Supplementary methods

Single Genome Amplification

A 963bp region covering a CRF02_AG to subtype B breakpoint in pol (encompassing the Protease and partial Reverse Transcriptase coding region) was sequenced at a dilution so that only 30% or less PCR amplifications were positive. In those wells, only one copy genome was amplified. Replicates were performed to obtain at least 10 SGA sequences per patient strain (patient A: N=10, patient B: N=16, patient C: N=12, patient D: N=15). 

LANL Highlighter analysis on SGA sequences

All the SGA sequences from the four patients, as well as the same 963bp fragment from each near-full-length genome, was used for analysis using LANL Highlighter tool (http://www.hiv.lanl.gov/) to compare the recombination patterns and the quasi-species circulating in each patient. The sequence from patient D near-full-length genome was set as a master so differences in the other sequences compared to it could be highlighted.

Genetic distance estimation 

They were estimated between the 963bp SGA sequences described above, as well as between the four near-full-length genomes common fragment, encompassing nucleotides 760 to 9044 according to HXB2 numbering. Intra-patient and mean inter-patient genetic distances were estimated using various models, including JC69, K80 and TN93 with and without Gamma distributed evolutionary rates among sites, but there was no difference in the distance estimates when using a model or the other.

Maximum Likelihood tree inference 

The Maximum Likelihood trees were built using MEGA57[]
 as follows: distances were calculated using the General Time Reversible (GTR) model and a discrete three categories Gamma distribution was used to model evolutionary rate differences among sites, allowing a proportion of invariant sites (GTR+3+I). Branch supports were assessed by performing 1000 boostrap replicates.

A Maximum Likelihood tree was built using the 963bp alignment of the SGA sequences, for analysis of the phylogenetic relationships between intra- and inter-patient sequences. 

Four more were built from alignments of the four CRF56_cpx strains, a B/02/G URF from Cyprus (CY200, Acc Numb: JF683752.1) and a set of subtypes B, G and CRF02 reference sequences whom time of sampling were available (see below) in pol 2662 – 3290, pol 4440 4776, acc 5760 – 6310 and env 7054 – 8201 (according to HXB2 numbering). 

- subtype B : DQ383746, AF042103, AY037270, EF637056, AY314063, AY779557, JF320418, HQ215556, AY586543, FJ388934, EF514712, GU362886, GU362885, DQ207942, DQ837381, JF320024, AY819715, AY945710, EU839610, JN024276, JN024422, AY332236, AY331285, AY331294, FJ496170, JN024256, JF320568, JF320470, JF689897, JN397364, AY795905 ; 

- subtype G : AF084936, AY772535, AY371121, FJ389367, FJ389363, FJ389364, FJ389365, FJ389366, JN106043, AY586547, AY586548, AY586549, AF450098, AF423760, GU362882, DQ165576, DQ168575, DQ168579, DQ168573 ; 

- CRF02 : AF377954, AY371122, AY371123, AY371131, GU201499, AY371137, GU201495, AY371132, AY371134, AY371138, AY371125, AY371127, AY371139, AY371140, AY371146, AY371128, AY371129, GU201512, AY371130, GU201513, AY371141, JQ316137, JQ316136, JQ316138, DQ168577, DQ168578, AF107770, AJ251056, AJ251057, AY444809, AY444811, JF320297, AY829204, AY829207 ; 

In pol 2262 – 3290, CRF02/B partial sequences from Greece were also included in the alignment, Acc Numb: GQ399732, GQ399483, GQ398899, GQ399326, GQ400267, GQ400513, GQ400239, GQ399496, GQ399688, GQ400217, GQ400040, GQ400367.

Bayesian evolutionary analysis

The same alignments used for the three last Maximum Likelihood trees (pol 4440 – 4776, acc 5760 – 6310 and env 7054 – 8210) were used to investigate the time to the Most Recent Common Ancestoror (tMRCA) of the four CRF56_cpx strains. The Bayesian Markov Chain Monte Carlo (MCMC) implemented in BEAST v1.78[]
 was used for a 10E+8 states long chain with a 10E+7 burn-in and a sampling every 10E+4 state. We selected a GTR+4+I substitution model, a lognormal relaxed clock, and compared the results from a constant population size versus a Bayesian Skyline coalescent models. 
Near-full-length sequences Accession Numbers

Patient A: JN882655

Patient B: KC852172

Patient C: KC852174

Patient D: KC852173 

Supplementary Table 1: characteristics of the four patients 
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Supplementary Figure 1: Analysis of intra- and inter-patient sequence diversity on the basis of the Protease and partial RT 963bp sequences. a) Maximum Likelihood tree showing the relationships between sequences (round: from the SGA analysis; square: from the near-full-length genome or nfl) from patients A (10 SGA + 1 nfl), B (16 SGA + 1 nfl), C (12 SGA + 1 nfl) and D (15 SGA + 1 nfl). Root: B.FR.83.HXB2_LAI_IIIB_BRU.K03455. b) LANL Highlighter Analysis. The 963bp sequence from patient D near-full-length genome (D.nfl) has been set as master, and the differences in all the other sequences compared to this one are plotted along the sequence length with a colour code identifying the nature of the substitution. SGAnn: sequence from the SGA analysis; nfl: sequence from the near-full-length genome. Boxes represent examples of patient-specific substitutions. Reference sequences: B.FR.83.HXB2_LAI_IIIB_BRU (subtype B) and 02_AG.NG.x.IBNG_ACC (CRF02_AG).
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Supplementary Figure 2: Time to the Most Recent Common Ancestor estimations. a) CRF56_cpx tMRCA as estimated in different regions (pol: 4440 – 4776, deriving from subtype B, acc: 5760 – 6310, deriving from subtype G, env 7054 – 8210, deriving from CRF02) using different coalescent models (constant population size or Bayesian skyline). Green square: mean value, bar: 95% Highest Posterior Density. b) Time to the Most Recent Common Ancestor shared by CRF56_cpx and CY200.
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A

St Louis 

(Paris)

MSM 1985

France 

(Caucasian)

South East 

France*

march 

2010

inclusion in the Primo cohort** feb 2010 23/03/10

no regular partner 

known

not determined

B

Bichat 

(Paris)

MSM 1988

France 

(Caucasian)

Paris, 

France

 nov 2009

- 

nov 2009

: Agp24 assay positive, Elisa 

negative, WB negative                          - 

dec 2009

: Agp24 assay, positive Elisa 

positive, WB only one band to p24         - 

jan 2010

: WB complete profile but with 

low reactivities

nov 2009 08/02/10

high risk with many 

sexual partners

no

C

La Pitié-

Salpetriere 

(Paris)

MSM 1985

West French 

Indies

Paris, 

France

 june 2010 inclusion in the Primo cohort** june 2010 20/07/10

 infected by an 

occasional partner

no

D

Bichat 

(Paris)

MSM 1979

France 

(Caucasian)

Paris, 

France

 march 

2011

not applicable

2010 / 

2011***

11/10/11

high risk with many 

sexual partners

no

* but diagnosed and followed up in Paris 

** Enrolment criteria in the French Primo cohort (see Chaix et al., [14]) were: 

- a negative or undeterminate ELISA associated with the presence of p24 antigenemia or of HIV RNA in the plasma; 

- or a western blot profile compatible with ongoing seroconversion (incomplete western blot with absence of antibodies to pol proteins)

- or an initially negative test for HIV antibody followed within 6 months by a positive serology

*** last negative serological test for HIV in year 2010

