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Establishment of a cancer diagnosis method using DNA increase derived from
plasma tumor after the radiation therapy
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We investigated the plasma levels of tumor-specific cell-free DNA (cfDNA) in

17 stage I-11 (early) and IV (advanced) non-small cell lung cancer (NSCLC) patients who underwent
radiotherapy. Digital polymerase chain_reaction (PCR) and targeted sequencing showed that total and
tumor-specific cfDNA levels increased in response to radiotherapy in both early- and advanced-stage
NSCLC patients. We detected high copy numbers of epidermal growth factor receptor mutations (L858R
and T790M) in the cfDNA samples from stage IV NSCLC patients who underwent stereotactic body
radiation therapy to treat brain metastasis related to tyrosine kinase inhibitor (TKI) treatment
failure. In conclusion, our study demonstrates that radiotherapy increases tumoral cfDNA levels in
the plasma and shows potential to serve as an indicator for diagnosing drug-resistant tumor-related
gene mutations in early-stage NSCLC patients or those undergoing molecular targeted therapy.
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Table 1. Clinical characteristics of NSCLC patients +

Caser Agel TNMe Staged Biopsy< Histology EGFR Radiation doses
Genders mutation+’

Case 1+ TOF# T1bNOMO- A0 | & adv ND.# T5Gy/ 256e

Case 2¢ S0MF T2aNOMO+ IB¢ |+ ad+ L85iRe T5Gy/25fre

Case 3¢ B4/ T1aNOMO+ IAe | 0 ady ND.# T5Gy/25fre

Case 40 84F¢ T2aNOMO+ IB¢ | +¢ ady ND.+ T3Gy/25fre

Case 3¢ T3F¥ T1aNOMO+ IAe | @ ad¥ Wild+

Case 67 T1aNOMO+ IAe | & adv ND.+#

Case 7¢ T2aNOMO+ IBe |+ ad+ ND.+#

Case 8¢ T2aN(MO+ IBe |+ NSCLC+ | ND.»

Case 8¢ T1aNOMO+ IVe | adv ND.#

Case 10+ T1aNOMO IAF |+ ad+ ND.#

Case 11# T1aNOMO- IAe | & adv ND.+#

Case 12+ T2ENOMO1b Ve | +a adsg exon 19 del.« | 35Gy/3fre
(BRA}®

Case 13+ 40/Me T4NXMI1b Ve | +a adv exon 19 del.< | 35Gy/3fivo
(PUL, 0SS,
BRA)®

Case 14+ I2ME T1aN3M1 Ve | +a adv T790M# 23Gy/1fie
(BRA, PUL)~

Case 13+ TIMe T3NXEMI1b Ve |+ adv L8358R+ 23Gy/1fre
(PUL,  BRA,
0SS, HEF, SPL)+!

Case 16+ 45 T2aN3Mlb Ve |+ adv L85iRe 23Gy/1fre
(088, BRA,
HEP)®

Case 17 84F¥ T3NZMI1b Ve | +a NSCLC+ | exon 19del< | 23Gy/1fi¢
(BRA)®

Note: ad. , adenocarcinoma; adsq. adenosquamons; Stage, cancer stages I-IV; fi. fraction; N.D., not
determined; NSCLC, non-small cell lung cancer; TNM, classification system of malignant tumors.+
Metastasis site+'

PUL, lung; BRA., brain; HEP., liver; OS8., bone; SPL., spleen;+
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Table 2. Comparison of allele frequencies of EGFR mutations in cfDNA samples of NSCLC

patients as determined by digital PCR and targeted sequencing, +'

Case Nov EGFR  Allele frequency Allele frequency during Allele frequency in ~ Allele frequency

mutation<  in pre-RT by RT by digital PCR  pre-RT by targeted during RT by

digital PCR (copy/mL)< sequencing <  targeted sequencing
(copy/mL)+
case 10 o - - ND.e 7.8% (GT19C)
case 2¢  LB38R+ ND (0 0.9% (10562} ND.# 0.5%+
case 12¢}exon 19 del:  0.2% (20866) 0.4% (139579) ND.# ND.«
case 13+ L838R+ 44194 (0-5%)~ 2.3%(363269)+ 0.3%¢ 1.5%«
e T790Me ND. (0} 0.4% (40824)¢ ND.e 0.3%¢
case 16+  L358R# MDD 0-2%¢ ND.# 2.8%¢
£ L7478 - - ND.# 2.3%
case 17¢ exon 19 del.  N.D. (64282)° 6.4% (2122718 0.3%¢ 7.3%+

Note: del , deletion; N D, not determined; RT. radiotherapy.+
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