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(57) Abstract: Provided are a biomarker related to detection of lung adenocarcinoma and a use thereof. Also provided is a method
for in vitro detection of lung adenocarcinoma, comprising: acquiring a first mutation level from mutation levels of one or more bio -
markers at a first site of a subject, wherein the biomarker comprises at least one the following genes: TP53, EGFR, LRP1B, KRAS,
PTPRD, STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 and MRC2; comparing the first mutation level with a first refer-
ence level; and when there is a distinct difference between the first mutation level and the first reference level, determining that the
subject has a lung adenocarcinoma, wherein the first reference level is a mutation level of the biomarker at a first site of a normal in -
dividual.
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FITAR )5 — 25 KA1 AT RAAEAG I 52 338 e 75 A7 AE I s e I s, 491 /e 0 52 22 1 1)
i 2 3 B 2 P 40 e R ) — bl 2 22 B AR AR e A R SR KT, RIS A bR iR A7 %
AN IEFEAMER S —FA PR KT 8BS HACF MR e NE, RS &H .
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RAE AR I — AN S, E— 25K ARV ICTE 2 N 1E5 A I 4 380 41
R R AR K, FiSE I E R A7 %

TR 22 5, FTLGR BRI A SEmMEmZE R, Bl — 2% K B B R,
88— RA KN LR AAFAERAE, HHIIE—SH K R N URAZ . M —RAK
PRI NATAERS LGS, XIS — S5 K o R N A AR 1 55— RAB K 7R A 1.5N,
2N B 2N BLEANRAR, iR 2R, M degie B E R AA BEMT.

R AR IR St 7 ARSI T V20 R B SR T R B AR T AR A JiE 1) e R 2 A
PR N T AFAE VBRI AL L TE, 0 R ABE AT SR G I R R AL 22 A B, B0 1 4
it R () S DRVRRAIE AR]85 0 S it e AT IR NI AR A3 o R B AR A AR
BOR, RANFFIEALRAL, % H AR B AR 0 AR AR 10, R AR R I
37K Y it e o VS A PR e R BR ) BE DRI, RV 33k it FiAes 1) el vy 7 Al B2 R U
HARMY, BE68 i i R 9 U5 O VEA 588 R AR R R AR AL S AL b
FHT B Jiohed A R R AT Rk, i HL B )T DGR AE 688 I R ) 2 B SRR Dy 2R SR i e
SRS WG T SRR B

KNI 7347 335 A R A R e A . 35 DRSS A AR B DA A E
WA SREAR SR, iR R, HEKE, RRAEMERS, HITRBERMES S
By R ARILCA |13 ANEM R R A B Fovh 2 U 2 2 98B B [N ——TP53, EGFR,
LRPIB, KRAS, PTPRD, STKI1l, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 Al
MRC2, 7EAR 3L A5 L FE R BRSO AH L A o

RN, 3% B J5 R 7E i BRfes AR AR 0l AR A TE P A A S L i R AR, S
B 1 DA 2, BRI e AR [R5 i e B0 K DGR, BV E A TR 2 s
HE IR Z W e AR AE L o i, RN IN TPS3 FEDRIAE 44% A i fidee o
At Fm XN R Z MERAR, o n] UAE It BRI 2 W i) — B A bric s R RI
EGFR J:[RI{E 39%r [ A S i BAT it 20 i R BB VERAR,  HLHOHE R R AR AE TE R A
S PR L, S AR AR, EGFR R FRAEEL KRAS B, iiHE
7N EGFR £ Z 58745 T Leu858Arg Ml exon19del 47 s, T 2 B W ] 71357 S MR AT 2,
VR AR AT LAAE il e 12 SR 15036097 B — R AR ARc ) KK LRP1B R 7E
19% 1 B i o A G vk 22 5 U B 3 PR, 3o AT AR i Flhes 12 W 10— Fh AR )
PRIC; KUK KRAS B RIE 11% 97 B BT it 20 3 R BB PER A, R
A LME IR R 2 W — B AL hR e KUK IH PTPRD B:RIE 7% FE A i e o 2
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At Fm XN R Z MERAR, o n] UAE It BRI 2 W i) — B A bric s R RI
STK 11 F[R7E 4% [ A e h AT Geit2 i U R R R AR, S vl LA i B 12 Wi
[ — Bl AR KT NK I PIK3CA BERIE 5% [ i fides o BT G vt 2 5 U 25
MERAZ, $RRAT LME NI 2 W i) — M A bric ) KWK I RHPN2 B [RI{E 5% [
MR o B Gevt 2 5 R R VERAR, BRI TT DA A I e 2 W 1) — A AR bR i
KIINEI SMAD2 F:R7E 2% B s o B Git 22 5 R R E TR R A, $RRAT LAME
SRR S W B — B AR AR IR R AR I BRAF JERITE 4% B A o A Siil 2
BB TETRAR, SRR AT DR i s 2 7 i) — R A bR e s RN IN GLI3 B[R 7E
A% 1 [N it s o AT G vk 2 S 2 MR, SRR ] DA A il IR 12 i ) — Rh AL b
W0 KWK FLT1 £2DRAE 3% B i fdee o AT G vk 22 SO B PR AR, o]
PAAE R e 12 W () — Ph A 04 104 MRC2, %4 uPARAP. Endo180 B¢ CD280, KILA
RIL MRC2 JERTE 2% B A il B A Giit 58 UK B P48, $oRmT DAV At i
TR — P AR . KX BB DR A i — AN B AL S AR N I R A b, R TR
A RR ) T TR A e S0 P RETE BRI, RTDAR T AR B S R, (R B R
RIS WTTIE

MR AR A BH (R SE e ], BT B0 A A e B 45 FE K] TPS3, EGFR, LRP1B, KRAS, PTPRD,
STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 fll MRC2 Ff{fEE— . B
=4 O B N B IS s B A A EEAR A
BRI 3 — RARACE R — S % AT R A & 2 AN R [ R AR

PRAE AR B — A~ St 77 AR BEAG — PRI 32 i A E I B (26 L, 3 T DAA
PASCi 13k 2 2 B 1) — A S it 77 TRBE AT St A9 o A4 Ay I 52 3 A7 A I e 1) 7702
TP EE P IR, 2R EAR: 5 RBRNETT, T I5E R 2R E 15— A
[ — M 2 M AEVIRR LR AR, SR —RAKN, Frd EVbsic i aHE Ll T £
/b—FhE[H: TP53, EGFR, LRP1B, KRAS, PTPRD, STK11, SMAD2, PIK3CA, BRAF,
FLT1, RHPN2, GLI3 Al MRC2; #—HZ ¥, HHrdsH— RN PITHIE, T
Pk 88— RA KV HEBE—SHE KV, LIk E—REKV SRS 2% KRR
HEEFEN, FIE TR E BAMERE, PridE— 2B R AR e e A
B PR R A K ZERETT I, AR A BT DU A, A2 SURI R
BOZIR R D — e bt AR A ] — AN S 7 2 A AR S G I 52 1R 3 A A i B ) 7
IR AR AR s R, R4 I B AR R ) 3 — S it 77 2 PR D00 52 18 2 76 I U e F) 2
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B, EABER . RUUREARN BT PR, EIR A — S 77 e S b i 77 kR
H DRI SEIMIATTT I, AT DA B 0 5 ook S2 i, i, AR B0 5 — SR ARG
B TOAD S U PP B TR IRAF DN PP A, (A Lk 8 P A DU B 5 325 i L
XF, FRAGLEAT &5 AR5

PRAE A R B AN St 7 AR AL — Pl U AR A0 R ot o i B 8 R R 6, 120K
SR TR ATA A MR S o B A AR IE B AR A BT, B AR e ) B
PLN & /b—FpE K. TPS3, EGFR, LRP1B, KRAS, PTPRD, STK11, SMAD2, PIK3CA,
BRAF, FLT1, RHPN2, GLI3 fil MRC2; LASAR7RFrid VbR ic M i R A8 K 1 55 1 e ¢
RIE— U, RS —u B aEE—S2EKEER, RS -SRIk A
PRICHIAE TE T AR5 Pk AP Re ok U5 R B A7 T i R AR Ko iZSEE 77 =, TR
(1A WA T LR Bl ok 40 . 2 2RI AR I B IR P i e b — B, A AR R
— AN 77 TEE AT SE ] AR SRS 32 1 2 A AE I e 1 77 2 ORI AR R
A, FIFEE A A R I — e 77 S R A &, R BRI — U B
TR — R 5HE—SFKY, AR E— R 5 E— 2K RA
REZRN, HE TR B I R .

PRAE AR B — AN St 77 AR BEAG — P AR S U 32 338 A AE I R K 7702, 0T VEA
i+ A0 P B2 3 1 5 — A T ) — M 2 R AEMIRR IR R AS K, FRAFHE— RABIKF,
R Ik 52 3 1 5 BB A A A R iR AL bR IC IR RAZ K, SRAFEE RASK-,
RO RGN E A FIER: TP53, EGFR, LRPIB, KRAS, PTPRD, STKI1,
SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 fl MRC2, Fik#E —#BAr k4 i ;
B T i 55— RAS KPR 58 —RAKY, PR H— RA K5 Pk 88 - RA KR
G REERN, FIEAAZ R E BAMERE. FrARm ol i e Ew e, Gz
BRI HE IR AL A/ BRI IS A I B A o 1 SERETT A, IR
£ AP O ARV NI AL N E ot e L e N o U S a7 ey
(¥ CLNTE 8 BBl TR AR SRR o s AR S W — AN St 77 s B AT — SE ] P 1 44
AN B2 38 A7 AT i e (0 77 R AR R AE R S A, RIS AR R W IX — St 77 =X
PR S SR A7 AE I IR (R T, AR AN BB

PRAE A R B — AN St 77 AR BE R — PR 32 2 2 E S e (026 B, 2 8 DA SK
Jith R S it 77 2 PR A4 G I 52 1 A A R T T R I A B AP IR, i B A
55 RSN B TT, T AN SZ A 1) B — AR AL ) — R B 2 R A M hRc M ) R AR A
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PAFE—RAAKCE, PR TR 32303 (0 55— 8000 A A4 R Bk A= A br e M (0 A2 KF,
RAFH RANKCE, Irid EVhs il a5 LS 20— FE R TPS3, EGFR, LRP1B, KRAS,
PTPRD, STK1l1, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 fl MRC2; %5 ~H|%
6, 5HTRE KRR TAE, T HCRTR S - A KRR 58— SRR
PR S — R H P 58 —RA KN HA B2 ZE R0, HE Pk 52wl Sof il .
ZSEHE T A, BRI EE — B0 n] DL A I 2 SR R e B R T i 2B, P
PRI EE AR A7 Ry 52 i3 1 O 40 I B oA T AR AR A, R X AR B —A
SEit 77 B AT S T AR AR A0 52 18 A7 A8 Tt R 8 1) 7702 B BOR R AR AL A R ok
(Rl i FH AR R W) 3 — S it 77 2 AR D 32 i AP AE I IR I 3 B, AR BB . AR U
FORN AT DAFR SR, o AT — BAR st 77 b 0 o5 AP BRI SE I AT 77 20, AT DARS B A
B F SR Tk SE I, ol AR TRR IR S SR AR I R T A I R B TR BRAF I U
AR HO B s R DO B3l 5228 P B ELxT, 3R RO 45 2R 4%

MR A R B 57— ANt 77 AR I — A M AR Ik B AL (R, o FE R RHPN2, GLI3
ATMRC2 4. RHPN2, GLI3 fl MRC2 iX =/NERMA A, &K A E ROR DAL m e
M AFAE R RIRPE I = AN IR BN R R o SRR DRy 5 e R AL R R A OC I B R[] . IX = AR
AR ST 1) i SR IBC P ) e e SRSl B R, B T M e (e 032 W 5 el B A 02

MRAE AW o5 — A2 T7 20, SR bk SEitE 77 2 r ) it e B0 30 5 DR 66 o 7 i s
A/ #6367 M E 29 P 3% . RHPN2, GLI3 fll MRC2 X =AML, AW E K
I IRAE T I T A AE S ORI PRI =N SR B DR o BB DRy 55 Ja ok i A PR AH DG ) L
Rlo IX =AM D HRTE I ) i DB ) I i o BB B DR, R T i e P e 00 32 W 2
BRI 2 W o

TR AR W) 5 — A~ St 77 TCAR AL A — B 0 I 523 3 A7 A I R I 77 0%, %7 1k
A A I 52 R T it AL 2 i 4 i, e ) i e B R TR e T AR AE RAL, Ik et e
IXZ)F PR FH AP RHPN2, GLI3 Al MRC2 2 s >4 Bk i s Bk 3 R R AR A7 AE 98BI, 1
58 IR SZAAF AT AL IR o

WRAE AR B — AN SEHE B e I 52 438 (14 I 2L S B33 M 4 e e % e i Bl 5 2 R
e HAFAERAS, AfE: fa il RHPN2 J: & G 477E VI3M RAZ . KA K RHPN2 5[]
EH VI3IM AR R s AEAE N e A RE D, R U IR S, RHPN2 Z2[H ) V73M RAL &
RIIETL, PR LE (I IR A DS TR A, RIS AR AT it B fes 12 R YR 9 7 1 9T
HI R IC o

e

e
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RRAE A R B 5 — AN 52 77 AR LI — P U 32 8 A I e, e H A
L b SE i T7 TR AT — SE A T AR S I 52 1 3 A7 A I IR B DTV B A R EGR 2 2P
B, 2B, BRI TT, BT RN A2 1 R A 4L 23 B i i A ) e e K
BNEER e MEATFAERA, ik i e ik s B R AL R RHPN2, GLI3 1l MRC2 4 ii: =
FIE ST, SR RAK I B IeAHE, F T APk i e Ik s B R # A AR AR, B E B
R F A . RHPN2, GLI3 Al MRC2 X =ANER, &K B VR DA i i e
M AFAE R RIRPE I = AN IR BN R R o SRR DRy 5 e R AL R R A OC I B R[] . IX = AR
AR ST 1) i SR IBC P ) e e SRSl B R, B T M e (e 032 W 5 el B A 02

WRAE AR B — AN SEHE B e I 52 438 (14 I 2L S B33 M 4 e e % e i Bl 5 2 R
e HAFAERAS, AfE: fa il RHPN2 J: & G 477E VI3M RAZ . KA K RHPN2 5[]
ER) VT3M RAE R m AFEAE I B AR, 2 U B2, RHPN2 2R VI3M RAL 2
RIIETL, PR LE (I IR A DS TR A, RIS AR AT it B fes 12 R YR 9 7 1 9T
HI R IC o

PRAE A R B 5 — AN 5 77 TR L1 — P o AR D RE it i s R i alm &, i
ARG F TR0 i AL A i o AR A e B R R b B R AR R, ot e e Bk 3y
BRI B SR RHPN2, GLI3 A1 MRC2 ZH ;DA A7 it e Bk )y 2 DR R A8 5 i e O 22 1)
B U rRRES U A AR S e R S B TR AR AE R AR, B e I 52 i
FFAE St iR (145 B o

FESf R 1, BRI R R T R B oo B, (B AR JEUAR Mt Jiores 495 i S A A0 AN 8 e
R EE 2 RN Z R, CZ KRR K NEE R OIS N
o BGZE v S % 1100 e e R T 2 % 1) I e Ao it R 4T LB 7 7, 3 Fisher” s exact test i3,
RI TPS3 RASELR JEME——MNMEIE T H R R M h B s AR (P<0.05), &I
Bl 3, RANIZEERANE 5 R A B Z S — MIERE R, I R R R R
WBNEH - TP53 FEDR ) R AZ ZEA] AR hy— ke Il it e A& 755 A0 A e R MG 7 LR 9 AL b
InL//R

R AR WY 1) 3L — A~ S 77 TR A A — Tl &0 I 26 38 i e & 75 R AR B RS I 77 1%,
GO IREAE: AR I S AR ML P Y TPS3 JE R R ALK, 3R4T TPS3 JE AR
ARIKT, Ik B A A WA TIR TP53 JER AT KT 55 %07, LFHkER
RANKN-HPA S 2% BA REZ M, #5E Irid 858 e K B, ks —
S 7KV TPS3 HE IR AL AR R A % R 1) i i ee 2638 1) 28] 24 B8 35 o 4 JHL b ) A8 7K1
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GSETR T, FIRIISEAS KOS TPS3 SER b J 75 47 48 SRAS R B AFAE R AL B &
RBAFAEFR AT A o MRAE AR R SEREE],  RAS K RRIA T AR H AR . 3R —
ANBL AT A ZARE AR B il 40 M RE AR o KRR, R P 003 A5 AR o i B ) A B AT M SC
(library) #4, PARXS SCEEREAT ALY, 3RS AR BRI P80, HE, Xy 8
BT AT, AEIGNFEIE S SH TR, AR x4 R0 BArE R B, a4
WO B AR R B AEAE AR . AR SR B B A/B AR RAY . Horh, WU TR LA
WP G BT, TARHE BT B 00 I 5~ 6 BEATAH B SCEE R 46, 7T T B0 e ~F S s
APRF CG (Complete Genomics) CGA. Illumina/ Solexa. Life Technologies/ Ion Torrent
A Roche 454, AR il 3 1 6 BEAT B om BOSUR 3 I )7 SC 2R il 2% o ELxd ] AR SOAP
(Short Oligonucleotide Analysis Package), BWA ZF#FHEAT, 2R St 75 20t b AE FR 1,
et e, MRS SH R, Gl BT AR P A B E RVFE h A
HSEC (mismatch), h{REEN 1802, #5—% reads AL h ML R AASED, WY I%&
reads AT RIS 7. AT RS S F LB S H )P AN SN, BiERE 2N
RRWS LU BB A BB B PIIRME . A 2B By o B3
SIS B RAE RLA B BB E SR . FTRR IS P M CAUT A, w LU TS IRAG I B
PRAMERT R YR PR S EER, G, F-— RS0 0 0 A5 R A H 27
B, HZBREARAKRAANSE, HERASHTE] (MR NSHEFRA FEPE NCBI i
JFERRAEH HG19. SAaARRAL, 5 SNP. CNV fil nDel £/ —, FphoeAnl LET
FRAT 0 Ll ot &5 51 R FHAH L P O N R AR SR P 103 2 T, 46112 SNIP (547 14 31 7T 1 FH SOAPsnp
GATK AR BT BRA S OB B 3T

IRV 58 =22 K1 ] DAAEAS U 52 1A 35 A2 75 A7 AL I e I 00 5 4610 £ 0 5 Mk e E
5 [ i 20 A B S A MR AR i 3 — PR 2 P AR MDA e IR SR AR ARSI, (R A A [R] A
IR ICHTE 2 A~ A R A 6 0 (1 I e 26 3 i 2L A B0 i 4 i e ) SRS IK P s B8 =3 %K
TR LABUEIE, (RAFBOCTAH . BIEARRII—DSEHEH, 5 2% K ALY
TEMIAE 22 R R AR B R T i R R 0 i 4 4 2 it 400 e v ) P 380 8 A8 AT, TR I s (R
&

PR E 2 22 5, AL R A SEmMMZE R, HlasE =SB KRR AT R,
i TP53 F: R RAL KT LR NAFAERAL, B —SFKT- B AT R, i TPS3
LRI RAR KT Bon AR URAS, XIS =% B N AR, i TPS3 LA
RAKFRAA 15N, 2N B 2N L EANSAE: iR R 2 5%, Wr ARG Lz
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FHAREM.

PRAE A R B 1 5 — AN 52 77 TR LI — P LR 2 I s 2 B R AR S L 188
B DASE it AR 2 W] — 777 T PRS00 6 3 Tt s 2 75 R AR B R IO T VA I A A By AP AR i
BEAAHE: TPS3 JEFR I FIT, TR 3 (0 L B3 I 4t i P 3 TPS3 i DR 1 AR 7K
F, 343 TPS3 BRI RAKY, Pk S mE: SBIAE $t, S5Hd TPS3 BFR
AR B TAHE, T EEEITIR TPS3 BRI RAL/K- 558 — S %K -, ik B R RAZ K-
SRS — 2% KRG REZ RN, #E Ik S8 e kAR, ks %K
N TPS3 i RITE AR S AR % % 1 i Tl AL 1) It 2E 3 B8 i 40 L e ) A K S o B e AR e B
— AN St 77 TEE AT S 91 R AR WU R I R S 7 R AR R I T BB AR R AE AT A5
R, FREEHARYIE L7 X 2EE, ARAEEOR . ARUEH AR N 7] DL
fi, AT LAE I AR — S 77 A AR 2 A ) D R SR T AL R S AR ) D BB HR T, BASK
I, 3 S 091 o A 0 I AR 2 75 R AR e R I T i A0 B o ) AR SRR BB AT T 2K
i, LT TPS3 e PRIk U B oA 5 P+ e, T 3R15I 7 8 45

PR A R BH (1 53— AN 5 77 TR AL 1 — P U AR A0 RE It 72 75 A P R T ol AR R A ot 1141
A, HRA SRR H TR TR A YRE S G TPS3 BRI RAZ K k7] PSR R
JITid TPS53 H: PR B R AR /K- 15 Jiradh e 18 1) ik Baess (90 09 SR B0 388 = Ul W45, ok S8 = it W - &
BB ENCPE R, FHRE S KT N TPS3 FEIR1E AR & A #6710 i i £ 3 (10 il 41 44 8%,
W 40 R ) 9 AR K o BITRR B = UL I 1A LR ITIA TPS3 SRR A K558 55 /KF,
PR EE R R A K- 5T 5 S H K- BA W2 2 mmr,  FE Pk 82 e R A1
15 BERERESR R o B AR S B — AN St 77 2B AT — S 81 o ARG ) 8 8 i e 2 5
KA R ITE R BARAE AR AU RA , [FIRE I F AR K 9113 — it 77 X rb e U7 &
FEIEAFECA o

PRAE A R BH 9 75— A 5 77 AR (L 1 — P U s &6 38 TS ORI 750, 0T VE A
78+ U0 A Jl e T R 1) i A A B i A O P o 5 A DA D AN BRI AE R AR TPS3,
LRPIB, STK11, KEAP1, BRAF, MET fl MRC2; WiEfFAE D —NIREERFARE
R e BB S R 2 . TR TIUE SR 206, ARRCT 10U 1 B A A4 58 2 1) A A7
R EARRL. X B, BRI AR AR B LR AT B AN AR TR I i e f

RUINIEIT Kaplan-Meier 447587, FLAE 335 4 o [ B 26 2 1) i s A5 ot 204
RIUAART B A RIAMA B, #57 TPS3. LRP1B. STK11. KEAP1. BRAF. MET 1 MRC2
AR ) D AN R R ) R AR R BB A A, SR 40 XE, Ik B
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A TIAAE B3 R B HE R AR AE RAR I s A o R B TR o A T — N R A,
S5 TT RABH B AR Sl R 5 B Hh A TN A A7 S R B AR bR 124 o

S 77 T, RAR AR U AT AR AR PR AR . $REL— AN B A M T
[ At 2L U AR T M A0 RASE A o P A 0, R FE 000 2 R A o SR B A% R 1 AT 0 7 S8 (library )
&, BLAON SCPEBEAT EALI, K18 TALEEE BN PP 8 e, 0 D0 P s #E4T 04,
AFERGI T EEE 522 7 I LT, AR Lo 45 A B AR SRR B As . Hom, I m) F)
FIERAT 7 G 3047, ] AHE BTl BRI - & BEATAE R 0 SC B4, wI e F e~ &
A5 H AR CG(Complete Genomics) CGA . Illumina/ Solexa. Life Technologies/ Ton Torrent
A Roche 454, AR il 3 1 6 BEAT B om BOSUR 3 I )7 SC 2R il 2% o ELxd ] AR SOAP
(Short Oligonucleotide Analysis Package), BWA ZF#FHEAT, 2R St 75 20t b AE FR 1,
Lexbd g, RIELL S ERRE, Gl E NP EEE P e AR B E L VPR b A
4 (mismatch), h RN 1302, %% reads AT h ML AR, WAL IZ%
reads VAL BIZE FF, 4 RAE &% HBESHE VRSN, B &
RO LLX 2% PA). BB B FIMAE . A 2 DB By R B3
SIS B RAE RLA B BB E SR . FTRR IS P M CAUT A, w LU TS IRAG I B
PRAMERT R YR PR S EER, G, F-— RS0 0 0 A5 R A H 27
B, ERIBEEARRANS, HERMASHTH (WK ASFIEFRA) Ak NCBI i
JFERRAEH HG19. SAaARRAL, 5 SNP. CNV fil nDel £/ —, FphoeAnl LET
FRAT 0 Ll ot &5 51 R FHAH L P O N R AR SR P 103 2 T, 46112 SNIP (547 14 31 7T 1 FH SOAPsnp
GATK AR HEB AT BN SR B AT

PR A R W S, TR (08 8 A7 AT 2820 — AN BT 2 [R A 78 98788 1) i s 28 2 TS
BURZE, oA S SR

AR AR K B 4 5 — > S it 77 R AL — P D) ik e AR 3 UG AR e, 1 B
VASK it _E 3k 2 B — J7 T P 0 i i e S8 2 S ORI T A I i B 4 P 3R, 3B A
Fi: SEPUTRASKT I B IT, TR I s TS A8 2 I R B T A e T AR LR &
S ANFEAFAESEAE: TP53, LRP1B, STK11, KEAP1, BRAF, MET fil MRC2; 55 ¥
SEWRTC, SHTR ST RAR I B eAHE, T HE AFAE R DA b i R 7R SR I i R
R ERFETG R IR ITUE RO 2 A8, AT TS M8 AR RME B F AR A R
Gk . IXH, FIRRIIERAESAME EE N FIRMT— R R BB i s R . IR
AR IR B A S it 77 2 R W e R TS SR R T R AR R R, R
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EHX LT R EE, A ERR . RO AR AR TTUER, 7T DOEE s
it 75 A 2R L D e S e B S M R D RE T T, DASERE bR St ] o A e I i i g
PG BOR R I7 R BRI BAR S T7 2

R A= < WY F) P — A S 77 AR A P — ol 0 et Piotes 26 3 TS RCR R &, i)
AT TR 0 et FiAeE TS A ) It AL A B T i e A ATAE LA D — AN SRR AE
RARAF: TP5S3, LRPIB, STK11, KEAPI, BRAF, MET il MRC2; LLKAERAFAEE
/DA P ik DRI AE 5% A% 0 M s A5 3 O T fe RO ZE RSB DO U B 150 PITRR FS ROCR 260
F, BTGB A RAMEEE N AEFIHEE5E. X8, iR EREAMEEE N
AT — B TR FAAFAE T AL i e A o T ot 2R R B — A i it 7 2 PR 0 i e R 2
TG R 77 BARFAEAR RO HE, R A X — st 77 s Rl A&, £E 0k
ANHEFEE .

PR AR K BT R — A S e 77 2R AL ) — ol 00 it s A8 38 PR ORI JT V% 207154
R0 et Fpohes 0 S8 R I L 2R 2 P A L A 1) TQGAPS3 IR R 3R IR g ik Rk Kk~
HE=2F KV, AR REK SRS =25k A B2 Rr, A ki
fihes S PG BORZE, Pk s =275 7K1 IQGAP3 = PR 7E 1o &% A% 17 1 i flofes 38 19
Nt 4H B Il A i R Rk K . X B, BTRRI TG AR ZE AN TG RO T, 2 PATIUG AR
A7 AR R AR S KRB B ITRRFia BORZE 48, AHBCT T B B9 A B AMA 3 B A2 A7
R ZE AR, IXE, PR AR AME B N IQGAP3 £ R 1K AE N 2 2 mi il 1 i
Ji e S o

B IQGAP3 52 K W N RIS — A7 2L 1) ot s Bk 5l 12 A2 DR 26 Jl e Ao AR v v 1
Tike KIINKM, mRIER IQGAP3 [R5 450 1) o A A7 R ATC ok A7 2 2 A G
Z IR 5 AEL 6, 1R S lE TG 22 B A R OCHRTE . IQGAP3 PR T E i fltJee A
(oRlN 2L IR F R e SRR gt e sk //E A Tak /B

FEAZSEHETT I, BRI AR AT AR AT AR AT 8 AR BoR . S_REI— N E A
it 2L 2N AR B fi 20 L E A ) RN R R D PP B A R B RNA 35470 P SC % (library )
g, LARHI P SR REAT AL, SRAT S ALEUE RT3 AT
o, AR FEEE 52 E P, ARAE Hor a5 Rk R R R RIE K. Hor, Qe
AR AT 0 2~ G 8047, PR Prde B8 10 0 o~ 6 BEATAH R 1) SC e & T i
TS A HEATRT CG (Complete Genomics) CGA. Illumina/ Solexa. Life Technologies/ Ion
Torrent A1 Roche 454, #5171 5 BEAT 5 I BOSCR Sl e ST (R 1) 2% o XS AT RAR)
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F SOAP (Short Oligonucleotide Analysis Package), BWA ZE#FHET, R SLiE 77 20%) A
PERR®], exbid i, RIS SHBRE, Gl B WFEEE h &L (reads) &
Z AVFA h NMEETEC (mismatch), hR1EH 1 802, % —% reads PA T h MR KA
SETC, WAL NIZ4 reads ToIA AT RIS E T, B4 A5 % 441 2% 17 7 (1 B
o, BAFEEBR AW LS H T B LS HFIINAE . A 2D B
LU Ty BOXE 1 ReAr o5 (K S B AR LA B R R AL S5 . PR IS5 )7 P E 73], ]
P2 TR TR B AR AT B YA T I T B MBS B, fla, F-—EmImeL
FEERHAL T, ERREA R AN, HERHASH T (MK ASHEEFL)
Al FE NCBI 4 AR 1A HG19.

RUEAR IS, (L] RPKM 77t SRk F: RPKM = s, 3t

NL/103’

§1, CARRLLXS S H AR A reads 2 H, N AKX RIPTA LR KSR reads $, LK
H ARSI A BT

FITRR )55 =225 7K1 n] DAL S I i Fiofeg 6 S0 8 R IR 5, ) G 000 5 U 116 i i
i S I 2 2 B il 4 A A Th ) IQGAP3 BRI 287K P, R ks il IQGAP3 A:[F]
£ 22 P R G O M B e 28 2 P A 2L R B P A A R TP SRR KT =2t
A UTSGIE, IRAFBEC R & . RIEARR I — DLl H=2%KTN IQGAP3 1
PRIAE 224 T 28R B 1 oot S8 110 i AL 2 B i A A AS o ()P R AA KT, 5B E
RAF %A

PR 2R, rBLERRN. ARt ZER, g =2%KTEx IQGAP3
BRFLKE R K MATNRIAKERR N 15K, 2K B8 KT 2K i B & 2R,
PR GH EZEREA BE .

MRAEA A B A St 77 AR B — Pl i e A6 3 TR ROR AR B, 228 B D
SKHE AR e B 773 T e M) e R e R TS R T IR A B o b R, B4 RRRRE
PRI e, A TSI A R U 5 R I AL A B i A P 1) IQGAP3 2k (R (¥R 38 7K
Ty HNHE I, SRRSO BoTHE, MBI RIE KT 5 =5%
OV ELEE, PR RIEKCT 5 TR S =2 KT B A R E e, P e ik i R 2 1
TRRRZ, Bk 5 =287K T8 IQGAP3 H[R7E Tl 28 A i iy i e 7 i I 2L 4R s
S L P ALK X, BT RRAYTIUR SR ZMTUR ZOREF, A& LATIUR 128 A7 A X e
AR REN 70 (1 o PIAR TR R ZE 45 AT FUR 1B AR AL ME BB A I 22 i 0
XE, AR AERAME B Y IQGAP3 kKR K VRN B m R Is i e 5% . =
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RIS R ] A S 7 FBE AR — SEHE ] P A U A R 28 TR ORI TR BRIk
AL R FIE, RG] IX st s P 3R E, AR . AYUREAR A Fn] UL
i, Al LA 1SR 7T 3 R E R S RE on B T MR DI RE R T T, RS BIR Tk
D BR A ) A5 P LA S 7T 3

MRAE A B A St 7 FUHR AL — Pl i e &6 3 PR ORI sl &, il &
BLfE A0 A e U 25 110 s L 3 B s A S P 1 TQGAP3 5 AT ) 38 7K1 g ik 7
LB 7R PN 357K 5 i e (858 BE ROROC R 58 L W45, i s o W5 58
=SENKVEER, FIRE =35 K N IQGAP3 5 [RI7E TG R UT (9 i s 28 2 i i 20 41
B A L P R RAACT . X B, AR HUR BCR Z AU ROREF, & BLUR A9 47 004
SR AT R 1o PR TR RCR A AR TR AR T FUR S AR R ME BB, B
WERNAA X8, RS AERAMEEE Y IQGAP3 H R KIL/KTAEN B4 mikis
i e 83 . IRk = U BB SR IdREAKT 5B =% L, Aird&ik
PSR =S4T BAT &£ 5, Al Prid i B 35 R JOR 2 /5 B B
BN . IR AR ] — NS 77 2K A A B 8 TR ORI T VA R BOR RFIEAT
LR RFE, FIREIE X —SEi 7 s &, AL

N TEA IR A R ISR, TR B SR R s BIVE R, DUH T R
1115 A BE A 5 A5 Y KT B 1 o

SRS AE, BURNSEREH] il SRR AR ECE B, R T e B R
(¥, EEa A Tlumina 2 ) W S0 e SO 2R, A GRS U I AT i 3 2

Sl

RN RIS R A 52 1 AR Wb iR P I BOR kit VE BB R W& 7 o
IR AT B B A BOR, XK E T AR e B A AR B R I R AR EAT 4R AN (18
5 DNA R RNAD . SO O BUETHN, AmB R, Infsk. SERAT HBER, S E1
TEREIAR), By W e, R EW T G, A DS BB SR
FRRE AT AR, R BRI SRR A kA I PP 25 R . e R . A BB SE
BEAT Bxt o, RIS IR A . PSS DRI E R, DT E A CRIEARE) Ji
P A7 R B ) AR AR e o

. B S IR R

W ER, 25 8GR, BEERE RRRA . TR TR, RS
BRI CEAR, NBURCEEBALD MG IR HR, B2 5n A 5
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HARMR ISR, TNM - AR an g i), wfe iiiess (5l R e B L 25 5 R I iR
). RBUHSNERG, LR RWEIEE, FHRIFEAE-80°C A& KIHRHIHE A o
HAULRZH DNA $2EUE % Qiagen 2 7 1 QlAamp DNA Mini Kit 3 Ui B LI . 4141
& RNA [{H2EUE #2 Life Technologies 24 7 TRIzol®AF 58 k. FiR FREXK) DNA/RNA £
Joi B AN A 3 B IR BRI FLUK B Agilent 2100 22 Hr G ZRAS o FHAI T 21 %59 W, SNP A7 5
AT PR BB I0AE, AR - K DNA i RNA AR T R — A
T EENAL B, AR
1. 4RI FEAHE: 2-3ug LR 4] DNA FEHy, (] Covarias #5545, #ikt
HLFT BT AT 35 500bp 2247 BT A BT 51, 28 )5 K88 Tllumina Paired-End AR FEBEAT SCEM
i, fiH T4 DNA K48 . Klenow KB T4 2 RA%H BRI AZ B BRTE B2 £h 58 R
mEE, 15 JEH DNA FBUE ] Klenow BE(3-5"exo)3 i i1k, F] T4DNA &80 b
PE index #%3k (Bz3k 270 5° stMumne FAEAL G O, SERSCFEME. RIRRAPERERSE,
B1# B Qiagen 24 A QIAquick PCR Purification Kit #H{T4tifk..
2. AA BT TR 3ug JEF 4] DNA # iR 77584737, 0 E PE index %
3, F SureSelect #[a1E % RS0 Sureselect AAFMEF SOMb I & UL WA FRAN & £/ B
F X3 B, % 200bp Tlumina Paired-End 5 3
3. B FE G : 20ugRNA FEA, 248 RNase-free DNase I (New England BioLabs)
37° C Kb 30 2% L2 5% DNA. H oligo(dT) B £ % A ¥ mRNA, HIBEHLGI A4S 5
(Invitrogen A 7)) & 1% cDNA —##, 1 il RNase H(Invitrogen) 1 DNA polymerase I (New
England BioLabs). &5 i ¢cDNA 8. MR4E K Ui V558 cDNA SCEEMEE
4. L
SRR S T, AR BT Hiseq2000 M5 Y G HEAT EALINFE, Hrp 43t R4 miE
JE WU FPAG I PP 5 A « g DR T B T 22 /D SOX IO 5 %, e 55 4L 4V 30X M m
=. HEBIER AL
1. HdEit
B o3 E W OF % & Ja ., 1) A cutadapt K fF (v1.8)
(http://cutadapt.readthedocs.org/en/latest/index. htm!1)%f JFU4G 1) N HUEIE AT WD 08, 5%
R A S HER P BB (reads), ZERICH S8R, BFEER>10%M Ns /351 BI R FH8E 1)
FERT 10%MEE, VLAKT 50%M58HE q [H/NT S kB . DUNITAFE kT
TG B .

20



WO 2017/075784 PCT/CN2015/093909

2. HERA M AR i

1) 1 ] BWA #44(v0.5.9) (http://bio-bwa.sourceforge.net/)* &1 it &= PE reads 5 UCSC %
P2 I+ hgl9 &% 7 3(ftp://hgdownload.cse.ucsc.edu/goldenPath/hg19/bigZips/chromFa tar.gz)
HEAT L X152 SAM #% 7 (http://samtools.github.io/hts-specs/SAMv 1.pdf) i LE X 45

2) i H samtools 2 fF(v0.1.18) (http://samtools.sourceforge net/ )t SAM k&1 LEXT 44
el BAM kg OF 12 IEARFRBEAT HEFP

3) i H] Picard ¥ {F(v1.54) (http://picard.sourceforge.net/) 25 [ [K] PCR SE36 7 4 K E ¥
Fllo

4y M M | fF  Genome  Analysis  Toolkit (GATK)  (v1.0.6076)
(https://www.broadinstitute.org/gatk/)% indel BT 17 54T B 4k

% O OX S oW & . D A MutTet B O (v1.1.4)
(http://www.broadinstitute. org/cancer/cga/mutect) & K 4% . 2) {8 A Platypus ¥ 14 (v0.7.9.1)
(http://www.well.ox.ac.uk/platypus)FEAT XS 73 B (- HIME 423 5 TR 2 R dm A 43R
B AL AR )G B AR M5 AN Bk 3) i SegSeq H &
(http://www.broadinstitute.org/cancer/cga/segseq) AT BT 73 #T (- B R 4 23 55 1 41 21
AL NNIE A D MAE R AFBNEAM ML+ DAL 7. 4) ] CREST #ff(v1.0)
(www.stjuderesearch.org/site/lab/zhang )BEAT T 81 (ML 51EFHAR . Hiemd
GIMNEF HLIWMARAR) FEUALIM AL e IR A2 R il 2 8 i ANNOVAR 44
(20110c¢t02) (http://annovar.openbioinformatics.org/en/latest/ ) 34T VE R

A e 2. 2 R AR BRI S 8 BT Gt S R e jEAT i, A A BB L DR AR Y, it
RN B )R A B, M HZTT IRV RAZAE VM D e o o [R5 FR T S AR AR
FAZ ) 73 BN G TH 56, 48 ] Benjamini-Hochberg 77 12:4f & #1746 5 2 (FDR), i i FDR
q f /N~ T o1 ® i , A M MutSigCV . fF (v14)
(http://www.broadinstitute.org/cancer/cga/mutsig) Fl il 7. 2 14 FEAL [ 5L [R]

3. AR

o4 W ox . P # oucsCc # O OE L hgld H F P G
(ftp://hgdownload.cse.ucsc.edu/goldenPath/hg19/bigZips/chromFa.tar.gz) il # % H % 4
(ftp://hgdownload.cse.ucsc.edu/goldenPath/hg19/database/refGene.txt.gz), it 3 J5 ) HL4E 15 H
SOAP2 #f#(v2.21) (http://soap.genomics.org.cn/soapaligner. htm1) 34T LEXf, 0 ¥FEESK read T
LA DT 5 ANMEEL. A RPKM J5ik T 5 R R IA K
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106C
NL/103

Horfr, C AR BT EFE R reads B0 H, N AR BI A 2R S reads 2L,
L AR U L R ) 40

. &

RIS 73 B EE L A b 335 AN il IR R I oRs 35 ANtk D 4l B R LA SO E B 4 448,
MAEEAREAE, AR, BRKIE . BN IhEeSE, TR TR B S 5
Hr, BE LN I A S A AR e i H, R B K I L fii iR A O A AR e A
SERIIHBRAERE A, R IEE A 90% SRR M IR RS 45 R — 30, IXEERIFBIRE, REWAE
ol R BRI L R S R SR A AR o

1. il e S50 AH OC 1 BK 5y ¢ A B[R]

i 1 FIE 2A-C o, RIS BL B SRR KR 4, e 13 N IRERE A
HA G AR RAIED, AEAR SR e IR A BURAH R H o X Le I R AL fF
TP53, EGFR, LRP1B, KRAS, PTPRD, STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2,
GLI3 fl MRC2. &2 TR E B R AR,

TX S DR 76 o [N i e A A o B A 2 LB AR e, BRI AL R AR IR 5 I e
B IS, B T AR F T A2 i e A IRPE A o 3K 13 M EER T A — AN B
AR 2E A A RT LA T 000 e B 3508 P BRI RS I, R DAV i s LS Wi

Her, TP53 #F, KW AGL o8 A TPS3 JERILE 44% T A e b B A giit 2
B R ZTERA, k1 M 2A s, s Hm] DUE it i 2 Wi — R AE Y bRic ) .

EGFR %R, AR MG 41 KB EGFR SERTE 39% 51 B A i T B i i 25
fREERA, Wi 1 ME 2A fos, HIGERRABETRME LR L EETEEL, 5
FA A BHEAH L, EGFR E:RMRAERLL KRAS B, 4R E/R, EGFR FERAET
Leu858Arg il exon19del £i7 5, 9B ZER AT ANG 7 BUBMEAL &, B AR ] LUE A i
FAeE 2 W7 BB R T I — Rl A AR IR .

LRP1B #[H, KW AGiHr &I LRPIB FFE 19% 5 B A e+ 247 it
S RZPERAR, i 1 A 2A Fos, 5o HRT DU il e 12 Wi i) — R AR ARac ) .

KRAS H[H, K AG 50T RI KRAS JERITE 11% 5 B A e T B it 25
FRZVERA, 1 A 2B R, 5o Hon] DU ol e 12 Wi i) — A AR bric ) .

PTPRD #:[K, KB AL i1 41 &K IL PTPRD SR 71 7% B At e 7 B Goit 245
FRZVERA, 1 A 2B R, 5o Hon] DU ol e 12 Wi i) — A AR bric ) .
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PIK3CA £, KB AZH M &KL PIK3CA £ RTE 5% B A IiE of HA giit 235
S EZERAR, i 1 M 2B B, RIS IR DR I R 2 W 0 — R A bRie ).

RHPN2 [, & A Gt 44 &I RHPN2 [R5 5% B At e 1 B Goit 245
FRZVERA, 1 A 2B R, 5o Hon] DU ol e 12 Wi i) — A AR bric ) .

STK11 &K, K AGHH M &I STK11 FERAE 4% [ A il 2 A giit 8
FRZVERA, 1 A 2B R, 5o Hon] DU ol e 12 Wi i) — A AR bric ) .

BRAF 2, K AGuih 738 K I BRAF SR E 4% E A i s o7 2o Feik 22 5 U0
EEMERA, a1 A 2C B, RS H AT DR IR 2 W 0 — R A A bRie )

GLI3 H:[H, KW A Guit o3t KIN GLI3 FE[RIAE 4% [ AW e o B Gt 2 3 U
HVERA, k1 M 2C Fros, o HnT BUE g i e 12 Wi i) — A AR hric 4

FLT1 B[R, KW A Ge it 708 KW FLT1 B RE 3% At s o B G v 2 1 SO
HVERA, k1 M 2C Fros, o HnT BUE g i e 12 Wi i) — A AR hric 4

MRC2 F#:[H, 54 uPARAP. Endo180 3% CD280, KM AGtit4#r kBl MRC2 £ [H1E
2% BN i s o LA ST 2R U W A, il 1 M 2C R, RN BUME N
it e 12 Wi ) — b AR ARE A

SMAD2 #[H, KNG Hr K SMAD2 F:RE 2% [ A i e o BAT giit 2 s
S PERAR, i 1 A 2C B, 3RS AT DR I IR 2 W 0 — R A bRie ).

B T RILA B2 ORI R R, R P A RIRHIE R IR IA G v 22 5 SR 25 PR R AR R A,
AT REAEThRE L BUB RIS SEIR, 55 APC, KEAP1, ATF7IP, ITIHS, IQGAP3, MET,
ERBB2 1 TERT, Wil 1. &l 2D FIEl 2E Fiw.

2. TR e K ) R AR K]

AR FEDR A, AR BT OO IAE i e T AR AE R B R 3 AN IRBNFE R, 7303 & RHPN2,
GLI3 1 MRC2, A RHPN2 F:RH A @R AN = VI3M, AR BRI R A, 7]
VBT 2R AT I B 12 BRI VR I 7 R A — 23 I A b 124 o

3. TP53 kPRI g i i i e e 3% AE bR ic )

FESf R 1, BRI R R T R B oo B, (B AR JEUAR Mt Jiores 495 i S A A0 AN 8 e
R EE 2R RN Z R, EZ RAMA . R IET R RIS AR E
o BZE v S A (16 e e R0 T 2 % 1) i IR A e R 4T EL B 7, AR K 3@ ST Fisher” s exact
test K36, KIN TP53 J R & M — — ANEIET H A% (W I e 22 M (P<0.05) B ML A,
Wi 3 fw, RS 5 R A B E AR E — MR R, R R R R A
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KA IREE o« KW AR tH TPS3 BRI AT LAE Ay —Fivksr U e & 15 R AL e B ARy T Pl s
HI R IC o

4. RAFER 5 Im PRFRAL A

J@IT Fisher’ s exact test 3%, KA AKIL EGFR JE R 58745 . 25 1 55 AR RMR A8 2 AH O,
ifi LRP1B, KRAS, PTPRD, GLI3 fll KEAP1 J&[RI548 i & Hh 50 00 s A e . S,
J@IT Fisher” s exact test #:36, & W A K I EGFR SR 5848 i 5 W 5 Lo Pk S8 A 9%, 1 LRP1B,
APC, KRAS, PTPRD, KEAP1, ITIHS, FLT1 fl STK11 R 5745 & 2 b 5 5 1 g5 AH G
FALHY, 83T Fisher” s exact test fu6r, A PN AICAKEL TP53, GLI3 Al ITIHS JE PR R4 i 2%
HHFER KT 60 FREFG, WK 3 Fix.

5+ i B I PR S LS 12 W A b e )

KN EIT Kaplan-Meier 277207, LLE 335 44 o I m I & 3 DA B N BESE, RO
FHXT R A BUAMA 238, %577 TP53 B LRP1B B¢ STK11 B¢ KEAP1 B¢ BRAF 5{ MET 5 MRC2
BT AREFPEEE - MER R, WRRREREREAN, AR, B8 B
BRI AEATT—ANEE DR, 2 m] DUV Ayt PR S e v 1) 00 A A7 S R AR im 12 . (BT 4D

6~ BT i e TS R A W bR e A

T WFBIE, SEERaiR. IR, S0 5 AER IR & S0 o i,
RN — A BB UK S 5 R IQGAP3, 125 R7E IR B AR v i KPR, il s s
B IL I IQGAP3 B[R 5 4540 (1 S AR AP 2 FITE e A R B A OG, i 6 P, Ron
55 i e TG 22 LA i B ORI ME . TQGAP3 JE DR A4 Sy XAy i e 2 W AN L F5 8 R DA 4 L
— PR R A AR o

LRI RHA T, ZHEARGE “—ADSLHER] 7« —LESLE 5] 7 Rl B ARR B,
“—UBEIRA 7 B BARSTE T R SRR R 4 G SEHE B BUR B A 1 A RHIE . 4
M. MORHECE R S T AR IR D — AL BORE . ARG, X EAARE
IR BIERIRA —E R AR SEER BOR G W H, R BARRE. 4509, pRlEk
R AT AT AT — AN B A SE I B B v A& i 77 IR &

G DER MR T AR R SEHEG], AU E RN 7T LR RS
AR B SR BN R B RO D0 AT AR X B SRR BT 2 R AR B0, BT, ARk
P P 90 TR EHASUR) 22 3R B L4 R A R €
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A R P

1. —HNHIE I Eh AR, H LR RHPN2, GLI3 Al MRC2 2H .

2. BOMIEESR 1 M B Bl ) 2 DR £ V6 97 i Bee « R/ B8 &6 7 i B 250 mh i e

3. PESRS NSZ E AEAE I RS 1 T, HARRIEAE T, A

00 52 K P it 2 2 R i 4 3, Dk e B ) R 5 R AEAE R AR, i i Jl e B
BFE R HE RHPN2, GLI3 Fl MRC2 41 il

4 BT Mt e SR ) ik DR AR AE RAR I, 08 i 32 1A 38 A7 1R I s o

4. BUMEER 3 (77105, HAFEAE T, PIrdas il 32 i3 0 it 25 2 B3 ik 400 e o ) frk e
B HE R S ERATAE AL, A4

I RHPN2 J R 5775 VI3M RAL .

5. Mk A AL IR ARG, AT, A

SRR A T, TR A2 R 1 I 4 S it 4 A ) e e R 3 TR 75 AT
TFAESEAS, Tk it B IX S0 3L IR £ 9 RHPN2, GLI3 fll MRC2 Z1 Ak

BE=HE R TT, 5Pk RASK I A, F T 24 P i B Bl ) DR R AT AL S AR
158 Fividk 32 138 A7 1L I o

6. BUMER 5 RS E, HAFEAE T, Jridiaer I 52 38 0 s 2 24 Bl 35 s 4 i, v i) i fl e
B HE R S ERATAE AL, A4

Kol RHPN2 H Rl S A7 7E VI3M R4

7. P VIR AR IR R S A, HRHMIEE T, B

PR8I0 B A A e e £ 0 Pl Bk 0 e DR g R AR k] o e e fs Bl 1) e DR E
F:[A RHPN2, GLI3 Fl MRC2 41 LA K

i3 i Mg B0 1) A DR 5 A 5 P e O BRI 58 U A5

8. —PMASMEINSZ A AR T, HAMEE T, A

RS2 AR (K 5 — AT o 1 — Bl 2 M A bR IO BRI, SRR K

Bk VbR ic a5 LR & /b — B [K: TPS3, EGFR, LRP1B, KRAS, PTPRD,

STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 fl MRC2;

KPR 5 — ALK HEB-—SH KT LE, UrRE— REKF5HRE 2% KT
HARZEZFN, FE Pk 2k S e,

FITIR 55— 225 7K1 i AR b ie WA LA T B 58— A B R AR AKCF
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9. — MG IR E AN IR E, HAMEET, 4.

AR T, TN E Pk 52 ) 5 A T i — R e 2 R AR iR
RANKN, B —RALKF,

Bk VbR ic a5 LR & /b — B [K: TPS3, EGFR, LRP1B, KRAS, PTPRD,

STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 fil MRC2;

FBHERTT, SRR TTHE, HTRIRE - REKF58 5%
KL, RS — RV 5rR E— 2 K B REZ RN, HEIERZRAE &
A i e

FITIR 55— 225 7K P N B b ie WA 1A T 1 58— A 1) R A K

10, — P 8 A oAt St oI B e at R &, HRRIEAE T, B4

F TS0 Jsk A et v PR A AR P ) SR AR KPR, ik A bR ic B 48 LR
Z/b—Fh L TP53, EGFR, LRP1B, KRAS, PTPRD, STK11, SMAD2, PIK3CA, BRAF,
FLT1, RHPN2, GLI3 fl MRC2; bPLJ

BN IR SRR e I A A S5 I e O RV A — U, ARk, Pk s —id vl
FALHE—SEKHER, TR E—SE KR IR AR ic e IR E ME T i 5 ik A4
YA It SRS AH 7] (R BB 7 R R AR KT

11, — PRSI SZ AR AT AL IR I 700, HARrEAE T, A4

oI 523 B 88— SR P 1 — P ECE 2 R AR IC ) I RAR K, BRI — RAKE,

I BT 523 0 88 A7 FP RAE R BT R AR WA ic ) B RAZ K, BRIG 58 RAKF,

Bk VbR ic a5 LR & /b — B [K: TPS3, EGFR, LRP1B, KRAS, PTPRD,

STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 1 MRC2, Fit% —#fr

NIEE AL,

LA it 35— FRAB /KPR IR 58 — FRAZIKT:, M PTR S — RAR K- 5 BT 85 — RAE K
FHEAREZE RN, HEPTIR 2 B i .

12, — ik S A7 e e (2 B, HUARREAE T, B4

BRI TT, T RS2 B SRt i — M 2 R A AR R AR
K, BRIFHE RN, UK

FIT R 3233 (4 88 3R A7 AP A R BTk AR WA i M B AR K, BR1G 88— RAZKF,

Bk VbR ic a5 LR & /b — B [K: TPS3, EGFR, LRP1B, KRAS, PTPRD,

STK11, SMAD2, PIK3CA, BRAF, FLT1, RHPN2, GLI3 1 MRC2, Fit% —#fr
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N IR AL

B HERIT, HHTARSE SRR R TAEE, T TR H - AR K R T IR 5
TR, MR E - RAK S PR S RAS KT BAT R ), HE ik 2 A
AT I TR

13, iSRRI T s, HAREE T, AdE:

o I 28 I 2 2B I At e H 1) TPS3 BRDR M SRR KT, 3R1F TPS3 BRI AL /KT,
BT S oA T e

HLE A TPS3 JE R AL 558 28 K1, LFTd R RAL K5 ik 58 — 2% 7K
TRAREZETN, #E k&3 e R ERRE,

BT 58 — 25 K -2 TPS3 BERIE R R AR 5 2 110 I s A6 387 (14 i 2 44 B30 38 i 4 i

[ 9 AZ A

14, Pk S e & R R E, HEEET, A

TPS53 FE RGN BT, T D0 6 2 0 A 4 £ B 3 Bt 4 i 7 ) TPS3 2 DR X R A8 KT
A3 TPS3 SR RASKT:, Pk S A7 I fisee
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A. CLASSIFICATION OF SUBJECT MATTER

CI2N 15/12 (2006.01) i; A61K 48/00 (2006.01) i; A61P 35/00 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CI2N, A61K, A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Data Bases: CNTXT, CNABS, DWPI, SIPOABS, ISI WEB OF KNOWLEDGE (Biosis, medline, Embase), CNKI, PUBMED

Search Terms: lung adenocarcinoma, lung cancer, gene, mutant, detect, thpn2, gli3, mrc2
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A TW 201311906 A (UNIV NAT TAIWAN et al.), 16 March 2013 (16.03.2013), see claim 1 claims 1-7 (all), 8-12
and 16-18 (parts)

A CN 104818334 A (BEJING YANGSHEN BIOINFORMATICS TECHNOLOGY CO., claims 1-7 (all), 8-12
LTD.), 05 August 2015 (05.08.2015), see the whole document and 16-18 (parts)

A US 2005112707 A1 (UNIV NEW YORK STATE et al.), 26 May 2005 (26.05.2005), see the claims 1-7 (all), 8-12
whole document and 16-18 (parts)

A WO 2014172456 A1 (HEDGEPATH LLC), 23 October 2014 (23.10.2014), see the whole claims 1-7 (all), 8-12
document and 16-18 (parts)

[ Further documents are listed in the continuation of Box C.

X See patent family annex.
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citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means
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later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family
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22 August 2016 (22.08.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China
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Authorized officer

SUN, Yanke

Telephone No.: (86-10) 62088439
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[1] the first group of inventions: claims 1-7 (all), 8-12 and 16-18 (parts):

[2] relating to a group of lung adenocarcinoma driver gene and a method, kit and device for detecting the presence of the lung
adenocarcinoma in a subject in vitro, and a method, device and kit for detecting the prognosis effect of a lung adenocarcinoma patient,
wherein the genes related for detecting are: RHPN2, GLI3 and/or MRC2;

[3] the second group of inventions: claims 13-15 (all), 8-12 and 16-18 (parts)

[4] relating to a method, device and kit for detecting the metastases of the lung adenocarcinoma of a patient in vitro, and a
method, kit and device for detecting the presence of the lung adenocarcinoma in a subject in vitro, and a method, device and kit for
detecting the prognosis effect of a lung adenocarcinoma patient, and gene related for detecting is: TP53;

[5] the third to eleventh groups of inventions: claims 8-12 and 16-18 (parts)

[6] relating to a method, kit and device for detecting the presence of the lung adenocarcinoma in a subject in vitro, and/or a
method, device and kit for detecting the prognosis effect of a lung adenocarcinoma patient, and genes related for detecting are: EGFR,
LRPIB, KRAS, PTPRD, STK11, SMAD2, PIK3CA, BRAF and FLT1;

[7] The twelfth and thirteenth groups of inventions: claims 16-18 (parts)

[8] relating to a method, kit and device for detecting the presence of the lung adenocarcinoma in a subject in vitro, and/or a
method, device and kit for detecting the prognosis effect of a lung adenocarcinoma patient, and genes related for detecting are: KEAP1
and MET;

[9] the fourteenth group of inventions: claims 19-21 (all)

[10] relating to a method, device and kit for detecting the prognosis effect of a lung adenocarcinoma patient, and the gene
related for detecting is: IQGAP3.

[11] The fourteen groups of inventions relate to detecting lung adenocarcinoma, and are respectively based on detecting
different genes. Since detecting a lung adenocarcinoma is a known method in the art, the above-mentioned fourteen groups of
inventions do not share the same or corresponding special technical features therebetween, and not complying with the requirement of
unity of invention under PCT Rule 13.1.

1. [ Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. 0 Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. [0 Asonly some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on protest [0 The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[0 The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

[0 No protest accompanied the payment of additional search fees.
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