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[ EH]  2020-03-19 (fEER#]  2020-07-01 [ Abstract] Objective: To detect the mutational character-
[(E&mE] "ERBHEEEATTRIHE (45 :2017YFC  istics of circulating tumor DNA ( ¢ctDNA) in peripheral blood
0113904 ) ; /U )14 BT 8 i &3 B (45 : JH 2017009) in patients with non-small cell lung cancer (NSCLC) by using
[BiRMEE] °2FIAK, E-mail; wwdwyl@ sina. com high-throughput sequencing technology, and analyze the corre-
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lation between it and the therapeutic effect of radiotherapy, so as to evaluate the sensitivity of ctDNA to radiotherapy. Meth-
ods: Thirty-five NSCLC patients in Sichuan Cancer Hospital were included. Plasma ctDNA was extracted and sequenced by
[MluminaHiSeqPE150. The enrolled patients were assigned to the sensitive group and the resistant group according to the e-
quivalent regression rate of the tumor. t-test or rank sum test were used for statistical analysis. Results; Mutations in ctDNA
from NSCLC patient plasma were characterized by single nucleotide mutations; and missense mutations in exons were predom-
inant ; besides, some synonymous mutations, mutations in non-coding RNA and mutations in untranslated regions; but differ-
ences were not statistically significant between the sensitive group and the resistant group (P >0.05). Gene copy number
variation( CNV) was another major manifestation of ctDNA mutation in NSCLC. Tt included two types, duplication and dele-
tion, focusing on the number of variation and the size of regions. There were no significant differences between the sensitive
group and the resistant group in type and number of variation (P >0.05). However, the CNV total region size was signifi-
cantly different between the two groups (P =0.014) , and the Spearman rank correlation analysis showed that the correlation
coefficient was 0.554. Further analysis demonstrated that the CNV duplication region size was also significantly different be-
tween the two groups (P =0.008), and the rank correlation coefficient was 0.591. Conclusion: Neither non-synonymous
mutation, untranslated region mutation and non-coding RNA mutation among mutations in ctDNA from NSCLC patient plasma

nor the type or number of gene copy number variation are correlated to radiosensitivity, but the CNV total region size, espe-

cially the CNV duplication region size, is negatively correlated to radiosensitivity.
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B IE BT T I R S o bR e R AR 7 S 3
PR 25 57 5 U U B DI AR G . PR AT L il
Ly i SN WD W [ € o e €52 O g A
P53 N PR TS R T R X g 6 1R e
N 22 533K A I 2 BT U AT 5 1) i 7 )
A0 JE I AEFR IS DNA ( circulating tumor DNA | ctDNA )
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Before radiotherapy

After radiotherapy

B 1 3fFRME NSCLC BEMITRIEINES CT B
Figure 1. CT Images of Three Typical NSCLC Patients be-
fore and after Radiotherapy

Tumor size as indicated by the red arrow.

NSCLC: Non-small cell lung cancer.
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Figure 2. Equivalent Regression Rate of the Tumor

The regression of tumor volume and the corresponding distribu-
tion of equivalent regression rate in 20 samples before and after
radiotherapy. The X axis represents the equivalent regression
rate of the tumor (% ), and the Y axis represents the tumor vol-
ume (em’). Pret V: Volume before radiotherapy; Postt V.

Tumor volume after radiotherapy.
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Figure 3. Principle of Hybrid Capture
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Figure 4. Process of Library Sequencing
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F1 SNV IRIEER

A — B RR AR LR . 43K SNV B8 (SNV
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$0(SNV non-coding RNA total, SNVNRT) .3’ UTR FI
5’ UTR [X 3 22 25 % ( UTR total, UTRT) . B 4] {37 5
4bp XI5 Ky (splicing total, ST) HEAT ¢ Kk, 45
RERPHFEA Z 8] 22 7 oG it 3 L (P >0.
05) , AT LAIAH SNV rf iy b 3R WS 8 bR AE RO T
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Table 1. Types of SNV in ctDNA from Sensitive Group and Resistance Group

Type of SNV Sensitive group Resistant group t P

SNVT 2659.46 +1002.20 2283.14 £591.46 0.905 0.377
SNVNT 1035.00 +445.01 969.00 +267.46 0.357 0.726
SNVNRT 123.54 +69.42 98.00 +16.55 0.948 0.356
UTRT 91.92 +50.08 74.71 £20. 64 0.862 0.400
ST 34.15 +£10.96 30.86 +8.17 0.695 0.496

SNV Single nucleotide variant; c¢tDNA . Circulating tumor DNA; SNVT; SNV total; SNVNT: SNV nonsynonymous total; SNVNRT: SNV non — coding

RNA total; UTRT: UTR total; ST: Splicing total.

2.3 E[@ lad RES ETRR BB XS

20 BUREASIU P25 2R 8 JE /N e B4 A/ ik
REAEAEH D, X W g 5 DNA S (AL LS 50
bp LA IR/ BER KR, R F AR P 5 6 ik, e
I R R DA K RSO PR — 25X SR
AT I3 o
2.4 E[A CNV 5 ETRR MRS

CNV ] 73 Sy S5 FIH S AR, BRI L
AEFRH I Z DX RN Z o IFAER .
FRFER CNV RS RI A7 A, 5 H AT MERAR ] LA
TE R —FEA BRI i B A . 2 CNV G H D71
ERERBUON P N BCGEL M H 2 T8k % H 1
AR SR 1 220 5 DK R/ NG R IEAH S . 73
IRV @ NS A E I SN N NN R |

%2 CNV 1 TMB tiIs 4R

BRAE SIS, AT IE A PERS 5 /5 i B 2
I3 AT R AL, AN IR T 28 0 A1 B R RN
R, 455 o , USRI HE DT 3 PR 5 DLEI0AE St
BB CNV total count) ZeH A8 B8 E H (CNV du-
plication count) \ZFSF:{ 2% (CNV deletion count)
AR SR ge X I K /N CNV deletion region size ) GGt 1T
¥ 225 (P>0.05) , {H A FEAS$E DRSS S 6 X I
F/IN(CNV total region size ) I B4 X 35 K /N (CNV
duplication region size) ff G il Z R (P =0.014,P
=0.008) , #t— AT Spearman BAH /AT BN
RIS FR B r, >0(r, =0.554,0.591) , S iEAH G, I
A S B O DX UBOA, X TR Y TR AR (3R 2 ~
4).

Table 2. CNV and TMB in ctDNA from Sensitive Group and Resistance Group by t Test

Variable Sensitive group Resistant group t P

CNV total count 26.08 +15.72 24.57 +11.66 0.222 0.827
CNV duplication total 19.54 +16.82 17.86 9. 14 0.244 0.810
CNV deletion total 6.54 £6.25 6.71 £8.20 -0.054 0.958
TMB 36.63 £14.42 33.92 +9.78 0.442 0. 664

CNV: Copy number variation; TMB: Tumor mutation burden.
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Table 3. CNV in ctDNA from Sensitive Group and Resistance Group by Wilcoxon Signed-Rank Test

Type of CNV Sensitive group

CNV total region size 2,190,016 (1,151,023 -3,599,793)

CNV duplication region size 1,740,013 (265,009 -2,515,039.5)

400,007 (40,001.5 -1,000,166)

CNYV deletion region size

Resistant group VA P

27,150,025 (11,550,019 —43,303,580) -2.417 0.014
26,820,021 (11,310,035 -36,240,019) -2.575 0.008
25,567 (180,003 -340,006) -0.555 0.588

F*4 CNVBRIBXDHER
Table 4. CNV by Spearman Rank Correlation Analysis

Type of CNV r P
CNV total region size 0.554 0.011
CNV duplication region size 0.591 0.006

2.5 TMB 5 ETRR By
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MR A2, AEFIPEIX 548 5 T SR 1 5C & ATS
T HE—IESE

ABFFEXT CNV (5307 % B0, $8 LK Z DL 53
F AHRZ R D, AR S E N2
/D 5 X3 /NI TG 2 R AH S, 35— 25 43 B S
MECH VR s B 5 UEHA T UG A O
Pe(P>0.05) (AAEF MR K/N, B HEEE K
SR /N R X S I B SR LA A S (P
<0.05) , LI A S X S , A S % RO VR 7
FEAEARAT . AR IR > T LE WA A S T D 2 (0
T DUBCER S X I 1 R PR T R £ T B
SR DX L DL R A X SR R B 175
DNA 1918 5 g 77 3% 5 , ff MLAK X6 T 19 it 32 4 3
03 22, ¥ UL ROR 2, DNA & 5 RE 1 F 1%, 3 4 #
TGP AR mE T i
BAE s HT e BT RIS CNV SR A G, BT i
S5 CNV 18 B — B Mk, X 5 AR TS 25
V825 57 AT Be -5 B A M B REAS I PR m A A G . TE
RITEEE M TCCA H4i e S UM AR A, e Jm A
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o b RBIHAT PRSI

ASBIFTE R A S0 L AR AT AN e e A
ctDNA FEAZWHAR K (3%, i 106 77 8% Ak K2 B M
A SRR, [, WA T —A> ETRR fEE, 1
K L2 Al R X TR o PR SR 3o o Ak B
WIFFE LA B NAE R AT 5 o (EASHIE ST oAy 40 T Bk -
1) MR AR I IR] S 5 S CT 34 g SR LR AR FR A
5 B PR AR B I 6] 35 53 A5 Fp it — PR HERI AR 4L 52 ) B
AFESZTIRT T W70 A 17 AR EAL ;3 ) AW ST
MREAAN 20 i, AT REBRZ BRI GEiT 2 2 1. F—
ABA TR A CNV F A2 A X, T4k 2 X
FRAE SFIRE D 5 A ctDNA SEAZRAE H -4 i 87 4K
BIFEIN R R A FE [N, 7 — 28 0 B 5 07 B
FHOR Y ZE AL R R A e

EERRAX2HEEX THEMET ]
SCH LB A 3 AT A A AR BL S SR ARE R R
B REERF BEXFHFCHEARAERE, T
BXEE,

PRI A A F RGBT
&) % Y ( CNKI) A+ 71 58 AR A 3 STk AR 1 & G2 89
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