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[ Abstract ] Background and objective The methods of detection for recurrence and metastasis in patients with
non-small cell lung cancer (NSCLC) have hysteresis and one-sidedness. This study summarizes the relationship between the
circulating tumor cell (CTC) in peripheral blood, expression of fibroblast growth factor receptor 1 (FGFR1) and clinic patho-
logical features in 30 patients with NSCLC so as to provide new ideas for the detection of tumor recurrence and metastasis.
Methods To analyze the clinical data and CTC detection data of 30 cases of NSCLC in Department of Thoracic Surgery,
Peking Union Medical College Hospital from November 2016 to June 2017. Results Data analysis showed that the positive
rate of CTC in peripheral blood was remarkably correlated with the smoking history (P=0.016). There was no significant cor-
relation among the pathological type and CTC positive rate and the expression of FGFR1 (P=0.202, P=0.806). There was no
significant difference in the expression of FGFR1 in different type CTC cells (P=0.094). Conclusion The positive rate of
CTC was significantly correlated with the smoking history of patients with NSCLC. There was no significant difference in CTC
classification and FGFR1 expression in different pathological types of NSCLC. There was no significant difference in the ex-
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pression of FGFR1 between different types of CTCs. We look forward to a larger sample size and inclusion of follow-up data to

arrive at more clinically relevant conclusions about CTC and FGFRI gene expression.

[ Keywords ] Lung neoplasms; Circulating tumor cell; Fibroblast growth factor receptor 1; Smoking history; Metas-

tasis
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Fig 1 Three different types of CTC under microscope (from left to

right): mesenchymal type, mixed type, epithelialitype
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Tab 1

classification

Probe sequence used in the identification of CTC

Gene

Sequences (5" —3")

EpCAM

Vimentin

CK8

CK18

CK19

Twist

CD45

TGGTGCTCGTTGATGAGTCA
AGCCAGCTTTGAGCAAATGA
AAAGCCCATCATTGTTCTGG
CTCTCATCGCAGTCAGGATC
TCCTTGTCTGTTCTTCTGAC
CTCAGAGCAGGTTATTTCAG

GAGCGAGAGTGGCAGAGGAC
CTTTGTCGTTGGTTAGCTGG
CATATTGCTGACGTACGTCA
GAGCGCCCCTAAGTTTTTAA
AAGATTGCAGGGTGTTTTCG
GGCCAATAGTGTCTTGGTAG

CGTACCTTGTCTATGAAGGA
ACTTGGTCTCCAGCATCTTG
CCTAAGGTTGTTGATGTAGC
CTGAGGAAGTTGATCTCGTC
CAGATGTGTCCGAGATCTGG
TGACCTCAGCAATGATGCTG

AGAAAGGACAGGACTCAGGC
GAGTGGTGAAGCTCATGCTG
TCAGGTCCTCGATGATCTTG
CAATCTGCAGAACGATGCGG
AAGTCATCAGCAGCAAGACG
CTGCAGTCGTGTGATATTGG

CTGTAGGAAGTCATGGCGAG
AAGTCATCTGCAGCCAGACG
CTGTTCCGTCTCAAACTTGG
TTCTTCTTCAGGTAGGCCAG
CTCAGCGTACTGATTTCCTC
GTGAACCAGGCTTCAGCATC

ACAATGACATCTAGGTCTCC
CTGGTAGAGGAAGTCGATGT
CAACTGTTCAGACTTCTATC
CCTCTTGAGAATGCATGCAT
TTTCAGTGGCTGATTGGCAC
TTACCATGGGTCCTCAATAA

TCGCAATTCTTATGCGACTC
TGTCATGGAGACAGTCATGT
GTATTTCCAGCTTCAACTTC
CCATCAATATAGCTGGCATT
TTGTGCAGCAATGTATTTCC
TACTTGAACCATCAGGCATC

CTC: dirculating tumor cell.



- 368 - o i 2 520 184F 5 H 45218 45 5 0] Chin J Lung Cancer, May 2018, Vol.21, No.5
(TR R AT MR OO TR ) o CTCsaM bR SRIHRIE, 21055 mUNRRIE.
MENLAR2, BRI L L4 Zeiteadiidk B i AHISPSS 24.08K P BEAT St it
1.3.9 FGFRIZENZFRIMKG AP L9RIF L, ECTCHEN b o AR 2 ot 2 18] 1) 58 28 R H Bk A 56 3 5% i
SLAtl b, DHFGFRUMARREN M HRET, FIHTOESE  SpearmanBhiANSE R BHAT 0T o P [R) R 1] o0 A 22
HtAlexa Flour 6477 THRIC, PRCHEE, PR LY FEDHERHMann-Whitney UK 7%, 2240 W%l 70 A
BARET P I ARSI AN, FENFGRRREAENSEN : {5 2250 R M Kruskal-Wallis HEGH . P<0.05 4 A Giit
TRBANTIER, I 2MET RIS, 39 E 25

=2 CTCHBYRE
Tab 2 Standard of CTC classification

Type Red fluorescent signal point Green fluorescent signal point Bluefluorescent signal point DAPI
CTCs | + - - +
Il + + - +
I} - + - +

2 FTHEARRSECTC FGFRIZERERILER. BRECTC: A-B: TFKIE, C-D: KL, IBREBCTC: E-F: TXRIE, G-H: KL, I-): Rik; EFEBICTC:
K-L: ERiA, M-N: R, O-P: i,

Fig 2 The FGFR1 gene expression of different types of CTC under microscope. Mesenchymal CTC: A-B: no expression, C-D: low expression;
mixed CTC: E-F: no expression, G-H: low expression, |-J: middle expression; epithelial CTC: K-L: no expression, M-N: low expression, O-P: middle

expression.
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R swmevser ey S B S AT SIS A 5 A
G| ANTH 6T, CTCHE18694F H Thomas Ashworth
AAGGTCCGTTATGCCACCTG oo e s -
CTGGTGCCCTCTGACAAGGG HRKH . MEECTCRAEARMZHI A, KICTCH
ATGTCGTGGAGCGGTCCCCT Fibg i o3 A A3 UG AR R A HEVIN LR,
FGFRI GGGTAGCAACGTGGAGTTCA PRI PR f A8 1 CTCHE I F5 AR 2 CellsearchFi A, J& H
GTACAGTGACCCGCAGCCGC TP — R 2 R 24 W B A BRI v FH T I R CTCAG:
:g;g’;f:g:ggﬁzﬂﬁ W7k, B R ARG AT R B Rk . D
GACGCAGGGGAGTATACGTG 127 R RN 247 I K7 21 M AL B 77 (epithelial cell

FGFR1: fibroblast growth factor receptor 1.

% 4 FGFRT &R
Tab 4 FGFR1 amplification sequence

adhesion molecule, EpCAM ) EHHLJAAICTC, MCTCL:

Function (copies)

Sequence (5—3’)

Complement

Fluorescent dyes

bDNA probes for EpCAM and Capture probe tail (1) CTACAAACAAACAATATT Preamplifier leader (1) Alexa Fluor 594
CK8/18/19 Preamplifier repeat (5) CGCAGCCTCAGCC Amplifier leader (1)
Amplifier repeat (5) CCCAGACCCTACC Label probe (1)
bDNA probes for vimentin and Capture probe tail (1) CTTCTCAATAACTAACAT Preamplifier leader (1) Alexa Fluor 488
twist Preamplifier repeat (5) GACGGTCGGCGTT Amplifier leader (1)
Amplifier repeat (5) GTCACCGCTCCAC Label probe (1)
bDNA probes for FGFR1 Capture probe tail (1) CTTTATACCTTTCTTTCA Preamplifier leader (1) Alexa Fluor 647
Preamplifier repeat (5) GCGCGCTGTAGGG Amplifier leader (1)
Amplifier repeat (5) AGGCGAGGGGAGA Label probe (1)
bDNA probes for CD45 Capture probe tail (1) GTAAAAAGAAAGGTATAA Preamplifier leader (1) Alexa Fluor 750
Preamplifier repeat (5) AATTATACATCTC Amplifier leader (1)

Label probe (1)

AmpIifigrTepeat(s) [] [GAAATGAATGART
L1 L1 1T L1 L1 [

www.lungca.org
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Tab 5 Clinical characteristics of patients included

Clinical and pathological features Data
Total 30 (100.00%)
Gender

Male 18 (60.00%)

Female 12 (40.00%)
Average age (yr) 64.5
Smoking history

Yes 16 (53.33%)

No 14 (46.67%)
Pathological type

Adenocarcinoma 15 (50.00%)

Squamous cell carcinoma 15 (50.00%)
T staging

T 15 (50.00%)

T2 9 (30.00%)

T3 1(3.33%)

T4 5 (16.67%)
N staging

NO 19 (63.33%)

N1 5 (16.67%)

N2 6 (20.00%)
M staging

Mo 26 (86.67%)

M1 4(13.33%)
TNM staging

Stagell 15 (50%)

Stagelll 5(16.67%)

Stagelll 6 (20.00%)

Stage IV 4 (13.33%)

TNM: tumor-node-metastasis.
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Tab 6 Results of detection for CTC and FGFR1 expression

CTC type and FGFR1 expression (case)

No. CTC Epithelial type Mixed type Mesenchymal type

N L M H N L M H N L M H
1 21 0 0 0 0 0 6 13 0 0 2 0
2 0 0 0 0 1 0 0 0 3 2 0 0
3 9 3 0 0 0 4 0 0 0 2 0 0 0
4 25 14 0 0 0 10 0 0 0 1 0 0 0
5 6 0 0 0 0 1 0 0 0 3 2 0 0
6 1 1 0 0 0 0 0 0 0 0 0 0 0
7 1 0 0 0 0 0 0 0 0 0 0 0 0
8 5 0 0 0 0 4 0 1 0 0 0 0 0
9 4 1 0 1 0 0 0 1 0 1 0 0 0
10 2 0 0 0 0 2 0 0 0 0 0 0 0
1" 14 4 0 0 0 10 0 0 0 0 0 0 0
12 3 0 0 0 0 2 1 0 0 0 0 0 0
13 5 3 0 0 0 2 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0
15 5 0 0 0 0 4 0 0 1 0 0 0 0
16 7 7 0 0 0 0 0 0 0 0 0 0 0
17 5 2 0 0 0 3 0 0 0 0 0 0 0
18 13 5 2 0 0 4 1 0 0 1 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 3 0 0 0 0 0 0 0
21 3 0 0 0 0 3 0 0 0 0 0 0 0
22 1" 5 1 0 0 3 0 0 0 1 1 0 0
23 3 0 0 0 0 2 0 1 0 0 0 0 0
24 1 9 0 0 0 1 1 0 0 0 0 0 0
25 3 0 0 0 0 0 0 0 0 1 2 0 0
26 7 1 0 0 0 1 2 0 0 3 0 0 0
27 8 8 0 0 0 0 0 0 0 0 0 0 0
28 2 0 0 0 0 2 0 0 0 0 0 0 0
29 1 0 0 0 0 0 1 0 0 0 0 0 0
30 10 4 0 0 0 6 0 0 0 0 0 0 0

N: no expression; L: low expression; M: middle expression; H: high expression.

S RY iR I L ZE R S R T, A Bk
SR . AE R AR IR IRR ST, AR B R
rh D e A il oy 32, DR AR L S R R 1 J LR T
K

FGFRI1JE T I5 [ ik A 2 1 B <7 /K ( receptor tyrosine
kinase, RTK ) , H/fIANX | 25 BEIRIE X Ko BLAT I s IR I
BEE PER BN X MR TERE 200 155 R —

FAG a2 BT, B e ik KN T
( fibroblast growth factor, FGF ) i H 43 WA ol 5543
KARIEHLATEN . —WEHE3, 1315 M bs A J 261
FOWFSE & P, BGFRIY 1% k10%"", FGF5FGFR%ZE
BB R, SIS A HEPI3K, ERK/MAPK & JNK
SEAE A Sl ke 2 — R B A s i O B
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Tab 7 RXC table of rank correlation

Distribution of CTC positive rate in patients with different smoking history

Smoking history CTC detectionresults
Yes

No

Expression of FGFR1 in CTC of patients with different pathological types of NSCLC

Pathological type
Adenocarcinoma

Squamous carcinoma

FGFR1 expression

Distribution of CTC positive rate in NSCLC patients with different pathological types

Pathological type CTC positive rate
Adenocarcinoma

Squamous carcinoma

FGFR1 expression in different types of CTC

CTCtype

Epithelial type
Mixed type
Mesenchymal type

FGFR1 expression

Positive Negative
10 6
3 n
Yes No
7 8
6 9
Positive Negative
8 7
8 7
Yes No
3 27
10 20
5 25

(A R R Fe e B — @ IVE T el L,
K IR R B FGF K % S FGFRAL LAY B 43 A1 5543
WRG S 5FEINSCLC R A L RIZAHT T, IFEEE
ERER .

FGFRIZEi i W FGER1IY 3 1 & 4 R AE
10.7%-20.79% 2 [8] 7552 | fE i v & AR R, K ZtE
3% 44T IR AT 329451 LH-TU 4 bk 0 445 BT 1k 1
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