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[ Abstract] Objective To investigate the relationship between the expression of secreted phosphoprotein 1 (SPP1),
metastasis suppressor 1 (MTSS1), and solute carrier family 7 member 11 (SLC7A11) in non-small cell lung cancer (NSCLC)
tissues and the clinical pathological characteristics and prognosis of patients. Methods A total of 204 NSCLC patients admit-
ted to the Department of Oncology of Huanggang Central Hospital from July 2019 to June 2021 were selected as the study ob-
jects. The expression of SPP1, MTSS1 and SLC7A11 in cancer tissues and adjacent tissues were detected by immunohisto-

chemistry. According to the death situation within 3 years after operation, the patients were divided into death group (1n=50)
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and survival group (n=143). Multivariate Cox regression was used to analyze the prognostic factors of NSCLC. Kaplan-Meier
curve was used to analyze the relationship between the expression of SPP1, MTSS1 and SLC7A11l and the prognosis of
NSCLC. Results
in paracancer tissues, and the positive expression rates of MTSS1 were significantly lower than that in paracancer tissues ( x°/P=
90.362/<0.001, 100.885/<0.001, 102.073/<0.001). Among the positive SPP1 expression in NSCLC patients, the percentage of
patients with tumor diameter =5 cm, TNM staging in 35 years, lymph node metastasis and history of smoking was higher
( x?/P=5.408/0.020, 10.636/<0.001, 6.838/<0.001, 10.352/<0.001). At the same time, the proportion of these patients in
SLC7A11 positive expression was also higher ( x?=6.965, 7.638, 10.597, 16.657, P<0.001), while in MTSS1 positive expres-

The positive expression rates of SPP1 and SLC7A11 in cancer tissues were significantly higher than those

sion, The proportion of patients with TNM stage I to II, no lymph node metastasis and no smoking history was higher
( x?=9.681, 10.611, 7.187, P<0.001). Compared with the survival group, the proportion of smoking history and occupational
exposure,TNM stage Il and lymph node metastasis in the death group was significantly higher ( x?/P=7.501/<0.001,4.205/
0.040,12.861/<0.001,10.907/<0.001). The survival rate of SPP1 and SLC7A11 positive patients in the death group was lower
than that of the survival group, while the survival rate of MTSS1 positive patients in the survival group was higher than that of
the death group ( x?/P=11.273/<0.001,11.490/<0.001,7.603/0.006). Multivariate Cox regression results showed that TNM
stage Ill, lymph node metastasis, positive SPP1, positive SLC7A11 and smoking history were all risk factors for poor progno-
sis of NSCLC. Positive MTSS1 was a protective factor for poor prognosis of NSCLC[ HR(95% CI)=2.369(1.623-3.458),
1.843(1.308-2.597), 2.014 (1.396-2.906), 1.986(1.420-2.777), 2.259(1.370-3.724), 0.856 (0.754-0.972)]. The three-year
overall survival rate of NSCLC patients with SPP1 and SLC7A11 positive expression was lower than that of SPP1 and
SLC7A11 negative expression (Log Rank x?/P=9.988/0.002, 10.608/0.001), respectively. The three-year overall survival rate
of patients with positive expression of MTSS1 was higher than that with negative expression of MTSS1 (Log Rank x?/P=
7.884/0.005). Conclusion SPP1 and SLC7A11 have a high positive expression rate in NSCLC tissues, while MTSS1 has a
low positive expression rate in NSCLC tissues. The expression of these three proteins is closely related to the pathological fea-
tures and prognosis of NSCLC.

[ Key words] Non-small cell lung cancer;Phosphoprotein 1; Metastasis suppressor 1; Solute carrier family 7 member

11; Prognosis
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Tab.1 Comparison of SPP1, MTSS1, and SLC7A11 expression in cancer tissues and adjacent tissues
a2 i : SPP1 MTSS1 SLC7A11
PR [ PR RS PR [G5ES
FE L 204 55(26.96) 149(73.04) 167(81.86) 37(18.14) 61(29.90) 143(70.10)
FE L 204 151(74.02) 53(25.98) 66(32.35) 138(67.65) 162(79.41) 42(20.59)
X2 {E 90.362 102.073 100.885
P1H <0.001 <0.001 <0.001

B 1 ALY SPP1 MTSST SLCTAT KA F i 21 4 k24 g (0 (s 411k s , x400)

Fig.1

Immunohistochemical staining of SPP1, MTSS1, and SLC7A11 expression in cancerous and adjacent tissues
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2.4 HfFHSHET-4H SPP1 MTSS1 SLC7A11 FHPER
Fed FET-ZH SPP1.SLCTALL P& T AR 4,
MTSS1 BHEEFRARFAAF4L (P<0.05) , W& 4,

2.5 NSCLC BHEARMFHZHE Cox [HIH4HT
DA NSCLC JBEAR G A i (B 2817 &
F407) , Lh EREE R P<0.05 T H S H AR R T £
2 Cox [, &5 F 7R . TNM I 39 bk 1L &5 %
#% SPP1 BHP%  SLCTALL FHAH W AR 52 34758 NSCLC i
Ja AR RGP 2, MTSS1 B NSCLC )5 A B
{32 (P<0.01) , W3 5,

2.6 SPP1 MTSS1 .SLC7A11 #i5'5 NSCLC )5 i1y

*x2

Kaplan-Meier fiZk  SPP1 FH:ZR A 151 filHh 8 4
Peiji, 97 B4 AF; SPP1 P Ik (3 53 filrp 3 42k
Vi, 46 BlAELE, MTSS1 FH M FRE B 66 il 5 42k
17,53 BilAA7; MTSS1 B M3k 5 138 7l rh 6 i 2k
17,90 BilAA7, SLCTA11 PHMERIR B 162 4 9 )

R3OIETA AAFHIE AR EAFAELLES [(61(%) ]
Tab.3 Comparison of clinical and pathological characteristics be-

tween the death group and the survival group

5 A g R T ew e
Ll 5 114 83(58.04) 31(62.00) 0.240 0.624
& 79 60(41.96) 19(38.00)

A <60 % 87  67(46.85) 20(40.00) 0.703 0.402
=60% 106  76(53.15) 30(60.00)

WA s 103 68(47.55) 35(70.00) 7.501 <0.001
W PR s 112 86(60.14) 26(52.00) 1.008 0.315
T ML B 116 89(62.24) 27(54.00) 1.048 0.306
HRD 2 5% 132 92(64.34) 40(80.00) 4.205 0.040
P 3l 103 76(53.15) 27(54.00) 0.011 0.917
P S B 74 51(35.66) 23(46.00) 1.674 0.196
95 119 92(64.34) 27(54.00)

JihiE E A% <5 cm 95  74(51.75) 21(42.00) 1.409 0.235
=5cm 98  69(48.25) 29(48.00)

IMERREE RME 72 48(33.57) 24(48.00) 3.300 0.069
sk 121 95(66.43)  26(52.00)

TNM 433 [~ 100 85(59.44) 15(30.00) 12.861 <0.001
1| E:E 93 58(40.56) 35(70.00)

WL S5 85  53(37.06) 32(64.00) 10.907 <0.001

JEALZrh SPP1 MTSS1 SLCTA FRIKTEA Al A BEARAE AL

[#1(%) ]

Tab.2 Comparison of SPP1, MTSS1, and SLC7A11 expression in different clinical pathological features of cancer tissues

o o ) le'fl‘% e P Mfis:lﬁ'f)ﬁ e P SL(CZflgffﬁ e P

PESI 5 121 92(76.03)  0.627 0.428 36(29.75)  0.919 0.338 99(81.82)  1.053  0.305
% 83 59(71.08) 30(36.14) 63(75.90)

AR <60 % 90 68(75.56)  0.198 0.657 32(35.56)  0.755 0.385 67(74.44) 2431 0.119
=60 % 114 83(72.81) 34(29.82) 95(83.33)

W A 108 90(83.33) 10.352  <0.001 26(24.07)  7.187  <0.001 74(68.52) 16.657 <0.001

T s o 112 79(70.54)  1.567 0.211 33(29.46)  0.947 0.331 85(75.89) 1.881 0.170

TR s 117 82(70.09)  1.969 0.161 44(37.61)  3.460 0.063 90(76.92)  1.039  0.308

BOl 2% 133 102(76.69)  1.419 0.234 39(29.32)  1.603 0.206 110(82.71)  2.538  0.111

Pt 109 81(74.31)  0.010 0.919 35(32.11)  0.006 0.937 85(77.98)  0.293  0.588

FREIA IR 78 57(73.08)  0.058 0.809 22(28.21)  0.993 0.319 64(82.05) 0.538  0.463
[ 126 94(74.60) 44(34.92) 98(77.78)

B <5cm 99 66(66.67)  5.408 0.020 35(35.35)  0.791 0.374 71(71.72)  6.965 <0.001
=5 cm 105 85(80.95) 31(29.52) 91(86.67)

SRR sk 76 61(80.26)  2.455 0.117 21(27.63)  1.234 0.267 65(85.53)  2.770  0.096
thiE sk 128 90(70.31) 45(35.16) 97(75.78)

TNM 4 1~ 107 69(64.49) 10.636  <0.001 45(42.06)  9.681  <0.001 77(71.96)  7.638 <0.001
m 97 82(84.54) 21(21.65) 85(87.63)

W 89 74(83.15) 6.838  <0.001 18(20.22) 10.611  <0.001 80(89.89) 10.597 <0.001
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R4 M ST 4 SPP1 MTSS1 SLC7ALL BHMEZR H &
(%) ]
Tab.4  Comparison of SPP1, MTSS1, SLC7A11 positivity rates

between survival group and death group

Mm% SpplfHME MTSS1 FH SLC7A11 PR
Y| 143 97(67.83) 53(37.06) 105(73.43)
T4l 50  46(92.00) 8(16.00) 48(96.00)
X2l 11.273 7.603 11.490
P1{E <0.001 0.006 <0.001

F5 NSCLC BEFEMZHE Cox [MIASHr

Tab.5  Multivariate Cox regression analysis of prognosis in
NSCLC patients

LAy BIH SEMH Waldfd P{i HR{H  95%CI

TNM 1Y 0.862 0.193 19.970 <0.001 2.369 1.623~3.458
WELERER 0611 0.175 12.206 <0.001 1.843 1.308~2.597
SPP1 fHPE 0.700 0.187 14.017 <0.001 2.014 1.396~2.906
MTSS1 BEPE  -0.155 0.065 5.722  0.017 0.856 0.754~0.972
SLC7ALL FHIE  0.686 0.171 16.099 <0.001 1.986 1.420~2.777
2 A S 0.815 0.255 10.213 <0.001 2.259 1.370~3.724
POl 787 0.769 0.446 2971  0.085 2.157 0.900~5.170

JA)i, 105 Bl HEAF SLCTALL BAPEF Ik 83 42 i 2
W57 ,38 A7, SPP1 BHIEF K BE 3 4 RBATF
%K (97/143,67.83% ) ik T SPP1 [AYER A 5 (46/50,
92.00% ) ( Log Rank x2=9.988,P=0.002) ; MTSS1 F{#:
FIRHBH 3 M AEHR (53/61,86.89%) {5 T MTSS1
FAPE 5 2 (90/132,68.18% ) (Log Rank x2=7.884,
P=0.005); SLCTAIl PHYEFR KB E 3 F HAFR
(105/153,68.63% ) & T SLCTA11 BTk ¥ (38/
40,95.00% ) (Log Rank x>=10.608,P=0.001) , V1Kl 2,

3.4,
3 it i

NSCLC & —Ff /55 BE AT W8 iE , 5 S0 R 5, Ty
it 24 A0 RS i B 2 R E NSCLC 0 56 [ &
NSCLC & 4B i AH OC & 9 3 FIAE T 2 & 1) 2R
, BB AH DG TR G AR e — o BB 0 AR TS
AAFRRTATE H AR SE " RS W R AT
X T NSCLC (83 1Y il 5 2 O H 22, i 5% SPP1 |
MTSS1 SLC7A11 5 NSCLC A% FE 4R 1E K2 HoFUs il 56
WA B TURA T i i g | S $28 NSCLC 35k
FERBUEESE

SPP1 2 i AH OC 48 M I b 1) = BEA i, Wi o2 3=
B, SPP1 AT LA %M S A7 38 1%, A1 A 42 12 440
R, 35 TR T A, e 2 g A= 1 g
Rl RS K SPP1 ik 5 IR HAL  TNM 433
Kbk B AR AA O, H % SPP 1 AT 6 18 1 41 1 i e A1

2 SPP1 &ik5 NSCLC Fil5 ) Kaplan-Meier [ £k
Fig.2 Kaplan-Meier curve of SPP1 expression and NSCLC prog-

nosis

3 MTSS1 ik 5 NSCLC TilJ5 1Y Kaplan-Meier 5T
Fig.3 Kaplan-Meier curve of MTSS1 expression and NSCLC prog-

nosis

B 4 SLC7A11 #3515 NSCLC HlF B9 Kaplan-Meier £k
Fig.4 Kaplan-Meier curve of SLC7A11 expression and NSCLC

prognosis
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S IR T A5 b ) B A S A, LR AR R AR AR A
XoF e 1 & AR e HLAR EEELSE N, SPPT RT LA i i
15 LG 200 A v 15 5 3 i, Rk R ) 2 e e B A
A TR 2 A9 1A A S R i 2 0 o e ¢ BB R E
RS AR, SPP1 ] DL i £ o Iif g 40 e 3 5 |
128 FEE B K0 NSCLC 1yt e, WF5E £, SPP1
AT LA Py 4 L ) £ - B 0 4 ) A0
FNANAEIETE , TR AN M2 22 MRS RE 1 L Ao
KB SPP1 #3555 e BLAS  TNM 43 39 F bk (L 25 5 7%
FHOC, $27 SPP1 AT fEid o 2 i7F g 4t Mo 3 (=28
RS S NSCLC Ay

WG K& B MTSS1 7E NSCLC JEH L h R T
A, ELS R o 00 o T 5 B ROR R TS A G, B R
MTSS1 A GefE R R il K76 NSCLC i kA4 & &
HORFEEEAE, MTSS1 1Ry —Fp s Rl K, &
T ] b R 18] A (EMIT) 3 5 ol 41 d) firk 8 2
MR AN EMT J2 i Jed 20 it 3 4542 28 v
RS RE I B S HE AR, MTSST fERSANH] EMT AHICHE A
(235, DT BEL Lk Jih 96 200 L AR A5 12 28 R I k4,
MTSS1 38 AT DL 5 A 56 25 4, 30 i LR A, DA BEL
T AR 0 AT S A 1 Sl 1 AHIFSE R, MTSST B
PERIB B 3 A BEAFR 3 5 T MTSS1 FIPE &k
SR AR MTSST W] e 38 o 910 i 98 4 M3 B ik ) 255
M S s . ASOFSE 45 2R 5 AL T 45 1 — 3%, 3R W
MTSS1 TEAN [F) e v A4 ARALYE T, A B ik NSCLC
RIS

AWFFE K& B SLCTALL 7E NSCLC J# 41 21w i3 &
ik, H 5 MR EAR TNM 430 bk L 2556 3% FR RS
FHIE, $27% SLCTALL AT GEAE M {29 I F 7€ NSCLC 1)
RAERETEEEZ/EM, SLCTALL &—Fh it aiz/
BRI s A, R E IR s e W vk A 40
Ji, 4+ A0 AR IR DR it BIE 5T 3R
SLCTALL FEHAAE it Feak , ml LIS B 40 i iS40 01k
F7, AL, fef s 200 i XoF 5 5 5 g SO SR ARG, DA AR i e
R R AR AR R R, SLCTALL Kk
FRE B AR TNM 43 19 B otk B 25 5% %% #H O, 42 R
SLCTAL1L W] REE i=b 5% 1) 4H A A 15 R 42 7 80k 52 il
NSCLC [t AR5 H, SLCTALL FHMERIE B 3
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