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Introduction HIV peptides are not detected in HLA-E complexes High affinity soluble TCR bispecific molecules (ImmTAYV)
e HLA CIaSS 1a_restricted pepndes are We” Characterised targets for TCR_based blOIOQlCS in immunopurified from VirUS'ianCted Ce"S USing quUid confirm the poor Stability Of Gagz75_283 in HLA-E
development for infectious diseases, including HIV. However, the diversity of MHC-encoded chromatography-tandem mass spectrometry Figure 5. InmTAV (Immune mobilising monoclonal

HLA allotypes within the human population limits the potential for broad clinical application. TCR Against Virus)-mediated T cell activation
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Figure 2. Workflow for immunoprecipitation of HLA-E peptide complexes from HIV-infected cell lysates av. ECso = 267 pM

« The non-polymorphic HLA class 1b molecule, HLA-E, has two functional alleles (HLA-E*01:01 ImmTAV < 2_ 0074
and HLA-E*01:03) that differ by a single amino acid found outside the binding groove, providing a. Discovery (pM affinity) th 750 N =5 donors
an opportunity for universal coverage with a single TCR therapeutic. pHLA anti-CD3 3 i

« MHC-E restricted CD8+ T cells have been shown to play a crucial role in eliminating a ~ PHLA-E (3D12 Isclated) eluted peptides LC-MS/MS ?J S.CFV CD3 E g 500
pathogenic SIV challenge in a rhesus CMV-SIV vaccination model’. This observation provided a Q ~N h> E?
rationale for searching the HIV proteome for HLA-E binding peptides as potential drug targets. . ° % .' é 250
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- We performed a systematic search for stably presented HLA-E ligands in the HIV ﬁ
proteome using both unbiased and targeted approaches. A known HLA-E binding Mtb
enoyl reductase-derived peptide, inhA;; 4, was used throughout as a positive HLA-E
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' Table 2. Affinity enhancement of Gag,;s_,3; specific TCR E{,ﬁi,gggt'de pulsed C8166 (50 uM); Effectors: PBMC; Readout
_ Gag,75.283 (6V) Gagy7s.253 (6T)
. . . . b. Targeted ’ stable isotope labelled (SIL) peptide TCR Kp (nM) t72(s) Kp (M) t7(s)
Predicted HLA-E binding HIV peptides form unstable Wildtype 2,830 5.1 12,500 1.7
- . - Figure 3. HLA class | leaders found in - g 0 _ -
complexes with HLA-E in solution and on cells HLA-E (3D12) fraction 43,741 unique peptides (95% 8-14mer) Affinity enhanced 0.03 56,928 0.09 31,920
Figure 1. Workflow for bioinformatic prediction of putative HLA-E binding HIV peptides and 15"‘ Figure 6. InmTAV-mediated T cell activation by peptide pulsed targets is negatively impacted by
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screening A lines using SlL-labelled HIV and Mtb peptides [Gagz7s.283 Peptide], uM
Time (minutes) 4 OOO Targets: peptide pulsed C8166 +/- wash (a — titration; b — 10 uM); Effectors: PBMC; ImmTAV: 10 nM; Readout: IFNy ELISpot
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Candidate HLA-E ligands (from bioinformatic predictions and mass spectrometry discovery) were assessed by (a) thermostability? (Tm, . - ‘i - - TIF _:
stable: higher Tm), (b) cell surface stabilization (stable: shift to right), (c) ILT2 binding? (bio-layer interferometry, stable: longer time), 3932 CopleS/Ce” Elgure 7.No response to Ga9275'283 minigene cell Flgure 8. Sporadlc klllmg of HIV-infected T
and / or (d) refold yield (stable: able to refold, higher yield). % line . o inhAss c cells
= ag27s-283 Minigene s _ experiment
minigene 90
Table 1. Top 8 HIV HLA-E ligands ranked by stability (1+ stability assay passed, n > 80 total) § % 15007 = Bonor; ° R ® a
— onor = |
Peptide ND T hbtdble  ILT2 binding  Cell surface Refold & 3009 qg g3 woo] S - : :
N e e (min) stabilisation _ % S é E 304
RLPAKAPLL (Mtb inhAg; 44) 48.2 2314 YES — 100% YES 8 - f"g 500 % 204 N
—— L O
RMYSPTSIL (Gagy7s.s)° Not tested 21.0 NO YES g‘ 30010 T P O T % E ol ¢ * -
RMYSPVSIL (Gad,7s.53) ND 11.4 NO YES O 1 672 » = ) | | -_I X "
RFAVNPGLL (HIV Gag) ND 24.6 NO NO Q range: HLA-A1 / A2 leader peptide copies/cell ] = Minigene — + - + + O—F—T— —T
© o ImmTAX - HIV HIV Mtb 1 2 3 4 5
RFALNPGLL (HIV Gag) 40 ND NO Not tested — = Peptide - _ N ) Donor
TLNAWVKVI (HIV Gag) 40.3 ND NO Not tested % L Targets: PANC1 + minigene; Effectors: PBMC; ImmTAX: 10 nM; Targets: HIV-infected CD4+ T; Effectors: CD8+ T; InmTAX: 10 nM;
| 5500000000000 0000000000000000000CACACCCCO00000000d0000006060000000000000000000GAGAG000 N Readout: IFNy ELISpot Readout: Gag p24 staining (% elimination — normalised to ‘no
AISPRTLNA (HIV Gag) ND ND NO YES o 1,000 o b
MLTQLGCTL (HIV Pol) 41.3 ND NO NO
KLLRGAKAL (HIV Pol) 39.6 ND NO Not tested Conclusions
0 05 O O « We systematically interrogated the HIV proteome using bioinformatic and immunopeptidomic approaches and
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