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THE DOLUTEGRAVIR-RESISTANCE MUTATION R263K CANNOT CO-EXIST IN COMBINATION 
WITH MANY CLASSICAL INTEGRASE INHIBITOR RESISTANCE SUBSTITUTIONS 
 
Anstett, Kaitlin; Mesplède, Thibault; Oliveira, Maureen; Cutillas, Vincent; Wainberg, Mark A 
 
Montréal, Quebec, Canada 
 
BACKGROUND: When treated with the new integrase inhibitor (INI) dolutegravir (DTG), 
patients previously treated with older INIs have lower response rates than other patient 
populations but are unable to develop the DTG resistance mutation R263K. We investigated 
whether the presence of classic INI resistance mutations preclude the emergence of R263K. 
 
METHODS: We grew HIV-1 with different classic INI resistance mutations in cord blood 
mononuclear cells over protracted periods, with the concentration of DTG being incrementally 
increased. We then assessed the activity of purified recombinant integrase (INB) biochemically 
and the infectivity of NL4.3 virus in tissue culture, both harbouring the classic mutations in 
combination with R263K. 
 
RESULTS: Each combination reduced the strand transfer activity of INB relative to INBwt or 
INBR263K and only INBQ148R/R263K had increased resistance to DTG biochemically. The 
NL4.3IN(Y143R/R263K) and ¬NL4.3IN(Q148R/R263K) viruses grew very poorly in tissue culture, 
however the addition of N155H to R263K partially restored the infectious defect of the R263K 
mutant, while increasing DTG resistance compared to either single mutant. The 
NL4.3IN(E92Q/R263K) virus had increased DTG resistance relative to E92Q-containing virus 
alone, but the combination negatively impacted infectivity. Both the E92Q- and N155H-
containing viruses were also able to select for R263K under DTG pressure. 
 
CONCLUSIONS: On most accounts, the combination of classic INI resistance mutations with 
R263K did not lead to increased fitness or drug resistance. The combination of N155H and 
R263K, however, does represent a possible mechanism through which resistance may develop. 
This combination was recently identified in an INI-experienced patient failing an older INI, and 
the N155H pathway is increasingly being associated with DTG failure in the clinic. These results 
suggest that two prominent DTG resistance pathways are complementary in vitro. This will 
have significant implications for the treatment of HIV-positive individuals as DTG becomes 
more common in clinical settings. 
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Moisi, Daniela1; Sandstrom, Paul A2; Brenner, Bluma1; Wainberg, Mark A1 
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We previously showed that SIVmac239 is susceptible to raltegravir (RAL), elvitegravir (EVG) 
and dolutegravir (DTG) with IC50s in the nanomolar range, and integrase (IN) mutant SIV 
displayed similar resistance profiles to HIV. A long-acting form of a new IN strand transfer 
inhibitor (INSTI) termed S/GSK-1265744, a DTG analogue, was shown to protect macaques 
against repeated vaginal and rectal exposures of SHIV. These studies show that nonhuman 
primates can be utilized to investigate the potential role of INSTIs in HIV therapy, pathogenesis 
and transmission. Our objectives were to observe whether HIV and SIV share similar resistance 
pathways under INSTI pressure in selections and cell-free assays and to test the effects of HIV-
1 IN resistance mutations on SIV IN activity. 
 
Tissue culture selections were performed in rhesus macaque peripheral blood mononuclear 
cells infected with SIVmac239 in the presence of INSTIs. The SIVmac239 IN gene was cloned 
into a pET15b vector. Purified recombinant SIVmac239 WT, E92Q, T97A, G118R, Y143R, 
Q148R, N155H, R263K, E92Q/T97A, E92Q/Y143R, R263K/H51Y and G140S/Q148R IN enzymes 
were generated and integrase activities and INSTI inhibitory constants were assessed using 
cell-free assays. 
 
Genotypic analysis of the IN coding region of SIVmac239 in tissue culture selections under EVG 
pressure yielded the E92Q mutation after 29 weeks, and a mixture including the 263R/K 
mutation after 21 weeks of DTG pressure. The G118R and G140S/Q148R substitutions 
diminished target DNA affinity (~5.5 and 2-fold) and enzyme efficiency by 80% and 60%, 
respectively. G140S/Q148R negatively impacted strand transfer activity (70% of WT levels). 
RAL and EVG showed reduced activity against the Q148R, E92Q/Y143R and G140S/Q148R 
variant enzymes. The Q148R and G140S/Q148R enzymes showed moderate resistance to DTG. 
 
This study supports the use of nonhuman primates to study HIV pathogenesis, therapy and 
transmission. SIVmac239 viruses treated with DTG led to the emergence of a R263R/K mixture, 
and the detection of the E92Q mutation in SIVmac239 viruses treated with EVG. This study 
further confirms that the same mutations associated with drug resistance in HIV display similar 
profiles in SIV. 
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Dolutegravir is the only antiretroviral drug that has not led to the emergence of HIV drug 
resistance mutations in clinical trials with treatmentnaive participants. This is true not only for 
resistance mutations against dolutegravir itself but also for mutations against other drugs co-
administered with it. Previous results suggested that this might be due to a decrease in viral 
replicative capacity associated with a R263K substitution in integrase that causes low-level 
resistance against dolutegravir and a diminished ability to generate resistance against reverse 
transcriptase inhibitors. Given the recent approval of a once-daily single pill regimen 
combining dolutegravir with lamivudine and abacavir, we investigated the effect of combining 
the dolutegravir-specific R263K integrase resistance substitution with either M184I or M184V, 
two reverse transcriptase substitutions that are associated with resistance against lamivudine 
and emtracitibine and that are frequently detected in individuals failing therapeutic regimens 
containing either of the latter agents. Our results show that the presence of R263K/M184I/V in 
a single virus resulted in further decreases in viral replicative capacity compared to the 
presence of single substitutions alone. This study supports the use of dolutegravir together 
with lamivudine or emtracitibine in HIV therapy. 


