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Driver and druggable oncogene aberrations in KRAS mutation-negative pancreatic
ductal adenocarcinoma
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Oncogenic mutations in the KRAS gene are a well-known driver event,

occurring in >95% of pancreatic cancers. The objective of this study was to identify driver oncogene
aberrations in pancreatic cancers without the KRAS mutation. Whole exome and transcriptome
sequencing was performed on four cases of KRAS mutation-negative pancreatic ductal adenocarcinoma,
which were identified in a cohort of 100 cases. One case harbored an oncogenic DCTN1 (dynactin 1)
-ALK fusion. The fusion gene enabled IL-3-independent growth of Ba/F3 cells and rendered them
susceptible to the ALK tyrosine kinase inhibitors crizotinib and alectinib. Another case harbored an
oncogenic RRAS mutation that activated the GTPase of the RRAS protein. The results suggest that
rare oncogenic aberrations, such as the ALK fusion and RRAS mutation, drive pancreatic
carcinogenesis independent of the KRAS mutation and can be a therapeutic target.

KRAS



5
5 5
20
90% KRAS

driver

CDKN2A, TP53, SMAD4
KRAS

KRAS driver

KRAS

3
ABO collaboration study
Biankin AV, et al. Nature
491:399-405, 2012

KRAS

KRAS

KRAS

KRAS
102

Cancer Panel
Sequencing

Target
IRB

5-10 KRAS

Probability of Cverall Survival

100
19
coverage depth mean 4,685x (607-12,359x%)
Target sequencing

97% (97/100)
1 1.6
KRAS 96%
96/100
31% 2-93%
TP53 (42%, 42/100),
SMAD4 (13%, 13/100), CDKN2A (7%, 7/100)

KRAS, SMAD4, CDKN2A,
TP53

I8 (Hayashiet al. 2016)

FHPRE () 67 (38-84)
3] Bis 59
it 41
PS o 85
1 16
2 1
c-5Stage 1A 1
(5] O
A 25
e G
] Q
n 10
L WL (RHE) =]
(B G
b ] 28
BRT LEE 2
] HEn 62
HEREEE 38
KRAS 4
— Omutated gene
il b = 1 mudaled gens
= 2 mufaled ganes
— JmAaled genes




RT-P
' §
2] £

3

R

,,035’

°_(bp)

=

A i
A APRR T o
el A 5 caron X001

5 %&, £ oo

Z L+ X “

DCTN1 ALK

Exon 12 | Exon 20
Pancreatic cancer Kinase 1089 aa
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