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Y. Quantitative real-time reverse transcriptase-polymerase chain

reaction of fibulin-5

ZANA =] AAGA THYAS dolH 7] 918 total RNAZE 2.0409]

10X Reaction Buffer, 4.0x02] 25mM MgCl,y, 2.0402] Deoxynucleotide Mix,

2.0102) Random Primer p(dN)g, 1.0402] Rnase Inhibitor, 0.8x02] AMV

Reverse Transcriptase (Roche, Mannheim, Germany), sterile waterE X

et Whg gl SolA 65Tl 158 FoF BkE AJ7l 5 4Tol|A 5%

7F vk skgth. o] % 25Tl A 1037, 42°ColA] 608 ¥H2 AJ71 3 99T o

A 587 845 E843l AZth. Real-time RT PCRE Mastercycler

grandient (Eppendorf AG. Hamburg, Germany)E ©]-&3}$t}. Fibulin-5 ¢

GAPDH®] real-time =% ®F$S &, Zzo A E  cDNA  5.0u0,

Primer (Forward) 0.4u0¢, Primer(Reverse) 0.4/, Universal ProbeLibrary Probe

0.240 LightCycler® TagMan® Master (Roche, Mannheim, Germany) 4.0x0,

Ak, Ao AFE®E  fibulin-59F GAPDH®] Universal

ol

WaterE Yo <3

ProbeLibrary Probei GenBank © 5% cDNA sequences® 7]Z%=Z AT F3
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t}. Quantitative real-time reverse transcriptase—polymerase chain

reaction of lysyl oxidase-like protein 1

Aol ols] AAHE cDNAE 3 (template) &2 real-time T3 &

B
o

S-S A 83T, Lysyl oxidase-like protein 13 B-Globine] ZAAME

9l ztzte] Hddk oFo] FAE cDNAY 2.4409) MNMeCl,7b HFE 10 X

Reaction buffer, Forward Primer(Tib molbiol. Berlin, Germany) I 1.0uf,

Reverse Primer II 1.0ul, Probes (FL) I 0.4 uf, Probes (Red 640) II 0.40E

—

o] g3st] T WSS FAsATE. HE 95 ColA 10&3F WA Al7]aL, 95 °Cel

O

A 10 %, 50 °CollA 10% 72 °CollA]l 10% &4 |

olo

Al

N

1=

P

< 3 cycle® 31

% 45 3] WhEste] FRebar, mpA| RO R 40 °Coll A 30% extensions T3S TH

(Figure 1). A&e] AF&H lysyl oxydase-like protein 13} B-Globine] Probe

9} primer: GenBank o] 5=% cDNA sequencesE 7|2 & AT EFHo]

o

Foh

5 31¢ks]o] AZz=AcH(Table 1).
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Table 1. Sequence of the primer and the probe

Gene Sequence
Fibulin-5  Primer Sence 5" -CTGCCCTCCAGGCTACATC
Antisence 5 -CCTGTGCTCACATTCGTTGA
Probe  Left CTGCCCTCCAGGCTACATC
Right CCTGTGCTCACATTCGTTGA
‘GAPDH Primer Sence 5" —AGCCACATCGCTCAGACAC
Antisence 5 -GCCCAATACGACCAAATCC
Probe  Left AGCCACATCGCTCAGACAC
Right GCCCAATACGACCAAATCC
LOXL 1 Primer Sence 5" -CCTGGGAACTACATCCECAA
Antisence 5 -CGGAGATCAGGATTGGACA
Probe  FL 5 -GTGGTGAGATGCAAVATTCACTACACA-FL
LC 5 - Red640-TCGCTACGTTTCTGCAACAAACTG
-PH
B-Globin  Primer Sence 5" —ACACAACTGTGTTCACTAGC
Antisence 5 - CAACTTCATCCACGTTCACC
Probe  FL 5 -CAAACAGACACCATGGTGCACCTGACTCCTGA
GGA-FL
LC 5 - LC Red640-AAGTCTGCCGTTACTGCCCT

GTGGGGCAA-PH

"GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
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Figure 1. Real time PCR of target mRNA (A) and reference mRNA (B)
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HAgNE Gl 298 (13%), tERTelAM fldlew, 8F ¥

F'

e BATAN 19(H), dxld golor FAHoR fol
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ApolE HolA &gkth. ofHel =RE Fas W AES fxdd dxd
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rk‘l

Stapate]  =wk 7] ©E3=  AHAEE Pelvic Organ  Prolapse

Quantification (POPQ) system= ©]-83}o] YERNH, stage I 3x}7} 89,

stage IV $A}7} 79 o] At}
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Table 2. Clinical characteristics

Patients group Control group

p-Value
n =15 n =15

Mean of age (years) 60.5 =+ 8.7 60.1 + 8.0 NS
Mean of parity 3.4 £ 0.7 3.3 £ 0.8 NS
Mean of BMI (Kg/m’) 24.0 + 3.3 25.4 + 3.3 NS
Menopause status 15/15 (100%) 15/15 (100%) NS
HRT history 0/15 (0%) 0/15 (0%) NS
Medical illness

Diabetes mellitus 4/15 (27%) 4/15 (27%) NS

Hypertension 4/15 (27%) 3/15 (20%) NS

COPD 2/15 (13%) 0/15 (0%) NS

HLD 1/15 (0%) 0/15 (0%) NS
Previous pelvic surgery

0/15 (0%) 0/15 (0%) NS

history
Smoking 1/15 (7%) 2/15 (13%) NS

NS : Not significant.

BMI : Body mass index

HRT : Hormone replacement therapy

COPD : Chronic obstructive pulmonary disease
HLD : Herniated lumbar disk
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LA

1.251 (0.65~2.57)2 &9+ &7 &@=F a9 x| A o] 7+Ai3sY
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protein 1¢] 2744¢ zre 3 759
2.435 (0.26~6.25)%2 =l

E7re] EASA Aol wolA

A o] FA A lysyl oxidase-like

(0.55~7.38)0]aL, a9 ZF M=

923 BRelA ta e, T

2AdtHp = 0.079) (Figure 3, Table 3).
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Table 3. Comparison of mRNA expression of fibulin—5 and lysyl

oxidase-like protein 1 between patients group and control group

Patient group Control group p-Value
Fibulin-5 level” 0.705 1.251 0.043
LOXL1 level” 3.759 2.435 0.079

* 278 values
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Figure 2. Comparison of mRNA expression of fibulin-5 between patients

group and control group by real time RT-PCR
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Figure 3. Comparison of mRNA expression of lysyl oxidase-like protein

1 between patients group and control group by real time RT-

PCR
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3. vt A7) §&5F A A severityd] ©@E fibulin-5%} lysyl

oxydase-like protein 12] mRNA 23 = &2

i

W g7 9EF

-

A 15 oA Pelvic Organ Prolapse

ot

Quantification (POPQ) system® = stagelll¢} stagelVel aj%3sl=

A=Y fibulin-5¢9 LDHAEE vlWIRH stagellle) A9 2722¢ 0,971

(0.69~2.57)0]1Q a1 stagelVe] ZASole= 27444 0.471 (0.20~0.72) o2

i

v A7) g

Rl [¢}

N

o] A&4% fibulin-59 mRNA Hdo] ZrAhsteE AT

BHAX FASEH o7 o= AT p =0.156). %3+, lysyl oxidase-

like protein 19 A$o%E  stagellle] ZA$ol= 274244 3570

(0.55~6.31)0] 3L, stagelVe] o= 2744 3 925 (0.75~7.38) 0.2 =il

7] gEFZo] A&d4E |ysyl oxidase-like protein 12] mRNA & o]

S7betAIRE EASA o m oS WolA= &} p =0.697) (Tabled).
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Table 4. Comparison of the expression of mRNA of fibulin-5 and lysyl

oxidase-like protein 1 between stage II1 and stage IV

Stage 111 Stage IV p-Value
Fibulin-5 level” 0.971 0.471 0.156
LOXL1 level” 3.570 3.925 0.697

* 278 values

24



M

el

p—

mo

o2 7HA

0]
2R

%

Nlo

Ho} gl Aol ©f

M

—

N

p—

o
M

3l

Z
ol

Sy

A}

g

S

o AellA FHE whrb ek wheba)

P
T

3o

M

<0

Bl
=

fibulin-5¢} lysyl oxidase-like protein 12| mRNA9]

-
s

3

¥ho]

25



ofp

X
B
No

N
o

XO
o

M

fiie)

E

el

TEE ©

-

R

3+=d], fibulin-5

M}

[e)
lysyl oxidase-like

=
=

of #&ejstar,
FRem, of

°©

1

= microfibrilo]
Bl

i g stElo] PP ol
gl

I

Al ©
o —

=

(¢}

=

@] FZtoll A tropoelastin®} microfibril?

ST
X

elastic coreE =
microfibril® cross—link<

o, Al

R

[e)

R

[e]
A
1o

[e)
A
tropoelastin®} microfibril?]

e
al

Aol fibulin-59} lysyl oxidase-like protein 1°] 3o

7 AF= AFAE EA A matching

microfibril< cross-link

protein 1

=
T
L

e

o
Ny
iy

B
N

M

AAE A3 dz Apolo] ol

3]
=

o 9

fibulin-5¢} lysyl oxidase-like protein 19]

=

o

-

1

7] @&

A
o

}

H
fe

=y
9 5

HolA ehokth.® o]

=
=

!

el

3l o2 9

ol

o

A A7

26



O

rr

HoAdg Aol A A A= Addie] 2Fe vE Zhk 3] g F
Z 37te] A HAF A Ao A fibuin-52 mRNAS] o] §<J5HA
sl ATk, Fibulin-5% €38 Afo 4 24 Fo #sie °
fibulin-5¢l Aol A& A5 ©= A Fol= Qg dsto] TAs= A
oz 44 .7 FE Agd ¥, fibulin-59] FHAA
FBLN-5¢] ZAsto]l Q= HAlA FF, =, 3 F=2|A elastinopathyE
FEE Aol Bar | wprp Qe M Ee ) WangS o Aol whEwW,
thoracic aortic dissection3FAFoll A fibulin-52] mRNAS] & o] 7HAH o]
q

= Z

A% B F Aok 2w Y] g9EFe @A g o

EN
M

o]

o]
A

=

e

H)al] fibulin-52] mRNAS] W& o] 7FA T o] = AL vk Ay o

o
o
=2
k1
.
i)
e
Ho
1o
oft)
oX,
=
ol
ol
=2
=
—
=
)
o]
)
@
ay
)]
v
=
&
=
(@]
=
o
)
o
=
©
i

Ak lysyl oxidase-like protein 12] mRNA: =yb %7 ©&=9] =}

= Aol 2HeA Yz 223 T Apol & 1o

£

Hoz §9

ol

ol
o

A &kt 9kA Lysyl oxidase-like protein 19 74 <12}Q1 LOXL1 gene

27



il

LOXL 1 gene©l

A wl gt

lysyl oxidase-like protein 12] mRAN®} protein&Ado] o] Fo] x| x| ka1,

oF

I elastic fiber7} A=A

1%

o| =

oxidase-like protein 19| elastic fiber Al 3}# ol

AR 3} elastic fiber7}F A ¥ A

s

M

il

o)
TR

)

bR

)

P
fie)

ga}ol A lysyl oxidase-like protein 12] mRNA2]

=
¢}

X
B
NJo

M

M
I

=
=

E‘ :]7/]’24 b

5

ol A lysyl oxidase-like protein 1°] ]

|

microfibril® cross-linking ¥4 9l

ol
No
N
il

XO
Gl

M

fibulin-5%}

9. e,

tropoelastin®} microfibril¥e] A% Ao Hofjz <l

28



EREAE

3

o A% microfibrild 2

 71&

L o] 3R] Aol Qs

1A

cross—-link7} A3

<75l

A} Al microfibril cross—linking©|

ofp

lysyl

fibulin-5,

oxidase-like protein 12| mRNA9]

o] X A7} Pelvic Organ

17F $le A2 Yeyh.

Prolapse Quantification (POPQ) system stage [} IV

to] Stage 13 stage 19 7

S

& gow

s

M

|

B

M

B

~
B
=
jant

o
o

—

X
7o

0

[N

29



Aol A el

Bolx] &tor} elastinase inhibitor

=

=

Fel

A

-

1

a l-antitrypsin®]

1 elasolytic activity

ol

9

o] elastic fiber? t©iAle] W3yt ZA)

33 tiArHA el

3

&

o glo] el Al

M

w

W

30

3|7k o] Fold Aoz Y.

9

1 o]

o
-

A

A

=

o

F

°
pal



48

M
&

o

o =+t

)

g

fiblin-52] mRNAZ} %

1
1

Aol A

=

s

& ol

alk
=

Ao F=Aell A A

g

-
s

o lysyl oxidase-like protein 12] mRNA

—_
fie)

Zo] WAl ¢9lo] tropoelastin® microfibril®]

7] 2&

o)
Njo
N
it
ﬂro
)

M

|
25

t}. Fibulin-5¢} lysyl oxidase-like protein 1

gol o} ®olx] ekt

31



i
ki
M
r: (

1. Moalli PA, Klingensmith WL, Meyn LA, Zyczynski HM, Regulation of

matrix metalloproteinase expression by estrogen in fibroblast that

are derived from the pelvic floor. Am J Obstet Gynecol 2002;187:72-79.

2. Bump RC, Norton PA. Epidemiology and natural history of pelvic

floor dysfunction. Obstet Gynecol Clin North Am 1998;25:723-746.

3. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL.

Epidemiology of surgically managed pelvic organ prolapse and urinary

incont inence. Obstet Gynecol 1997;89:501-506.

4. Romanzi LJ. Urinary incontinence in women and men. J Gend Specifi

Med 2001;4:14-20.

5. Ulmsten U, Falconer C. Connective tissue in female urinary

incont inence. Curr Opin Obstet Gynecol 1999;11:509-515.

6. Norton PA. Pelvic floor disorders: The role of fascia and

32



ligaments. Clin Obstet Gynecol 1993;36:926-938.

7. Jackson SR, Avery NC, Tarton JF, Eckford SD, Abrams P, Bailey AJ.

Changes i1n metabolism of collagen in genitourinary prolapse. Lancet

1996;347:1659-1661.

8. Rechberger T, Donica H, Baranowski W, Jakowicki J. Female urinary

stress incontinence in terms of connective tissue biochemistry. Eur J

Obstet Gynecol Reprod Biol 1993;49;187-191.

9. Mclntosh LJ, Mallett VT, Frahm JD, Richardson DA, Evans MI.

Gynecologic disorders in women with Ehlers-Danlos syndrome. J Soc

Gynecol investing. 1995;2:559-564.

10. Carley Me, Schaffer J. Urinary incontinence and pelvic organ

prolapse in women with Marfan or Ehlers Danlos syndrome. Am J Obstet

Gynecol 2000;182:1021-1023.

11. Liu X, Zhao Y, Pawlyk B, Damaser M, Li T. Failure of elastic

fiber homeostasis leads to pelvic floor disorders. Am J Pathol

33



2006;168:519-528.

12. Starcher B, Percival S. Elastin turnover in the rat uterus.

Connet Tissue Res 1985;13:207-215.

13. Kielty CM, Sherratt MJ, Shuttleworth CA. Elastic fibres. J Cell

Sic 2002;115:2817-2828.

14. Yanagisawa H, Davis EC, Starcher BC, Ouchi T, Yanagisawa M,

Richardson JA, et al. Fibulin-5 1s an elastin-binding protein

essential for elastic fibre development in vivo. Nature 2002;415:168-

171.

15. Nakamura T, Lozano PR, Ikeda Y, Iwanaga Y, Hinek A, Minamisawa S,

et al. Fibulin-5/DANCE is essential for elastogenesis in vivo. Nature

2002:415;171-175.

16 Midwood KS., Schwarzbauer JE. Elastic fiber: building bridges

between cells and their matrix. Curr Biol. 2002;12:279-281.

17. Rock MJ, Cain SA, Freeman LJ, Morgan A, Mellody K, Marson A, et

34



al. Molecular basis of elastic fiber formation. Critical interactions

and a tropoelastin—-fibrill-1 cross—link. J Biol Chem. 2004,;279;23748-

23758.

18. Kagan HM, Li W. Lysyl oxidase: properties, specificity, and

biological roles inside and outside of the cell. J Cell Biochem

2003;88:660-672.

19. Liu X, Zhao Y, Gao J, Pawlyk B, Starcher B, Spencer JA, et al.

Elastic fiber homeostasis require lysyl oxidase-like 1 protein. Nat

Genet 2004;36:178-182.

20. Bump RC, Mattiasson A, Bo K, Brubaker LP, DeLancey JO, Klarskov P,

et al. The standardization of terminology of female pelvic organ pro-

lapse and pelvic floor dysfunction. Am J Obstet Gynecol 1996;175:10-

17.

21. Ewies AA, Al-Azzawi F, Thompson J. Changes in extracellular

matrix proteins in the cardinal ligaments of post-menopausal women

35



with or without prolapse: a computerized 1mmunohistomorphometric

analysis. Hum Reprod 2003;18:2189-2195.

22. Lin SY, Tee YT, Ng SC, Chang H, Lin P, Chen GD. Changes in the

extracellular matrix in the anterior vagina of women with or without

proplapse. Int Urogynecol J Pelvic Floor Dysfunct 2007;18:43-48.

23. Schaffer JI. Wai CY, Boreham MK. Etiology of pelvic organ

prolapse. Clinic Obstet Gynecol 2005;48:639-647.

24. Wang X, LeMaire SA, Chen L, Carter SA, Shen YH, Gan Y, et al.

Decreased expression of fibulin-5 correlates with reduced elastin in

thoracic aortic dissection. Surgery 2005;138:352-359.

25. Chen B, Wen Y, Polan ML. Elastolytic activity in women with

stress urinary incontinence and pelvic organ prolapse. Neurourol and

Urodyn 2004;23:119-126.

36



Abstract

Expression of fibulin—5 and lysyl oxidase-like protein 1 in pelvic

organ prolapse

Hyun Joo Jung

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Sang Wook Bai)

Objective: The fibuln-5 and Ilysyl oxidase-like protein 1 were

essential proteins for elastic fiber development. The aim of this

study was to determine the relationship between the expression levels

of mRNA of fibulin-5 and lysyl oxidase-like protein 1 in pelvic organ

prolapse.
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Materials and methods: Fifteen patients diagnosed with severe pelvic

organ prolapse who visited the division of Urogynecology, Department

of Obstetrics and Gynecology between May 2006 and September 2006 and

fifteen patients without pelvic organ prolpase were enrolled in this

prospective study. A quantative real-time reverse transcriptase—

polymerase chain reaction was used to analyze the expression levels

of mRNA of fibulin-5 and lysyl oxidase-like protein 1.

Results: There wrere no differences in the characteristics such as the age,

menopause status, parity, BMI (Body mass index), history of the pelvic

surgery and the medico-surgical illness between the two groups. The mRNA

expression of fibulin-5 was decreased significantly in pelvic organ

prolapse group(ratio of mRNA expression: 0.705 vs. 1.215, p = 0.043).

However, there were no significant differences in mRNA expression of lysyl

oxidase-like protein(ratio of mRNA expression: 3.759 vs. 2.435, p = 0.079).

There were no difference in mRNA expression of fibulin-5 and lysyl oxidase-
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like protein 1 in proportion to the severity of pelvic organ prolpase( p

=0.156, 0.697).

Conclusion: Our results showed that the mRNA expression of fibulin-5

was 1ndependently lower in pelvic organ prolapse group than in those

of control group. This suggests that failure to the binding of

tropoelastin to microfibrils in elastic fiber development could be

one possible cause of pelvic organ prolpase.

Key Words : fibulin-5, lysyl oxidase-like protein 1, pelvic organ

prolapse, real time reverse transcriptase-polymerase chain reacation
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