Korean Journal of Fetal Medicine
Vol. 1 No. 1 December 2005

The Heat Shock Protein Expression in the Trophoblast of Women
with Missed Abortion

Ji Hyun Kim, M.D., Suk Young Kim, M.D., Hye Jin Kang®, You Jin Hwang, M.D.*,
Moon Sung Son, M_D_T

Department of Obstetrics and Gynecology, Molecular Biology, *Division of Biologic Science,
" Gachon Medical School, Gil Medical Center, Incheon, Korea, Happy Womens Clinic

Objective: The aim of this study was to investigate the relationship between the early pregnancy loss and the
expression of heat shock protein 90 (HSP 90), 60 (HSP 60) and 27 (HSP 27), using the trophoblast of missed abortion
and normal pregnancy.

Methods: The trophoblast samples from 5 to 8 weeks gestation were prepared with aged-matched to both elective
abortion and missed abortion. The expression of HSP 90, HSP 60 and HSP 27 in trophoblast from 35 cases with
missed abortion and 52 cases with elective abortion were measured by the assay of western blots. The difference of
HSPs’ expression between the trophoblast with missed abortion and that with elective abortion were evaluated.

Results: In HSP 90, both the trophoblast in missed abortion and elective abortion was identified 90 kd bands
however the intensity of HSP was not different between two groups (p=0.93). There was no difference in HSP 60 bands
of the trophoblast between missed abortion and normal trophoblast (p=0.92). In HSP 27, the trophoblast in missed
abortion showed stronger intensity of the bands than those in elective abortion (p=0.035).

Conclusion: The trophoblast in missed abortion might be induced more HSP 27 expression than those in elective
abortion, and it will suggest cellular response to the various stress which will be occurred an early pregnancy failure.
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1. Tissue collection
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Table 1. The trophoblast samples with aged-matched to
both elective abortion and missed abortion

GA (wks) Missed abortion Elective abortion
(n=35) (n=52)

5 3 16

6 15 21

7 7 8

8 10 7

GA: gestational age

2. Thalzlo] =% (Protein extraction)

AFA E QFdAlFES
& gJuleoFA| = phosphate-buffered saline (PBS) O .2
Nol o A AZ T 400 o] Y o) o

(proprep, inton biotechnology, Suwon, Korea)2 g1l %2l

3 Ao xZ|ogzHE

B 7] (Tissue Tearor homogenizer; Biospec product, Inc,
Bartlesville, USA)E ARg-3to] mhafsiltt. oS 3027t
g3t 20To| A BiFSE 3 SEZE 4T A 13,000 rppmO =
AR E] (Micro-17R  plus, Micro high speed centrifuge,

HFZFAe] BRI UM 0 Heat Shock Proteine| Z&

Hanil, Suwon, Korea)d}o] AN (supernatants)2 %3} 20
TollA HystRit

3. Western blot analysis

sofolaz ale] WA A7GE] ofstol
SDS-PAGE (sodium dodecyl sulphate-polyacrylamide gel
electrophoresis) 2 58] PVDF (polyvinylidene fluoride, Roche,
Mannheim, Germany) membrane . 2 274 0]& AlL9]
blocking buffer (20 mmol/L Tris hydroxide, pH 7.4; 137
mmol/L NaCl; 1% Tween 20; and 5% non-fat milk)o]| 4] HJj
oF&l¢itl. HSP 903} HSP 60-2 1x} 314 (HSP 90 & HSP
60, rabbit polyclonal IgG, Santa Cruz Biotechnology, CA)E
1:1,0000.2 3]Asto] 4Cof|A] 16AI7F ST B8Rl
HSP 272 12} 3}A4] (HSP 27, goat polyclonal IgG, Santa
Cruz Biotechnology, CA)S 1:2002.2 3]As}e] 4 CojA] 16
A|7F Zot wlloFslic) 22F 3k (ECL™ Anti-rabbit IgG,
Horseradish peroxidase linked whole antibody, Amersham,
Buckinghamshire, England; bovine anti-goat IgG-HRP, Santa
Cruz Biotechnology, CA)E 1:1,000 0.2 3]4]5}0] A0 A
1A]7F =9t v oF5}9i a1, western detection solution (WEST-
ZOL™ plus, Intron biotechnology, Suwon, Korea)S ]85
6] X-ray film (Fuji medical X-ray film, FUJI Photo Film co.,
LTD., Tokyo, Japan)ol ZH-3A1A &/3st3ich

4, Imminohistochemisrty

ATRAL W AFUNFES o 2
-2 Elj¥F k|32 S phosphate-buffered saline (PBS) 0.2
AL slideo] 2] 9 REAA ARAZ
90% olEFeZ TABIYCE 32} ZHE20l PBSE 0] 85
o] =43} 3 peroxidase blocking solution (LSAB 2” System
HRP (Ready-to-Use AEC), Dako cytomatin, CA)©. 2 1087}
blockingS- =33} 11 12} 34 (HSP27, goat polyclonal
IgG, Santa Cruz Biotechnology, CA)E 1:1000.%2 3]4]5}o]
16417F 59 WHSAIZITh PBSE Al 22k oA
(bovine anti-goat IgG-HRP, Santa Cruz Biotechnology, CA)=

270z E
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1:1,0000 2 3]43}o] 3t AJ7F HESA|F T PBS A &
streptavidin-HRP solution (ISAB 2" System HRP (Ready-to-
Use AEC), Dako cytomatin, CA)©. 2 1087} HRA|F 31,
substrate-chromogen solution (LSAB 2° System HRP (Ready-
to-Use AEC), Dako cytomatin, CA)Z 3‘413]7:] o=z M
WS BAshEA 1080 QAo 3 S5 4
A8t & hematoxylin (Mayer’s Hematoxylin Solution, Sigma-
Aldrich, Inc. St. Louis, USA) O 2 3 A& 3} o, 32}
2248 $A|510] mount (Faramount Aqueous Mounting

Medium, Dako cytomatin, CA)S AIA]5}TH
5. Interpretation & Statistical analyses

Western blots assay S 0]-25}0] Z==3) g|ulo ofAf| Lo
AQ] TRzl o] Heke 7F g R E Tz =
Ao sino. iSlofstont AR 2438 49

A 2AolA vehhs gl wale] Aol ius
7] (Image writer. VILBER LOURMAT, Bio-1D type, Vallee-
cedex, France)S o]83lo] Ae3l3te] v|wslgit) Sta
View II (Abacus concepts. Inc. Berkeley, CA)S ©0]-&3}o] &
A HESIHT prvalue 0.05 oJ312 AR O Gl A
o pEs et

2 i

1, HSP 90
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= glom T 22 Afolof] WEHO| A|7]of ztolE
ERR] QFgket (p=0.93) (Fig 1).
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2. HSP 60
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Fig. 1. HSP 90 in trophoblast between missed abortion and
normal pregnancy by Western blot.
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Fig. 2. HSP 60 in trophoblast between missed abortion and
normal pregnancy by Western blot.

3. HSP 27
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Hozue e BTl B pakEg o)
SR Gz ART RE o4l z
sHA| W =] ik (¢=0.035) (Fig. 3). EE‘} A2} A
gz Ao Ao HSP279] HFE2}o]E  immunohisto-
chemical stainingS £3f] &1 4~ 9Juc} Fig. 4, 5).
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Fig. 3A. HSP 27 in trophoblast between missed abortion and
normal pregnancy by Western blot.

Fig. 3B. Expression of actin (as control) by Western blot
analysis.

HFE A ENEHE M UA Heat Shock Protein2| 2hsd

Fig. 4. HSP 27 in trophoblast of normal pregnancy (x400).

Fig. 5. HSP 27 in trophoblast of missed abortion (x400).

19624 Ritossa~= fruit fly (Drosophila melanogaster)2]
salivary gland chromosomeoj|A] €& 7}5}191S of ¥ 1‘013
2 (uffing 5] P4 HER PHFAL 1974
d Tissier= 0] gene productZS ‘heat shock protein’ © 2
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Woll &5t A|27F Z42Q 752 E3sles =
eFE= 7|5 HSP W o 2 HAuRe-S
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q
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nRe AL
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|4, e oFE R HSPY IS A5t A 28 A
2R A 5 TR BololA] @8} 3-go] olFol
A3 gt
HSPE Z}7}e] 7S AR Bajepel tebd ERs
g, 2 <7 HSP families 2 27, 60, 70, 90 kDa So]
STk, HSP 902 el 20| = BB Agkele S8
o] v|ZJ3} e (inactive forms)E A7 |=H] FHoIgh
= 525 4837 8592} ZgFsT HSP 902 U=
o535l A], 48 AME|2 =™, DNAQ] specific gene siteo]|
RISt T2Edt AgshA ' HSP 902 ] Eal
2E|o|= BRES YK 15e] 53 ek
¥tk HSP 702 HSP families 20| 4] 714+ who] a7l
EHQ Ao AELD} ol 15 BLEIC. HSP 70
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branous space = H|EZEg]o} HAAE WEWAU AH|
2ol 4412 Y2 o|Eokin] Bejact’ B8] @
< A5 s AlEAA o T s o] ThE) o,
folding 2! Z3g}o]| o= tJ3E A Q] molecular chaperons
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of| 4] 50% ©]ArQ] sequence homologyE Ho]7] uwjio],
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Immunohistochemistry S ©]-8-5}o] &olst Ax} HSP 90,
70, 60 2 272 decidual stromal celloj| A Z} E7]of AHA
L intensity 7} HSP 60, 270 A=
gzl TrXIHL kol HSP 90,
desl 34
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HSP 70 i} A|zgof A B gl o, HSP 27
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trophoblast, Hofbauer cell @ endothelial cellofj 4] TH2FE]¢)
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Fol T} Western blots assay S ©]-8-510] =3t EljiF QFAl| Aol 41 2] HSP 90, HSP 60 % HSP 279] W3S 2
AR AARIAZ LA et wrle] 2ol BAEES1S ol galo] Ml

sk HSP 90, HSP 60 ' HSP 272 AF-RALR 3 AR LoA B sl 212 Bag 5 ol 24|
Ro|EBEE GAJo] Bofsh 0= elZl HSP 902 T 27 Aololl A o] Kol LiehiA) ekatet (-0.93).
BRIY 9] Qbge] Tofsin WOEtA 0 R AFPAE TSR A0 Qe HSP 605 T 22 AoloA]
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