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Optimization of Small molecules inhibitors against hnRNP A18, a regulator of protein translation and an immune checkpoint.
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ABSTRACT )
FIGURE 1: Down regulation of hnRNP A18 reduces tumor
We have identified the heterogenous ribonucleoprotein A18 (hnRNP Al8) as a :
regulator of protein translation in cancer cells. hnRNP A1l8 recognizes a specific grOWth and metastasis
RNA signature motif in the 3'UTR of transcripts associated with cancer cells
orogression as well as CTLA-4, an immune checkpoint. Tissue micro arrays A  Flanks | B. _ Average Tumor Weights
performed on human cancers indicate that hnRNP A18 is over expressed in 40 to g " = s
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down regulation of hnRNP A18 significantly reduces tumor growth in two mouse . g oo
xenograft models (melanoma and breast cancer). These data indicate that hnRNP A > = el
Al8 Is a valid target for anticancer drug development. To this Aim we first solved = . | | o Figure 4. Binding poses from SILCS-MC “Parent Lead compounds” (A) Fragment 2, (B) Fragment 3 and (C) Fragment 4
hnRNP A18 3D structure by NMR and crystallography and then used Computer ? Days ater implantation e (carbon in cyan) and their metabolites (carbon in white) and amide analogues (carbon in pink).
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pharmacokinetics assay however indicate that the compounds are unstable in mouse 5 2§ igure s.Farent compounds target cancer progression an -4 ah erivative
plasma thus precluding their use into animal models. Three of the lead compounds S fe i an alogues optimizati()n stability and half-life in mouse p|asma
share a common feature: they are all phenolic esters, and so it is not surprising that Days after implantation o post st el ton
they have very limited half-lives in plasma. A three-pronged Medicinal chemistry s i
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synthetized and analyzed by RNA band shift and cell viability. While most derivatives F|g ure 2: hnRNP A18 targets cancer progression and . -ﬁ:/// . e |
were able to compete out hnRNP A18 RNA binding activity, three analogues remain : : _ 8 ol
as potent or slightly better at killing cancer cells than the parent compounds. An in an immune checkpomt S L RS e wranns
vitro pharmacokinetics assay was then performed on one of the ester derivatives. A ] ) . 12345678010 Compound, Log (uM)
Our data indicate that the half-life of the ester derivative increased by ten-fold as QR 5% 35 e v C. '™ D.
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cells. Up regulated in several human tumors Fig.2: A) Consensus hnRNP A18 RNA binding motif and motif found in TRX and CTLA-4. S M ) o e [
B) RNA-IP Validating hnRNP A18 RNA binding motif in CTLA-4 3’'UTR. C-D) Prostate tumor " : e
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_ p _ _ P >1,800,000 molecules: 154 molecules passed the initial pharmacophore filter: Fig.5: A-B) RNA band_shlfts. Fragment 3 qnd 4 specifically disrupt hnRNP A18 RNA binding activity. (_3) CETSA measuring _capac:|ty of the
following exposure to mild cold shock and is - : fragments to reach their target (hnnRNP A18) in cells. D-E) Fragments 3 and 4 down regulate CTLA-4 expression. F-G) RNA band shifts. Analogue 3
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thus also known as CIRP N\ _ . and 4. H-1) Cell Viability assay (Wst-1). Parent lead and Analogues performed in MDA-MB-231 following exposure to the indicate drug, after 24 hrs.
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