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Correlation of TRIM24 expression with lymph node

metastasis in breast carcinoma

YAN Hong', ZHOU Zhuchao®

(1. Department of Pathology; 2. Department of General Surgery, Huashan Hospital, Fudan University, Shanghai 200040, China)

Abstract

Keywords

Objective: To analyze the expression level of TRIM24 in breast cancer. Methods: By using oncomine online
database, expression of TRIM24 gene in breast cancer tissues was analyzed by cluster analysis. In 108 cases of
patients from Department of General Surgery, Huashan Hospital Affiliated to Fudan University, the expression and
distribution of TRIM24 protein was detected by immunohistochemistry and immunofluorescence. The expression
of TRIM24 protein was also detected by Western blot. The correlation between positive expression of TRIM24
and lymph node metastasis in patients was analyzed. Results: The online database including Cancer Genome
Atlas (TCGA) showed high expression of TRIM24 in breast cancer tissues, and the expression of TRIM24 protein
in breast cancer tissues was significantly higher than that in paracancerous tissues. TRIM24 protein was expressed
both in nucleus and cytoplasm. The positive expression of TRIM24 was positively correlated with lymph node
metastasis (P<0.05). Conclusion: High expression of TRIM24 in breast cancer indicates that it is closely related
to lymph node metastasis in breast cancer.

breast cancer; oncomine database; TRIM24; lymph node metastasis

7% HE (Date of reception): 2017-11-28

iB{E1E#& (Corresponding author): J&1#, Email: zhouzhuchao@hotmail.com

E£TH (Foundation item): [T TAE R4 5 22 B 2 BHIFARA (201440579) 0 This work was supported by the Shanghai Municipal Commission
of Health and Family Planning, China (201440579).



268

I R i 2 i, 2018, 38(2)  http://Icbl.amegroups.com

LR g R A B UL R B R 2 —, Hk
R BAENS R, 20134 3 2 W 1 29232 340058
3895 0 L B 05 e L 0 ) L L g e
PR T201 SAF B i 36 [ oA th o — 1. SLARIE
YER 2B PEREN, R E RHEBAIRIERIT R
LSS I

LR 00 & AR R 22 A D R DR TR AN [ 1) 15 (1]
A2s (8] _F s R RS S isE, Sh TR R
FER G S 30 . TRIM24J& — 8 3L ¥ (tripartite
motif, TRIM)E XKML, REARE 2
ST AL S Al e, ¥ REE AR
B-b ox 2 #4) a1 4 il B2 25 A 4k . TRIMZE [ 2 —
FOB W RE TS RUE3YZ R B EG , H A Y A Y 4y
2. EK . MERERAGERZ e, TEZ MR
() %2 J A vh 4 AR R X Sk A (0 R
VA 92 DR TRIM 241019 fs PR 45 48 O A ) — 3007 52 ™3
M, B MR A A PSR, BB X
2H B U H3 R BUbR 75 2517 2 A 1R 00 51 78 3L a
SR Ik o B R IR K7 FLR R i R =
v AN B

F it —4 T R TRIM247E FUBRE T /ER, A
2H 43 Bt oncomine BUHE 42 HH TRIM 24 75 3L I 97 2H 21
IR R R AL, IFIE R BORE[E AR
Ly = B 1) 108 451 FL R g £ 3 L8R AR, 43l H A
928 2H 2 Ak 2 YL 48 R Western B[ 35 A% 1 TRIM 2 4 75 3L
PR IR, A HT TRIM24 1 I R o
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1.1 Oncomine E{IFBE T

Fl HoncomineE 4 B & E (https://www.
oncomine.org/resource/login.html) 43 #f TRIM24
EHEAEFL IR b 22 R Rk B4R R
(#1): 1)Curtis Breast (http://www.ebi.ac.uk/
ega/studies/EGAS00000000083) 751 992
L R 2H 2R 144 ) S 6 0 TR R OE R 2,
2)Richardson Breast (http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc:GSE3744)’E‘,/§40WU
FL IR = A A 7 0 PR IE W A 3) Serlie
Breast (http://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acchSE3193)@?781%?”7%%\ 3P £F 4k
Ji9eE RN 49 T FLAR R AL 2L 4) A Ak R 4 I 0
(The Cancer Genome Atlas, TCGA) (http://tcga-
data.nci.nih.gov/tcga/) , AL s3I
I 6 1A X B I L R R A 2R 3 X TC X Y B
B L,

R1EF4T L LR E DI IRE A A P TRIM24 89
Rix
Table 1 Four breast datasets were selected to analyze the

expression of TRIM24

EYE/HER p oA
Curtis breast
HEAEFL IR vs TEH <0.001 1.320
LB A LI vs 1B <0.001 1.334
RNV SRR/ SR <0.001 1266
I vs IEH
FLIRE vs IEH <0.001 1210
RZBE /N LS vs 1R <0.001 1.220
R LI vs 1R <0.001 1.237
1R ZUE vs IR 0.002 1213
S LR UL vs TR 0.009 1.082
AN FLIR vs TR <0.001 1.182
FLARAR I vs IEH 0.180 1.074
FLIR RN vs 1B 0.403 1.015
Richardson breast
A FLI vs IR <0.001 1.736
Sorlie breast
T vs 1 0.047 1.285
NI LR vs TE R 0.547 -1.039
LR YERIE vs IEH 0.910 2371
TCGA
R A RN vs IR <0.001 1.457
1RZBE A FL I vs IEH <0.001 1.442
VLR vs 1R 0.031 1.396
R Z U vs IR <0.001 1278
FRRFLII vs 1R 0.045 1.710
(Ee NG N R o <0.001 1214
RGN AR LI vs IR 0.030 1.315
A NN vs 1B 0.081 1.547

X R B HEAT GBI, IR AR 24 B
AFRRIBE; ETRE, Wil RikERE
R BER BT 22 S e 1 A Gt o2 3 TR 2k
WAE Z A FLURE AP AR S h i Rk, 118
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%EJEEPE‘J%%L‘%&% 18 1 Meta 73T 5 15 R FLIR I TRIM24 %K [ )£k (K2) .
HLUh s (EL), BiRETRIM24 1] G — ANk

R, FEFUIRIRE 0 & A 2 R R b & 4 — e O 2.3 BBEAANFESTETR TRIM24 EIREAR
A RIE
2.2 BERNER I A 95 2 20 Ak = K6 I it R AC 4 14 10 8 491 3L,

TEFLIREMDA-MB-23 14 U bk P, TRIM24 [0 21 40 % M B G 3 2 20 TRIM2 4 19 3 15 15 1
EANNOR . AN A Rk, R AR (3), AR AL L T A TRIM2 44
Tk TEFLAR A SV MOA% . 40 M 5T b 34 e R H PR Ge

Comparison of TRIM24 Across 23 Analyses

Over-expression

Median Rank  p-Value Gene

3562.0 0.031 TRIM24
[1[2]3]4]s]e6]7]8]9[10]11]12][13]14]15]16[17[18[19[20]21]22]23]

1 5 10 25 25 10 5 1

...DQDD.. [ Not measured

The rank for a gene is the median rank for that gene across each of the analyses.
The p-Value for a gene is its p-Value for the median-ranked analysis.

%1 Oncomine##E & 1 £ EIE EE M Meta D HT IR RTRIM24E ZLAREH A R 5 R IE

Figure 1 Meta-analysis of multiple database from oncomine suggests that TRIM24 is highly expressed in breast cancer tissues
1-2309 75 73 BRI R 1234 REAS o BT 27 RE DR IR L U R A /K P B g

The number of 1-23 corresponds to the 23 tissue groups in Table 1, respectively. The deeper the red color, the higher the expression level of

TRIM24 gene in the tumor tissue.

CE7] TRIM24 DAPI Merge

TRIM24 DAPI Merge

B2 %A B ST B IRTRIM247E FLARE H R A0 240 i v RO 4B A An 4 R B R i B R ik

Figure 2 Immunofluorescence analyses showed that TRIM24 was mainly expressed in the nuclear and cytoplasm of breast cancer

tissues and cells

(A) R 9 FERE I TRIM247E MDA-MB-23 141 AR HP (A RE AV ( x 400) 5 (B) Fa 35 2 J A TRIM 24 75 FL 9 4 20 i) 2 7
(x100),

(A) Immunofluorescence was used to detect the location of TRIM24 in MDA-MB-231 cells ( x 400); (B) Immunofluorescence was used to
detect the location of TRIM24 in breast cancer tissues ( x 100).
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Figure 3 Typical inmunohistochemical staining results of TRIM24 using DAB in breast cancer tissues ( X 100)

g5 A HOE I R 6 B IR K P T TRIM 24 %
RGOSR WA (£2), 3] (2011
NCCNZFL IR G R L B Fe mg (P E AR ) ), 4%k
ELEE R R RE (N)E R L hadl: ik
a5 Ul (n=60) A Mk 257 B 41 (n=48) o
KITRIM24 1) (5 2235 5 bk 045 7 55 2 1E A0 ¢
(P<0.05, #2). [FIEFZH7 &3 W R /N

b4y 9% . HER2$ @ BHME . 43 1349 54 Wk EL 45
BRIEML, #—2ZMH (2011 NCCNZL IR
I PR S e ma (TP LR ), AR R b O 2 5 B8 T 4
H, BAKOSHEEYEE S Mod: g
<34 (n=28) FIik L 457 7% = 34> (n=20), K
TRIM24 19 BHPE R85 U 257 % = 3 Jo A G
(P>0.05, #3),

F2 BB RKFESH(EETRIM24R %) S EEEBHHEXE

Table 2 Correlation between lymph node metastasis and clinicopathological parameters including the expression of TRIM24

it H Teik L8557 (n=60) LA 7 (n=48) P
AW/ % 55.14 = 9.07 51.81 = 10.04 0.076
LR /A 3L 23/37 26/22 0.180
Jiea I N A 2.836 % 0.740 3.318 £ 0.740 0.002
i S AL / 451 0.948

2 54 43

R 6 5
Bk 2 (1~2) 2(2~3) 0.095
TR SR M /151 45 35 0.594
HER2 A/ 9 16 0.038
43453 /4 0.120

Luminal A% 28 16

Luminal B! 16 19

HER23 A7 4 3

— A 3
5148 /41 <0.001

la 48 0

2a 11 24

2b 1 16

3a 0 8
TRIM24BH 2% /% 50 (20~70) 82 (40~90) 0.016

SR E R IR E bR (T) 430, BiT1a, Tib, Tle, T2, T34MkR N1, 2, 3, 4, SHHT4. AIREAHEEH1IMTC

i i it M NSk 225 2T U v s R i I

*According to the international primary breast cancer (T) staging, T1a, T1b, T1c, T2, T3 is respectively marked as grade 1, 2, 3, 4 and

S for statistical analysis. One case had no molecular typing in the group with lymph node metastases and three cases had no molecular

typing in the group without lymph node metastases.
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RIDMBERKRESH(ERTRIM24FRIX) 5B EEBHEMNHE XM

Table 3 Correlation between number of lymph node metastasis and clinicopathological parameters including the expression of

TRIM24
i H WL <3 (n=28)  WEEHHE =314 (n=20) p
R % 50.96 £ 9.91 52.95 +10.35 0.508
ZEFUE /A5 18/10 8/12 0.102
i Ied R/ INEE A 3.280 + 0.614 3.368 * 0.895 0.700
i g 2 7 / 451 0.314
ool 24 19
LSRR 4 1
WER 2 5 B / 451 22 13 0.447
HER2 [ /44i] 9 7 0.818
Wi 0.512
Luminal A%! 10 6
Luminal B%Y 12 7
HER2id KA 5 4
=1 1 2
5138/ 0.051
2a 16 8
2b 11 5
3a 1 7
TRIM24[H % /% 82.5 (40.0~90.0) 80.0 (40.0~90.0) 0.893

WRLLEEFERE = 3 AL e oy 170 B

One case had no molecular typing in the group with more than 3 of lymph node metastases.

TR 2k E e a2 S o0 N T3 F 1
WG Mt —HREERNEUSE, RIMHERF
B AR FE A iy 20681 ) R (0 et 0 L ST AL A
JE, g5 R R TRIM24 MHTE R M 6.1%~44.2%, M
R R S5 R an 4 s o

2.4 Western EJiE5>#T B 7R TRIM24 3L IR EH LS
hERIE
MAIE SZ oncomine B FE Fl G0 5 4l 44k 2R Y (1

ARG &5 S, e 38R 3 5% i X 114 8 2H 4 RN 5 4L 21
K HIWestern E[1 725 46 I TRIM 2.4 75 3 I 96 2H 21 F1 95 55
PRI FEIR . R BoR . FTA I RE R FE AR
BRI # TRIM24 45 IRk, HR B E K EHEA
RERMBEIRAFKT, ERSPEREN . H
FEBC X ) FLAR SR A U rh i ek S sr 41 4lrh 2 57
TG it L (P<0.05, Kl5), FIRESAILUbRA
IR A o
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E4 L IREAELARTRIMM4BE ALY FLEERNEFABIEZRER

Figure 4 Expression of TRIM24 in breast cancer tissues by immunohistochemistry and whole tissue slice scan
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s Western [l iZ46: il 3651 AR R 40 42 R TRIM24 8 B IR 1%
Figure S Expression of TRIM24 in paired breast cancer tissues

by Western blot

3 itip

Oncomine /& H At A I ¢ K A998 35 K8
Bl AR G SRS R T £, B ARSI S
5T I R AT SCR Rt B o
o TR s v A bR A AU R g SR, AT LAARAS A
ZRFRGERUTGHATIRL . B MEEE
R 4 KmetaZr A1, A S0 i oncomine B I 1%
KIMTRIM247E FLIR L A h s Rik . i — 2
i 10805 LR g 41 2L K AH B IE H LY, BRAE T b
U et

TRIM24J& TTRIMZK K . %8 H 555 A
ILVFHTETI A ZAEZEEY Y, 252 4E
Yok i, HOEE P O R R R A 2 R 2 AR
WHLAEL, Wk B ER MR AT VRN . R
JECL FVEAE %5 . TRIM24 7] LU HEps3 iz R ALRE
fift, 2 1kpS3/- FHIDNAR R A,



274

I R i 2 i, 2018, 38(2)  http://Icbl.amegroups.com

TRIM247E Z Fl b8 40 B b v 23k, H
TRIM24 [ 3515 00 5 Mbog i % R A G
TE % e g vh B BIF g U IAE SRR R . TRIM2 498 1Y
NF-«xB5 Tl e MAKT A S i, om0 F R 20
JE I Heyclin D1 Mlcyclin B, 45 B8 40 i 1
Ragg MR 28, Ah, TRIM24C 85 E 536/
J il g L TS ) R g A 22 A R 1 A g A E A
S e F TRIM24 78 FLIR 8 P A 2638 K P 11
b, ENANE A —HIE . WZhang® R H
G P8 20 BUAk 2 v R I 7 3 48] L R Vi 1 A U AL 4
PTRIM241 £k, RHMTRIM241RESEBH
AR L MR RN L B ) i B & R T A
BASEME . HMa%E "W 5T & BLTRIM 24 1 5 7K F-
FEIR N L BE 1Y BB AP % . Chambon
25 VTV I 5% 4% SRt 32 7R TRIM 2 4 78 3L R P i
Fik, HSWEARBUAMEG, #2578 E
TRIM245r T A BN BUE I RE . ik — D W H
TRIM247E FL I I R & X, A 9S4 &
oncomineiﬁ?ﬁﬁﬁ/‘]%ﬁﬁi, ﬁ?%?fﬁéﬂ_l@ﬁj%ﬂ‘
BT R AR 3G T AR 0 1081 B F VR M AF ST 42
S3 BT TRIM24 (1 33K 5 Ik R B8R 3R A AR G . BF
SER: TRIM24TEFLIRE A LU s 3Rk, IR &
PLTRIM24 /) B 26 3k 5 FL IR AR ik L 25 56 %
WERIEMG; #F— kM TRIM24 1 BHMER LS
WhELZE SRS O T 3m I DL G AH e, mTRE S 3RAT]
W FEA B X B DA 0. eAh, T REA I B 1
IR e, R BE RIS TRIM24 1Y 2 3k 55 7L IR g iR
HWG A . JEEE Y REEA S, HEK B
AL, SEA BT TRIM 2476 FL R 9 H 0 I PR S o

Zi Lk, TRIM24 0] BB 7L kA & e vh
KT, KIS AL RN CRA Tt
Trift— 5,

Sk

1.  DeSantis C, Ma J, Bryan L, et al. Breast cancer statistics, 2013[J]. CA
Cancer J Clin, 2014, 64(1): 52-62.

2. Hatakeyama S. TRIM proteins and cancer[J]. Nat Rev Cancer, 2011,
11(11): 792-804.

3. CambiaghiV, Giuliani V, Lombardi S, et al. TRIM proteins in cancer[J].
Adv Exp Med Biol, 2012, 770: 77-91.

4. Tsai WW, Wang Z, Yiu TT, et al. TRIM24 links a non-canonical

histone signature to breast cancer[]J]. Nature, 2010, 468(7326):

10.

11.

12.

13.

14.

1S.

927-932.

‘Wu RS, Hong JJ, Wu JF, et al. OVOL2 antagonizes TGF- signaling to
regulate epithelial to mesenchymal transition during mammary tumor
metastasis[ J]. Oncotarget, 2017, 8(24): 39401-39416.

Niknafs YS, Han S, Ma T, et al. The IncRNA landscape of breast cancer
reveals a role for DSCAM-ASL in breast cancer progression[ J]. Nat
Commun, 2016, 7: 12791.

Chaudhary S, Krishna BM, Mishra SK. A novel FOXA1/
ESRI1 interacting pathway: a study of Oncomine™ breast cancer
microarrays| J]. Oncol Lett, 2017, 14(2): 1247-1264.

YRk, X7, RAR, %, 5T ONCOMINEAUE M1 saif
Dt E 19 IR TP R 0K R B[], TR AR B B, 2016,
22(9): 771-776.

XU Bin, LIU Ning, CHEN Shugiu, et al. Expression of SRD5A1 and
its prognostic role in prostate cancer: Analysis based on the data-
mining of ONCOMINE][ J]. National Journal of Andrology, 2016,
22(9): 771-776.

RALAR, E3CHE, 48T R, 45, 45 H o R SR 1Rk S
i PR LA B 1) O 2R (7. ¥ S0 e 4l (BR 2 i), 2014,
34(7): 973-977.

SONG Liwei, WANG Wenyue, ZOU Xiuqun, et al. Relationship
between expression of specificity protein 1 of colorectal
adenocarcinoma and clinicopathological parameters[J]. Journal of
Shanghai Jiaotong University. Medical Science, 2014, 34(7): 973-977.
Ostman A, Hellberg C, Bohmer FD. Protein-tyrosine phosphatases and
cancer[ J]. Nat Rev Cancer, 2006, 6(4): 307-320.

Jain AK, Allton K, Duncan AD, et al. TRIM24 is a pS3-induced E3-
ubiquitin ligase that undergoes ATM-mediated phosphorylation and
autodegradation during DNA damage[ J]. Mol Cell Biol, 2014, 34(14):
2695-709.

Xue D, Zhang X, Zhang X, et al. Clinical significance and biological
roles of TRIM24 in human bladder carcinoma[J]. Tumour Biol, 2015,
36(9): 6849-6855.

Kikuchi M, Okumura F, Tsukiyama T, et al. TRIM24 mediates ligand-
dependent activation of androgen receptor and is repressed by a
bromodomain-containing protein, BRD7, in prostate cancer cells[J].
Biochim Biophys Acta, 2009, 1793(12): 1828-1836.

Li H, Sun L, Tang Z, et al. Overexpression of TRIM24 correlates with
tumor progression in non-small cell lung cancer[J]. PLoS One, 2012,
7(5): €37657.

T, N B, AR, . LRI S TP CD44
TRIM24, TAGLN-2, ER. PRAJZFIEBIIEIRE X[]]. RS
SR FR2AEAR, 2017, 33(7): 724-727.

ZHANG Qingbo, LU Meigui, XU Baofu, et al. Expression of CD44,



TRIM24 TEFLIRIELH ST I35 5 A RO W R IO OCE ™0k, 45

275

TRIM24, TAGLN-2, ER and PR in invasive ductal carcinoma of the

breast and their clinical significance[ J]. Chinese Journal of Clinical and 17.

Experimental Pathology, 2017, 33(7): 724-727.
16. MalL, Yuan L, AnJ, et al. Histone H3 lysine 23 acetylation is associated

with oncogene TRIM24 expression and a poor prognosis in breast

ASEI R 0, . TRIM247EFL IR AU i3k 5
TR FERS AR ], I PR SR EE A, 2018, 38(2): 267-275. doi:
10.3978/j.issn.2095-6959.2018.02.007

Cite this article as: YAN Hong, ZHOU Zhuchao. Correlation of
TRIM24 expression with lymph node metastasis in breast carcinomal J].
Journal of Clinical and Pathological Research, 2018, 38(2): 267-275. doi:
10.3978/j.issn.2095-6959.2018.02.007

cancer[ J]. Tumour Biol, 2016,37(11): 14803-14812.
Chambon M, Orsetti B, Berthe ML, et al. Prognostic significance of
TRIM24/TIF-1alpha gene expression in breast cancer[ J]. Am J Pathol,

2011, 178(4): 1461-1469.



