thermoscientific

Early Identification of KRAS and PIK3CA Mutations using Multiplex Digital PCR Compatible
with Liquid Biopsy Samples to Support Tumor Progression Surveillance Research

MinGin Kim, Kimberlie Soohoo Ong, Rounak Feigelman, Vishal Thakore, Harman Singh, Ray Hovey, Stefan Bengston, Varuna Dharasker, David Joun, Junko Stevens, Thermo Fisher Scientific, 180 Oyster Point Blvd, South San Francisco, CA, 94080

INTRODUCTION RESULTS Table 2. PIK3CA multiplex panels Figure 5. Example schematic of the PIK3CA E542K + H1047L panel
Panel Mutation
Kirsten rat sarcoma viral oncogene homolog (KRAS) and phosphatidylinositol- Table 1. KRAS multiplex panels Figure 3. Two-dimensional dPCR scatterplots and calculated MAF (%) results show that the KRAS G12C, G12D, and E542K FAM E542K I Competitive duplex
4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA) are oncogenic Sancl ST —— e G12V multiplex panel is sensitive (0.1%) and specific for each mutation. Igﬁgg’i E542E VIC E542E [ Competitive duplex
genes which are frequently mutated across many types of solid tumors, thus _ . H1047L
Ki th hiah int tt ts i | h O . ht KRAS G12C 1% MAF 0.1% MAF WT Single Target MAF (%) in Multiplex e H1047L
making them high interest targets in oncology research. Ongoing research to G120 + G12V ABY o A% N _ o H1047H —ABY H1047L [ Competitive duplex
improve personalized treatments often focus on trying to measure biomarkers G12D + G12D 40k 2 a0k 40k PIK3CA E545E JUN H1047H I Competitive duplex
that may be associated with therapeutic response or possible recurrence. In G12v G126 T weged | b wk F . ik o Eoatk E545K
the field of liquid biopsy research, it is therefore crucial to measure these = S ' L 5 N H1047R . : . .
. - . . : Gi12C B SR R 20K T 4 208 L H1047R This panel consists of two amplicons (top and bottom) for each target with a
mutation targets which may be linked to residual tumor burden and emerging GL2S Q ! . - i . H1047H competitive duplex probes
. . . P . ipr 10 : . e k S .
resistance with high sensitivity and specificity. GLR ) i —w— - e . . ks Each panel consists of duplex probes of
0 b osmmgtid . 0 e, e - woeipitiini - - 0 oo pol gt ~'!"'—‘W o L o
_ | KRAS G12C a1V ABY S I W s I A N i L gL . FAM/VIC and ABY/JUN for the two targets.
Here, we present three KRAS and two PIK3CA mutation multiplex panels (For Identification Panel G12D o o - -
Research Use Only. Not for use in diagnostic procedures.) compatible with GLoA Es . " — e
liquid biopsy samples on the Applied Biosystems™ QuantStudio™ Absolute G126 S o WL w00 L _ w000 - Figure 6. Two-dimensional dPCR scatterplots indicating the high sensitivity (0.1%) and specificity of the PIK3CA
Q™ digital PCR (dPCR) system. This platform provides a simplified workflow, G120 a' : ' S E542K+H1047L multiplex panel.
throughput flexibility, multiplex capability, and a fast turnaround time. We oloc g 2o £ g *s " i 000 - e 1% MAF 0.1% MAF WT
. . . A g i . g ezereadfic Glv o . 0
demonstrate that the multiplex panels for KRAS and PIK3CA can identify Glzs JRRF "V - ST 0 e ehin e o - i ‘, . - - o -
multiple mutations simultaneously with high sensitivity (0.1 % mutant allele KRAS G12D 12 0 2000 4000 6000 0 2000 4000 6000 o 200 4000 = _
frequency, MAF) and low false positives on the Absolute Q system, providing Identification Panel GlzR = s 20k - 20k L ﬁ 20k : o
an advantage in liquid biopsy cancer research for future early detection and Gizx o 15k e 15k L _ 15k ' ' e o i
monitoring applications. ngG :| 10k " il = g o _ e . i —— 10 _
ﬁ sk = e sk e L.l anadda i sk e w o .- win 8 ' ’ #“" Cam " [ 0 e . - - o
MATERIALS AND METHODS KRAS G12C and G12D are frequent mutations associated with O g - i oL AP | o et ’M " . ° 0000006000 oo e e ’ o e
cancer, and they have been linked to potential treatment options. 6 2000 4000 6000 o 2000 4000 6000 5 —om o ol i E— ES542E (WT)_VIC
Therefore, accurately identifying and differentiating them from other " - "
We _deve|0ped three KRAS (Table 1) and two _P|K3C_:A (Table 2) dPCR KRAS variants is valuable for cancer research. Therefore, the G126 (WT)_JUN P g P fontenen 19K o 15k
multiplex panels for Absolute Q targeting oncogenic variants on each target identification panels in the table above use a specific probe to either , _ , . O (e 6 - s X
gene. The KRAS common mutations panel consists of one wildtype probe G12C or G12D mutations labelled in FAM, allowing for their Two-dimensional scatter plots_(leftlmage)_ from t_hg AbsoluteQdP(;R S(_)ftwe}re (verS|_qn_6.2.1)0anq the cglculated MAF_(/o) (right figures) shows_that q:l L BT AT 10k .
labelled with JUN and mutant brobes labelled with EAM. VIC. and ABY. The distinction from other KRAS variants. The remaining mutant probes each_mutant probe of the multiplex panel is spguﬁc for each mutqﬂon with high sensm\{ny (0.1%) in multiplex. Th.e multiplex panel performance is r 3 LAl
) oG p : YD ' o are labeled with the same fluorophore, ABY, solely for the purpose consistent whether only one KRAS G12 mutation is present (top right) or all G12 mutations are present (bottom right). S ox e 5k ot .
two KRAS identification panels have a single VIC wild type probe with the of identifying their presence ’ ’ = ‘ ®: m i ——
mutation of interest to be distinguished in FAM and the rest of the mutation in ' T, % L i R R — mew Two-dimensional scatter plots of PIK3CA
0 2000 4000 1]

e e E542K+H1047L multiplex panel from the

ABY. Each PIK3CA multiplex panel has two wild type probes in VIC and JUN
H1047H (WT)_JUN Absolute Q dPCR software (version 6.2.1).

with the mutant probes in FAM and ABY. All probes were ordered from Thermo
Fisher Scientific as TagMan™ minor groove binder (MGB) or QSY probes. To
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Calculated MAF (%) of each target in the KRAS G12C (left) and G12D (right) identification panel shows high specificity to the target of interest. FAM
signal is only observed with the target of interest with high sensitivity (top row of each figure, 0.1%). Other G12 mutations are identified using the Calculated MAF (%) of each targets in multiplex shows that both PIK3CA multiplex panels are sensitive (0.1%) and specific for each mutations.

runon ... identification panels even when low amount (0.1%) is present (bottom row of each figure).
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All multiplex panels were optimized to specifically identify mutant targets with high sensitivity at 0.1% MAF for each mutation using synthetic controls emulating cfDNA. The PIK3CA multiplex panels
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