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ABSTRACT Objective: To investigate the relationship between the expression of kinesin superfamily 2A  (KIF2A), kinesin super-
family 2C (KIF2C), and kinesin superfamily 20A (KIF20A) messenger ribonucleic acid in non-small cell lung cancer (NSCLC) tissues
and clinical pathological characteristics and prognosis. Methods: 106 patients with NSCLC who were underwent surgical resection in
Tianjin medical university general hospital from September 2016 to September 2019 were selected, the cancerous tissues and its corre-
sponding adjacent tissues were taked, the expression of KIF2A, KIF2C and KIF20A mRNA were detected in tissues by fluorescence
quantitative polymerase chain reaction (RT-qPCR), and its relationship with clinical pathological characteristics was analyzed. The rela-
tionship between the expression of KIF2A, KIF2C, and KIF20A mRNA in NSCLC tissues was analyzed by Pearson correlation. 3 years
followed up, the relationship between the expression of KIF2A, KIF2C, and KIF20A mRNA and patients prognosis was analyzed by the
Kaplan-Meier survival curve. Results: The expression levels of KIF2A, KIF2C, and KIF20A mRNA in NSCLC cancer tissues were sig-
nificantly higher than those in adjacent tissues (P<0.05). The expression levels of KIF2A, KIF2C, and KIF20A mRNA in poorly differen-
tiated, lymph node metastasis, and clinical stage IIIA in NSCLC cancer tissues were significantly higher than those in medium to high dif-
ferentiated, non lymph node metastasis, and clinical stage I and II in NSCLC cancer tissues (P<0.05). Pearson correlation analysis showed
that the expression of KIF2A mRNA in NSCLC cancer tissues was positively correlated with the expression of KIF2C mRNA and
KIF20A mRNA, and the expression of KIF2C mRNA was positively correlated with the expression of KIF20A mRNA (P<0.05). Kaplan-
Meier method analysis showed that the 3 years survival rates in KIF2A mRNA low expression group, KIF2C mRNA low expression
group, and KIF20A mRNA low expression group were (84.78%, 86.27%, 81.48%) significantly higher than those in KIF2A mRNA high
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expression group, KIF2C mRNA high expression group, and KIF20A mRNA high expression group (59.62%, 55.32%, 59.09%) (P<0.05).
Conclusion: KIF2A, KIF2C, and KIF20A mRNA are high expression in NSCLC tissues, and which are related to poorly differentiated,

lymph node metastasis, clinical stage and prognosis.
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PSR JE AT L A S i 2 — | HL R SRR B R Ao
TR EEAPER A, /N (NSCLC ) {5 i i
R R AN g BRI, W5 %, NSCLC & I HiG 5 A
[l 537 BB L BB T 5 B UIAHIER, B F K43 NSCLC
BF RIS T AL Tl , 58 NSCLC Hia A HAE &4 T
AEYPFISE R, RETEIRYT R X NSCLC 14U i
FERIE T IR A TR, 45 Bh T4 55 NSCLC 245
Stk ot ERE I TS . 3R R B 3% (KIF ) A Ay S 4 s
LTE R o SIS AT BV BT BU R -2 T A1 05 S sl ko B 7
A4S, Hoep KIF 55 2A(KIF2A) KIF A 51 2C (KIF2C)
KIF f% 51 20A (KIF20A) j& KIF (Y ZAL R B9, WsRm,
KIF2A KIF2C HA T i MG D RE , FEAN A 225y 34 e fafhk
Boh R b R, SR L4k RE DM
KU, KIF20A 25 41 4 24 RN 40 B P9 5% 32 B 35 , A IR 3R 41
T8, KIF20A X il 00 & A & e SR 7R S H H AT T
NSCLC LU | = Ff o155 05 116 RS FRARFALF A LA
B RIRIEE D . ABFST 3 HT NSCLC KIF2A  KIF2C KIF20A
{F AL IR (MRNA ) & 15 5 I ARG B AE AT 1996 5=, B0
REIT.

1 PR 577

1.1 —f&EHR

HEFE 2016 4F 9 H = 2019 4F 9 H RKHEEERL K2 BEE BT
FARYIBRN NSCLC 3 106 1, 40 AbRife - (1) A BE 3855
4 NSCLC i2Wibrifi!, AR J5 i B A 112 5 (2)TNM 23080
I~ A W, ¥R 50—kt FF S T ARIRAE 5 (3) fB 4 B I

12, FARPREINFRE T 8% NSCLC #5424 K B0 1)s 58 4H
L (BRI 2% >2 em); (4) BF IR PR35, RATARSEFT
ST T R LA BR T ; (5) 83 85 JE X A RIS 155 [m) 2
B GRS HEBRARUE : (1) G IR R GG 5
(2) B I FABEE IR s (3) & I RIE RGBIR MR R G R
i (DTN 3 4~ A % . 106 ] NSCLC B, Bk
62 il , 2 44 {5 4E 44 52~78 & IR (61.62+ 7.78) % ; Jib
AL 220 66 151 A5 40 {5 s WA 5B <A 68 51 TC 38 il s A
PRSAY . 5 62 151] isis 34 ] A0 Mai9E: 10 451 TMN 433 .
LHA 21 45 I 1 45 5] . IOA 1 40 515 Jiloed 545 : <3 cm 30 41,
=3 cm 76 i ; K LA FE B O A 71 44 JE 35 i AR Ll
i R ER R B EREHZ At
12 FEQERIKF

CFX96 A% it B A a% =X /1% (RT-qPCR){YUI F 35
[ BIO-RAD /A il , Trizol i 7 Wy H & [ Invitrogen 2% ] .
RT-qPCR {77 & .PrimeScriptTM J % 5 i 57 & W A H A&
Takara 23], 5|4 FF 5 i A T A9 TAR (L) UGy A RS Fl A
P,
1.3 #&i7AE

B NSCLC J8 4123 Filjez 55 4 ZU0E AR IR 4 14 RS, A
Trizol 557 $ I 4 URN 9 55 40 41 rf B RNA, )i ] Prime-
ScriptTM J % 532 571 G0 2 e 5% 6 1B AR B 8 A0 A% R (eD-
NA), #47 RT-qPCR 4" #4527 , A GAPDH NS, 445351
k95 C FiAE 4 3 min, 94°C 284 30 s,60°C 3B K 1 min,72°C %E
130 s, HFs o I 40 K, BAFEAE R 3 IRSER, SEAE SR
FHAEXHEEREL (Ct) (A HTEE , 2+ © @ 1143 KIF2A (KIF2C,
KIF20A mRNA #% ik &, 5 75 3 1,

% 1 KIF2A KIF2C . KIF20A R X% GAPDH B3| #1551
Table 1 Primer sequences of KIF2A, KIF2C, KIF20A and internal reference GAPDH

Indexes Forward primer Reverse primer

KIF2A 5'-CCTGACCTTGTTCCTGATGAAG-3' 5'-TGCTGAACCACCACTTATTATC-3'
KIF2C 5'-CGCGTTTCTCTTCCTTGCTG-3' 5'-TCTTGATAGCGAGACCGGGA-3'
KIF20A 5'- ACTTTGCGGCTATGCGAGGAT- 3' 5'-TGAGAA GATGCTGTGACTGCG -3'
GAPDH 5'-CGACCACTTTGTCAAGCTCA-3' 5-GGTTGAGCACAGGGTACTTTATT-3'

1.4 BEiFRTUEME

i NSCLC B3 FHBi/RkE s 3 48, Rt H 1 % 2022 4
11 A 30 H#UL, MU= i 3~6 A~ H i@ 1128 ek i il
W7, BT S G R BT B R B AR T 0 SR AR B AR
FE I [H] (overall survival, OS),0S JHIBT7 4G BIFL TS AR R Bl
gL

L5 GEitEAE

SR HH SPSS25.0 ARG 4T I PR LA (af 5) 3R,
PHALEOE LA R A, 22 21 80H e 1oy FH 2 TR 36 25 4
Mo THECFORIMAN (%) 7R SR &2 K56, W ] Pearson HC 3
Pror Br8dE ARG E . B Kaplan-Meier W22 il A= 77t 2k, I 07
H Log-rank «* 3 Wi AEFFRINZESE, DL P<0.05 HZERAEH
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PE-8E BLELER
NSCLC ¥ 20 2H +f KIF2A KIF2C .KIF20A mRNA 2 ik 7K
A s TS AU (P<0.05), I3k 2.
2.1 NSCLC ZH A 5E5= AR KIF2A KIF2C KIF20A RikfE
% 2 NSCLC JBA 4 5555404 KIF2A KIF2C KIF20A FRiATESR LA («t 5)
Table 2 Comparison of the expression of KIF2A, KIF2C, and KIF20A between NSCLC cancer tissues and adjacent tissues (vt s)

Groups n KIF2A mRNA KIF2C mRNA KIF20A mRNA
Cancer tissues 106 3.52+ 0.98 2.63% 0.82 7.73+ 1.83
Adjacent tissues 106 1.40% 0.72 0.82+ 0.14 523+ 1.24

t 17.949 22.402 11.645
P 0.000 0.000 0.000

2.2 KIF2A KIF2C KIF20A mRNA £iA5 NSCLC BEIGKFE  WELHE KGR 721 1.0 #) NSCLC #7411 21(P<0.05) ; AR [A]
ERHEN X R PRI AW WO IR RN | RIS NSCLC iR

Ak R CL S5 5678 I PR 4TI A 93 NSCLC #2241 KIF2A KIF2C KIF20A mRNA 3 ik 7K 7 Ho 5 T 48 112 22 5+
KIF2A KIF2C KIF20A mRNA Fik/KFREmFHFRESE L (P>0.05), 1LFE 3,

% 3 KIF2A (KIF2C KIF20A mRNA %i% 5 NSCLC B I5FRIEHFEMNX R
Table 3 Relationship between the expression of KIF2A, KIF2C, and KIF20A mRNA and clinical pathological characteristics in NSCLC patients

Clinical pathological KIF2A KIF2C KIF20A
parameters B mRNA v P mRNA v P mRNA v P
Gender 1.785 0.078 0.842 0.402 0.624 0.533
Male 62 3.60+ 0.59 2.66x 0.43 7.78% 1.02
Female 44 341% 046 2.59+ 0.41 7.66x 091
Age -1.340 0.183 -1.057 0.293 -0.620 0.537
<60 years 39 3.43% 046 2.57+ 0.41 7.65+ 0.93
=60 years 67 3.57£ 0.55 2.66x 0.43 7.78% 1.10
Smoking history 1.219 0.226 1.023 0.309 0.285 0.777
Yes 68 3.57+ 0.58 2.67+ 0.44 7.79+ 1.02
No 38 3.43% 049 2.56% 0.40 7.62+ 0.93
Tumor size -0.449 0.654 -1.355 0.178 -0.703 0.484
<3 cm 30 3.49+ 048 2.55+ 0.42 7.63+ 0.89
=3cm 76  3.54% 0.53 2.69+ 0.50 7.80+ 1.20
Pathological type 1.926 0.091 1.728 0.118 1.873 0.098
Squamous cell carcinoma 62 3.57+ 035 205% 7.80% 0.75
0.378
Adenocarcinoma 34 338+ 0.31 2.55+ 0.23 7.56x 0.50
Large cell lung cancer 10 3.69+ 0.28 2.78+ 0.20 7.87x 0.40
Degree of tumor
differentiation 5.985 0.000 7.603 0.000 4.954 0.000
Poorly differentiated 46 3.82+ 0.33 2.93+ 0.28 8.31+ 0.94
Medium to high differentiated 60  3.37x 0.42 2.46% 0.34 7.43% 0.88
Lymph node metastasis 7.839 0.000 9.331 0.000 5.279 0.000
Yes 71 391+ 0.30 3.00% 0.25 8.35+ 0.79
No 35 3.32+ 047 2.44% 0.36 7.42+ 0.97
TMN stage -6.466 0.000 -4.666 0.000 -6.321 0.000
Stage I, I 66  3.30+ 0.39 2.47% 0.50 7.35+ 0.77

Stage [IIA 40 3.88+ 0.53 2.88+ 0.31 8.33+ 0.78
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2.3 NSCLC $&£A 4 b KIF2A KIF2C . KIF20A mRNA 3£ #94H
X

Pearson #f 3£ 43 #7 it 7% , NSCLC ¥ 4H 21 1 KIF2A mRNA
% ik 5 KIF2CmRNA KIF20A mRNA 3% ik & 1F 4 3¢ (=0.
473,0.403, P=0.011,0.032),KIF2C mRNA 4 KIF20A mRNA %
B RIEAHSE(r=0.367, P=0.039),
2.4 GPSM2 mRNA . GFPT2 mRNA.SNORAS5] mRNA %ix 5
HCC 2EWMBHNXFR

RAERETTES AL 98 A SERUBETDT, 5T 8 N, R1i% 7.55%
(8/106), FHAFET= 28 B, 774G 70 B, BAKAAFRA 71.43%
(70/98), Lk NSCLC ¥4 #1 v KIF2A KIF2C KIF20A mRNA
SEHKSE e (KIF2A =3.52 B 35k, <3.52 (£ %5, KIF2C =
2.63 B33k, <2.63 £ 53k ;KIF20A =7.73 [ %3k ,<71.73 k%
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b, LA = R R PRAE AR, BUE G R s e
AT, e B TS, BRTAFSEIESS  NSCLC &4 Kk
5 Z M RE R SRk A OC, 2 NSCLC A it R ik
SR LSO KA, O e ) i

KIF 2 —A~HAT 40 4 sl 51 8 R SR, i s 5L R
430 14 RN, DR R, KIF 5 40 ss fa b %54
KR, Y KIF Fib 55 B n] 5| i gt A 43 B3 5 20 P ) o

I8 B3N KIF2A mRNA {£36344H (n=46 ) KIF2A mRNA
ik dl (n=52);KIF2C {k%&ik4] (n=51) KIF2C mF&ik4l
(n=47); KIF20A mRNA {354 (n=54) KIF20A mRNA 5%
ik#H (n=44), KIF2A mRNA {R3RIA4] HFRIA4H 3 AFAELER S
Ik 84.78%(39/46) .59.62%(31/52) ; KIF2C mRNA {ik 33540 |
B FRIRL 3 AR AR BN 86.27% (44/51) .55.32%(26/47);
KIF20A mRNA {RFEEH R IBH 3 TR H R 81.48%
(44/54) .59.09%(26/44) , #4712k , Kaplan-Meier 434
i 77 KIF2A mRNA ik 3 3% 41 KIF2C mRNA 1k 3 ik 41 .
KIF20A mRNA ik A4 3 417K B % 5 T KIF2A mRNA
A KIF2C mRNA &R A4 KIF20A mRNA 5 £ A 4
(Log-rank «>=8.151,8.821,7.635,P=0.006,0.000,0.011<0.05),
UL 1-3,
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P TSI E T, BAA RO R BT AR, A RiE
7~,KIF2A 2577 NSCLC kA Kk Jgt™, Bk =z sh, KIF2A ¥R 1]
TR A 2R T A 38 B R, B AR g 12 1
iR R ME RN, KIF2C WAFR A 2250 5436 22 s A G IR Bl i
FISEPR B I 2 R A RN A B A A DA R AR 20 B 2R o
IR B0, A BRI KIF2C 76 178 b 38 8 A2,
KIF20A 2 AFK# R B KIF KR 5L, PFRFR W] KIF20A
A SN 2232 AN 25 8 FAN S 3™, LuM
EPURIE R E T KIF20A JLPANTRIA, 2 KIF20A &
FIRF 4 FEAMAEY R HIN 0 5 P UE T A B s . AT
FYiE 1T RT-gPCR X NSCLC i 41 2% F Hoi 55 4 21 KIF2A |
KIF2C KIF20A mRNA ik #H47 T H#, 255 87~ NSCLC 4
241 rh KIF2A KIF2C KIF20A mRNA ik 7K - i 32w TR o
ML, BRI , Y KIF20A 7 53R AR 330 NSCLC 4
% 778, NMifE#E T NSCLC &4 & B2 24 KIF2A KIF2C
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fiE2 57 NSCLC g diiuisi i . 1228 LA M S5 A
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