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Expression of lactamase B in gastric cancer and its clinical significance
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[Abstract] Objective - To investigate the expression level of lactamase  (LACTB) in gastric cancer and its influence on the prognosis of gastric cancer
patients. Methods - The varied expression of LACTB in 90 pairs of gastric cancer tissue and peritumor tissue was analyzed by immunohistochemistry.
The prognostic role of LACTB mRNA in gastric cancer was analyzed by the Kaplan-Meier Plotter database. The factors affecting the overall survival of
gastric cancer patients were analyzed with Cox survival model. The prognostic nomogram model was established to predict overall survival of gastric
cancer patients. The proteins which interacted with LACTB were analyzed by the STRING database, and they were tagged by the notable associated
functional cluster of GO (gene ontology) and KEGG (Kyoto encyclopedia of genes and genomes) pathway. Results - The expression of LACTB in gastric
cancer tissue was obviously lower than that in peritumor tissue (P=0.000). The low expression of LACTB mRNA may suggest that the prognosis of gastric
cancer patient is poor, and the C-index of nomogram for predicting prognosis of gastric cancer patients was 0.641. A set of LACTB and 38 proteins which
interacted with LACTB participated in five kinds of signaling pathway. Results for the classification of GO (gene ontology) annotation demonstrated that
the proteins were involved in one kind of cellular component, nine kinds of molecular function and two kinds of biological process. Conclusion - The low
expression of LACTB may be a poor-prognostic factor in gastric cancer.
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Fig 1 Protein expression of LACTB in the peritumor tissue and gastric cancer tissue as well as the mRNA expression of LACTB in gastric cancer cells
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Fig 3 Univariate and multivariate analyses of factors associated with survival of gastric cancer patients as well as nomogram model for the prediction of prognosis in gastric

cancer patients in TCGA database

':fﬁ{' JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Vol.38 No.10 Oct. 2018



ROTF B- PR fE LA 2k RO RS | 1217

# 1 LACTB Fih 55 AR i BUFFAE X % 2.5 LACTB # B & BB il GO 5300
Tab 1 Relationship between LACTB expression and clinical pathological characteristics N
JH STRING 10.5 %42 % Fi1 Cytoscape 3.5.1 it 174y

s et S pm WEs IS LACTB AR B IR 19 5 1 R HR 1 2
ims W) bRty D Hop A 38 Pl E 15 LACTB fF (EM B /E M % & (&
iR /n 1365 0.294 4A), ¥ 38 FhZE (4 F1 LACTB |- {£ DAVID 6.8 % 1 B2 ik
D 130 20 17 GO 4y HF, 45 o 39 FE 3 3 1 % [ KEGG {3
=03¥ 100 v A R BRI, BE 2 RN, MRS
< 466 0T s i - R TERERE . WA B A K - BRR R 51
” 156 o WENG G it 2 WA ZHM2:4 447 DNA 46 b Rk i i
* 1o 10 Bty -ATP K fifs 5y T-IhRE A K 1L & AT L 55 4 |
RS n 21280000 N2 R ORI . RN TR, IIE
! » 20 Vi, S Ve A S S 7 TR - SO RENIEE . K
I . ! fREEEYE. LT REGEE . K REGEETE - KRR A4 Fn
i e 6 JUT &k A s Aot By BT P BATL T W5y
N * 0 fRfet i (& 4B),
A
G Iﬁ'k’:’ﬂ'.:.if B

KEGG {i5 %5l # Rk - r-Il_ﬂ: “‘ﬁfﬁif

WA A S K - SRAk G PRI

TG & kR

AR DA b b b AL e limaATP i

Bl & Pl tela ey

B-N- & RES I O 8 S R

Hidtk e R HiATP *mﬁm

51T THRE | 5 SN0 000 - h;:il&rﬁ_q:jr:i'l:

IL T R RS

AW - AR Ol

JLT M

4 it B JL*r{Eﬁmliﬁﬁﬂ

1I] 1_'5 3.IIII 4?5 a.'u Ttﬁ ﬂr{:

—lz (P i)

AL FIH STRING #5538 FivE 11 5 LACTB {7 /EAH BB 56 % s B. {# /] DAVID %4 ZExt LACTB Je HoAH B {E H Y 38 Fiv (2 f7 GO 4 #r il KEGG i
MR b, b, EET “fBIENE” 4 TIREME B4 ATPI3A1, C3ARI, CHI3L1, CHI3L2. CHIA, CHITI. CPSF3L. ECHI. FAAH2. GPX3. HEXA.
HEXB. LACTB. LPL, MTR, NME4, OVGPl, PITRMI,_ PPMIL, QRSL1. TOP2A_, TOP2B; & T “/KIRFGIEM" 4> T-ThAEMI % (175 ATPI3A1, C3ARI,
CHI3L1, CHI3L2, CHIA. CHIT1, CPSF3L, FAAH2, HEXA. HEXB, LACTB, LPL, OVGPl. PITRMI, PPMIL. TOP2A. TOP2B,

4 LACTB HHEERZEB & 47#1 GO 547
Fig 4 Analysis the proteins interacted with LACTB and GO analysis

http://xuebao.shsmu.edu.cn R (BE2ERR) , 2018, 38(10) @



1218 | Liss@A%2E (B

3 idig

AW %% 38 ik ff ] Kaplan-Meier Plotter 4% {f: {f Kaplan-
Meier A/t £ #r, FH4z88 TCGA g 1 Cox 47K
WL >, RILACTB KRR A S B REEAR
TG A 5%, ik LACTB #H H.1E H & H 43 #r F1 GO 4347,
RBLLACTB I HAHEAEMEA S SNAYFERIE S
L.E%Hi%(ﬁ&g*ff‘i ERRFIIE A AR, 250015
EFNANIE 24 5 5 & 2R VR TG G,

LACTB {3 ik il 7 3838 AN R T 9 B A L o
2 g ST AN e X A HRE T, P RLEIRF g " KR
B, LACTB w[ UL H 4% 45 & 2 pS3 & A 10 C o, b B
1 MDM2 (mouse double minute 2 homolog) 5 p53 [y
FH ELAE FH > 0161 pS3 E"Jﬁ%ﬁ#, &ﬁﬁ?ﬁf?ﬁﬂ‘rﬁﬂ%ﬁ?ﬂﬂﬂ@
45 1 Bh RE. LACTB ib ok W E Wt 22 2 R W R g
(phosphatidylserine decarboxylase , PISD) - i Ifi B fE Bk
LPE) /A5t C B2
% (phosphatidyl ethanolamines, PEPE) 135 i1 il £% bt
RN E Y & SO RS, 11T R P 1L e 2 M M 5
TER ™, Mg an e P K AR B4 w BTk &
J&% DNA, 03 SR i F T A 25 i A A ik

LACTB &b iim BRE o, (EFTA EHEh RN

gtz (lysophosphatidylethanolamines,

[1] Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 2012[J]. CA Cancer
J Clin, 2015, 65(2): 87-108.

[2] Chen W, Zheng R, Baade PD, et al. Cancer statistics in China, 2015[J]. CA
Cancer J Clin, 2016, 66(2): 115-132.

[3] Pascual G, Avgustinova A, Mejetta S, et al. Targeting metastasis-initiating cells
through the fatty acid receptor CD36[J]. Nature, 2017, 541(7635): 41-45.

[4] Enjoji M, Kohjima M, Ohtsu K, et al. Intracellular mechanisms underlying
lipid accumulation (white opaque substance) in gastric epithelial neoplasms:
a pilot study of expression profiles of lipid-metabolism-associated genes[J]. J
Gastroenterol Hepatol, 2016, 31(4): 776-781.

[5] Bandu R, Mok HJ, Kim KP. Phospholipids as cancer biomarkers: mass
spectrometry-based analysis[J]. Mass Spectrom Rev, 2018, 37(2): 107-138.

[6] Guo Y, Ren J, Li X, et al. Simultaneous quantification of serum multi-
phospholipids as potential biomarkers for differentiating different
pathophysiological states of lung, stomach, intestine, and pancreas[J]. J Cancer,
2017, 8(12): 2191-2204.

[7]1 Keckesova Z, Donaher JL, de Cock J, et al. LACTB is a tumour suppressor that
modulates lipid metabolism and cell state[J]. Nature, 2017, 543(7647): 681-
686.

[8] Zhang J, He Y, Yu Y, et al. Upregulation of miR-374a promotes tumor
metastasis and progression by downregulating LACTB and predicts unfavorable
prognosis in breast cancer[J]. Cancer Med, 2018. DOI: 10.1002/cam4.1576.

[9] Li HT, Dong DY, Liu Q, et al. Overexpression of LACTB, a mitochondrial

protein, that inhibits proliferation and invasion in glioma cells[J]. Oncol Res,

2017. DOL: 10.3727/09650417X15030178624579.

Zeng K, Chen X, Hu X, et al. LACTB, a novel epigenetic silenced tumor

suppressor, inhibits colorectal cancer progression by attenuating MDM2-

mediated p53 ubiquitination and degradation[J]. Oncogene, 2018. DOI: 10.3727

/096504017X15030178624579.

[11] The Broad Institute of MIT and Harvard. Cancer cell line encyclopedia (CCLE)

=
2

'r.#LJ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2018, 38 (10)

Zor A 2, HIRIREIT ) O RiE T LACTB fELpr iR
AL TR, Keckesova % " BIF5TIE S LACTB f£ 555
HA EHFRA L P IYFRIK, WfE 34% ~ 42% HIAEDNE
RFLUIE A L b RaR B s ST 224 2405 Bery Mpoea 2n
JifLL, LACTB fEAb T4 224y 24 5 AR i 4 sh ik
ACERE s ifn HAEZ A dnigrh, 13k LACTB AL A]
U\T[ﬂ#ﬁljﬂq‘réﬂﬂﬂ@iﬂﬁﬁﬁfﬂﬁﬁﬂf(ﬂﬁ, T ULV IR 2n i

mao RIS, Horp, REOMAREY ERESRE
% (E-cadherin) ., #fJfe fi 2 19 8 (cytokeratin 8, CKS8), [
e 4R 5>+ (epithelial cell adhesion molecule, EPCAM)
1 CD24 ik T, T AilwhrEdy CDA4 Fiil it 40 fbr
YR (vimentin) Fef4iEfEE e (fibronectin) Fik
PEA%, LPE #fiiE 540 L& UIAR5C, i H LPE 2 A A
7 4R (LR AU REIEEE D (phospholipase D, PLD) ff
s s LACTB ik ik &1t LPE ik Bil, dFimnl g
I PLD (2nitasy et .

AWFFEAE R T LACTB ﬂf?%l_ 5HEBEARAUGHY
KRRV Whgea o3 Bz Im AR S - A A2 R 2 v ek
M LACTB Y2k & 47 M1 B i B A B il f iR &
o JRERBTRIATIRARIMLEIRST, H LACTB [k
5H iR A 2 m Ik R A KL LACTB 2 515 H
TR A R R 5 L,

[EB/OL]. [2018-09-16]. https: //portals.broadinstitute.org/ccle/about.

[12] American Type Culture Collection (ATCC). ATCC cell lines[EB/OL]. [2018-
09-16]. https: //www.atcc.org/.

[13] Szasz AM, Lanczky A, Nagy A, et al. Cross-validation of survival associated
biomarkers in gastric cancer using transcriptomic data of 1 065 patients[J].
Oncotarget, 2016, 7(31): 49322-49333.

[14] National Human Genome Research Institute. The cancer genome atlas (TCGA)
[EB/OL]. [2018-09-16]. https: //cancergenome.nih.gov/.

[15] Camp RL, Dolled-Filhart M, Rimm DL. X-tile: a new bio-informatics tool
for biomarker assessment and outcome-based cut-point optimization[J]. Clin
Cancer Res, 2004, 10(21): 7252-7259.

[16] Szklarczyk D, Franceschini A, Wyder S, et al. STRING v10: protein-protein
interaction networks, integrated over the tree of life[J]. Nucleic Acids Res,
2015, 43(Database issue): D447-D452.

[17] Huang da W, Sherman BT, Lempicki RA. Systematic and integrative analysis
of large gene lists using DAVID bioinformatics resources[J]. Nat Protoc, 2009,
4(1): 44-57.

[18] Eriksson O, Lalowski M, Lindholm D. Commentary: LACTB is a tumour
suppressor that modulates lipid metabolism and cell state[J]. Front Physiol,
2017, 8: 396.

[19] Peitsaro N, Polianskyte Z, Tuimala J, et al. Evolution of a family of metazoan
active-site-serine enzymes from penicillin-binding proteins: a novel facet of the
bacterial legacy[J]. BMC Evol Biol, 2008, 8: 26.

[20] Smith TS, Southan C, Ellington K, et al. Identification, genomic organization,
and mRNA expression of LACTB, encoding a serine f-lactamase-like protein
with an amino-terminal transmembrane domain[J]. Genomics, 2001, 78(1/2):
12-14.

[21] Polianskyte Z, Peitsaro N, Dapkunas A, et al. LACTB is a filament-forming
protein localized in mitochondria[J]. Proc Natl Acad Sci U S A, 2009, 106(45):
18960-18965.

[ ks B4R ] 2018-02-09 [ A3C4RiE ] B2

Vol.38 No.10 Oct. 2018





