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ABSTRACT —— Background. A successful genetic analysis by accurate and quick next generation sequencing
(NGS) has become essential in decision-making in relation to the treatment strategy for patients with advanced
non-small cell lung cancer (NSCLC). We report the case of a female NSCLC patient in a country in which no driver
mutations had been detected. A targetable driver mutation was successfully detected through the re-evaluation
of LC-SCRUM-Asia (Lung Cancer Genomic Screening Project for Individualized Medicine in Asia). Case. A 49-
year-old, never-smoking woman was diagnosed with advanced lung adenocarcinoma based on the histopathologi-
cal analysis of a surgical biopsy specimen of her right cervical lymph node in Vietnam. NGS, which was per-
formed using the specimen that was resected in her country did not detect any driver mutations. She came to Ja-
pan with the hope of undergoing a re-examination with NGS. The second NGS analysis through LC-SCRUM-Asia
using her pleural effusion successfully detected the SDC4-ROS1 fusion gene, leading to treatment with crizotinib.
An evaluation of the quality of DNA and RNA from the surgically resected metastatic cervical lymph node re-
vealed severe fragmentation of DNA, which seemed to be caused by formalin over-fixation. Conclusion. It is nec-
essary to consider the storage condition when submitting samples for NGS. Global quality management is also re-
quired for the application NGS in precision medicine.
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BIE TR SNz 7 0y 2 BiA» 58 L 2w
DNA, RNA % Maxwell® RSC DNA FFPE kit (Promega)
& Maxwell® RSC RNA FFPE kit (Promega) % Zi1LZ
JHWTHIH L, Bl o oh G-l 2 17 > 72. DNA (3 0.58
ng/uWl ORETHP T2 2 E23TE, 7Ha— ZAEAIK

Figure 1. Enhanced CT scanning shows (A) pleural effusion in the right thoracic cage, (B) bone metastasis in the
left ilium (white arrowhead).

304 Japanese Journal of Lung Cancer—Vol 61, No 4, Aug 20, 2021—www.haigan.gr.jp



ROS1 Fusion Gene Detected in a Re-analysis at LC-SCRUM-Asia—Kunimasa et al

s
L

: v~$ﬁmi'.

Figure 2. A histopathological analysis of the resected metastatic cervical lymph node. (A) The gross findings of the
specimen, (B) a macroscopic image of the resected specimen. The immunohistopathological analysis of the resected
specimen: (C) hematoxylin and eosin staining, (D) anti-TTF-1 antibody staining, (E) anti-CK7 antibody staining, (F)
anti-CK20 antibody staining, (G) anti-PD-L1 antibody staining.

BT, AREHAZR 2N 2 F2%200 bp £ & 100 bp BLF 2
Blggsh, WL ALASERR S 1172 (Figure 6A). RNA
ZOWTIE 7.7 ng/ul OFRPETHIM T 5 Z & A3 TE 72

Bioanalyzer (Agilent) 2 & % &, RNA Integrity Num-
bers (RIN) £ 1.0 TH-722%5 200 X7 L+ F FL LD
RNA Wi o#l & %2R~ 3EETH % DV200=85% Td 1,
NGS T ICH W5 RNA & L ClE @ & v o) 5f i &
7z - 7= (Figure 6B). SDC4-ROS1 (S2;R32) \Zk3 %7
FTAX—ZBEOLEHMER L, 4 il L7z RNA %
JH T Reverse Transcription PCR (RT-PCR) #4175 7z
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ure 7).
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Molecular Genetic Analysis Report

PATIENT INFORMATION
name : [N DoB: 1971 Gender: Female

Clinical information: lung cancer Sample: tissue biopsy Physican: _
Collection dala:_ Collection office : 115 hospotal  Report date :_
RESULTS Code: F3348
Gene Type
| L858R not detected
LE61P.QR) _holdemcted
G7190 not detectod
GT19AS.C.0) not detected | el
EGFR L5/ ot dotociod 1
ex0n19 del not detected |
| T790M not detected |
S7681 not detacled |
oxon 20 s, not detoctod
cra7 not detectod
G12(AC.D. RSV not detoctod
KRAS  [GINCRSADY) S — rotdotocted
Q2K nol detacted =
mutations) | QEYKLP.RH) notdetected = =
K11IN not deteck
[Liioem not detocted
U62R not detected
chss not detected
FiitaL not detected
ALK G1202R not detected
Si20eY . noldotocted i
G1260A not detected
ALK-EML4 fusion not detected
(GaoaR S not detected
ROS1 CO74 ISLCIAZSOCAEZR TP IGIRIGS 't dolociod
BRAF Ga69 not detected
| VE00E ot detectod
| PIK3CA not detected
GI12(CSADW). G13 not detected
RAS 061(KR) not detected

RESULTS: No clinically significant mutations on EGFR, KRAS, NRAS, ROS1, BRAF, ALK,

PIK3CA.

Technical controller Lab manager

Figure 3. The genetic analysis report from Vietnam
showed that no treatable driver mutations were detected
in her resected specimen.
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Yo n

Figure 4. Tumor cell clusters detected in pleural effu-
sion.
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FoundationOne® CDx A 7/ & 71 7 7 £ L10%
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1 month
Before Crizotinib After Crizotinib

Figure 5. Chest radiographs obtained before and 2 weeks after the administration of crizotinib.
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Figure 6. (A) DNA gel electrophoresis (1% agarose gel). Lane 1: A 1 kb DNA ladder (12.5 ng, NEB). Lane 2: Extract-
ed DNA (5.8 ng) from the resected specimen. Lane 3: A 1 kb plus DNA ladder (125 ng, NEB). (B) A bioanalyzer im-
age of the extracted RNA (15 ng) from the resected specimen.

0>y b THA. 5 fEliiRik s U CHif s, Mok (4T Thermo Fisher SCIENTIFIC #k) ® NGS f##7 12
T T ARPEARAR DS TR LN T W 5. AREERARIR D& %, Multiplex % & PCR #Td % Amoy 9-in-1 kit 12 X
IR O MR RFED 720, filgis CoOEMEORE % £ D ROS1 % & Leal 11 IR FOME 2 4T-> T %. Amoy
7R 5 2 N ENTE Y, HIEMMILL 9-in-1 kit D& R IFF T WITHBR 2 5 Bk i 7% 3~4
ERR S N72D DIZTDOWT NGS T 25D S 5. fFNT HAFEEE CH& % m &, AIEFNIT BT S RRIEH 25
X OCA #%&Er, Oncomine™ Precision Assay (OPA), 3 H%IZ ROST @& BEIm T oMM S HE Sz, WMo T
Oncomine ™ Mutation Load Research Assay (OMLA) B R RHHTH 5. 12 NGS OFFNT T D W)
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(A 5 v
(B) &
Primername sequence be} o9
& N
SDC4ex2F GAGCCCTACCAGACGATGAG in_exon2_SCD4 v
ROS1ex32R  tgtaaaacgacggccagtGGGAATGCCTGGTTTATTTG in_exon32_ROS1
bp
1517
(C) —
1000 s
_- - —
o o 500 P
SDC4 exon 2 ROS1 exon 32
. . 300 -
........................................... = 200 -
—-—

Figure 7. Reverse-transcription PCR to detect the SDC4-ROS1 (S2;R32) fusion gene. (A) Forward and reverse prim-
ers for the SDC4-ROS1 (S2;R32) fusion gene. The lowercase letter sequence in the reverse primer is an adaptor se-
quence for Sanger sequencing. (B) DNA gel electrophoresis (1% agarose gel). A 1 kb DNA ladder and RT-PCR prod-
uct showing a 128 bp band. (C) A Sanger DNA sequence chromatogram of the RT-PCR product for the SDC4-ROS1

(S2;R32) fusion gene.

RS N7z, MKRBARIZIEZ B ORI AR S L
THY (Figure4), KV~ VFEER E&ERER D - 72547,
K7 RNA 25 CE 72 ietEdsd 5.
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Improvement Amendment) @ X 9 7 M) B4 PR
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DNA O SWEFHTiA> 5 310X, NGS EATRTICEEH Y >~ %
HAEBRAR TLEEAT D 2SI C & e v EHIIT X, B

MR CTOMNT 2 AR D ZEDVMHETH -7 EZ D, R
SEBI D & 9 A RETERINT A I, IEFE 2 G HGRIRR
BRI ORELBIEELIHL T IR B 720, #ITRIT
e 572w,

FIEB] TIIAR N DITEI) & LC-SCRUM-Asia T H#
HAZ) —= ¥ 72X ) SDC4-ROST @& AR T2 58D
BHZD 7% A5 7=, Precision medicine ®FE B X B HE
ANDOEHIIH T L EEA BT 5 Z L1id, LukasD.
Wartman JXOEFHIZH KL I N TWbH 4 FHE VT
AN—BREEIFNEREEMANLTOENDE N E D i,
FTTINEREIEB DT QOL IZ b KEL b B T & T
& 5. LC-SCRUM-Asia BSARFEB DO N AL 2 72L& F -
THWE TRV, SBRIETO I =7 MERED &I
L 7z Precision medicine ®FE & T ¥ 7 > X DAEEEAHIAK
FEEDIZT VT, OWTEIROMIFZHFICBIT
GHZOL DB bDTHBEEZERD. TIVT 2G0T
T — 7N T NGS T O EEILHE DA — 70 AR &
ns.

LC-SCRUM-Asia T® F it 12 T SDC4-ROS1 il & it
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DERE 7 A ¥R A, mALREE, VNV TF 4 27 7=,
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I A NNA A, HEEMS (HY - ] X—1 v
H—=A WA o, SRR AL (W FE - B &
DRFINR=) YT —A NN &, BIED—[HY - Gl
FH o/ SRR SAE, 7 A b TR A MRS, OARS -5
A4 ) —RRREHE, H—F 2 b AL R T v o8 RS g
2 - W4 e & OFRAR] MBS G T3k oot A i kX
KAk, NTFEES TR A&, 7 X S ¥R AR E&H, K1
ALK BIERRA AL, HARNR =) U — A A 2k
&b, 7 AT T ABIEHRR S, = — A RS, B2k
MeRsstt, 7 7 4 =&t Wy s hkalatt, 2o
T4 A7 7 —<RaRath, ;S 3kt A v 7 3o
* 7 7 — <&k, MSD #Mhalitt, 7V A v - <A v —
XA A4 TS, ¥ ey 7 7 —< R EHE, M SR
S EAESEE, Amgen Inc, HARA —S5 A4 VY —Rki &4

W LC-SCRUM-Asia % )5 DA HHF & £, LC-SCRUM
MRS Z L 72750 T b KIERSASA & > 7 — B2
FESE, FMNALE IS, HA OBEAINIOWTO X D PR
WL E9.

ARIFEDNEFIERLEBE A A Y » & —PmHZEEH &S TK
RaeZFTwd OREET [20172)).

AE B DO PIFRLEE 113 18] H Al o 25 B vE SRR A 4R
ZTTHEERL, BEFEEISEIIN T L.
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