Peptidomimetic inhibitors of the Nef-Src family kinase interaction as
adjuvants in an immune-directed HIV-1 cure
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Background Design and Synthesis of H3-1 Analogues Conclusions

° Currently, there is no practical cure for HIV-1 infection A N B . Five peptidomimetic H3-1 analogs incorporating

»  Cytotoxic T lymphocytes (CTLs) are critical for the function of immune- o ~"" § . 0 0 NN each proposed amide and carboxyl replacing
directed curative approaches, including therapeutic vaccination and AL H\)LOH VR RN A R)LNHZ R*H' group have been synthesized
shock and kill'-2 g H § S «  Upcoming studies will characterize each H3-1

° The HIV-1 protein, Nef, enables HIV'1'infeCted Ce”S to evade CTI— H3-1 \©\OH Thioamide Methyleneamino Methyl ester C-amide Tetrazole analog O.n CytOtOXICItY’ n VIVC.) St.abll.ltY’.and
killing, thereby compromising the activity of immune-directed cures3-5 _ | | | potency in Net—SFK interaction inhibition and
Nef facilitates CTL evasion by binding and activating Src family kinases Figure 2. H3-1 and proposed replacing groups. A) Structure of H3-1 with the amide (red) and carboxyl MHC-I rescue

) blue) groups highlighted. B) Proposed amide (red) and carboxyl (blue) replacing groups. . : e -
(SFKs), which reduces expression of cell surface MHC-I, and in turn, (blue) groups highlig ) Prop (red) I (blue) replacing group By identifying an improved H3-1 analog, we can

test the utility of Nef—SFK inhibition in the context

inhibits viral antigen presentation (Figure 1)3.6-8 | |
of an immune-directed HIV-1 cure

To improve on H3-1, we used organic synthesis to generate a peptidomimetic panel of analogs

o Inhibitors of the Nef—SFK interaction may serve as adjuvants in an _ _ M _ _
incorporating substitutions of the amide (red) and carboxyl (blue) groups (Figures 2-3)

immune-directed HIV-1 cure by boosting anti-HIV-1 CTL killing
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Figure 1. Mechanism for Nef-mediated MHC-I downregulation. Steps 1— go N N\é)ko/ T go \ N\i)J\o/ and syntheses, our collaborators, and our funding
0 = : 241, 23% s X :

trans-Golgi Network

2. Nef binds and activates a Src family kinase (SFK; Hck, Lyn or c-Src) to S((;)|LJ|I|(|:QGS, tréeﬂ(])ar&ac_jian I.?sti:cu\’;ss ?f Heglt? RGSE?X/CS

initiate an SFK-ZAP-70/Syk-PI3K signaling cascade. Step 3: Nef- o o (CIHR) and the University of Western Ontario (UWO).

mediated kinase signaling upregulates cell surface MHC-| endocytosis. itk metThl;,iuo :;rtl(i:'e(THH?’?:l1M)

Step 4: Nef binds and mistrafficks MHC-I for sequestration within the cell. SO\KEAKO y&
. Ao
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»  Previously, our group identified a Nef~SFK inhibitory lead compound, P gjﬂ\)k _ THEMeen e L GQL _
. O N : O > O N : O
termed H3-1 (Figure 2A) (jA H g ¢ 0 °C. 15 min. 29% g H :
*  Application of H3-1 in cell culture increases cell surface MHC-I levels in \CLOH \CLOH

HIV-1-infected cells (see: Basic Sciences Oral Session #2, Corby Fink) TH3-1M Methyleneamino H3-1
methyl ester (MH3-1M)

Our goal is to develop a panel of improved H3-1 analogs W
Figure 3. Syntheses of H3-1 analogs, with amide (red) and carboxyl (blue) replacing groups highlighted. eSteTﬂ Q,,
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