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[Abstract] Objective To investigate gene rearrangement and protein expression of ETS related gene (ERG)
in prostate cancer of Chinese patients and its correlation with clinicopathological characteristics and prognosis.
Methods This study collected 482 cases of prostatic adenocarcinomas diagnosed by prostate biopsy in West China
Hospital of Sichuan University from 2009 to 2014. Fluorescence in situ hybridization (FISH) and immuno-
histochemical staining (IHC) were performed to access the ERG rearrangement and protein expression respectively.
Relationship between ERG rearrangement and protein expression was assessed by Spearman rank order correlation.
The correlations of ERG rearrangement and protein expression with clinicopathological variables and prognosis were
further analyzed. Results ERG rearrangement was detected in 87 (18.0 %) cases, of which 45 (51.7%) was
translocation and 42 (48. 3%) was deletion. ERG protein expression was detected in 74 (15.4%) cases. Follow-up
data was obtained in 368 cases. ERG rearrangement and protein expression had no correlations to age, Gleason score
and pre-operation PSA level (P>>0. 05), but ERG protein level was decreased in metastatic cases or castration
resistant prostate cancer (CRPC) cases (P<C0. 05). Kaplan-Meier curve showed both gene rearrangement and
protein expression of ERG had no prognostic significance. Conclusion ERG rearrangement, as well as ERG protein
expression, could not serve as an independent prognostic biomarker.
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FISH #iU ERG ZEEEH. X1 000
Fig 1 ERG rearrangement detected by FISH analysis. X1 000

2 ERG REHLZLFELEE, X400
Fig 2

IHC staining of ERG. X400

1A Translocation rearrangement displayed one green/one red break apart signal and one remaining normal green-red fusion signal in tumor

cells; 1B: Deletion rearrangement displayed one green signal and one normal green-red fusion signal; 1C; One case without ERG rearrangement

displayed two normal green-red fusion signals; 2A: ERG positive staining; 2B: ERG negative staining
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Fig 3 Correlation of ERG rearrangement or protein expression with prognosis

A: CRPC-free survival; B: Overall survival
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Table Relationship between ERG rearrangement or protein expression with clinicopathological variables
Ltem ERG-FISH/ case ERG-THC/ case
Positive Negative P Positive Negative P
Age/yr. 0.177 0.924
<70 38 142 28 152
=70 49 253 46 256
Gleason score 0. 585 0.448
6 7 45 7 45
7 31 146 32 145
=8 49 204 35 218
Pre-PSA/(ng/mlL) 0.233 0.094
<4 3 3 3 3
4-10 7 11 6 12
>10 63 178 53 188
Metastasis 0.195 0.001
Yes 39 139 26 152
No 20 47 23 44
CRPC 0. 544 0.043
Yes 34 108 20 122
No 54 172 52 174

ERG @& 3N L e oh + XK Z s R E s,
CRPC 5 6t . TMPRSS2-ERG fil & 3 - ) 3
T DXOGF A 35 25 0 45 1 B L R AIG, AS g {2 iF ERG R
FIA Y 5P 07 A E, o RS R R
it 2 G S s, DX 5 e AR A R 2 B I PR 43 39 A
Wi 940 AR YT IS 1 B CRPC 1Yy 88 3% F il 5 . 7T g
RESFHERRLEFWERNZ —. FEELELETN
Ty — A SR T R B MR T A 22 5 AR 49 64
() ERG $LIR TS EP111, SCHkHi23E 52 b5
EPR3864 ) ERG HiiAk 5 FISH 3 [H 5 HE Fb 45 8K
PEES K 95. 7% R SR 96. 5%, Al fig & AN ) 7
G S BRI 0 A SN TR IR 8. 55 40, 1 9 g g 2L
A 22 kb 5T R A5 TR — 5 1A [R5 7 1) A AR
R 25 AT REAS )

AREAWFFE GO R ERG JE PR 3 HEAR S B 5
FEK V5 B FH AR Gleason T4 . AR PSA /K
- (P=>0.05) , ERG 3 K 5 HEAR 25 5 11 51 B i
L AbFEFS K itk & o CRPC RS J6 3¢ L T & A= 1 b
¥ #% )tk iy CRPC fyd f vh ERG 8 R IKRT
B (P<<0. 05) , 3% 5 3k — 3" . #2/8 ERG %
P HE 7T R & 2B A A A g R A B BT S 4 )
FE P 1 JEE 2 B2 rp AT A7 3 60 9 PR ER I B e 5 3
ERG HHARKEK,

ERG H:PH & HE 5 8% W5 1956 R M 7 41
k5% A ERG %5 PR 8 HE #i /R /i 81 iR 9 TS
20 WESE A N A ERG K: 1 & HE 5 95 9%
J sk WG oo T B SR ERG RN &

HeHE BUS 347 o ARG 6 2R ERG 3 K 5k
JEE 138 3k I IR A 8 B AR A & 4 CRPC Al Ak
A AE FE I 0 ST T 4 A X5 53— 4 v B 461 4 GE
1R 285 SR — 3 AT BE A TR b SR [ 43 % 4 019 491
6] ERG 105 i B A7 75 25 5 5 B2 0 — 26 i 0F 5%
HESE .

SCHR A T8 BR S [ 50 51 B R DL ERG ek dHE
ME . RBFTEELE R B R AL B ERG A # kL
B (51,7 Y0 Wi ik 2k 5 HE (48, 3%6) . (H W il J5
T2 5 . T B L W B E— B IE S .

Zi b ik, v A A AR g AR % ERGOSE R i HE
Eb ) 326 KK T V8 5 [ 5% 7 A7 7 HE L s T Bk
He;s THC K I ERG 5 [ 2% 35 B M A5 T FISH £
T35 PR B M 5 A o Ak % B8 it JE S CRPC
M il ERG 2 R A 50 N B ERG JEH
HeJe ERG 11 3 3k ¥ R R A Jy w51 B 98 F & o
CRPC S B A7 28 1) 0 37 700 46 A

%

=

Z x #

[1] TOMLINS SA, RHODES DR, PERNER S, ez al. Recurrent
fusion of TMPRSS2 and ETS transcription factor genes in
prostate cancer. Science,2005,310(5748) :644-648.

HAN B, MEHRA R, DHANASEKARAN SM, et al. A

E26

[2]

fluorescence in situ  hybridization  screen  for

transformation-specific aberrations: identification of DDX5-
ETV4 fusion protein in prostate cancer. Cancer Res,2008,68
(18):7629-7637.

[3] PFLUEGER D, RICKMAN DS, SBONER A, et al. N-myc



70 PO 1| A 2 4 CBE 27 WO 55 48 45
downstream regulated gene 1 ( NDRG1) is fused to ERG in Recurrent gene fusions in prostate cancer. Nat Rev Cancer,
prostate cancer. Neoplasia,2009,11(8):804-811. 2008,8(7) :497-511.

[4] MEHRA R, HAN B, TOMLINS SA. et al. Heterogeneity of [14] HERMANS KG, VAN MARION R, VAN DEKKEN H, et
TMPRSS2 gene rearrangements in multifocal prostate al. TMPRSS2: ERG fusion by translocation or interstitial
adenocarcinoma: molecular evidence for an independent group deletion is highly relevant in androgen-dependent prostate
of diseases. Cancer Res,2007,67(17):7991-7995. cancer, but is bypassed in late-stage androgen receptor-

[5] BERG KD. BRASSO K, THOMSEN FB, et al. ERG negative prostate cancer. Cancer Res, 2006, 66 (22):10658-
protein expression over time: from diagnostic biopsies to 10663.
radical prostatectomy specimens in clinically localised prostate [15] MERTZ KD, HORCIC M, HAILEMARIAM S, et al.
cancer. J Clin Pathol,2015,68(10) :788-794. Heterogeneity of ERG expression in core needle biopsies of

[6] PARK K, TOMLINS SA, MUDALIAR KM, et al. patients with early prostate cancer. Hum Pathol, 2013, 44
Antibody-based detection of ERG rearrangement-positive (12):2727-2735.
prostate cancer. Neoplasia,2010,12(7):590-598. [16] TENG LH, WANG C, BEGIN LR, et al. ERG protein

[7] UDAGER AM, SHI Y, TOMLINS SA, et al. Frequent expression and gene rearrangements are present at lower rates
discordance between ERG gene rearrangement and ERG in metastatic and locally advanced castration-resistant
protein expression in a rapid autopsy cohort of patients with prostate cancer compared to localized disease. Urology.2013,
lethal, metastatic, castration-resistant prostate cancer. 82(2):394-399.

Prostate,2014,74(12):1199-1208. [17] PERNER S, MOSQUERA JM, DEMICHELIS F, et al.

[8] GSPONER JR, BRAUN M, SCHEBLE V], et al. ERG TMPRSS2-ERG fusion prostate cancer: an early molecular
rearrangement and protein expression in the progression to event associated with invasion. Am ] Surg Pathol, 2007, 31
castration-resistant prostate cancer. Prostate Cancer Prostatic (6):882-888.

Dis,2014,17(2):126-131. [18] XU B, CHEVARIE-DAVIS M, CHEVALIER S, etal. The

(9]  feder, w  #, S{E%2. ERG F SPINKI1 & [ 1£ | 41 Jif 98 prognostic role of ERG immunopositivity in prostatic acinar
rp % K A EHE R M S BUE B R DG k. AR A A adenocarcinoma:a study including 454 cases and review of the
85.2014,43(3):149-153. literature. Hum Pathol,2014,45(3) :488-497.

(1ol ¥ 3. E %, & =%, %. TMPRSS2-ERG fl& 2R 1E [197 EGUCHI FC, FARIA EF, SCAPULATEMPO NETO C, et
MRS PR A IR b A k. AR LA e AR, 2011, 40(6) ¢ al. The role of TMPRSS2:ERG in molecular stratification of
392-396. PCa and its association with tumor aggressiveness:a study in

[11] RAYMUNDO EM, DIWA MH., LAPITAN MC. et al. Brazilian patients. Sci Rep,2014(4):5640[2015-12-10]. doi:
Increased association of the ERG oncoprotein expression in 10.1038/srep05640.
advanced stages of prostate cancer in Filipinos. Prostate, [20] TARISM, IRANI J, BLANCHET P, et al. ERG
2014,74(11) :1079-1085. expression in prostate cancer: the prognostic paradox.

[12] RAWAL S, YOUNG D, WILLIAMS M, et al. Low Prostate,2014,74(15) . 1481-1487.

[13]

frequency of the ERG oncogene alterations in prostate cancer
patients from India. J Cancer,2013,4(6):468-472.
KUMAR-SINHA C, TOMLINS SA, CHINNAIYAN AM.

(2016 — 01 — 20 U f ,2016 — 05 — 06 & A
i &k



