The use of improved and complete enrichment co-amplification at lower denaturation temperature (ICE COLD-PCR) method for
THE UNIVERSITY OF TEXAS the detection of EGFR and KRAS mutations from cell-free plasma DNA of non-small cell lung cancer (NSCLC) patients
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Abstract Methods Results

Background: Identification of specific molecular All patients provided signed, written informed consent for this Summary of Mutation Analysis TR T T T
alterations from cell free plasma DNA (cfpDNA) holds

laboratory-based research study approved by UTMDACC IRB under R A R R T N R I R A N R AL R
BATTLE clinical trial protocols. /W\N\/W\/\
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tremendous pOtewal as Ia noréinvr?.Si\ée n;gglc():dcjl?[?slfgSRS - cfpDNA mutation analysis was done under blinded fashion EGFR L e rrerrrc ol co P P
tumor genotype. We evaluated whether - - 154 available plasma samples with matched tumor genotype Exon 19 Exon 21
(ICP) can be used to identify EGFR and KRAS mutations - Plasma volume ranged from 200 — 700 uL (del (L858R) “““h‘““““““‘h““h‘h“h “‘
from cfpDNA in patients enrolled in the BATTLE research - DNA extraction: QIAamp circulating nucleic acid kit (Qiagen) . e
clinical trial. Methods: Tissue genotyping - ICP methods for EGFR Exons 19, 21 and KRAS Exon 2 are used No Mutation

' | for this study Detected 135 98 115
of KRAS (Exons 2, 3) and EGFR (Exons 18 - 21) on DNA
extracted form paraffin-embedded tumor tissue was UTMDACC EGFR Mutation Tissue Pathology Analysis: PCR-based Matched
determined using PCR-based sequencing analysis, with EGFR exon 18 to 21 and KRAS DNA sequencing analysis was Mutation 8/10 4/9 11/32
lower limit of sensitivity of detection of 20%. Genotyping performed on DNA extracted from paraffin-embedded tumor tissue Matched

blocks. The lower limit of sensitivity of detection is approximately one

of cfpDNA was determined using ICP for mutation
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. . _ tated cell per five total cells i le (20%). 0 0 0
enrichment followed by Sanger sequencing for mutation mutated cell per five total cells in sample (20%) Concordance 92% 95% 86%
detection, with limit of detection of 0.01%.

Results: DNA was isolated and extracted from 154 Standard PCR (pre-amplifcation) Sensitivities 80.0% 44.4% 34.4%

ICE COLD PCR Sequencing Summary & Clinical Significance

available plasma samples with matched tumor genotype;
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with volumes ranging 0.2—-0.7 mL. For the overall

opulation with or without mutations. a concordance of Tissue Only » The use of cfpDNA for the determination of important
82&) 95%, and 86% was observed with tissue genotypes : Mutation in 7 2 7 EGFR and KRAS mutations provides a non-invasive
. E,GFR I’Exon 10, EGER Exon 21 and KRAS Exon 2 Plasma Only method which may assist physicians with clinical care for

e a @ w cancer patients.

respectively. Mutation specific sensitivities were 80% ._ Various L858R(2) G12C(4),
- 0) - - 0) Extenslon ICE COLD-PCREES . ICE COLD-PCR i ! : :
IOI‘ Eg;g ;.9?:9', 4|44A) fOI’ E(I:?FR 21 .::_8f58DRI\,|:?d 3;4]-4& | z < - e .. ) deleUOnS GlZD(l), > The results from this ana'yS|S are encouraging, but,
dor e ofn . usmns.E Glilgse g IfRI?AS or the G12A(1), regardless of the methodology used for mutation detection
etermination of important an mutations » i G13R(1) in cfpDNA, additional assay standardization is required for
provides a non-invasive method which may assist il =4 Widtype . clinical use:
hysicians with clinical care for cancer patients. The S S ICP failure 1* 23* 9 L _ .
Py e f H Ve . but. HHte o » Determination of initial plasma volume for extraction.
, _ « For this study, the failure in obtaining results may be due to: > Amount of extracted DNA used per assav.
detection in cfpDNA; additional assay standardization Step 1: Al DNAs denatured to single strands. > Limited DNA in sample due to starting extraction volume i ' - g i
such as initial plasma volume for extraction. amount of Step 2: The RS-oligo binds to one strand of the wild-type and P 9 e » The influence of tissue heterogeneity on mutation
P _ , ! _ mutant sequences: mutant:RS-oligo forms a heteroduplex. » PCR product was observed; however, poor sequencing detection in cfpDNA .
extracted DNA and the influence of tissue heterogeneity Step 3: The reaction is incubated at the Tc: the mutant:RS-oligo results were obtained (i.e. baseline issues). > Ability to multiplex amplicons of interest
versus cipDNA in mutation detection are needed prior to denatures but the wild-type:RS-oligo remains bound. > Efficiency of the specific ICP reaction. For this study, EGFR
rﬁ ut]ine (.:llj'.r;.'ca.l ushe. Overe;lll,ctgefse results dedmonstrate. gﬁﬁeﬁgmﬁ] eb?rlléhti Efftﬁ Etrrlgnnedr: 'ofT f&ee f;ﬁ{:rr]? SEdAreb\LetrcS)ﬁls gr?e Exon 21 had the highest failure rate and has subsequently > These results demonstrate the feasibility in the use of ICP
]E © eafS|D:\|Itg\/ |r]: tN Se CuLs(e: or ™ orCrFu_tatllon_ Ietermlnatlon strand of the wild-type. | been redesigned without a loss in sensitivity. for mutation determination from cfpDNA of NSCLC
rom CIp! _ 0 patients. Llinical ria Step 5: Extension of the PCR primers along the mutant and wild- patients. Validations of these updated assays are going.
information: NCT00409968, NCT08411671’ type DNA sequences. The mutant sequence will undergo References:
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Step 7: Analyse using a DNA seguencer.
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