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‘ 6. N348I plus K65R reduces viral fitness in non-B HIV-1

|NTRODUCT|ON RESULTS 3. N348I mutation reduces replicative capacity (RC) in HEK 293T cells lines for B Statistical analyses from a UK Resistance Database/CHIC on 2194 drug
and non- B HIV-1 subtypes compared to wild type virus. treatment experienced individuals revealed that the N348l mutation was Viral fitness is reduced in N348l mutant virus compared with wild type
rarely associated with the K65R mutation (number of patients with K65R= virus across all subtypes, and N348I mutant virus is made less fit when

The N348| mutation in the connection domain of HIV-1 reverse 1. N348I mutation was detectable in 10/71 patients failing Subtype A Subtype B Subtype C Subtype D 125/2194 (5.7%), number of patients with K65R and N348I=1 /2194 combined with the K65R mutation for subtypes A, C and D, with a

transcriptase contributes to reduced susceptibility to nucleoside first line HAART at 96wks on CBV plus ABC or NVP and was (p=0.001) . minimal effect on subtype B virus.

and non-nucleoside reverse transcriptase inhibitors. with NRTI and NNRTI resistant mutations. HEK 293T 47.27% 56.35% 74.26% 89.00% We performed drug susceptibility and fitness assays on mutant virus Subtype A Subtype B

The prevalence of N348I in subtype B viruses is around 9% in N3481 mutation was detected in similar prevalence in patients failing containing N348l in the presence and absence of K65R mutation to

those failing NNRTI containing regimens. We studied this on CBV/ABC (6/47; 13%) or CBV/NVP (4/24; 17%) first line HAART at  Table 3. Effect of N348I on viral fitness. RC values for mutant virus are expressed as a % of wild type virus. address if there is any bidirectional antagonism between the two

mutation in non subtype B viruses in patients enrolled in the 96 weeks, and was associated with M184V mutation in all mutations when they exist on the same viral genome.

NORA study- a randomised double-blinded trial of CBV/NVP vs or with one or more TAMs (Table 1) . The N348l mutation was not | 4. Impact of N348I plus M184V on (A) AZT drug resistance (B) RC across B and

CBV/ABC conducted in Uganda, in the absence of viral load detectable as a polymorphism in associated baseline samples and non- B HIV-1 subtypes.

monitoring, a setting typical of ART rollout programmes. was not confined to a particular subtype. . . - - -

N N N . Since all participants in our NORA substudy possessed N348l mutation along with the M184V - ———
The impact of N348! mutation alone or in combination with Subtype | Ist line NRTI mutations NNRTI mutations mutation, we performed phenotypic assays on non-B  viruses containing these two mutations - " = S e —
other mutations in RT on drug susceptibility and viral fitness was o b GO P P! S | 9 5. Impact of N348| mutation plus KE5R on drug resistance- K6SR = s J—
A . . . to study their effect on drug resistance and fitness. d J to NNRTI: ¥ d by N348l al S I

studied in a range of non subtype B viruses using a novel single D CBVTNVP  |M18avT215Y K101E G190A reverses drug r 0 s conferred by alone. a— —

cycle retroviral vector system that includes entire gag and pol The presence of N348l alone confers AZT resistance, but having both N348l and M184V on the & S -

sequences. © CE RV M1sE T2 oh 181y same viral genome, reverses this effect. Figure 1A illustrates the resistance pattern for

D CBV+NVP |K70R M184V V1081 Y181C subtype C virus, and occurs across the other subtypes (data not shown), but having a more o . . Subtype C Subtype D
METHODS s CBV T NVP | M41L M184V L210W T215F | Y181C profound effect in subtype C virus (4.40 fold decrease in ICy,) compared with 2.24, 2.69, and Drug susceptibility assays reveal that the fold increase in IC5, we observe
1.88 fold decrease in IC,, for AZT in subtypes A, B and D respectively. ﬁ;rquP. EfF:ﬁ EKTe\gRand leT in NSJ?L,’“E""""; virus is ’e"ersel‘lj ["h""mlf/hi
- . . . . addition of the mutation, and this trend occurs across all the HIV-
Study Population to measure prevalence of N348I: D CBV +ABC | D67N K70R M184V T215Y | NONE The addition of the M184V mutation does not impact on viral fitness that is observed for N348| subtypes.
K219€ alone . This pattern is common for all subtypes (Figure 1B). Z . .

NORA is a 600 patient nested substudy of the DART trial in Uganda, in D CBV + ABC | T69I M184V L210W T215F | NONE However, not surprisingly, resistance to ABC, DDI, 3TC, FTC and TDF is
which drug naive patients were randomized to combivir plus Abacavir Figure 1A : Effect of N348 alone or plus M184V on AZT resistance for subtype C virus. increased in the N3481 K65R double mutant. -

(ABC) or Nevirapine (NVP). Plasma virus was extracted from patients c CBV + ABC _ |M184vV NONE 0
with VL>1000 copies/ml at wk96 and at baseline and the pol gene - WT

N D CBV+ABC |D67N K70R M184V K219Q |NONE
sequenced. le: 47 patients on CBV/ABC and 24 patients on CBV/NVP. - Q - hasE
. NS+ MIRAY

Mutagenesis and Phenotypic drug susceptibility assay: D CBV +ABC  |M184V T215Y NONE % of no drug centrol — —

Site-directed mutagenesis was performed to introduce the N348I A CBV+ABC |D67N K70R M184V T215F | NONE mwr W N3dsl W N348 + K65R B er
Drug  [Subtype A Subtype B Subtype C Subtype D

mutation alone or in combination with K65R or M184V in RT K2198 - J B P P VP Figure 2. Effect of N3481 alone or with K65R on viral fitness RC values for mutant virus
for HIV-1 subtypes A, B, C and D. e Y e of the patients U I A B R N34BI  N34BI+KGSR | N34B|  N34BI+KGSR [N34BI N34BIHKGSR N34BI  N34BIK6SR | were calculated from the amount of Relative Light Units ( RLU) per ng p24 input and were
Subtype specific gag-pol were from substituted drugs/switched to second-line before 96 weeks. sol 20 drug conc m s TR XY 7 toms W E?F:‘VGSISE"IBSTE gifcenllﬂge |°f W‘“d lYPe‘-_fy e

N 80 | 1. » X X X K * The level of p24 was too low to quantify for mutation alone in subtype A virus.
clones: P8.9NSX (B) MJ4 (C), 94UG114.1.6 (D), and subtype A virus was 2. N348I mutation confers reduced NRTI and NNRTI drug 5 q P
derived from a drug naive patient infected with HIV-1. Both wild type inB and non- B HIV 1 isolates . Subtype A Subtype B CONCLUSIONS

" -9 SR . and N3481 mutant viruses (subtypes A , B, Cand D) to ascertain the STCH (0az 10.32 11.06 13.16 |0.91 2142 098 1540 “We observe a similar prevalence for selection of the N348| mutation with
Virus stocks were generated by co-transfection of HEK 293T cells with impact of N348 on drug resistance. The N348/ mutation alone ini st [ i

N e " s NRTI or NNRTI containing 1%t line drug regimens.
relevant mutant or wild type subtype specific gag-pol expression confers reduced susceptibility to all NNRTIs tested. oDl 0.82 2.15 [1.36 3.64 [1.02 3.04 [0.98 2.61
vector, a plasmid encoding a luciferase reporter gene flanked by HIV-1 e
N " IS n B RTD Subtype A [SubtypeB  [Subtype C  [Subtype D % RC = 5 5 . a
LTRs and including a packaging signal, and a plasmid encoding VSV-G g T ubtype ubtype ubtype . = ABC |1.03 1.94 |1.24 246 |1.34 261 111 2.32 <N348| mutation was co-selected with M184V and TAMs in most patients.
envelope to infect target cells. Virus produced is then capable of a Inhibitor J— . —_— =3
single infectious event. D4T 0.86£0.08 |1.07£0.04 [0.91£0.30 |1.170.06 = = - i FTC  [1.09 7.34 124 9.64 [1.19 1158 |1.18 8.19 o _
N _ Subtype C Subtype D *N348| mutation increases resistance to NNRTIs across B and non-B HIV-1
Virus was harvested 48hrs post-transfection and used to infect target yp yp TOF  |1.45 2.42 |1.24 2.06 |1.27 266 |0.92 2.77 isolates. The Fold change to Etravirine we observe for N3481 mutant virus may
HEK 29;T cells in the presence of drug. The _I(:S‘1 was detgrmlned b_y 3TC 1.26+0.11 [1.36£0.13 [1.12$0.48 (1.18%0.07 reach the level that is required to compromise its activity.
“sigmoidal dose-response, variable slope™ nonlinear regression analysis DDI 0.99:0.12 |1.10£0.09 |0.73+0.61 |1.26£0.17 " . P
of the percentage inhibition of virus versus log,, drug concentration e 1252 0l | 1012 0.6 [0.72 20 RE 132024 ~However, we have only studied the impact of N348| mutation in vitro in
using GraphPad Prism 5 software . - - - - - . - isolation, or with K65R or M184V, rather than with all the mutations found in

e . FTC 128+0.14 [1.34%0.22 [1.63+1.09 |1.36%0.23 —_— — our NORA patients.

Viral fitness assay: TOF 1.07+016 |1.22%0.15 |1.30£0.37 |1.13:0.16 = —
Replication capacity (RC) was determined by titrating virus 48hrs post- == " N
infection and measuring luciferase expression from infected target cells *N3481 knocks down replicative capacity for all subtypes. We do observe some
in the absence of drug. RC values for mutant virus were calculated [ — e Zubtype differences in N348l impact on viral fitness and resistance to certain
from the amount of Relative Light Units ( RLU) per ng p24 input and Figure 18. Effect of N348! alone or plus ML84V on viral fitness. RC values for mutant Table 4. Effect of N348 alone or combined with K65R on NRTI and NNRTI resistance, rugs- 7
were expressed as a percentage of wild type. Table 2. Effect of N3481 on NRTI and NNRTI resistance. Data are mean fold changes in  virus were calculated from the amount of Relative Light Units ( RLU) per ng p24 input and were Data are mean fold changes in IC, of mutant compared to wild type from one experiment. *The impact of N348 mutation on response to second line agents remains

IC5, of mutant compared to wild type + Std dev obtained from 3 independent experiments. expressed as a percentage of wild type. unclear and is likely to be determined by other co-existing mutations.
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