et. al.* 2018 Infect Genet Evol Spain 23 1989-2014 NFLG Ba’\;IIIt;sTan PhyML GTR
Pineda-Pena et. al.*’ 2018 SciRep Cyprus 336 1986-2012 PR + RT (partial) 0.045 ML RAXML GTR+G4 Bootstrap 20.70
Ragonnet-Cronin et. al.#® 2018 Lancet HIV UK 63,065 2001-2013 PR + RT (partial) 0.045 ML RAXML Bootstrap >0.90
Ragonnet-Cronin et. al.*® 2018 JID Scotland, UK 2,572 220(?156_ PR + RT (partial) 0.010
Sivay et. al.®® 2018 PLo0S One South Africa 200 22%1115_ PR + RT (partial) HIV-TRACE 0.025 ML RAXML + FastTree GTR+CAT Bootstrap 20.90
Soto-Nava et. al 5. 2018 J Virol Mexico 1,612 2000-2014 pZ'nZ’S‘d other 0.015 ML FastTree GTR Bootstrap 20.90
Stecher et. al.5? 2018 SciRep Germany 2,774 1999-2016 PR + RT (partial) HIV-TRACE 0.015
Verhofstede et. al.>? 2018 Infect Genet Evol Belgium 1,665 2013-2015 PR + RT (partial) 0.015 ML PhyML GTR+G+l SH-aLRT 20.97
Volz et. al.>* 2018 JID UK 6,912 1991-2014 PR + RT (partial) 00000155 ML RAXML GTR+G
Wang et. al.>® 2018 PL0S One China 542 2014-2015 PR + RT (patrtial) 0.015 ML FastTree GTR+G Bootstrap 20.70
Wertheim et. al.>® 2018 JID NY, USA 65,736 2005-2017 PR + RT (partial) HIV-TRACE 0.015
Yang et. al.5 2018 ('\g‘:l’t'if::ie) China 323 2012-2015 PR + RT (partial) NJ+ML  FastTree + MEGA K2P (nj)  SH-aLRT 20.90
Yebra et. al.5® 2018 PLo0S One UK 420 2012-2014 NFLG 0.060 ML RAXML Bootstrap 20.90
Ahn et. al.5® 2017 ARHR South Korea 143 2013-2014 env HIV-TRACE 0.020
Brand et. al.®° 2017 AIDS France 549 2012-2014 env MEGA K2P 0.015
Brenner et. al.5! 2017 AIDS Canada 3,901 2002-2015 PR + RT (partial) 0.015 NJ MEGA Bootstrap >0.95
Brenner et. al.62 2017 Y Antimicrob Canada 4,039 2002-2015 P! and other 0.015 NJ MEGA Bootstrap 20.95
Chemother genes
Chaillon et. al.53 2017 Infect Genet Evol South America 6,092 2011-2016 PR + RT (partial) HIV-TRACE 0.015
Chaillon et. al.® 2017 Retrovirology France 1,356 1999-2014 PR + RT (partial) 0.015




Sample Samolin Distance Distance Bootstrap / SH-aLRT
Author Year Journal Location size, pling HIV-1 gene threshold Phylogeny Method Model /Posterior Probability
Lo years method A
individuals substitutions/site threshold
Dennis et. al.%® 2017 Virus Evol NC, USA 325 1997-2014 PR + RT (partial) 0.035 ML FastTree SH-aLRT 20.90
. J Antimicrob . ML + Bootstrap 20.90 +
. al.ee - + . . + +G+
Fabeni et. al 2017 Chemother Italy 4,323 2000-2014 PR + RT (partial) 0.015 Bayesian RAXML + MrBayes GTR+G+l PostProb 21.0
Fearnhill et. al.5” 2017 CID Ukraine 876 2013-2015 PR + RT (partial) 0.025 ML FastTree GTR SH-aLRT 20.80
Hakre et. al.58 2017 PLoS One USA 518 2001-2012 PR + RT (partial) 0.015 ML MEGA K2P Bootstrap 20.95
69 . i pol and other NJ + Bootstrap 20.90 +
Jagdagsuren et. al. 2017 PLoS One Mongolia 143 2010-2016 genes Bayesian MEGA + BEAST K2P PostProb 20.90
Morgan et. al.” 2017 JAIDS Chicago, USA 86 2013-2016 PR + RT (partial) 0.015 NJ
Mozhgani et. al.”* 2017 Intervirology Iran 50 NA gag and env ML MEGA K2P Bootstrap 20.80
1993 - RAXML 0.020;
i 72 i i ’
Neogi et. al. 2017 SciRep Sweden 5,246 2016 NFLG GTR+G 0.080
- 20.90 +
Paraschiv et. al.”® 2017 PLoS One Romania 117 2011-2014 PR + RT (partial) ML ¥ FastTree + BEAST GTR+G+| SH-aLRT 20.90
Bayesian PostProb 21.0
Parczewski et. al.” 2017 PLoS One Poland 966 1989-2014 PR + RT (partial) 0.030 ML PhyML GTR+G SH-aLRT 20.90
Patino-Galindo et. al.” 2017 SciRep Spain 1,804 2004-2014 PR + RT (partial) ML FastTree + PhyML SH-aLRT 20.98
>
Perez-Losadaet. al™® 2017 PLoS One DC, USA 1,882 2011-2015 PO AN ONTyy pace 0010 ML RAXML + MrBayes Bootstrap 20.70 +
genes PostProb 20.95
Uganda,
Ratmann et. al.”’ 2017 ARHR Botswana, South 3,985 2009-2014 NFLG ML RAXML + FastTree +
) PhyML + 1Q-Tree
Africa
HKY+G4;
Rose et. al.”® 2017 ARHR Uganda 1,054 2008-2009 env HIV-TRACE 0.053 ML PhyML GTR+G4
Sallam et. al.” 2017 Infect Genet Evol Iceland 230 1985-2012 PR + RT (partial) ML GARLI SH-aLRT 20.90
Sallam et. al.® 2017  Heliyon Middle East 2,036 1988-2016 PR + RT (partial) ML PhyML + GARLI ~ GTR+G+ SH-aLRT 20.90
North America
Temereanca et. al.8! 2007 ;O Biotechnol - pomania 37 2010-2013 PR + RT (partial) HIV-TRACE 0015 ML PhyML TNG3
Valverde et. al.®? 2017 JAIDS USA 12,064 2001-2013 PR + RT (partial) HIV-TRACE 0.015
Vanhommerig et. al.®® 2017 AIDS Netherlands 5,038 1998-2014 PR + RT (partial) 0.080 ML FastTree GTR+G SH-aLRT 20.90
Vrancken et. al.?* 2017 Infect Genet Evol Canada 1,146 2007-2013 PR + RT (partial) Bayesian BEAST HKY+G PostProb 20.95
Wang et. al.®® 2017 SciRep China 2,965 NA PR + RT (partial) ML PhyML GTR+G+l SH-aLRT 20.90
Wertheim et. al.8 2017 PLoS Pathog NY, USA 1,342 2006-2012 PR + RT (partial) HIV-TRACE 08002450
Wolf et. al.8” 2017 ARHR Seattle, USA 1,953 2000-2013 PR + RT (partial) 0.015 ML FastTree GTR+G SH-aLRT 20.95
Castley et. al.88 2016 ARHR Australia 1,021 2000-2014 PR + RT (partial) 0.015 ML MEGA Bootstrap >0.98
Chin et. al.® 2016 J Med Virol South Korea 131 2013-2014 PR + RT (partial) 0.015
Sweden,
Esbjornsson et. al.®° 2016 Virus Evol Denmark, and 3,202 2000-2012 PR + RT (partial) ML PhyML + GARLI SH-aLRT 20.90
Finland
Hoenigl et. al.®* 2016 PLo0S One Australia 259 2008-2014 PR + RT (partial) 0.015 ML RAXML Bootstrap 20.80
Junqueira et. al.% 2016 PLoS One South America 4,810 1989-2013 PR + RT (partial) 08335 ML RAXML GTR+G+l SH-aLRT 20.90
Konou et. al.?®® 2016 Infect Genet Evol Togo 75 2011-2013 PR + RT (partial) ML PhyML Bootstrap 20.98
Magiorkinis et. al.% 2016  Infect Genet Evol i“mrgﬁceé’l'\'onh 6,688 1996-2007 PR + RT (partial) ML RAXML GTR+G
Marzel et. al.% 2016 CID Switzerland 10,970 1984-2014 PR + RT (partial) 08325 ML FastTree GTR Bootstrap 20.50-1.0
% ) 1996— .
Mehta et. al. 2016 CID San Diego, USA 652 PR + RT (partial) 0.015

2012




Sample Samolin Distance Distance Bootstrap / SH-aLRT
Author Year Journal Location size, pling HIV-1 gene threshold Phylogeny Method Model /Posterior Probability
Lo years method A
individuals substitutions/site threshold
Panichsillapakit et. al.®” 2016 JAIDS San Diego, USA 496 1996-2013 PR + RT (partial) ML FastTree GTR+G Bootstrap 20.70
Patino-Galindo et. al.% 2016 Infect Genet Evol Spain 2,497 2001-2008 PR + RT (partial) ML FastTree SH-aLRT 20.90-0.999
Pines et. al.®® 2016 AIDS San Diego, USA 986 1996-2015 PR + RT (partial) HIV-TRACE 0.015
Poon et. al. 100 2016 Lancet HIV British Columbia, g 600 1999-2015 PR + RT (partial) "™ 1°U® 0.020
Canada method
Pouran Yousef et. al.1o 2016 JAIDS Germany 1,159 1997-2012 PR + RT (partial) 0.013 ML RAXML GTR+CAT Bootstrap 20.95
Ragonnet-Cronin et. al.*? 2016 JID UK 15,000 2007-2009 PR + RT (partial) 0.045 ML RAXML Bootstrap 20.90
. . UK and . 0.015; Bootstrap =0.70-0.80-
- 103 _ )
Ragonnet-Cronin et. al. 2016 SciRep Switzerland 9,956 1995-2014 PR + RT (partial) 0,045 ML FastTree 0.90-0.95
Shao et. al.1% 2016 J Med Virol China 81 2013-2014 gag ML PhyML
- J Antimicrob . 2007 - ’ .
105
Viciana et. al. 2016 Chemother Spain 30 2014 PR + RT (partial) NJ Phylip K2P
Wertheim et. al.10 2016 ARHR USA 127,754 2001-2012 PR + RT (partial) HIV-TRACE 0.015 Bayesian BEAST PostProb 20.95
Yebra et. al.17 2016 SciRep NA 4,662 1989-2011 gzlnzzd other ML RAXML GTR+G
Zeh et. al.1%8 2016 PL0oS One Kenya 258 2003-2005 PR + RT (partial) 0.015 NJ+ML MEGA Bootstrap 20.85
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Supplementary Table S2.

Difference of proportions of clustered sequences between method pairs using strict
and relaxed sets of thresholds (support for Figure 3).

Strict thresholds

Relaxed thresholds

Methods - - - - - -
. Proportion Proportion . Low High Proportion Proportion . Low High
comparison Difference Difference
1 95% CI 95% CI 1 95% CI 95% CI

PhyML vs
HIV_TRACE 0.26 0.36 -0.09 -0.12 -0.06 0.54 0.36 0.18 0.15 0.22
FastTree_aLRT vs
HIV_TRACE 0.27 0.36 -0.09 -0.12 -0.06 0.45 0.36 0.1 0.07 0.13
RAXML vs
HIV TRACE 0.27 0.36 -0.09 -0.12 -0.06 0.45 0.36 0.09 0.06 0.12
IQ-Tree_ufast vs
HIV_TRACE 0.3 0.36 -0.05 -0.08 -0.02 0.48 0.36 0.13 0.1 0.16
FastTree_boot vs
HIV_TRACE 0.24 0.36 -0.12 -0.15 -0.09 0.41 0.36 0.05 0.02 0.08
1Q-Tree_boot vs
HIV_TRACE 0.23 0.36 -0.12 -0.15 -0.09 0.4 0.36 0.05 0.02 0.08
MEGA vs
HIV_TRACE 0.22 0.36 -0.14 -0.17 -0.11 0.38 0.36 0.02 -0.01 0.05
PhyML vs 1Q-
Tree_boot 0.26 0.23 0.03 0 0.06 0.54 0.4 0.14 0.11 0.17
FastTree_boot vs
PhyML 0.24 0.26 -0.02 -0.05 0 0.41 0.54 -0.13 -0.16 -0.1
PhyML vs MEGA 0.26 0.22 0.05 0.02 0.07 0.54 0.38 0.16 0.13 0.19
PhyML vs 1Q-
Tree_ufast 0.26 0.3 -0.04 -0.07 -0.01 0.54 0.48 0.06 0.02 0.09
RAXMLvs PhyML  0.27  0.26 0O 003 003 045 054 009 -012  -0.06
FastTree_aLRT vs
PhyML 0.27 0.26 0 -0.03 0.03 0.45 0.54 -0.09 -0.12 -0.05
FastTree_aLRT vs
MEGA 0.27 0.22 0.05 0.02 0.07 0.45 0.38 0.08 0.04 0.11
RAXML vs MEGA 0.27 0.22 0.05 0.02 0.07 0.45 0.38 0.07 0.04 0.1
RAXML vs 1Q-
Tree_boot 0.27 0.23 0.03 0 0.06 0.45 0.4 0.05 0.02 0.08
FastTree_aLRT vs
IQ-Tree_boot 0.27 0.23 0.03 0 0.06 0.45 0.4 0.05 0.02 0.08
MEGA vs 1Q-
Tree_ufast 0.22 0.3 -0.09 -0.11 -0.06 0.38 048  -0.11 -0.14  -0.08
FastTree_boot vs
IQ-Tree_ufast 0.24 0.3 -0.06 -0.09 -0.04 0.41 0.48 -0.07 -0.11 -0.04
RAXML vs
FastTree.boot 0.27 0.24 0.03 0 0.05 0.45 0.41 0.04 0.01 0.07
FastTree_aLRT vs
FastTree. boot 0.27 0.24 0.03 0 0.05 0.45 0.41 0.04 0.01 0.08
FastTree_aLRT vs
IQ-Tree_ufast 0.27 0.3 -0.04 -0.07 -0.01 0.45 0.48 -0.03 -0.06 0
MEGA vs 1Q-
Tree_boot 0.22 0.23 -0.01 -0.04 0.01 0.38 04  -0.02 -0.06 0.01
FastTree_boot vs
MEGA 0.24 0.22 0.02 -0.01 0.05 0.41 0.38 0.03 0 0.06
1Q-Tree_ufast vs
IQ-Tree_boot 0.3 0.23 0.07 0.04 0.1 0.48 0.4 0.08 0.05 0.11
RAXML vs
FastTree alRT 0.27 0.27 0 -0.03 0.03 0.45 0.45 0  -0.04 0.03
RAXML vs 1Q-
Tree_ufast 0.27 0.3 -0.04 -0.07 -0.01 0.45 0.48 -0.04 -0.07 0
FastTree_boot vs

0.24 0.23 0.01 -0.02 0.03 0.41 0.4 0.01 -0.02 0.04

1Q-Tree_boot




Supplementary Table S3. Proportion of sequence pairs clustered by method pairs using strict set of
thresholds (support for Figure 4A). The table shows proportions of sequence pairs identified in method
A (at the top) that also clustered in method B (on the left).
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RAXML 036 100 082 09 096 100 093 1.00 0.88
FastTreealRT 0.38 098 085 092 097 098 1.00 097 0.86

FastTree reg
bootstrap

PhyML aLRT 037 099 083 093 100 099 094 098 0.87

035 098 078 090 093 100 090 096 0.87

MEGA 0.17 042 038 100 043 044 041 045 0.66

IQ-Treeufboot 041 099 100 098 099 099 099 099 0.83

IQ-Tree reg 034 100 075 083 090 094 087 092 085
bootstrap
HIV-TRACE 1.00 097 090 097 097 098 097 097 0.65

Supplementary Table S4. Proportion of sequence pairs clustered by method pairs using relaxed set
of thresholds (support for Figure 4B). The table shows proportions of sequence pairs identified in
method A (at the top) that also clustered in method B (on the left).
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RAXML 0.80 1.00 0.91 1.00 0.78 1.00 0.95 1.00 0.84
FastTree aLRT 0.80 099 093 0.99 0.69 1.00 1.00 0.86 0.86

FastTree reg
bootstrap

PhyML aLRT 080 100 094 100 100 100 098 100 0.78

079 100 082 099 061 100 086 078 0.87

MEGA 048 061 050 100 038 061 053 048 0.73

IQ-Treeufboot 080 1.00 100 099 069 100 097 0.86 0.8

1Q-Tree reg
bootstrap

HIV-TRACE 1.00 073 061 072 045 073 064 057 0.69

078 100 081 097 060 099 085 0.77 0.86




Supplementary Table S5. Proportion of identical clusters in method pairs using strict set of
thresholds (support for Figure 5A). The table shows proportions of clusters identified in method A (at
the top) that are identical in method B (on the left).
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RAXML 075 097 083 091 094 097 093 100 0.88
FastTreealRT 0.74 093 081 085 094 094 100 091 0.87

FastTree reg
bootstrap

PhyML aLRT 074 093 082 084 100 094 093 091 0.87

067 091 072 079 085 100 0.84 0.8 0.85

MEGA 070 084 074 100 081 085 081 085 0.82

IQ-Treeufboot 0.77 092 100 088 094 092 093 093 0.83

IQ-Tree reg 067 100 072 079 084 091 083 085 085
bootstrap
HIV-TRACE 100 079 071 078 078 079 078 077 0.75

Supplementary Table S6. Proportion of identical clusters in method pairs using relaxed set of
thresholds (support for Figure 5B). The table shows proportions of clusters identified in method A (at
the top) that are identical in method B (on the left).
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RAXML 066 091 074 084 072 092 084 100 0.79
FastTreealRT 058 078 072 072 065 081 100 081 073
FastTreereg.  hee 005 067 082 061 1.00 077 084 078

bootstrap
PhyML aLRT 052 072 063 065 100 071 071 0.76 0.64

MEGA 070 090 067 100 062 091 0.76 085 0.75

IQ-Tree ufast 059 076 100 069 062 077 079 078 0.68

1Q-Tree reg
boot

HIV-TRACE 1.00 060 044 054 038 058 047 051 0.57

069 100 065 080 061 094 073 082 0.78




Supplementary Table S7. Proportion of non-clustered sequences in method pairs using strict set of
thresholds (support for Figure 6A). The table shows proportions of non-clustered sequences in method
A (at the top) that also did not cluster in method B (on the left).
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RAXML 098 09 099 093 098 09 098 1.00 0.97
FastTreealRT 098 095 099 092 098 096 1.00 098 0.96

FastTree reg
bootstrap

PhyML aLRT 098 09 099 092 100 09 098 0.98 0.96

099 098 100 094 099 100 099 100 0.96

MEGA 099 09 100 100 098 096 098 099 094

IQ-Treeufboot 097 090 100 089 094 091 094 094 095

IQ-Tree reg 098 1.00 1.00 094 099 098 099 1.00 0.96
bootstrap
HIV-TRACE 100 083 090 081 086 084 086 086 0.92

Supplementary Table S8. Proportion of not clustered sequences in method pairs using relaxed set of
thresholds (support for Figure 6B). The table shows proportions of non-clustered sequences in method
A (at the top) that also did not cluster in method B (on the left).
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RAXML 083 092 098 088 099 093 096 100 0094
FastTreealRT 0.83 090 097 085 098 091 100 095 0.93
FastTreereg g8 0os8 099 092 1.00 1.00 099 1.00 0.94

bootstrap
PhyML aLRT 070 077 084 074 100 078 082 083 0.88

MEGA 087 09 098 100 100 097 097 100 091

IQ-Treeufboot 0.79 085 100 081 094 08 092 091 092

1Q-Tree reg
bootstrap

HIV-TRACE 1.00 095 099 090 099 096 097 097 0.89

089 100 099 092 100 100 098 100 0.94




Supplementary Figure Legends

Supplementary Figure S1. Summary characteristics of 108 reviewed papers using common
analytical approaches for HIV-1 clustering. Bar graphs represent number or proportion (Y axis)
of reviewed papers according to publication year (panel A), HIV-1 genes targeted for cluster
analysis (B), sequencing methods (C), HIV-1 subtypes (D), Exclusion or retention of amino acid
positions associated with HIV-1 drug resistance (E), and use of the ML model by model-based
studies (F).

Supplementary Figure S2. Distribution of topological support and distance thresholds for
identifying molecular HIV-1 clusters in the 108 reviewed papers. Bar graph represent the
number of reviewed papers (Y axis) according to the distribution of topological support (panel A)

and pairwise distance thresholds (panel B).

Supplementary Figure S3. Comparison of number of HIV clusters within commonly-used

analytical approaches. See Figure 1 Legend for details.

Supplementary Figure S4. Comparison of numbers of identified HIV clusters between

commonly-used analytical approaches. See Figure 2 Legend for details.



Figure S1

A. Publication year

40

30

20

10

34
29

24
21

2016 2017 2018 2019 (6 mo)

1.00

0.75

0.50

0.25

0.00

D. HIV-1 subtypes

81%

19%

subtype B non-B subtypes

1.00

0.75

0.50

0.25

0.00

B. HIV-1 genes
88%
12%
Partial Other HIV-1 genes

HIV-1 pol

gag, env, NFLG

E. Removing DRM sites

1.00

0.75

0.50

0.25

0.00

76%

No

15%

Yes

7%

Both

C. Sequencing method
1.00

89%
0.75
0.50
0.25
11%
0.00
Sanger NGS

F. Using ML model
1.00

89%
0.75
0.50
0.25
11%
0.00
Yes No



Figure S2

A. Distribution of bootstrap/aLRT support B. Distribution of pairwise distance thresholds
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Figure S3
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Figure S4
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