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Proteomic Analysis of the Proteins That were Changed
by Bilateral Orchiectomy in the Rabbit Corpus
Cavernosum

Hyung-Jee Kim, Young-Geun Ryu, Joo-Hyung Hong, Jeong-Hee Hong

From the Department of Urology, Dankook University College of Medicine,
Cheonan, Korea

Purpose: The pathophysiological role of androgen deprivation in male
sexual dysfunction remains controversial, and this is especially true at the
molecular level. We investigated the effect of androgen deprivation on
the changes of proteins in the penile corpus cavernosum of castrated
rabbits by the proteomic approach.

Materials and Methods: New Zealand white male rabbits (2.5-3kg) were
divided into 2 groups: the control group with 5 rabbits and the bilateral
orchiectomized group. The bilateral orchiectomized group was divided
into the post-operative 4 weeks group (group 1), and the 8 weeks group
(group 2) with 5 rabbits in groups 1 and 2, respectively. The penile corpus
cavernosum was partly excised at 4 or 8 weeks from the beginning of
the experiment. Conventional proteomics was performed with high
resolution 2-D gel electrophoresis; this was followed by computational
image analysis and protein identification with using mass spectrometry.
Results: A comparison of the corpus cavernosum of the orchiectomized
group with the control group showed that nine proteins had a changed
expression. Glycerol-3-phosphate dehydrogenase and F-actin binding pro-
tein were under-expressed in groups 1 and 2, and myosin regulatory light
chain 2, tropomyosin £ chain and tropomyosin 1 were significantly under-
expressed in group 1 and they were insignificantly over-expressed in
group 2. In addition there were 4 proteins that were insignificantly under-
expressed; skeletal muscle myosin heavy chain MyHC-EO/III, a protein
that was similar to suppressor of cytokine signaling 6 isoform, myosin
light chain 1 and heat shock 27kDa protein 1.

Conclusions: This data suggests that changes of proteins, and especially
tropomyosin 1, mean there is processing of the cellular apoptosis pathway
in the orchiectomized rabbits' corpus cavernosum. However more infor-
mation is needed about human corpus cavernosal tissue. (Korean J Urol
2008;49:449-453)

Key Words: Orchiectomy, Corpus cavernosum, Proteomics, Protein
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AL, e AW 3 iz 5ule] (sham

FeTet = 13bAAT 109 F Fo g Uk
SEPAATL A & F 45T 5ukE] (group D & F 8F
T 5ul2] (group 2)Z Urdth Al oZ npH & A7 £
(100mg/kg intramuscularly) 3H5- S A/NH o 3fo] oF
Z 23LS shAs] AAs Y 1 FEe gubEel W
gretr}h. Sham FE-2 3t AAFEI} 2 vk
S Algsht mzle] Aals A ga S
ZAAge} & % gAUA| (150mg/kg ampicillin intramuscularly)
& Foiste] At g diistaal sl 5 ¥ 4591
Atk L5 E el & uiE|E qkEe]
ANA 22& e =2 HE] ] HAEs3ch 13- AT
doll M3brt AU S73ER] &
=AY Aol A wlAls At S HE

o] Tt A¥FEL B/ 7 AWl 7] MHOE AgA
S-S AAZ FHol s

ofz

ml

rlo r2

1) \i
tlo £ zE o

ox,
o

E7)9] &73 s Aol A] ¥k -S- German Heart Center2]
WS o] 838lo] 32319t} (http://userpage.chemie.fu-berlin.
de/~pleiss/tissue.html). 573 32| ==& A|%]-&-4 (SOmM Tris-
HCI (7.1), 100mM KCI, 60mM EDTA, 5.8mM benzamidine,
0.2mM PMSF) 2.2 AH & sta 147 Sk W AzAZ
th 30mge] 225 H3A L Qhof| A Fhafidt F 100 1] H 2
44 (7M Urea, 2M Thiourea, 4% CHAPS, 100mM DTT,
25mM Tris-HCI (7.1), 50mM KCI, 0.2% Bio-Lyte 3/10
Ampholyt)ell &3 A1Zc}. 210U DNaseS H7}3F 3 42|
A 3027 WA sk LallEA ke 22 94 EE
2 AAsF T (13,000rpm, 205, 10°C). A sE &= Ak
Z© 2 nlj%] = Bradford reagent (Bio-Rad protein assay kit,
Bio-Rad, Richmond, USA)S A&3lo] ZA3slgict =5
RS WA el 0°ColA Bakshl

2. O|&I MI|HS

A0l A Bl 17ecm pH 4-79] immobilized pH
gradient gel (IPG) strip= 7}A| 2L A|Z3|AL2] L2 EF (Bio-
Rad)tl & Ale¥s}3ic}. Imge] 22 IPG stripell 3L 54
s} 273} (isoelectric focusing; IEF)¥= PROTEAN IEF (iso-
electric focusing) celle 7}A| 3 A #8193t} (145kVh, 20°C).
IEF ¥ IPG strip 2% DTTE £33l 6M Urea, 2% SDS,
0.05M Tris-HCI (8.8)¢} 20% glycerolol| 4] 155 F<F #H¥ 3}
A171 =] 2.5% iodoacetamideS E &8l 7S S-Hol|A] 155
7+ 33 A A} ¥ 3E IPG strip 15% uniform poly-
acrylamide gelZ 7|3 PROTEAN II Xi cell tank (30mA)ol]
A AHS AlSslgdt. AL Coomassie Brilliant Blue R250
o7 Al 3 X 2DEE Powerlook 1100 (UMAX,
Fremont, USA)& A-&3to] o|u|Z| A Z ). o] A&
Melanie III (Swiss Institute of Bioinformatics, Switzerland) 4=
ZEQOE Agste] EAsNa BE AL APALE

slstol 53 Aaelalet.

T

=2 “

M2 A% Z 21289 ProFound®} MS-FITS} 317 A zF24

7] (matrix assisted laser desorption/ionization-the time of flight
mass spectrometry; MALDI-TOF MS)E EAs

B A= TtEE HEETH (@)l
3191 3L 2 DE A| 28] (PROTEAN IEF cell, PROTEAN II
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Xi cell), Trans-Blot Cell, CHAPS, DTT, SDS, iodoacetamide,
ampholyte®} IPG strip 5 Bio-Rad (Richmond, USA)el| 4]
T3ttt DNase®t protein pl marker= Amersham-
Pharmacia Korea (A%, Hh)ollA]l 43l tl. Acrylamide,
N,N’-methylene-bis-acrylamide (Bis), TEMED, ammonium per-
sulfate, trisma base, glycine, methanol, glacial acetic acid,
glycerol, potassium chloride, urea, thiourea, phenylmethyl-
sulfonylfluoride (PMSF), ethylenedinitrilotetra acetic acid diso-
dium salt (EDTA), benzamidine$} brilliant blue R-2505-<
Sigma-Aldrich (St. Louis, USA)ol|A] 3} t}.

e ot

iz 3 Agrahe] nlazolA] & 97bA ] whuiz o] W
S EE QA vzl vl AdellA 7k whiA
2 9191t} Glycerol-3-phosphate dehydrogenase, F-actin bind-
ing protein 5 279 whHAL Wzl Bl group 13}
group 20114 At ZHaw = ke Hvh A g
<= =zl vzl group 16114 ZE4=% ¥ group 2014 =&
A Z7VetE S B =l 1% myosin regulatory light

chain 2, tropomyosin A chain, tropomyosin 1 5 37}A] gkl

Table 1. The up- and down-regulated proteins in the rabbit penile corpus cavernosum tissue following bilateral orchiectomy

. B +
Identified proteins Accession No. Apparent Est’'d Z Control* Expertments Change (%)
pI/Mw (kDa) 4 weeks 8 weeks 4 weeks 8 weeks
Heat shock 27kDa protein 1 NP_001003295.1 6.2/22.92 1.4 0.22 0.1 0.17 473 77.1
F-actin-binding protein AAAB30028.1 5.2/8.54 2.29 0.05 0.04 0.03 80.5 50.7
Similar to suppressor of cytokine XP_533377.1 6.5/59.97 0.58 0.42 0.19 0.33 445 79
signaling 6 isoform 1
MLE1_RABIT myosin light chainl  P02602 5/20.99 1.83 1.04 0.2 0.55 19.1 52.8
MLRS_RABIT myosin regulatory P02608 4.8/19.12 0.91 1.69 0.1 0.5 6.5 29.7
light chain2
GPDA_RABIT glycerol-3-phosphate ~ P08507 6.3/38.93 1.13 0.05 0.02 0.1 49.6 30.5
dehydrogenase [NAD+]
Skeletal muscle myosin heavy chain AAAG43570.1 5.5/24.64 0.72 0.07 0.02 0.06 32.7 79.3
MyHC-EO/IIL
TPM2_RABIT tropomyosin beta P58776 4.7/32.93 1.13 0.63 0.03 0.08 4.4 12.5
chain
Tropomyosin 1 BAD86590.1 4.7/32.73 2.26 0.81 0.05 0.1 5.6 14.9

*: volume precent (vol%), T experiment vol%/control vol%

4 pl 7
(kDa) [ (kDa)
Y e Y
764 . ; — 64
45 = — 45
3 = d 3
rwm-gd - “ i B8 O/ r
30 Myosinlight chain1 L d 30
ldﬂi—ﬂ--,-ﬁt-q“w&eol‘
m—-,ﬁjyd—z ME:/M’"'*.!'_ZO-'] Myosinrequatory Ight chain2 Frectintipapren g — 20.1 ,6 Jight chain F ({ 1201
similar 1o app isoform 1| simik of | aling 6 isof s similar 1o suppressor of cytokine. 6 isofol
: 4 7 , o
= P e 144 W T 144 1144

Control

'}
Post-op 4 weeks

Post-op 8 weeks

Fig. 1. Two-dimension electrophoresis image of the rabbit penile corpus cavernosum tissue. The expressed name indicates the proteins
that were up-regulated or down-regulated and these were identified using matrix assisted laser desorption/ionization-the time of flight mass

spectrometry (MALDI-TOF MS).
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Ao Wb A yebyeh =3
heavy chain MyHC-EO/III, similar to suppressor of cytokine

skeletal muscle myosin

signaling 6 isoform, myosin light chain 1, heat shock 27kDa
protein 1 Go] tzol Hlsl] AgTollA A= Qi)
(Table 1) (Fig. 1).
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HJ_OI— E} Dahlya =32 A4 F o =3
O & TGF-B12] Z7} ol 23t sfuiA] 4-5-3ket
g2 Qo g Hy|HAo] SutEcta i)
Bakircioglu 52 7|4 FollA s wiskel ou] gl
&% yehdiga Hagict spAnk o]2fdt d#e] BE

o ngh AAG A5 SANAANA s el
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(post-translational modification, acetylation, ubiquitination, phos-
phorylation®} glycosylations E3¥hol] thdt AHRE A3t
o} wela shaldete FaE G0 715 B9lE U
A Zol7] wlol ARH EAAS WA ol 7}

A A% ol meba] T gATe] €13 FA 9
A9 e MR DEWE BA4E] B A9
PAT 2F, ABAAAY kel S AT 5 US 2
o= 7Sl ol

H oo 7L |20 B2 Agle] Bzl A9} s 7k
o] sto] M3 AIES AlRE3E B9 SIS EAst
7] S1ste] ghulAshd TS A=kl izl vl
w7l =4 Jebd myosin regulatory light chain 2, tro-
pomyosin A chain, tropomyosin 1 5 37}A] A5

Group 10|14 Z+&H 3 Group 2014 224 Z7lel+= &4
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Al A 2 microfilamentS QH4 $}A7] 3L, stress fibere] &
de fFEste] AlZx oy AgE AAS) w3 cell
anoikis (detatchment induced apoptosis)& =3ttt % 4
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