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R

i R B [ YR 9T R AR IR TT FBUF A B R R R E AL, SERAMI—BEAEB A TIRFIEIT
R, WHEEE-1-BIRRBRERRE2 (SGPP2)R—Fh 5S4 RUKMERERBEVMAIHES, FHHA
B 7RI R P SGPP2 5 fififie AR St DL R B FEIR TSR S BT RE M. B B 1) HRFTSGPP2EEfii By LL
RECHHEFZHSATHRIEZR; 2) WASGPP2EiEHIRERBURTE M. ik 1) E
AR R £ Y I8 2 5 6 051 il B TR B g AR B S SR, A aBA R E e R
(HO)KWISGPP2EE ANIRIAE R 2) REWEANKRHHIIERRBUFEFRTRITFEST. S8 1)
RBHNLE R EIR, SGPP27E71.67% (43/60) I iRm AR ARRIE, 7£28.33% (17/60) 1 ftifwE
HAPMRRIE, TEFHLRHSGPP2EE A AERIX(60/60), 5 2]SGPP2EE e fifi ijE A 41 Fh Rk
KEE TEBHLZ(P < 0.05); 2) ERBEBART, SGPP2ITRIA/KTEEMBELREIEMIE(P < 0.05).
R R B RSGPP2IERIEHN FALE# BAEFH (mPFS) BEEH T RRIEH(P < 0.05). HH
R CoxHHHr Bk e B E M5 STNMA R G AR KSGPP2R ERRERREVI(P <
0.05), ZEECoxH A4 HriRmSGPP2 HIRIE/K PRIt RSE B & HUS A B I LAARE R (P <0.05). &
#: 1) SGPP2AEf B A AR AR AP KRB PR TEF AL 2) SGPP2HIREKEAMEHEE
B A, 7o BB i AR B AL R AE T (mPFS) IR R, SGPP2ERIEBH
JEREE.
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Abstract

Targeted therapy for lung adenocarcinoma holds a crucial position in the treatment methods for lung
adenocarcinoma. Over the years, efforts have been made to discover new therapeutic targets. Sphin-
gosine-1-phosphate phosphatase 2 (SGPP2) is a protein closely related to angiogenesis and tumor
occurrence and development. Therefore, this study aims to explore the correlation between SGPP2
and lung adenocarcinoma as well as the possibility of potential therapeutic targets. Objective: 1) To
investigate the expression differences of SGPP2 in lung adenocarcinoma and paired adjacent tissues;
2) Toreveal the correlation between SGPP2 and the occurrence, development, and prognosis of lung
adenocarcinoma. Methods: 1) 60 surgical patients with lung adenocarcinoma from the Affiliated Hos-
pital of Chengde Medical University and their paired adjacent tissues were collected. The expression
difference of SGPP2 protein was detected by immunohistochemical staining (IHC); 2) The clinical
pathological characteristics of the included cases were systematically collected and statistically an-
alyzed. Results: 1) The immunohistochemical results showed that SGPP2 was highly expressed in
71.67% (43/60) of lung adenocarcinoma tissues, and lowly expressed in 28.33% (17/60) of lung ad-
enocarcinoma tissues. In contrast, the SGPP2 protein was all lowly expressed in the adjacent tissues
(60/60). The analysis revealed that the expression level of the SGPP2 gene in lung adenocarcinoma
tissues was higher than that in adjacent tissues (P < 0.05); 2) In lung adenocarcinoma tissues, the
expression level of SGPP2 was positively correlated with tumor diameter (P < 0.05). The survival
curve analysis showed that the median progression-free survival (mPFS) of the low-expression group
of SGPP2 was significantly higher than that of the high-expression group (P < 0.05). Univariate Cox
regression analysis showed that the prognosis of lung adenocarcinoma patients was closely related
to whether the TNM stage was early and whether SGPP2 was highly expressed (P < 0.05). Multivariate
Cox regression analysis suggested that the expression level of SGPP2 was an independent risk factor
for poor prognosis in lung adenocarcinoma patients (P < 0.05). Conclusion: 1) The expression level
of SGPP2 in lung adenocarcinoma tissues and cell lines is higher than that in adjacent tissues; 2) The
expression level of SGPP2 is not only correlated with tumor diameter, but also an independent risk
factor affecting the median progression-free survival (mPFS) of lung adenocarcinoma patients. Pa-
tients with high SGPP2 expression have a worse prognosis.
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1. 518

it 8 A 4 BR RO 2 DL KR T 3R e v B AE [1], X N S B0 e HL A AR R B B, L i
(Adenocarcinoma of lung, LUAD) & fiidie 1 7 b S (R B A, 5 ifiie S 25011 40% LA B [2]. IRAT i %
s AR A R R vh AR SO E BB AR T 2tk o PR AR T R, U R VR o T RS HE IN 3].
TE it i B RYA T I R v, TVE T ARG YT I R e 5 2 R SR G R YT [4] [5], #EI1iGYT BIHR T &
SPVESR . R BSOS DA R S R A SR AR 5 A I e 1 — £ VBT T B [6], DRI SR EE 2 il
JRIEE I TT A O AR s B 4y B R

B4 NE-1- W FR R BRI 2 (sphingosine-1-phosphate phosphatase 2, SGPP2), HgpAREK AT A2 2 S
AR KB 36.1 [X, ‘B8 1-TER 2 I (Sphingosine-1-Phosphate, S1P) 2 i 2 4k 1y 5 22 i M i B it 1) 5%
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BEDERM . ZIUWETTIEY], SGPP2 MR H MR 54U M A iR IR R AT AN R 73 %
R[71-[10]c AL EEO AREEE 2 e I SRR e 60 44 it st TR £ 3 10 i ot 4L 43 5 L 55 AL AUk AT S e 20
MSI6: LA e 45 A Wi A BRARFAEHEAT e 24 20, 487 SGPP2 5 ififeet ) A A e LA S U R R R o

2. #IRE I
2.1 B&HEN

e AR B R e B R B B 60 A4 B T AR B3 IR PR BT}, BIrA B IR 2R 0L LR 1. Pl i
W22 Nl T SR MR & F HT S AT R AT P R BUIR 6T o HERR AR
1) GIFHEMRE: 2) KPS PFor/NT 705 3) SIFEAL . . BEEEEMERAN: 4) AEa PR R
GUpiw S 5) BT R SR

Table 1. Baseline distribution of 60 patients with lung adenocarcinoma tissues

3= 1. 60 BRtARFERARBERNEL D HIFR

e JR
File
>60 ¥ 39 (65.0)
<60 % 21 (35.0)
531
% 26 (43.3)
% 34 (56.7)
WS 2
W A 18 (30.0)
B[ 3 42 (70.0)
MEER
>2.cm 47 (78.3)
<2cm 13 (21.7)
WELEER
B 46 (76.7)
1E0E3 14 (23.3)
mALEER
MO 53 (88.3)
M1 7(11.7)
TNM 233
I~11 3% 47 (78.3)
H~1v 44 13 (21.7)

E: 74 ML EFEOVMSIR RS, KR R R T FARIGIT .
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22. BeiE4EML

AR ) s BOHT s B AL SV T [ S R e 3~4 /NI S BUH S, G R 2B K DA KRR
ECHRREW R EAWAEEEE, YO I, R NS A R S . K
St E [ 2 A V) WL 3R T 5 um/SKIEEHTIES D) . KU TR LR, IR E TEBEA L.
WY T Rl 80°CHERE 30 min, MEESMIVI A T 4°C N FIRRAEIFH T )5 82555 .

G A YR RON 75 CRIEFE S5 1 h 548 = B R s DL R BE B BRI 2B Kk Ak .
KM YE 10 min J5EH PBS E¥E 3 K, 5min/ik. FTERERIVIAIAN Lx SUEERR, TR
1 80°Cin# 10 min Ji5 B 50°C 5 4k 20 min. 315 PBS J¥E 5min x 3 K. M EE B R
& 15 min J5 PBS ¥t 5 min x 3 Ik, A HB/KARET- VI . 8 S 20 A 28 e 20 238 L i e e v T
00 L 2 LS FE K ) A O 37 CIEIRAR 35 B 30 min JEBCH . i3 P AU F G N SGPP2 —Hi (R Lt
fil: 1:100), 4CHHELR. RHEEYIFA, #H PBSEWEYIA 5 min x 3 XJaikin —4i, T 37 CIHIEMH
i 1h J5 PBS ¥& L 5 min x 3 /K. BUEC DAB (i 2t 15 min J& PBS J5¥t 5 min x 3 X, JiARHEE
e 205, HFEHEEH 1% R A0 5 B T30 FE TR I /K 5 78— ORI B, o5 A b e 4 i ot
Pld e sesla, A8 B R IR R .

SER I SGPP2 BN T-ANMS, 4UMTT N LT A HE (e SO PRSI . A T2 2
HEIFEUE TPV R IR . T se T (x400), GuitPHEA0A 4 LR gL i 5 VP4 o BH PRI H VT 7
PR PHYEANM &5 LN T 5%4 0 4, 5%% 24% K 143, 25%% 49% K 2 43, 50%% 74% K 3 43, 75%
% 100%4 4 43 o SRJE R G R B RV AR BEREAT P4 BIMEID 0 4, S9RHPEIC 143, BHEIC 2 43, R
FIEIC 3 730 &7 B2 PIIIAS 73 HO SR AR o B3 RS 70 B0 7 BH MR SRR R B2 . 4593 0~2 20 NI (-),
3~4 S NG BHYE(+), 5~8 3 APHME(++), 9~12 43 AP (+++) o ARSEEG PR RIA A = (FFAME. A
JemPHPE B 2 A = (R FEARZL) x 100%. &5/ TF 6 S INIRRIEYA, BHoRKTHET 6 ok
KA.

2.3. Bl

A SEG 30 3 I e ) AR 40 S B A B U SR B, B U AR R TR F 2025 4 11 A 30 H, BE DT 45 A ]
E XN A ERE T W DSBS (B s 2 A8 4706 T DA e — IR BR &R N (R e . otk e AR A2 A(PFS) 8
SON 2 E RS R I 3k Fe B R AT AT J& E5L B 1 R ek (]

2.4, Gt

AHF A% SPSS 27.0 Al GraphPad Prism 10.1.2 #4347 e it 0 Hr DA K 22 o s BERME I IAME +
WEZE RN M RBSIREAR t BB /A AL () 22 57, EH R T 2 th e 2 A %2 . A %8R
TR, SRR T ST B Cox Hfg KU [B VAR AL 3R 4T A 47 40 iT . P < 0.05 BFAHHE
a5 ES.

3. /R
3.1. SGPP2 EH MR E AL MBS EAPHRIEER

XoF 60 1 i fi e S5 (1 e 2L 2R S TR D 55 2H 2R FH f s ZE AL ARSI SGPP2 ISR IATE L. {8 F 2.4
BEAE 200%F01 400 R TECRAGHM 5 SGPP2 IR IATE LIV 73« S5 R EIR, SGPP2 1) 52 BH 4 2 B F ZEAf
T il e AL 2 4R 2 PR (LI 1(A)~(D)),» i ligses 221 N SGPP2 ik /K1 I8 2 v T 55 41 41 (P < 0.05) (L.
Kl 1(E)).
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A: JEHZIH SGPP2 =i3RiA (200 f5/UK); B: #5344 SGPP2 Ik3K 1A (200 f5/K); C: JZHZi SGPP2 m3Kik
(400 f578CK)s D: 53 2HZ39 SGPP2 fik3R1A(400 f5750K); E: 400 f/BUK T SGPP2 fE¥s i 55 4R M IR I % 57 .

Figure 1. Expression of SGPP2 protein in lung adenocarcinoma tissues and adjacent tissues
[E 1. SGPP2 E A TERF IR EELA LA E S AR P RIRIAE R

3.2. SGPP2 5 hfi BRI R IR HFEA9ME X 14

TG e AL VP b, FRATTE B AR 4R b SGPP2 Kisp N HIE4L(>6 7)) FIMKRILA (<6 7).
BAVEIL, ERIREA LT, mRIAA 71.7% (43/60), fKFIAL 5 28.30% (17/60). i {54144,
BT FEA Y KR I5 20 100% (60/60)

X B G R BRI T Ger 2500, RN, il JRoE i) SGPP2 ik /K-V- 5 M i B AR i
HIEMR(P<0.05), MHAEHES MR WREE. TNM 233 SR mA R EA gt 225 (L 2).

Table 2. Clinical and pathological characteristics of patients and the expression of SGPP2
2. BEIGKRFIPIFELAR SGPP2 lFIAE MR

SGPP2 ik

492 n Va P1E
SO (3N

R 1.516 0.218
>60 ¥ 39 30 (77.0) 9 (23.0)
<60 ¥ 21 13 (62.0) 8(38.0)

el 0.134 0.714
5 26 18 (69.2) 8(30.8)
LS 34 25 (73.5) 9 (26.5)

WA sk 1.940 0.164
f 18 10 (55.6) 8 (44.4)
¥ 42 31(73.8) 11 (26.2)
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R, AW %

Ji e ELAR 5.320 0.021
>2 cm 47 37 (78.7) 10 (21.3)
<2cm 13 6 (46.2) 7 (53.8)
ML 0.001 0.982
[ 46 33 (71.7) 13 (28.3)
FH 4 14 10 (71.4) 4 (28.6)
AL 0.001 0.982
MO 53 38 (71.7) 15 (28.3)
M1 7 5 (85.7) 2 (14.3)
TNM 431 0.226 0.635
I~ 47 33(70.2) 14 (29.8)
~1V 4 13 10 (76.9) 3(23.1)

3.3. SGPP2 S5kfipR#E £ mPFS BRS¢

FRATRTUSCEE ) 60 451 it i 2 23RN 5% L 2R S8 AT BBV, BE V2% R TCIE R AR A7 H(PFS), RV
TR FE AR T EOE HE SR AE A7 2R 2025 4 11 H 30 H . {1 Kaplan-Meier 421 8 # £ /7 #i 28, Log-rank
K387 SGPP2 & I 3RIA/K-F-5 Ha 3 v v JC ik J A A7 (mPFS) [ AH G

EREV SRR AT 17 B PR S R, i 28.3%, Hih SGPP2 ik 4 15 411(25.0%) LL KA
kM 2 B1(3.3%). 4iREW], SGPP2 f&E#ikH 8 H HULEKIEHAE mPFS fA7E 2% (P =0.015), ZRHA
Guil 5 (P <0.05). SGPP2 ikl P AEA7F Iy 32 N, TR IEH AL A AP AR IE R . AT
JARE G 3 BT 2 B, SGPP2 s 2 il i 8 34 A BTl JS A7 f& [ PR 25 (HR = 3.719, 95% ClI: 1.293~10.70,
P =0.015) (L4 2).

Survival curve for SGPP2 expression
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Figure 2. The influence of the SGPP2 level on the mPFS of lung adenocarcinoma patients

[& 2. SGPP2 7K -5t fifi iR 22 885 mPFS RN

N T W SGPP2 B KT B MLl I BEAR AL XS I it 6% mPFS [RISAMEL, AT S0 00 Al g 6 10
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MPFS 34T Cox Lb i RSB AL [ S IR 3R 22 R R A 40 . Cox R JH B B AL . RS 3RS, TNM
Sy WA SGPP2 [k = 5l it B3 1) mPFS B WA CM: . R K& COX RIAM Mg R, ¥
WRELZE . TNM 20 A1 SGPP2 iR iAH N £ K& COX [0 Hr, 45 E7r, SGPP2 ik & 5 fii i
SR mPFS AT 23 A DG o IX R B SGPP2 J [R] [ 72 14 5 & 5 el fil Ji i £ 58 mPFS Fr 7 1 5 5 25 (AL
% 3).

Table 3. The COX analysis results of patients with lung adenocarcinoma
7 3. FhBRfE B &M COX HiER

LAPSE e ELE0N
ZIES
HR (95% CI) P HR (95% CI) P
. 0.740
i (0.281~1.951) 0.542
e 0.460
b 5l (0.172~1.225) 0.120
, 0.803
B (0.281~2.298) 0.683
; 0.690
) A
iR ELA (0.195~2.448) 0.566
. 0.311
3 ok
NEeE i (0.115-0.838) 0.021
— 0.290
LALFR (0.079-1.072) 0.064
. 0.365 0.423
L\ HA B S S B H
TNM 73172 75 9 -] (0.134-0.992) 0.048 (0.155~1.154) 0.093
SGPP2 1.201 0.023 1.185 0.039

(1.025~1.406) (1.009~1.392)

4. BRE5VL

il e 2 M e B A A DR B SR A, R R R TN TR VR T A E T EE AL, FHREL
e IF I 2 HE R AE I R B BRI K . BATTE RTSIIBT 7L b A SGPP2 5 i e i A 2B K F A oK
[11], (EIFREATIRRIAE . RUEAHE TR 130 J LA AR IR 22 B DR e (1 60 44 it e T A 583 [ i
Jies 2 R R x5 43, AR BRD) Fy JE AT S A SERR R IR SE Tt . AR SIS A DL, il e 4144
b SGPP2 HRHRIL B E m THE S AL KAEINIK E#7R T SGPP2 1) ik 5 il s (¥ & A=
KB IER K

PP ORIV BE VT USCER % 60 44 B MR AR BERRAE, 45 & SR AL I S5 R AT IR Gtk 2 0. 4t
TR EIR SGPP2 & A MIRIA AT SR FAR B B3 IR, IXWRES SGPP2 Wl LAfigf i & A=
BEEE A R[T] [9]. AEAFihZe i s Bt — 23R H] SGPP2 mRiBAM mPFS BB TRERALL, R
SGPP2 i 2 12 1) il i 18 3 TS AN R o 24T Cox BLERIE B 70 B A B TNM 70 15 75 9 511 A0 SGPP2 &
T RIS 5 Rl B ot e A AR B BB AR, 3t — DT Cox 22 IR [l 70 Hr A L SGPP2 ik
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I il et R TR AS R BN G R AR

LR EPnk, ABTFiiE R T SGPP2 1M ik A rh IR IA K T 55 H A, B S IR
MIEARIEA K. FIRHIER] T SGPP2 ey 2ik i il iy KIS TilJa AS R G AR, 4R7s T SGPP2 [IRIATE
fiirgees A A DA R 3t g A A v O, R B DA A Fiofeg B 109 9 BB R R L TR AT BOIE SR SCRF . (HAHT
TR, BRAVTAE AR OHIT, A KmeI5R 8 TRMER =GR, 7R RA gk
Z5t o FLRAWE TR I SGPP2 2 5 i i 2 18] 45 3 IEAOR R & (BIF AR TTE AR A SEIRLEE .
Z» SGPP2 {E it i (¥ iR A R AR A A hn 6, T3 AT JTBR A%, ARORA A I K IF23 7%

s
= B
AT FERAT AR P 2 B P PR B 4G BE R A L HE(RE b5 . CYFYLL2025089), & #34% & MG A &
i,
SE 3k
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