SUPPLEMENTAL METHODS


SETTINGS AND STUDY POPULATIONS

For adults in both Zambia and Rwanda, ART treatment guidelines were as recommended by WHO and in 2013. ART was initiated for HIV infected individuals with: CD4 count <500 cells/mL, and co-infected with Tuberculosis, pregnant women or in a serodiscordant union regardless of CD4 count (ref: WHO Consolidated Guidelines on the use of Antiretroviral Drugs For Treating and Preventing HIV Infection. June 2013).

VIRAL LOAD TESTING

The limit of detection (LOD) was 160 copies/mL. Samples with ≤160 copies/mL were reported as “undetectable.” For the untreated HT cohort, the LOD varied from 400 to 160 over the 10 years of study, any samples classified as undetectable were adjusted to 160 copies for calculation purposes.

LC-MS/MS FOR DETECTION OF ANTIRETROVIRAL AGENTS

As previously described (39), after methanol extraction from 100 µL plasma, ARV were separated on a Kinetex EVO C18 column (100 X 2.1 mm, 5 µm) (Phenomenex, Torrance, CA) using a gradient of water and acetonitrile. Analytes were detected on a Dionex Ultimate 3000 HPLC system (Thermo Scientific, Waltham, MA) coupled with a TSQ Quantiva triple quadrupole mass spectrometer (Thermo Scientific, Waltham, MA). Data were collected and processed by Thermo Xcalibur 3.0 software. Calibration curves were generated from standards by serial dilutions in blank plasma samples using the same extraction method described above. The calibration curves had r2 value greater than 0.99.

VIRAL RNA EXTRACTION, PCR AMPLIFICATION, AND POPULATION SEQUENCING OF HIV-1 pol

Viral RNA was extracted from plasma samples from both the donor and recipient using the QIAamp Viral RNA Mini Kit (Qiagen, Hilden, Germany). Viral RNA was then reverse-transcribed into cDNA using the SuperScript IV Reverse Transcriptase (ThermoFisher Scientific; Waltham, MA), followed by PCR amplification of the 5’-end of HIV-1 genome (~4.5kb) with the Q5® High-Fidelty enzyme (New England BioLabs Inc., Ipswich, MA). For difficult samples (low VL), genomic DNA (per QIAamp DNA Mini kit; Qiagen) was used as an alternative for in-house generated cDNA. Primers used for nested PCR were subtype-specific (subtype A, Rwanda; subtype C, Zambia) and are listed in Supplemental Table 2. 

Zambian samples:

5’-end HIV-1 genomes were amplified and positive PCR amplicons were pooled together and run on a 1% Tris-acetate EDTA/agarose gel. DNA bands were visualized and excised from the gel. Gel bands were purified using the Wizard SV Gel and PCR Clean Up System (Promega; Madison, WI) per manufacturer’s instructions. Purified DNA was then submitted for Sanger sequencing on ABI 3730xl DNA Analyzer (GenScript; Piscataway, NJ). Primers used for sequencing are shown in Supplemental Table III.

Rwandan samples:

5’-end HIV-1 genomes were amplified and positive PCR amplicons were identified. First round PCR products were re-amplified using barcoded nested primers for the second round of PCR. All donors were re-amplified with the same forward primer (2.U5Cd_BC1) and recipients were re-amplified with a separate forward primer (2.U5Cd_BC2) to help distinguish between the donor partner and the acutely infected partner. Each couple had a distinct reverse primer (Supplemental Figure 2). Barcoded PCR products were confirmed by gel electrophoresis. Positive amplicons were then purified (as described above for Zambian samples) and added to a library preparation for PacBio next-generation sequencing (NGS). 

SUBTYPE CONFIRMATION

Sequences of gp41 (obtained in the field for the purpose of establishing linkage) or pol were analyzed using the Recombination Identification Program (RIP) tool available through the HIV LANL database. All gp41 sequences were subtype C for Zambia and subtype A1 for Rwanda, but recombination was detected in pol in 2 Rwandan couples (A1/C recombinants). 

SUPPLEMENTARY TABLE 1

	Drug Name
	Abbreviation
	Drug Class
	EC50; EC90 (nM)

	Lamivudine
	3TC
	NRTI
	3.1; 75

	Zidovudine
	AZT
	NRTI
	1.3; 13

	Stavudine
	d4T
	NRTI
	55; 350

	Tenofovir
	TFV
	NRTI
	43; 180

	Abacavir
	ABC
	NRTI
	2400; 13800

	Nevirapine
	NVP
	NNRTI
	57; 350

	Efavirenz
	EFV
	NNRTI
	1.1; 5.2

	Ritonavir
	RTV
	PI
	14; 48

	Lopinavir
	LPV
	PI
	5.5; 13

	Emtricitabine
	FTC
	PI
	2.3; 58


SUPPLEMENTARY TABLE 2

	Primer Name
	Subtype
	Primer Direction
	Primer Sequence

	GOF
	C
	Forward
	5'-ATTTGACTAGCGGAGGCTAGAA-3'



	VifOR
	C
	Reverse
	5'-TTCTACGGAGACTCCATGACCC-3'



	GIF
	C
	Forward
	5'-TTTGACTAGCGGAGGCTAGAAGGA-3'



	VifIR
	C
	Reverse
	5'-TCCTCTAATGGGATGTGTACTTCTGAAC-3'



	1.U5Cc
	A
	Forward
	5'-CCTTGAGTGCTCTAAGTAGTGTGTGCCCGTCTGT-3'



	1.3’3’PlCb
	A
	Reverse
	5'- ACTACTTAGAGCACTCAAGGCAAGCTTTATTG-3’



	2.U5Cd
	A
	Forward
	5'-AGTAGTGTGTGCCCGTCTGTTGTGTGACTC-3’



	2.3’3’PlCb
	A
	Reverse
	5'-TAGAGCACTCAAGGCAAGCTTTATTGAGGCTTA-3'



	2.U5Cd_BC1
	A
	Forward
	5'-CGCTGCACAGACACGAGATATGCTGTACAGTAGTGTGTGCCCGTCTGTTGTGTGACTC-3’



	2.U5Cd_BC2
	A
	Forward
	5'-CGCTGCGCTGACACTCGATATGCTGTACAGTAGTGTGTGCCCGTCTGTTGTGTGACTC-3’



	RwVif2R_BC1
	A
	Reverse
	5’- CGCTGCGCTGACACTCGATATGCTGTGCGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC2
	A
	Reverse
	5’-CGCTGCGCACACACGTGATACGCTGTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3



	RwVif2R_BC3
	A
	Reverse
	5'-CGCTGCGCAGAGACACGATATGCTGTGCGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC4
	A
	Reverse
	5'-CGCTGCGCAGACACACGATGTGCTCTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC5
	A
	Reverse
	5'-CGCTGCGCAGTCACGCGCTATACTGTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC6
	A
	Reverse
	5'-CGCTGCGCAGTCACGCGAGATGATGTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC7
	A
	Reverse
	5'-CGCTGCTCAGACACGTGATATGCAGTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	RwVif2R_BC8
	A
	Reverse
	5'-CGCTGCTCAGACACGTGATATGCAGTACGTCCCCTAGTGGGATGTGTACTTCTGAACTT-3’



	POLS1
	C
	Forward
	5'-CCTCAAATCACTCTTTGGC-3'



	POLS2
	C
	Forward
	5'-AGAACTCAAGACTTTTGGG-3'



	POLS3
	C
	Reverse
	5'-TGCTGGGTGTGGTATTC-3'



	POLS4
	C
	Reverse
	5'-CCATGTACTGGTTCTTTTAG-3'



	POLS5
	C
	Forward
	5'-CAATGGACATATCAAATTTACCA-3'



	POLS6
	C
	Reverse
	5'-CCCTATTAGCTGCCCCATCTACATA-3'




