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Abstract: Objective To investigate the expression and clinical significance of discs large homolog 5
(DLGS5) in lung adenocarcinoma (AC). Methods SP immunohistochemistry was used to detect the expression
of DLGS in 122 cases of lung AC tissues. Western blotting was used to detect the expression of DLGS in 20 pairs
of lung AC tissues and adjacent tissues. The clinical data were detected to analyze the relationship between the
expression and clinical characteristics. Kaplan-Meier curves were used to conduct survival analysis of follow-up
data. Results The positive expression rate of DLGS5 in stage I lung AC was significantly higher than that in
stage IIIA (P<0.01). The positive expression rate of DLGS5 in lung AC tissues was significantly lower than that
in adjacent tissues. In patients with positive DLGS expression, the 5-year survival rate (OS) was significantly
higher than that in patients with negative DLG5 expression (51.1% vs 28.1%, P<0.01). The positive expression
of DLGS in AC was negatively correlated with lymph node metastasis (P<0.01), TNM stage (P<0.01) and
recurrence (P<0.01). Survival analysis showed that DLGS and TNM stage were independent prognostic factors
for lung AC. Conclusion The expression of DLGS is decreased in lung AC, and maybe helpful for the
prognosis of patients with lung AC.

Key words: Discs large homolog 5; lung adenocarcinoma; prognostic analysis

R B B R RIAEC B R R0 (SCLC), WS MAIRAEER: NSCLC Hy %255
VR, SCRAEAAERI0Y 15.0%00, HMAISE  FORT), SCR MBI S SR T, S
HIU AT 53 NI (NSCLC) AUNANONG LRGN ILTT T BB, (K HOhiNR

e n e g g AL TACRAAE, BRSO
Cvmm TR TURE e R B AR U 102

FRSER AR AL SRS BN RRE (L3 100050) W,
EIEEE . WIS, E-mail : oncology@cemu.edu.cn DLGS5 %Eﬁ*ﬁ%%ﬁﬁﬁ@i@ﬁ%ﬁ%ﬂ@?ﬁﬁiﬁ [2]’




258

DLGS & —Fh ZIhReI WA & A, LS ZH
EHRLES, 35 B-catenin, p55. KIF20A, %
filZh & 1 4 MM B ). DLGS fEffint ik
WK B AN IR 40 43 Ak A E AR ) AR AT
KB DLGS LM PR A2 Rk R, 48T
S BRI . R AR R B0 g R B
DLG5 AJ LAl b ke 20 R AT 91 Bt 2 A 1 Je
[f] Ak (CEMT) B71, Hi DLGS el g s T i
WFoEdEH

AHGE N P 2 Ak SP A6 122 {51 it i i
HZUh DLGS BUFINTE B, FFiz 1 Western blotting
AT 20 X5 il i AR 55 1E Il ZH 21 DLGS /9
FAREOL, FPEATHEH R MBS 081, 5
1) DLGS 7Rl i H i AR T Lo
1 #ERlERE
L1 —fBeRt i . A o H B R R A Fff
JBALE A EEBE 2008 4 1 H—2012 4 1 HFARY)
W 114 Ml B Ay A AR AR 122 91, 335 R AR B
PR T 2 FR

WBIATERRUE : (1) REIATIES CT 34 . 1
CT 8¢ MR 13 . BB CT 4%, HEBRAT. 4.
SN F R XHAG g TCFE RS, 425 ECT B4l
A (F5rHE1T PET-CT fafr ) HER BB E
5 (2) RETRIEZAEMEL . TS HUEIRYT; (3)
WRPE NCON FE R 22K, AT ARG HE VIR AR L bl
VIR s B B A 4, HEARJE 1 H NAE
T il

BT g BEMATFARIGYT, JFHAT
BEFARNENGERIT, T AMBEERE T
HEhIRYY, o A B EATRE BT . Hoh ik
Y7 R FH NSCLC MR M 48, A 3 i 2156 5
B REN (PP). SERZEEA A 8R40 (TP ).
ZPMTERA AR 40 (TP ).
1.2 g gl el ik R s difb SP ikt
JRA bRAS ) DLGS 8 kg sl f T, 2
RJ7 s 4 pom AL R 5 FUBL | BEE OB
AKo R 3% W H,O, G Z IR ACE 20 min £ 4]
PRI AL BERG , FET 0.1% HMOBKIRZE v
(pH 6.0) miltm B PRI, i 10% 5 1L
2E L35 B8 20 min, I DLG 5 —#¢ (1:100 Fike,
Assay Biotech, Sunnyvale, CA, USA ), 4 Cid &5,
INAEYIZEARIE M =L, £F 37 CHFH 30 min, —
LR (DAB) €5, [ 5 76 2 Wi

o E YRS S AR 2019 4F 6 H 45 25 855 3 1)

RS R . LART A BRI A S S5 A
FEVEXT R, DL PBS AU — BB IV IR 54 T
B e AL Y 0 0 b AR BEHUR B U] v rh S AL BT
Sk I 400 A LA I A S5 40 S R I X

B LG 45 SR FIIT DLGS BHPE R ik e
T UMM, i 20 1 S5 0 MR i e €0 5 52 A0 BH 1 44
L o He a2 0~3 . 0 4 : WA & (el FH
PEAIAE /N T 10% 5 143 KT 10% A9 e 4 A v
FHEOH 10%~40% AP EE @ 2 5 KT
40% P9 Jib 96 240 Pt v 55 35 BB 10%~40% 1 R
YiffsRE s 34 KT 40% ANl E G, A
THEFGI o, # 0~1 53380 ChBATELL, #
2~3 3 SR PR
1.3 Western blotting il /5 7% Uil —80 CURATF
AL ZIbRAS, YIEER R R/ N LSRR A (il
PRSI S I ZAEY ) 5 W E AR BRI 2R
AFHBEE . B EEBRARREFEEA 1.5 mL
A EP 45 R, il A RIPA 241k, HEEUAL 4N
M Jf #4782 1 | . 4T SDS-PAGE HL Uk, 2
Jri B 2 A T 5% 2 PVDF I |, 5%BSA £ 4] 2 h
J&, A DLG5 (1:1000 dilution, Abcam, Cambridge,
MA, USA) —¥t, 4 CIWFF LR, TBST k3 1K,
R 8 min, A ZHL, EME 1 h, TBST 1k 3 X,
BIK 8 min, )5 ECL W52
1.4 Sib g5k KRty L H SPSS 17.0 4t it 5k
PEUEAT et 2 b, R E R x 2 K5,
Kaplan-Meier 1155 4= f£ %, Log-rank ¥ % i 17
HRZE T, ZRERSHTRH Cox MIHBIRIHEFT,
LA P<0.05 hESAGITFE L. S EE R
HFARRITZ B 2R KBV H S8t Ef), L
AR BT AR SR BE U L BT AR N
HWEHYE, MUiZaEH N 201741 A1 H.
2 R
2.1 DLGS 7 fili B 96 v iy 28 a5 1 00 & 5 11 IR FE
EM R RN DLGS RiBME 1,
DLGS FAPE K 8 7 T4 A B 1o 122 1) fii i e
B A I R BVERAF N6 1. 2 M 122 Bl R e,
DLGS B 5HER] Al WO s T - B JoR e,
iS5k Z55 82 (P=0.003 ). TNM 434 (P=0.003 )
KRR (P=0.000) FHOC, Z5RANE 2 R, 1
Wil B HR A DLGS BHEZeih R 8 =+ 11 A 1
e



PP PEAS

AR 2019 4F 6 A A 25 4545 3 1)

B 1 EmEALKN DLGS AR EE

B: DLG5MIMEZk

ARIAER

Fx1 FREEEERREERER
T H % Y (%)
PR
Bk 54 44.3%
gegids 68 55.7%
AR
<65% 73 59.8%
=654 49 40.2%
WA 5
W A 24 19.7%
NI 98 80.3%
T4r
Tl 36 29.5%
T2 73 59.8%
13 10.7%
N4
NO 79 64.8%
N1 3 2.4%
N2 40 32.8%
TMNZ
I 79 64.8%
A 43 35.2%

259

F2 122 GIftpREIRAH DLGS FEMER I

SiakBEZENX R
ki DLos
[k PR P
PR Ui} 24 30 0.086
L 20 48
AT <65% 24 49 0.371
=65 % 20 29
UTED = 10 14 0.524
7 34 64
T 538 Tl 12 24 0.916
T2 27 46
T3 5 8
N 2 NO 21 58 0.003
N1-2 23 20
TNM 44 18 21 58 0.003
IIA 23 20
BRR i 18 57 0.000
= 26 21

2.2 DLGS5 7E fili B 9 F19E 55 Il 20 23 i R8I
i iz ] Western blotting 77 & BEHLA I 20 X fifi i
SRR 5 4180 DLGS MRk G oL, FEEE T =k
SCUG A Y0E, 4553 W8 DLGS £F il i g s BH
PEFRIRRI WAL TSRS (T AR, NAE
FaorA8), FEHLEEUL P O X brRAs iy 45 SR an i 2
OREAEARRTE 2) FiR.

& 2 Western blot # il f fRfEFNESH LA
DLG5 HyFRik &R

2.3 DLGS5 7 fili B g el 40 b i 38l 5 1 1Y
KR BELDEPAERFNST.0MNH, 95%
CI (34.526, 67.474), 1. 2 F1 5 AFAEAF 45050
83.6%. 65.5% fil43.9%., DLGS FikBHMEM B,
WA A B TR R IR B (20.0 A
vs 67.0 ™ H ), ZRAH G L ( x*=8.522,
P=0.004),

24 BALHAVBEHEZE S LA Kaplan-
Meier %5 122 il il g Fe & A OCIR R AT A R
SIMTEAN PR AR RO s X R A AR I
W Ge %7 L (P>0.05), 1fif DLG5. T 23 K&
TNM 430 5 AR AE R B A I B4 24 8
(P<0.05) (N 3 ).



260

o E YRS S AR 2019 4F 6 H 45 25 855 3 1)

*3 fEEENTERENEERENTER F4 MBREEENTERENSEZESMER
TitH %R 5408 (%) P iH HR 95% CI P
TE5 Tk 54 39.7 0.861 TNM (I/IIA) 0.567 0.354-0.908 0.000
Lotk 68 44.9 DLGS 2.514 1.582-3.994 0.018
anis <65% 73 46.5
=65% 49 39.7 042
Uik H 24 40.2 3 Wik
75 08 458 0485 FRKIE Y 5 (DLGS ) S A ¢ B TR I
T 4440 Tl 36 53.8 fitf (MAGUK ) % ni 5t 21, MAGUK & 1 4045
k= 73 415 0.001 AL IS 5 H TR RG4S 1k, PDZ 45y F1 SH3
. 13(3) ;; 5"7‘?2 Shp R B8, T keSS AR S R - SR
N s o 000 ARG, IR DLGS R 2 i AEi
TNM 4338 1 79 572 0.000 %% El ﬂeﬂi'ié’r@% EI o Tomiyiama %H%ﬁfﬂ DLGS5
1A 03 19.8 ALY Vixin EAAMSE S, I &M DLGS Al LY
DLGS + 78 L e B - MR FIEA MBI E £ ), DLGS 31T LA
44 28.1

XP R EAT R R AT R R, AR AR
PRSI WA T 8. N4 TNM 43309 LA R
DLGS5 )31k, 4N A Cox MIHMAL, F7 LK &E 5
Hrd7r : DLGS(P=0.000 ) F1 TNM 43 ( P=0.018 )
S il BRI S A TS R R 2, A ARl 2 g il
e 3. & 4 fgk 4 R

10
£l DLGS R ik

T T T T T
0 80 70 B0 S0 100

H

B 3 ffifRfEREPARE DLGS RiZMEFH L

FednEE
ik

T T T T T T T T
10 20 3 40 O 6 70 6 N 10
H

E 4 A[E TNM 5 HARh RS B &R £ 7 &

HABLE HHHZE A, {46 pSS. KIF20A ., syntaxin 4
AR e %1, DLGS BA M2 EE ML
YER, DLGS 7EV8 15 4H M 78 FARRE T K2 40 Ak 14
D51 K HE T B R 1M SRR RN R T
U DLGS 2 2 5 24 i B8 P 701 248 JH 1) T BfF 32 42 1 4
THEM ), DLGS 2 5K midn i i B 2% 4%, It
IEREE NI L7/ DN N = T T o 1] oA
WePEAERE P 5 T EEAEH . TS & 3 DLGS
AT LI5S TGF- g U3 5 S5 B 5 1 Az 4n
JiL AN 8 B L R AN & A L Rz ] AL (EMIT ).
FEVF 247 28 PR 1) X i vh o 4G 31) DLGS 2
KRR PO Tomiyama SR 5T & B 9 7 il
F& DLGS Al LA i 51 i 98 40 i 1) 42 22 i B2 i
B 3358 BT Smolen 25 F 53 & BIL i 41 412 4y 9 Al
W5 5 22 PR 41 21 DLGS R385 F M, I Bt
¥k DLGS ] L% S LR _E R it U, Amks
i 3f iz H e s 2 A0 D7 sk A T 210 ) 1 B3R TITA
Hili i 985 4 21 b DLGS B9 3RIA N, DLGS ik
ik E SR R ADE, JF BiE—28 H Western
blot J7 Kz I A S i 985 41 21 v DLGS 1 FH P 3R
KRR BACTH A8, XL o0 25 R n R AT
DLGS AT BEAE Ry — s K AR

H 1if [ N 40 5 DLGS 5 it 1515 1 AH S F
gD, Ke 98 & B4 g3 4141+ DLGS
()32 3h W A T s AR R 414, JF HF 4
I 40 e DLGS 1 2% 38 & 4 B g AIK 1 1E % )1 4
M. HE—2BF5E & B DLGS 1% 3% ik 5 1T 40 i 9
Mo, B A (0S) A DFS (disease-
free survival ) A5G, RN 4E R FLH, DLGS
Ak FER T LA 8 3 ) JEF 40 e P9 e B R % 4%



R E Y PELE S AR 2019 4F 6 45 25 4555 3 1)

DLGS AJ LLAE S HCC &4 i 1 B0 [ 1 Ul

Liu 55 U 5 % 905 5L 412U [E, DLGS 18

IEHFURA SRR BV R, DLGS 7E1E4t

0l LR AL 2 B 2 ke I s T e GO0 R 1

1, e VSRR AL b Rk B T 1030,

I T 00 FRATTAYATEZE R o THA A

TR DLGS BB TR R R BART TR .

DLGS FikFIvERY B, A A T3k

AL (20.0 DA vs 67.0 M), ZERAL

R L (X °=8.522, P=0.004), "EAF5 0 iwm

DLGS5 Jefiti i B S B 52 [ 22 . X LERT5TR

W1 DLGS a] BEA A i B A9 70000 A5~

TR K DL 38 4123 b DLGS B9 P

FIBRU AT TS24, DLGS 5k

LEHRE RIS, DLGS S A A 37 UG 2 A 3R

[ s AT ) 285 SR Al s TNML 23S 2 52 M /N

Bt U AL R, BER IS, BiUs

GHEZE, HI S PR B 19 2 I RE 4 S AR R

BMEEEIRT . HATREE 28507 T B Ak

Th, ARG IR, ISR BN

PR RS s, AT T AU R, ]

REAT 23Xt /N A s 28 2 T 7™ A — R AR5

2R — B T DLGS 7E s (2 22 5%

F i (T REALH] . Ke 5532 JH ik A i B £ R DT8R

1EH 41 g HepG2 DLGS 1933k, f23F T

HepG2 4% EMT APh I IR, FFHE5e T Oh 2

MISCHYIZZ2RE J7 1), Liu 25098 % 8L DLGS %k

BT A SRR AN % EMT, R3y ZO1

A2 15 AR Vimentin 2% 35 38 i, I H DLGS %

INBRIE T LAPE AL b B AR, 2 00 ik L R

21 B B = 22 5 R fiE 1 171, Tomiyame 25 B 5% & F1L

DLGS5 #] A5 Girdin AHE A, #146] Girdin AT TE,

T8 50 7 90 P A0 L SR RS e P oA

— PRI DLGS X i i 1= 22 5% # e 1 52 i 1) ]

REHLH] o

S 3

[1] Piperdi B, Merla A, Perez-Soler R. Targeting angiogenesis in non-
small cell lung cancer[J]. Drugs, 2014, 74(4): 403-413.

[2] Nakamura H, Sudo T, Tsuiki H, et al. Identification of a novel
human homolog of the Drosophila dlg, P-dlg, specifically
expressed in the gland tissues and interacting with pS55[J]. Febs
Letters, 1998, 433 (1-2) : 63-67.

[3] Chang Y, Klezovitch O, Walikonis RS, et al. Discs large 5

is required for polarization of citron kinase in mitotic neural

261

precursors[J]. Cell Cycle, 2010,9 (10) : 1990-1997.

[4] Taniuchi K, Nakagawa H, Nakamura T, et al. Down-regulation
of RAB6KIFL/KIF20A, a kinesin involved with membrane
trafficking of discs large homologue 5, can attenuate growth of
pancreatic cancer cell[J]. Cancer Res, 2005, 65 (1) : 105-112.

[5] Sezaki T, Inada K, Sogabe T, et al. Role of Dlg5/lp-dlg, a
membrane-associated guanylate kinase family protein, in
epithelial-mesenchymal transition in LLc-PK 1 renal epithelial
cells[J]. PLoS One, 2012, 7 (4 ) :e35519.

[6] Nechiporuk T, Fernandez TE, Vasioukhin V. Failure of epithelial
tube maintenance causes hydrocephalus and renal cysts in DIg5-/-
mice[J]. Dev Cell, 2007, 13 (3) :338-350.

[7] Sezaki T, Tomiyama L, Kimura Y, et al. DIg5 interacts with the
TGF-beta receptor and promotes its degradation[J]. FEBS Lett,
2013,587 (11) :1624-1629.

[8] Shah G, Brugada R, Gonzalez O, et al. The cloning, genomic
organization and tissue expression profile of the human DLGS5
gene[J]. BMC Genomics, 2002, 3: 14.

[9] Tomiyama L, Sezaki T, Matsuo M, et al. Loss of DIg5 expression
promotes the migration and invasion of prostate cancer cells via
Girdin phosphorylation[J]. Oncogene, 2015, 34 (9) : 1141-
1149.

[10] Smolen GA, Zhang J, Zubrowski MJ, et al. A genome-wide
RNAI screen identifies multiple RSK-dependent regulators of cell
migration[J]. Genes Dev, 2010, 24 (23) : 2654-2665.

[11] Nechiporuk T, Klezovitch O, Nguyen L, et al. DIg5 maintains
apical aPKC and regulates progenitor differentiation during lung
morphogenesis[J]. Dev Biol, 2013, 377 (2) : 375-384.

[12] Sezaki T, Inada K, Sogabe T, et al. Role of DIg5/lp-dlg, a
membrane-associated guanylate kinase family protein, in
epithelial-mesenchymal transition in LLc-PK 1 renal epithelial
cells[J]. PLoS One, 2012, 7 (4 ) :€35519.

[13] Sezaki T, Tomiyama L, Kimura Y, et al. DIg5 interacts with the
TGF-beta receptor and promotes its degradation[J]. FEBS Lett,
2013, 587 (11) : 1624-1629.

[14] Nakamura T, Furukawa Y, Nakagawa H, et al. Genome-
wide cDNA microarray analysis of gene expression profiles
in pancreatic cancers using populations of tumor cells and
normal ductal epithelial cells selected for purity by laser
microdissection[J]. Oncogene, 2004, 23 (11) : 2385-2400.

[15] Zhou Z, Guo Y, Liu Y, et al. Methylation-mediated silencing of
Dlg5 facilitates bladder cancer metastasis[J]. Exp Cell Res, 2015,
331 (2) :399-407.

[16] Ke Y, Bao T, Zhou Q, et al. Discs large homolog 5 decreases
formation and function of invadopodia in human hepatocellularc
arcinoma via via Girdin and Tks5[J]. Int J Cancer, 2017, 141(2):
364-376.

[17] Liu J, Li J, Ren Y, et al. DLGS in cell polarity maintenance and
cancer development[J]. Int J Biol Sci, 2014, 10(5): 543-549.

(¥cA%: 2019-03-06 5= : 2019-04-10)
(FEER. 5L 4)



