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The Analysis of Relationship between Refractoriness to Androgen
Deprivation and PTEN, CD44 Expression in Prostate Cancer
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Purpose: Most prostate cancers (PCs) ultimately progress to castration resistant prostate cancer (CRPC) after
androgen deprivation therapy (ADT). Because cancer stem cells survive ADT, which can lead to tumor recurrence
and understanding the molecular changes that occur after ADT would helpful for finding novel therapies targeting
CRPC, we analyzed the expression of CD44, a stem cell marker in radical prostatectomy samples after ADT.

Materials and Methods: PTEN and CD44 expression profiles were determined by microarray or real-time
PCR in 107 radical prostatectomy specimens from patients given neoadjuvant ADT. Pathological regressive
changes and the correlation of postoperative biochemical failure with PTEN and CD44 expression were analyzed.

Results: As the PC tissues had minimal regression effects after ADT, they showed significantly advanced
pathological stage (p=0.001), PTEN inactivation (p<<0.001), and high CD44 expression (p<<0.001). The PTEN
inactivation group showed a significantly higher probability of positive CD44 expression compared to the non-PTEN
inactivation group (OR 10.5, 95% CI 4.0 to 27.6, p<<0.001). Cox regression analysis revealed that seminal vesicle
invasion, biopsy Gleason score, and CD44 expression were significantly associated with the time to biochemical

recurrence.

Conclusions: PC tissues refractory to ADT showed PTEN inactivation with high CD44 expression. The PTEN
inactivation group showed a significantly high probability of positive CD44 expression. Our results support that
the PTEN/PI3K/Akt pathways are necessary for prostate cancer stem cell maintenance. (Korean J Urol Oncol

2012;10:21-26)
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of immunopositive tumor area, ranged from 0 to 9)& o]-&3}
o] AAFslSIaL, PTEN index7} 401811 73 Wdo] U2 7
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% RNA<T TRIzol (Gibco, North Andover, MA, USA)E ©|
L3lo], 20| A F%3}o], 1 microgram®] RNAE Al zA
9] g EFol| 2J3ll ImProm-II Reverse Transcriptase (Invitrogen-
3414 polymerase chain reaction (PCR); Promega, Madison,
WI, USA- A% PCR)Z o] 83}o], cDNAZ A AFstich.
Glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) 7 &}
ol gk primerE ©]-&3F Reverse transcription-polymerase
chain reaction (RT-PCR) Z#}£ internal controlZ A}-£38}o],
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&3] F=4 PCRE AleY&}ol ) (The primers (CD44: for-
ward, TTTGCATTGCAGTCAACAGTC and reverse, GTTA
CACCCCAATCTTCATGTCCAC,; GAPDH: forward, AAGGT
GAAGGTCGGAGTCAA and reverse, AATGAAGGGGTCAT
TGATGG) were constructed based upon GenBank accession
number NM000610). Thermal cyclerol] T3t L2 EF-2 7]
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Fig. 1. Cases showing (A) minimal, (B) moderate, and (C) extensive regression effects (H&E, x100); (D) Immunohistochemistry in the
prostatectomy specimens showing PTEN inactivation; and (E) CD44 expression after androgen deprivation therapy (ADT).



24 [OisHI=o|BLst=N - M 102 H 1S 2012

Table 1. Clinicopathologic characteristics and PTEN expression according to pathological regression effects

Pathological regression effects

p-value
Minimal (n=66) Moderate (n=33) Extensive (n=8)
Median age (range) 64.7 (51-75) 68.3 (52-79) 67.0 (54-75) 0.016
PSA, mean (range)
Before ADT 30.9 (4.2-203.0) 84.2 (4.1-1843.0) 23.8 (8.1-84.8) 0.760
Bx Gleason score (%) 0.017
<6 14 (21.2) 14 (42.4) 4 (50.0)
7 24 (36.4) 11 (33.3) 2 (25.0)
>8 28 (42.4) 8 (24.2) 2 (25.0)
Pathologic stage (%) 0.001
pTO 0 (0.0 0 (0.0) 4 (50.0)
pT2 28 (42.4) 15 (45.5) 4 (50.0)
pT3 29 (43.9) 14 (42.4) 0 (0.0)
pT4 9 (13.6) 4 (12.1) 0 (0.0)
ECE (%) <0.001
Negative 15 (22.7) 14 (42.4) 8 (100.0)
Positive 51 (77.3) 19 (57.6) 0 (0)
SV invasion (%) 0.047
Negative 42 (63.6) 24 (72.7) 8 (100.0)
Positive 24 (36.4) 9 (27.3) 0 (0.0)
Surgical margin (%) 0.009
Negative 28 (42.4) 20 (60.6) 7 (87.5)
Positive 38 (57.6) 13 (39.4) 1 (12.5)
LN invasion (%) 0.326
Negative 52 (78.8) 29 (89.7) 7 (87.5)
Positive 14 (21.2) 4 (12.1) 1 .(12.5)

ADT: androgen deprivation therapy, Bx: biopsy, ECE: extracapsular extension, LN: lymph node, PTEN: phosphatase and tensin homolog

deleted on chromosome 10, SV: seminal vesicle.

SollA] 43e]], ST = EPollA 74, 2T FF E Yol A
= WEE A ¢k} PTEN 53432 184 @2 ol
Hl3l CD44FA YD 7 o] FolslAl =2 ASZE eyt
t} (OR 10.5, 95% CI 4.0 to 27.6, p<0.001). PTEN £-2+4 3}
gl CD44okA Wl Ax+ Wl =8 A= 27 5AA
o2 §oA vebtl (p<0.001, respectively, Table 2).

Z7] microarray g ©|-&3F0, CD44 mRNA U8 A& &
A8t A3l CD449] WX = 72+ A X E] 3T 3.06+0.48,
FE5 E3YT: 1.8610.46, 12| F= E|3IT: 1.04£0212
2 eyt A S 2E Ao ddl A= =egs v
EPITE CD44 mRNAEA-L -2J8bA] S7hsksict (p<0.001,
Fig. 2).
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Table 2. Relationship between pathological regression effects,
PTEN, and CD44 expression

Pathological regression effects

p-value
Minimal  Moderate  Extensive
PTEN (%) <0.001
Low (<£4) 56 (84.8) 8 (242) 0 (0.0
High (=5) 10 (15.2) 25 (75.8) 8 (100.0)
CD44 (%) <0.001
Negative 23 (34.8) 26 (78.8) 8 (100.0)
Positive 43 (65.2) 7 (21.2) 0 (0.0

PTEN: phosphatase and tensin homolog deleted on chromosome
10.

ol A}k AR o] A 7hE A&k o3t RS
olglct (A2, p=0.025, 0.016, and <0.001) (Table 3).



Expression value
N
1

N =

Minimal Moderate Extensive

Fig. 2. mRNA expression of CD44 according to the pathological
regression effects after androgen deprivation therapy (ADT).
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Table 3. Multivariate cox regression analysis evaluating predictors
of time to biochemical failure after RP in patients who had
neoadjuvant ADT

Variable p-value Hazards ratio 95% CI
SV invasion 0.025 2.652 1.525-6.612
Biopsy Gleason score
<6 0.016 Reference Reference
7 0.943 1.064 0.354-2.823
>3 0.051 2.652 1.216-7.458
Log PSA 0.082 1.785 0.798-4.312
LN invasion 0.836 1.126 0.431-2.474
CD44 <0.001 3.495 2.102-6.645

ADT: androgen deprivation therapy, LN: lymph node, PSA:
prostate-specific antigen, RP: radical prostatectomy, SV: seminal
vesicle.
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