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BACKGROUND: Despite nearly forty years of research, scientists have failed to develop a clinically viable therapy against CO m bl N atIO n Wlth G em Clta bl ne

KRAS, one of the deadliest families of cancer-causing proteins. Mutations in KRAS are prevalent amongst the top three RAS family: HRAS. NRAS. KRAS - . . C n r C | I L' n
most deadly cancer types in the United States: pancreatic (95%), colorectal (45%), and lung (35%). KRAS has been thought ’ ’ Positive stai n|ng a Ce e I es
to be undruggable due to: 1) its intracellular location and lack of binding pockets for small molecules; 2) the high (pM) KRAS, part of a fam"y of proteins commonly mutated in cancer, is one in CytOplasm. % Inhibition of Control
affinity of RAS for GTP precludes direct targeting of the nucleotide binding pocket; 3) high intracellular concentrations of fth desirable d in the oh ical ind o .. . PANC1 [KRAS (G12D) Mutation]: SBT- Group Day12 Day15 Day19 Day22
GTP (uM) inhibits competition for the nucleotide-binding pocket by small molecules; and 4) possible toxicity. Mutations of or the most desirable drug targets in the pharmaceutical Industry. Confocal |mage C H C Cell Li % Inhibition in 3 100 & Gemcitabine
KRAS result in it being perpetually turned on to propagate signal down the MAPK pathway. This results in constant R . | lei b 0% of all h . ancer uman Lancer Lell Line days (100 ug/ml) 20 mg/kg Gemcitabine 1951 2317 2326  14.93
production of P-ERK and plays an important role in malignant development. To overcome these challenges, Singh as protelns play aroleina out 30% of a uman cancers. Of anti-VHH lFA; % jgﬁ Control 5 ' ' ‘ '
Biotechnology has developed SBT-100 a first in class & best in class novel sdAb that penetrates the cell membrane to bind * 959% Pancreatic Adenocarcinomas (KRAS) SBT-100. 6hr in £ 0]

b . ) . @ 350 ] + SBT-100 + 5 mg/kg SBT-100 BID 207 2729 1837 1917
(RAS to Inhibit ts GTPase activity. + 95% Brain: Glioblastomas (KRAS) MDA-MB-231 Pancreatic PANC-1 85% (p<0.001) £ 20 il Genctabine
METHODS: Human cancer cell lines were purchased from ATCC. BlAcore affinity studies were conducted by Precision ° ) - - S 2504 Smm/i/ kgzr:g:::i;ezo S Se e
Antibody. KRAS GTPase assay was purchased from Promega. Levels of P-ERK were determined using western blots. In vitro s 45% Colorectal (KRAS) (TN BC) cel |S E 200 — g/keg : : ] .

. . . . . . £ 150 .
Eell_growth suppression was tested with MTT assay. Athymic nude mice for xenograft studies were purchased from TNBC MDA-MB-231 89% (p<o_001) F 100] ¢ Body Weights
nVIgo. * 35% Lung Adenocarcinomas (KRAS) R g - - CONTROL (n=72)
RESULTS: SBT-100 binds KRAS with K;=10- and KRAS(G12D) with K;=10"7 as demonstrated by BlAcore affinity assay. Both Days -=- SBT-100 (n= 104)
SBT-100 and SBT-102 significantly inhibit KRAS GTPase activity in vitro and inhibition is comparable to polyclonal antibody * 15% Acute Myeloid Leukemia (NRAS) Prostate DU-145 92% (p<0.001) recovery 3
to KRAS. Growth of MDA-MB-231 cells with KRAS(G13D) mutation and PANC-1 cells with KRAS(G12D) mutation are E -3 [ ]
significantly decreased in the MTT assay when incubated with SBT-100. Additionally, same cell lines have significantly * 15% Melanoma (NRAS) S 244 f:ﬁ__i_}—-i—l
decreased P-ERK expression when cultured with SBT-100. Xenograft studies demonstrate significant growth suppression of . L . . .
MDA-MB-231 and PANC-1 when treated with SBT-100 in vivo. * 10% Bladder (HRAS) In Vitro Growth Inhibition Determined by MTT Assay No Toxicity or Weight Loss Observed 7Y —
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CONCLUSION: SBT-100, crosses the cell membrane, binds to KRAS intracellularly and its most common mutant with DAY

nanomolar affinity, inhibits KRAS GTPase activity, downregulates P-ERK signaling, and suppresses the growth of cancers
cells in vitro and in vivo without showing any toxic effects.
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DAPI Treated & No VHH Antibody Cytoplasm P-Erk 1/2 Biophysical Data: SBT-100 binds to KRAS & KRAS(G12D) in a Biacore assay
’ ! . with nanomolar affinity (K = 108 - 10° M).
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i CH3 (SBT-100) — YT * Western Blot: SBT-100 down regulate p-ERK expression in cancer cells with
- activated KRAS mutations.
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(« VHH = Single Domain Antibody (sdAb) A ) X ) X 5 BxPC3 Con.trol 0:310 KRAS mutations in vitro.
* Most other sdAbs do not penetrate the cell (SBT- 102) 6 BxPC3 /SBT100: 100 pg/ml 0.292
) Smalllsize permits deep tissue penetration [ kD(M) | * MDA-MB-231 & PANC-1 cells have KRAS activating mutations. * In Vivo Xenograft StUdyZ SBT-100 significantly inhibits the gI'OWth of human
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