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ARTICLE INFO ABSTRACT

Received May 24, 2023 This study aimed to identify new markers that cause lung adenocarcinoma by analyzing mutation
Revised June 11, 2023 hotspots for the top five genes with high mutation frequency in lung adenocarcinoma in Koreans by
Accepted June 15, 2023 next generation sequencing (NGS) analysis. The association between 7P53 mutation types and
patterns with smoking, a major cause of lung cancer, was examined. The clinicopathological
characteristics of lung adenocarcinoma patients with 7253 P72R SNPs were analyzed. In Korean lung
adenocarcinoma cases, regardless of the smoking status, the 7P53P72R SNP was the most frequently
occurring mutational hotspot, in which the nucleotide base was transversed from C to G, and the amino
acid was substituted from proline to arginine at codon 72 of TP53. An analysis of the clinicopathological

Key words characteristics of lung adenocarcinoma cases with 7253 P72R SNP revealed no significant correlation
Lung cancer with the patient's age, gender, smoking status, and tumor differentiation, but a significant correlation
Mutation hotspot with low stage (P-value =0.026). This study confirmed an increase in 7P53 rather than £GFR, which

TP53P72R Single nucleotide polymorphism  \as reported as the most frequent mutations in lung adenocarcinoma in Koreans through NGS. Among
them, 7P53P72R SNP is the most frequent regardless of smoking status.

Copyright © 2023 The Korean Society for Clinical Laboratory Science.
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[5-71. F<d°l oJ3f =l 2] SFA wdol 7R3+
A E o= HlAA|RA H 2] oF 50%01A e Bl
A SR8%~47%) E Tt ZA TAH26%~71%)°IAIA B 1l
HI5HA) RgRttal BAEIEH5-8]. 53] TP53 A &
ol wAY Bt |l HBAIES2] S B0l S8t HTS
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A2 F7IR1AL Sl Ao, 53] -Euet oo el wlAd
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T2 uAA =JeH13, 14]. E3] AT F7IME 24
(next generation sequencing, NGS)= Z2&2 14 u}}
9 Er] A (formalin-fixed paraffin-embedded, FFPE)
S o]-8oto] gt Ho] AR AP 7|Hol(single nucleotide
variant) ¥ EA5¥H0](copy number variant)s= A0
AHs=Al0] 7F55PH XA Akrs(whole genome), A A&
(whole exome) 1137 #4 t}2Al2|R 3 deoxyribonucleic
acid, DNA)2] E<Ho] Y29} w2a| QB |= 97]9] #igjet
J10]| e o] iARe] WSS SIS 4= Qe 13-15].

2= A AollA NGSE Sl 831 2] g2l A9t 3t
AH] F| T AR EHHo|E AR o HAMS Rt 5
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e EYE dAdolA 49 570 EdwHo] §34F 7P53,
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< EAoto] Bl fHoke R EARE ERI6karA} 5
o 7P W2 EAHo AR TP53-RAAe] Z)AHHo] F
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1. Y 2 HoH 8

2]

2018~2020\ giefristu e el 3kt 5 HlAQte =
ThS 2 SRR} 8378 A0 & A = A 222 o]}
of Ak HH2]2k] FFPEE o]-83io]tt. K& Srf= APdo] X
T2 QIR TRt AR RAAF HARS S1sh AAE 240l A
B EARE Vo2 2o AREE 7152 ol-85le] HiolEE
Ao, gAke] ool thel 712 14 o S ol
WAL @A7IA] Skl Qs AR T o= BA5: =
= R QI H= QA 4= QI 5 T Sslslo] jietthiata
ol AgE] 412191 93]9] Argg-2of] thet 52k Mok
THIRB Approval No. HYUH 2022-03-030-001).
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2. ANe| Hx=

FFPEE 10 um= A2 M < & &efo]=2t 4 ym= det
hematoxylin and eosin (H&F) G4 &2l |=& &40k
ABE]R] QL2 Eeto]Ei= xyleneolA 58 HIA|510] TR A
A2 100% oL T-&= 5811 33] Aol xyleneS AlA
Gt o] %57] F 155 oV A x5to] 245] 100% ol gd =2
2 AAsI] BAIE AT o F H&E &2fo]= Aok 5%
FOIE AR 2Rt S2lo| =9 g HololZt Hlo 2 #7|3it:

3.DNA F&

DNA FZ9]l= RecoverAll MultiSample RNA/DNA Kit
(Thermo Fisher Scientific)s A&t WA digestion
buffer 25 uL& nuclease Free Water 75 uL.2 Sl4Jsto] Z+ 4
A & 100 pLe] digestion bufferE 1.5 mL tube©] 1|3}t
4 nL2] digestion bufferE A2 S2fol= 240 =2 &
2 Fo] BB Y2 T protease 4 L& @11 55C 2] Heating
block (Thermo Fisher Scientific)olA 1A17F8leFsIH 158
0t} tapping St ]9 ThA] Heating blocke]] 90T AlA] 15
£ 7FA O 2 tapping SHHA] 1A17F B2t Q1|0 g 99
Isolation AdditiveE- 120 pL 2o} AAE 4|3 =45
AAIE Purelink column (Thermo Fisher Scientific) 2=
#7131, 10,000 xgollAl 187 AR columns A

collection tube®l] €71l wash buffer 1& 600 pL¥-2 &
10,000 x goflA] 187 Al E=gH F sled2 HE|al FE=
THA] ARSIt th3-0 & Wash buffer 2/32 500 plL ¥il
10,000 x goflA] 187t AR 5] sleH2 HE| il FE=
AAREF O THA] 14,000 rpmolA] 387 AR F



column= A FE & &AFAE 71 % heating blockof|4 9
5CZ 71849 low TE bufferE 50 uLE g1 A0 327+
A8 F 14,000 rpmollA] 287+ AilEefsto] DNAS &
ot 323 DNAS] 5 572 Qubit dsDNA HS Assay
Kit (Thermo Fisher Scientific)& ©]-85} Qubit 4 Flu-
orometer (Thermo Fisher Scientific)Z 4.2 DNA
9] 557} 3.33 ng/ulL oS ol Tk

4. RNA =&

R ribonucleic acid, RNA) Z0f= Recover All
Multi Sample RNA/DNA Kit (Thermo Fisher Scientific)
E AREITE A digestion buffer 25 L& nuclease Free
Water 75 pL2 3JA4sto] z+ A & 100 pLe] digestion
bufferg 1.5 mL tube®l| 8|3}, 4 uL9] digestion buffer
£ AXYH &Flo|t 240 &8 4= Fo] FEA Y2 &
protease 4 pLE& Eil 55C2] heating block (Thermo
Fisher Scientific)olA] 1417k st 15801} tapping3!
t}. o] THA| heating blockel 90TOIA 158 7FAC = tapping
SPHA AR B IS & isolation additiveS 120 pl o]
AAIE Z81gc}. Z8]E HAIE PureLink column (Thermo
Fisher Scientific) & 7|31, 10,000 X gof|A] 187F LA1E
2](Thermo Fisher Scientific)3t}t. A& Al 51&Hof 100%
oeLFE 275 L& B2 & A2 PureLink column® &
500 uLZ 97 ik 1.310,000 x gollA] 187+ 4R
ot & 5l5HE WAl FH= TA] ARERTE TR0 & wash
buffer 1 600 pL 237 10,000 x gollA| 187 B &
5152 WP 11 T H = TRA] AREBIEE TFA] 12,000 rpmeilAl
187 YHESH 3 515H2 M= 5 DNase 4 plof] 10X
DNase buffer 6 uL2} Nuclease free water 50 pLZ 3}A4H
DNase 60 uLg ¥l 42004 302 TRt 1 & wash
buffer 12600 pL= Y3 1E7HHAISE S 10,000 xgollA] 1
B AR F oRe S WAl FEE TA| ARSI o
9 & Wash buffer 2/3& 500 uLE 912 10,000 x oA 1
AR T Sle S HiE 1L RHE AARE Sk =
23] REE3ITE 14,000 rpmeflA] 387 A3 F column
S A FEE 72 5 heating blockollA 95C &2 71<EH low
Tris-EDTA bufferE 50 pLE @il A-20] 3571 5|5t &
14,000 rpmefA 227t 422l RNAS &30 5
H RNA 55742 Qubit RNA HS assay kit (Thermo Fisher
Scientific)S 018512 Qubit 4 Fluorometer (Thermo Fisher
Scientific)2 &3O 1.4 ng/uL oS- Ao |2k Ttsich
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5. cDNA g1t cDNA % DNA g2

RNAE= 52 A4 HES(polymerase chainreaction, PCR)
HIH O & SuperScript IV VILO Master Mix (Thermo Fisher
Scientific)E 0]-8-510] A1 A DNA (complementary DNA,
cDNA)S 3L} 10 ng/uLE F4]E RNA AA 4 L 5
Fr(distilled water) 4 pLojl 3}4%t ¥ SuperScript IV VILO
Master MixE 2 pL go] &H[3ic}. o] PCR (Thermo
Fisher Scientific) ZH|= o]-85}c] 25T oA 1087 Z2to]

= 23 o]F 50T oA 1087 GHAAEAE o851
cDNAE 333t ¥85C oA 587 84 ES4e IS 3
5t cDNAE 3t @4d8 cDNAE= TagMan Faster
Reagent Starter Kit (Thermo Fisher Scientific)= A&}
om, &3+ DNAE TagMan RNase P Detection Kit
(Thermo Fisher Scientific)& AF&510] cDNAZFDNAE 4
AJZ} PCR (real-time PCR) ¥ 0.2 50T oA 287t Q157+
o] gt H 95Tl 10&3T &4 E/35HE Pt o]+ 9
5CofA 1521 HATEE $-383F & 60T oA 6021t =2t
o|HE A7 = I A% F 60TollA 2037t g
< S o] WA} metoln A 181 YIS T
403] %1885t cDNA2} DNAE 3t cDNAE0.1 ng/u
LolA1 0.01 ng/uL Afe] g g2t .2 DNAE 5 ng/uL
ol 0.5 ng/uL Ale] gk Aozt ik

6. AtMICH E7IME 2MH(next generation sequencing)

NGS= Ion S5 XL (Thermo Fisher Scientific) AH]2
sequencings et 1% glojg B4 Jon Torrent
(Thermo Fisher Scientific)ollA] A88H= torrent mapping

alignment program} torrent variant calling ¥1' 2|5

0|85t} AR BAS AW, At o] et

+ variant calling®] T 7|52 Table 13} 2o g&x|& 4=

Table 1. Next generation sequencing variant call criteria

Nuclleoltide Variant call criteria
variation
SNV/INDEL VAF: >5% in SNV
5% in INDEL
CNV Amplification: avg. CNV >4 (gain), <1 (loss)

Read counts: >20
Total valid mapped reads: >50,000

Translocation
(fusion gene)

Variant detection/Interpretation: lon Reporter V5.6, Oncomine Reporter.
Abbreviations: SNV/INDEL, single nucleotide variation/small insertions,
deletion; VAF, variation allele frequency: CNV, copy number variation.
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e o -3-6A 9 Table 2912t 2 ] f24H =
o] B7ke AlACIA 7FE g A8 SR 458 7 AIAE
(tier system)Z 7IHEO= Fon], IFoA L et g3
S84(Tier Dol AU AR 2 F-273(Tier 0] A
© A} Hofuke: AdEisto] 283t

EAFo|A BA 42 K5l IBM SPSS software version
25.0 IBM Co.)E o83t &3t 7535 ] iglef
A FR1E 2l wAFEA(Fisher's exact test)2 A3 o
| ghxe] ek £} 7253 P72R ©A 70 A
(single nucleotide polymorphism, SNP)Z} 434S 301
ol7] o WAHEA(Pearson’s chi-square or Fisher's
exact test)= APt -FJ2RE(~Avalue)e] 0.05 BRI
= AR CE FeRt A0 & 73t

Table 2. Target gene lists

1. AR NGS 241 20} S110| BIZ7}=2 A9 571
QTS| SAHHO| SAT 2

ol QA ol4 83739 Q<1 TSk Afl NGS B4 2t
Euo] Wwr} 2 9] SA A TP53 (60%). EGIR
(48%), KRAS(14%), PIK3CA (8%), CDKNZA (6%)2 ZR131
o, Mol F AR 57 §AKtS] Suo] SAge B4
of SHQ19) WS RS T8 A2 Shlo] wfel}
e BAHE Selstit gk

—_

) At 7P53 SHHO| SEATY

IR S A F-XR1 7P532] 45 HALolA =4
o] SEARES- P53 DNA A% =HQI(DNA-binding domain,
DBD), Z|(residues) 102-29201 FZ=]o] YeGoH 79
=AHO|(missense mutation)”} 76%2 7 @o| WA=
E<Wo] 5-g0]3ltt. sHAT exon 49] F& 72 2| 2EO]
T 97 €7} GE A= AEAMo](point mutation)7H 2

Target genes

Hotspot genes

AKTT, AKTZ, AKT3, ALK, AR, ARAF, ARIDTA, ATM, ATR, ATRX, AXL, BAPI, BRAF,

BRCAT, BRCAZ, BTK, CBL, CCND1, CCNDZ, CCND3, CCNE1, CDK12, CDKZ,
CDK4, CDK6, CDKN1B, CDKN2A, CDKNZB, CHEK1, CHEKZ, CREBBP, CSFIR,
CTNNB1, DDRZ, EGFR, ERBBZ, ERBB3, ERBB4, ERCCZ, ESR1, EZH2, FANCA,
FANCDZ, FANCI, FBXW7, FGF19, FGF3, FGFR1, FGFRZ, FGFR3, FGFR4, FLIT3,
FOXL2, GATAZ, GNATI1, GNAQ, GNAS, H3F3A, HISTTH3B, HNFTA HRAS, IDH]T,
IDHZ, IGF1R, JAK1, JAKZ, JAK3, KDR, KIT, KNSTRN, KRAS, MAGOH, MAPZKT,
MAP2KZ, MAFZK4, MAPK1, MAX, MDMZ, MDM4, MED12, MET, MLHT, MRETTA,
MSHZ, MSH6, MTOR, MYC, MYCL, MYCN, MYD8S, NBN, NF1, NFZ, NFE2LZ,
NOTCH1, NOTCHZ, NOTCH3, NRAS, NTRK1, NTRKZ, NTRK3, PALBZ, PDGFRA,
PDGFRB, PIK3CA, PIK3CB, PIK3R1, PMSZ, POLE, PPARG, PPPZRI1A, PTCH]T,
PTEN, PTPN11, RAC1, RAD50. RAD5T, RAD5TB, RAD51C, RAD51D, RAFT, RBI,
RET, RHEB, RHOA, RICTOR, RNF43, ROS1, SETDZ, SF3B1, SLX4, SMAD4,
SMARCA4, SMARCB1, SMO, SPOFP, SRC, STAT3, STK11, TERT, TOPI1, TP53, T5CT,
TSC2UZAF1, XPO1

Full-length genes (tumor suppressor gene)

ATM, BAP1, BRCA1, BRCAZ, CDKNZA, FBXW7, MSHZ, NF1, NFZ, NOTCH1, PIK3R1,

PTICHT, PTEN, RB1, SMARCB1, STK11, TP53, TSC1, 15CZ2, ARIDIA, ATR, ATRX,
CDK12, CDKN1B, CDKNZB, CHEKT1, CREBBP, FANCA, FANCDZ, FANC/, MLH1T,
MRETTA, MSH6, NBN, NOTCHZ, NOTCHS, PALBZ, PMSZ, POLE, RAD50, RADST,
RAD51B, RAD51C, RAD51D, RNFA43, SETDZ, SLX4, SMARCA4

Copy number genes

ALK, AXL, BRAF, EGFR, ERBBZ, ERG, ETVI, ETV4, ETV5, FGFR1, FGFRZ, FGFRS,

NTRKT, NTRKS, PDGFRA, PPARG, RAF1,R ET, ROS1, AKT2, AR, BRCAT, BRCAZ,
CDKNZA, ERBS4, ESR1, FGR, FLT13, JAKZ, KRAS, MDM4, MET, MYB, MYBL1, NFI,
NOTCH1, NOTCH4, NRG1, NTRKZ, NUTM1, PDGFRB, PIK3CA, PRKACA, PRKACB,
PIEN, RAD51B, RB1, RELA, RSPOZ, RSPO3, TERT

Fusion driver genes

ALK, AXL, BRAF, EGFR, ERBBZ, ERG, ETVI, ETV4, ETV5, FGFR1, FGFRZ, FGFRS,

NTRKT, NTRKS, PDGFRA, PPARG, RAF1,R ET, ROS1, AKT2, AR, BRCAT, BRCAZ,
CDKNZA, ERBS4, ESR1, FGR, FLT13, JAKZ, KRAS, MDM4, MET, MYB, MYBL1, NFI,
NOTCH1, NOTCH4, NRG1, NTRKZ, NUTM1, FPDGFRB, PIK3CA, PRKACA, PRKACB,
PIEN, RAD51B, RB1, RELA, RSPOZ, RSPO3, TERT

Target gene sequencing: ion torrent S5 (540 chip kit). Variant detection, interpretation: ion reporter V5.6, oncomine reporter; Reference

sequence: GRCh37/hg19.
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op]i=Ato] proline®llA] arginine 22 2|2k=]=P72R
SNPE| A RIZ7} 7 =4tH56%). L F1E ol =273
(10%)} F= 282 (6%) <=0 = ¥HAY W7} =9tk Figure 1).
2) HMRAO| FGFR =HH0| SEATE
EGFR-EAH0| SEAZRE- tyrosine kinase H oA ST
o] 9L}, 1% FGFR exon 21914 FE2H QE|= 97| T
oA GE A= HEdHo |71 dAgste] oju| kAL leucine
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wekon exon 19914 ZE 746 glutamic acidellA 750
alanine”7}A] Bo] WAYSH= E746_A750del (30%)°] F 1
A2 go] YRttt T3t exon 20, F= 790014 Threonine
o] methionine ©.& X|Z==T790M FGFR E%180]71 2l

=]QItk(Figure 2).

3) TH2te| KRAS SOIH0| SIAT
315019] KRASECHo| = B4 T= 120] AZE o]

©] arginine 2= A|2== 1858R F=AHCIB7%)7H7Fd HERE2H F= 13, 6100 E 2RIFSI:. 1 3 = 12

30

Y P72R
n 20 —
£
E —
; 10 — R273H/R273C/R273L
| / R282G/R282W
®
o e -
| | | |
200 300 393aa

0 100

. P53 transactivation motif . Missense Mutation

. P53 DNA-binding domain . Nonzenze Mutation

. P53 tetramerisation motif

. Frame Shift (Del)

. Frame Shift (Ins)

Figure 1. 7P53 mutation hotspots in lung adenocarcinoma. side bar shows the number of mutations. the lower bar shows residues of 7P53.
Abbreviations: P72R, codon 72 proline—arginine; R273H, codon 273 arginine—histidine; R273C, codon 273 arginine—cysteine; R273L, codon
273 arginine—leucine; R282G, codon 282 arginine—glycine: R282W, codon 282 arginine—tryptophan.

L853R
15 E746_A750del
2
g 10
Il
e T790M
=
C IS .
| | | | \ \ \ I
0 200 400 600 800 1000 1210

. Receptor L domain . Missense Mutation

. Furin-like cysteine rich region . In_Frame_del
. Growth factor receptor domain IV

Protein tyrosine kinasze

Figure 2. £GFR mutation hotspots in lung adenocarcinoma. side bar shows the number of mutations. the lower bar shows residues of £GFA.
Abbreviations: L858R, codon 858 leucine—arginine; E746_A750del, deletion from codons 746 glutamic acid to 750 alanine in exon 19; T790M,

codon 790 threonine—methionine.
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glycine©] cysteine 2.2 X|&=h= G12C FH-=AR0](58.3%)
7} 7P RIdsHA| vehd A2 ERIZIEH Figure 3).

4) HIMeO| PIKBCA SHHHO| AL
SHER19] HlAdolA PIK3CA S8R E4Ho)= N3451,
E418K, E542K, E545K, E546K, H1047R7} A3l on o

lysine O & X|&He]=E545K (28.5%)2] RI=7T 7S =2 A
2 SRI=AH Figure 4).

B) CDKNZ2A SHHO| AT
HAPoNA CDKNZA 0] SEATERS- P48fs, R58Ter,
L63P, HO6R, L78fs% Z+ 1744 O™ exon 2 (47,

49 (Helical domain)ollA] 261 7Ho =Ado] Blw 7} 7} 80%)°ll F&=]o] T HFigure 5).
Z "), 120 E F&= 545004 glutamic acid’t
5 —
G12C/D/V/A
4 — ®
Qg Q61H
52
E GI3A
L -
o
| \
0 50 100 150 189aa

. RAS Familiy . Mizzense Mutation

Figure 3. KRAS mutation hotspots in lung adenocarcinoma. side bar shows the number of mutations. The lower bar shows residues of KRAS.
Abbreviations: G12C, codon 12 glycine—cysteine: G12D, codon 12 glycine—aspartic acid; G12V, codon 12 glycine—valine; Q61H, codon 61

glutamine—histidine; G13A, codon 13 glycine—alanine.

Mutations

N345L  E418K

| | |
0 200 400

. PI3-kinagze family, p85-binding domain
. PI3-kinage family, ras-binding domain
[ Phosphoinositide 3-kinase €2
Phosphoinositide 3-kinase family, accessory domain

. Phosphatidylinositol 3- and 4-kinase

E545K
E542K/E546K HI047R
600 800 1000 1068aa

. Mizzenze Mutation

Figure 4. PIK3CA mutation hotspots in lung adenocarcinoma. side bar shows the number of mutations. The lower bar shows residues of P/KSCA.
Abbreviations: E545K, codon 545 glutamic acid—lysine; E542K, codon 542 glutamic acid—lysine; E546K, codon 546 glutamic acid—lysine; N345L,
codon 345 asparagine—leucine; E418K, codon 418 glutamic acid—lysine; H1047R, codon 1047 histidine—arginine.
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L78fs

100 156aa

@ Frame Shift (Del)

. Frame Shift (Inz)

Figure 5. CDKNZA mutation hotspots in lung adenocarcinoma. side bar shows the number of mutations. The lower bar shows residues of COKNZA.
Abbreviations: P48fs, frame shift due to deletion at codon 48 proline; L78fs, Frame shift due to deletion at codon 78 leucine; R58Ter, termination
at codon 58 arginine; L63P, codon 63 leucine—proline; H66R, codon 66 histidine—arginine.

Table 3. Baseline characteristics of lung adenocarcinoma patients
with TP53 amino acid nucleotide changes

Characteristics Analytic patient (N=50)

Age (yr) 66.7 (40~89)
Sex
Male 20 (40.0)
Female 30 (60.0)
Smoking
Male
Former and current 19 (95.0)
Never 1 (5.0)
Female
Former and current 1 (3.3)
Never 29 (96.7)

Median (range) or N (%).

2. TP53 SO |7} EhAliGH TMQt SHX[O| UMEM

w Aol A 7Fg e Eiole} HQt HhAYo] 9 €919
E90xt Ago] 2 Ao & ARl 753 Edwel L Ayt
A 2] QAEASS B4 w41 8krt 5078 0] Z5
Hlon 1% gAjol 20(40%)eldeH FAAE= 199
(95.0%), BIZAAR= 199(5.0%) 22 BRIFQIL). ojAe e
3098(60.0%)°192™ 1% &AA 18(3.3%), Hl&At=
2978(96.7%) 2= Bl =|Qlc}. HAIQtollA 2] TP53 E¢iHo]
= S AAH40.0%) .ot H]&AZH60.0%)0l1 4] Hol T8t
(Table 3).

Table 4. TP53 mutation types in TP53 mutant lung adenocarcinoma

TP53 mutation

Types of mutation Smoker Never
(N=19%) smoker
(N=30)

Transversions 12 (63.2) 16 (53.3)
Deletions 1 (6.3) 3 (10.0)
Transitions 3 (15.8) 5 (16.7)
Transversions + deletions 2 (10.5) 1 (3.3)
Deletions + transitions 0 (0.0 1 (3.3)
Transversions + transitions 0 (0.0 4 (13.3)
Transversions + deletions + transitions 1 (56.3) 0 (0.0

N (%).
*Missed case.

3. AN SA| [ME 7R3 FTXIS] HSLEHO|

TP53EdHOE Ho Ao
AHol9] THE I FAA A H¥Htransversion,
03.2%)9] H&o] 7P w3k om 11 FIE o]of Ho|(transition,
15.8%), A8k} AAl(transversion + deletion, 10.5%) ©] =
Alof EAget 74-9-2F A&(deletion, 5.3%)<=C. 2 BAYACE H]
FAAE 8K(53.3%)0] 7 A o] E3kor I FHE o]
0] 70](16.7%), A2k} o] 9] -5-A] EAY(13.3%), 24(10.0%)
02 W) 2=R19] HAtolA Ak S A4lo] Aol
B} o S5 UeRGTtHTable 4). 93 7P539] &<IHo]
FR] JHRIAE ERI5E ] flof tlofe] B4 23} Het =
ZAAJo]| Mo Hrp Y Hle= =9kovt SAIF 0 & RoJekA] &
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Table 5. Association between smoking and TP53 mutation types
in TP53 mutant lung adenocarcinoma

Table 7. Clinicopathological characteristics of patients with TP53
P72R SNP in lung adenocarcinoma

TP53 mutation

Variable Transversions or
deletions / Transiti P-value
. ransitions
transversion +
deletions
Smoking 15 (83.3) 3 (16.7) >0.999*
Non-smoking 20 (80.0) 5 (20.0)
N (%).

*Fisher's exact test.

Table 6. Patterns of TP53 base transversion in TP53 mutant lung
adenocarcinoma

TP53 mutation

Patterns of

transversions Never smoker

Smoker (N=15)

(N=21)
G>T 2 (13.3) 1 (4.8)
T>G 0 (0.0) 0 (0.0)
G>C 0 (0.0) 0 (0.0
C>G 10 (66.7) 18 (85.7)
A>C 16.7) 0 (0.0)
C>A 0 (0.0) 0 (0.0)
A>T 0 (0.0) 0(0.0)
G>T + C>G 16.7) 1 4.8
G>T + C>A 1(6.7) 0 (0.0)
G>C + C>G 0 (0.0) 1 (4.8)
N (%).

Abbreviations: G, Guanine; T, Thymine; C, Cytosine; A, Adenine.

H P >0.999) (Table 5).
HAQF FHlofA 7H He HEAH] 39 Ak g
A HsHE EAgl o 59 offel A Qo] F&= 72H C
oA GE2] 7] #zto] 7 EobA| THAIFTH Table 6).

4. TP53P72R SNP7t &4

EAJLo|A] 7TP53 EAHo] Rert 7 =2 TP53 P72R
NP7P Ueh= gxte] atelshd] EA4S B3k HiA

TP53P72R SNP«] EIERES % =

A5 RIEIAINH P=0.026) TEAe] A7, Ad, &9
)7 29ke] Halro} Sojsh Awit

(Table 7).
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P72R (c.215C>G)

Variables Not identified  Present Prvalue
(N=56) (N=27)

Age (yr) 0.108*
<60 15 (55.6) 12 (44.4)
>60 41 (73.2) 15 (26.8)

Sex 0.657*
Female 36 (69.2) 16 (30.8)
Male 20 (64.5) 11 (35.5)

Smoking 0.976*
Never 35 (67.3) 17 (32.7)
Former and current 21 (67.7) 10 (32.3)

Differentiation 0.405*
Well 3 (50.0) 3 (50.0)
Moderately or poorly 33 (67.3) 16 (32.7)

Stage” 0.026*
I, 1l 26 (56.5) 20 (43.5)
I, v 28 (80.8) 7 (20.0)

N (%).

Abbreviations: P72R, codon 72 amino acid proline to arginine
substitution; SNP, single nucleotide polymorphism.

*Fisher's exact test. 'Differentiation, 28 cases missed. 'Stage, 2
cases missed.
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NGS £4-& 54l #H4etolA EdRe] f341E Exok=
R o] fHRlo] tigh A2 li— 7FssHA g3,
14]. T3}, s A ob2] defA)A] gk E2- Bl &
RS ERotal BRI =2 24 2| 5A419] 7t sk
ot QHH AEE Z71= olojd &= itk

A= NGS £4S o]-8sto] F =919 HAItollA

E@Hﬂol Y RIE7 2 A9 571 Rl dighE<dRio] sk
2548 BAsto] HokS FHsh= 7Y tﬂﬂa(ﬂ A1l &=t
EIHo| fRtete] A E = ScR
AR ok SH10] wAt} Ak =g
StaAt et

A3 At A NGS £4-8 B3l sH2le] HiAtol4 9] &
o] RIE7} &2 A9 570 I=F 71253 (60%), EGFR
(48%), KRAS(14%), PIK3CA (8%), CDKN2A (6%)Z 213
Oon o5& tFo 2 EAH0] SATS EAFITH16]. Tl
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TP53& AR FF A FAIAE 45 DNAS] =4
I A|ZARE 9 A|2F7] YA o] HofRltt. 753 &0l
2F95%7} DBDOJIA W¥sh, DBD E}
Z1 DNA @741 gl Aglol= 5282 dAIsHL, o] f-84=2]
A E/ISIE ot P532] 7]50] QA|EH. of2(5h A=Al
O FAZ AabA 0 & 24T 4= §lom A3 Qo DNA &4
o] S E|o] 2= FUS YoM TH28]. wHEkA] & A9
TP53-EAR0) 9] F7h= gl HlAdde] elle] H &= 3lom
55| 7TP533AT AT} 5= 720014 9] 7P H2 = R0]
Y Rl ekl S Ado A A2 Hle] QuEAZHA 7Hs7d
o] Jlttal AbEETh

S TR o k= HIE A SRk 7253 =Rl
7B &2 A 0= B QIeH9, 12, 28]. A2
NGS Z3}= HAAdoA 7P53 S )7} 7 o 'iAggle.
™ ghR19] ARt FElolA FAT 7253 EA 0|2k At
A2 ERIsk] flofl 7P53 =ArHol7HEASRE HlAQt 2kl
A EAR A3 g HT o Aol A ol Ao &<
AT Bl EARoA| Ho] HAgsto] 71E AT R e A
HERTE mAede] e HIEA o] 7R3 S0 ==
Z01(83%) & Uelh= BHH FARe] 7753 Edol= &
H3H60%) 2+ AA(20%)0]1 o At} Al o] HHAY H]go]
ZHo|Eot Eria B E|QIeH7]. & o] At SHlolA &
ol whE FEAHo] 78S AR A v SR A=
Zghe] HhAggo] 7H =ot oA A+te] Ao} =Tk A
gRRIglon SA £A419] A3t 7P53 =ARo] #3835
O] Fougt AHAE VA ktH Avalue>0.999).
SEA|9E 320] Tt $i57} 2o] ekt AE 2717} o Rl
= Zogt A E:

EQL S T Rl TP53 EAR0| AR =157,
158, 245, 248, 27328 A2AULE. A7t TP53 73419
A A T AR SIS Rl o R EE| QB =
A7) G:ColA T:A AZHG—T transversion)?| 7 EA 291
A740|1Q1EH29, 30]. BHHol HIEAAe] HoF 2204 7P53
AR G—T e A2 AR H|F 22 Hrt AA5HA|
A UEhdthal B = QIeH31-33). SPARE SRl H| ARt
oA & o Fetdatglo] 753 = 72 wEH RER|E
717} CoflA G Agk=]o] of]Alo] prolinel|A] arginine
O & A|gk=|= 7P53 P72R SNP A vlgo] 7 =A| Lt
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7Fs3S Z7HAIRILE SRAITE R Qitof|A] 753 5o 7t
Agt HlAet FElo e EAS BAS At ARt
OISt ATAIE YERHA] LJTH Avalue=0.108).
1’40 Fot 919 E40] e} weol& QI3 7P53 B oo
L1} 5ol = TP53 P72R SNP7} gH=119] #|4%tol]
H TG B/d0ll 710 o= ok & = Qitk. whbA wAde]
TF B4 ol et A=t 0419—% Z27Jsk=t o] TP53P72R
SNP2 &-83F 9t 71x)7} Q1o Al Q= A7 A&4 0
= F golrtal AEE:
SRR Ao A= H Ao A 77953 P72R SNP7} 255t
A Thpe] 7P <ol et FRke So] WHgskA] &3t
wEba] 7253 P72R SNP A3 =91 s dtollA] 7&<do]
1] 2]= ol thet 41 5712 $=8¥sto] 7P53P72R SNP7F
TG B/l gt 7o o5 ERlsfol & Alolefar Al st
75%]4_& NGSE ol-8=t #Aet o] SAHo] 74t
A2 FEAHCIY, G719 4, 24, 81 A9, BEAlH
o] 5 EARo] FPENF ofjgt FAHO] TARS FAlo £
A= 2o 755tk Eo& A 0%%*&474%1 INGS AAE
3 A A7E 755
ol FEES %L;— # E} 7113}7} NGSZ Eoﬁ SRl wl A
T 7P o] BAE U™ EGFRe] of
d 77539 S71E 8RR J»,;AL JFo| M= 7P53P72R SNP] d
A RIE7t 71 8- B sl Hlolth, o] NGSEoFd] &
BA]A] gk A2 HAALS ERIsk=H] vf$- -8 o=
AbaEth SHRIYE 7P53 SRS F U6k thdRt dldt
TP53 P72R SNPo| &% B/d0l| 7]o] W H]AA|32/d HtollAl
9] ]| thgt o W2 FElE IR H|w A7 HQsi

(@]
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o AtollA] 83752 TRl HAQt SR ZAIT] A7 1A1E
EXH(next generation sequencing, NGS) £4 23} =AH
o] RI=r e A9 S8 -RRF 7P53(60%), BGFR (48%), KRAS
(14%), PIK3CA 8%), CDKNZA (6%)5 SRIgicE A=
NGS #41= ol-8s1o] 2 gh=R19] Hiddox Z<rio] Ay
W72 439 571 8430l tigh-E Ao | SARES: F-Aslod
HAQRS -Fdok= M2 BARIE ERIstAF Flom 71 H-2-
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P53, EGFR. KRAS, PIK3CA, CDKN2AS) E1H0] 3kA
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