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Introduction

In pancreatic cancer, mutant RAS is a major oncogenic driver, yet, there is lack of drugs against
this oncogenic RAS. Thus, there is an urgent need for identification of novel therapeutic targets
associated with mutant RAS in pancreatic cancer. Although extensive studies have been carried
out in the past years to develop drugs against mutant KRAS, to date no effective
pharmacological inhibitors targeting mutant RAS have reached the clinic. A major reason for
this failure is because expression of mutant RAS function can cause hyperproliferative
developmental disorders and cancer. The previous literature evidence has identified a number of
protein-coding genes that are essential to the growth of mutant KRAS cancer cells by screen of
shRNA library. However, little is known whether long non-coding RNAs (IncRNAS) can also
play a role in this aspect. In this application, we aimed to take an alternative indirect approach,
I.e., synthetic lethal approach, which seeks targets that are essential for growth of the cells

bearing an activated RAS. We will use CRISPR/Cas9-based screening approach for this purpose.

Body
The overall objective was to identify synthetic lethal interactions with mutant KRAS in

pancreatic cancer with two specific aims and four major tasks as listed below.

Results
Major Task 1 (complete)

Screen for synthetic lethal interactions between KRAS
and IncRNAs using the genome-wide CRISPR/Cas9- Table 1, Candidate IncRNAs
based INcRNA libraries.
LncRNA Fold*
Task 1 Results: We have generated two complementary t:mgg;g;g 2;
IncRNA libraries, i.e., INcRNA KO (dual gRNA) and STARD13-IT1 47
IncRN_A SAM I!brarles. These libraries have been used for MIRA300HG 32
screening experiments LINC02246 29
) ) LINC01759 15
Major Task 2 (partially complete) SMG6-IT1 14
Perform library screens and validate potential INCRNAs LMCD1-AS1 13
LINCO0515 13
Task 2 Results: We have completed the screening the DANCR 7
IncRNA KO library and starting to screen the SAM library.
From the initial screening results, we identified a number of ¥, negative enrichment




candidate IncRNAs based on the loss of gRNAs (negative selection) after 2 weeks. We listed top
10 candidates in Table 1. Evidently, little literature information is available for most of these ten
INcRNAs, suggesting the novel aspect of this screening. Of particular interest is DANCR,
although it is listed #10 candidate. Literature suggests that DANCR is an important regulator for
cancer stem cells. For example, DANCR was first identified as an anti-differentiation INCcRNA
and loss of DANCR in progenitor cells causes rapid induction of differentiation genes (1). Later,
DANCR was shown to be important in supporting cancer cell stemness in hepatocellular
carcinoma (HCC) and osteosarcoma (2,3). Consistent with these findings, DANCR is
upregulated in a variety of cancer types including nasopharyngeal carcinoma, bladder cancer,
breast cancer, prostate and ovarian cancer (4-7). In addition, DANCR can increase HIF-1a
MRNA stability through interacting with the NFOO/NF45 complex (4); it activates IL-11-STAT3
signaling and increases cyclin D1 and PLAU expression via guiding leucine-rich
pentatricopeptide repeat containing (LRPPRC) to stabilize mRNA (5). DANCR can also
upregulate PI3K/AKT signaling through activating serine phosphorylation of RXRA (7). These
studies suggest the importance of Synthesis
DANCR in cancer. Therefore, it is 2 gzgg 3; 2 dCas9-VP64
critical to determine the role of DANCR 3 & MS2-p65-HSF1
in growth of KRAS pancreatic cancer Cloningl

cells.

Infection

&

Blasticidin &
hygromycin

X3

Zeocin

To determine which IncRNAs are
essential to KRAS mutant cell growth,
we will also perform screening against
the SAM library. We expect that this ACC
screening would cross validation for Infection
those InNcRNA candidates identified from
KO library. The advantage of this SAM
library, unlike the KO library, is a
positive selection procedure. However,
this screening system requires more
components are (Fig. 1). Thus, this will

take a bit longer time before the real Fig. 1 Identification of IncRNAs involved in synthetic
Screening starts. lethal interaction with KRAB by SAM library screening.

Major Task 3 (not started yet)
Determine the role of synthetic lethal action of candidate INcRNA in KRAS-dependent PDAC

Major Task 4 (not started yet)
Dissect molecular mechanism of InNcRNA-mediated synthetic lethality in mutant KRAS PDAC

Key Research Accomplishments at this point



e We generated two INCRNA gRNA libraries (KO and SAM).
e We completed KO library screening; SAM library screening is underway.
e We identified a number of IncRNA candidates that may be required for growth of KRAS

pancreatic cancer cells; they will be validated in the coming year.

Reportable Outcomes

Not yet

Conclusions
We have completed part of the proposed work and made a reasonable progress. We will continue

to work on the rest tasks in the coming year.
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