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= Abstract =

In mouse, the heat shock protein 70-2 (Asp70-2) is found to have special function in
spermatogenesis. Based on the observation, the hypothesis that human hspAZ (human gene;
98.2% amino acid homology with hsp70-2) might have important function in spermatogenesis
in human testes was proposed. To test the hypothesis, we examined the expression of AspAZ in
human tissues.

Expression vector pDMC4 for expression of the human hspA2 protein using pTricHisB
(invitrogen, USA) was constructed and the expressed hspA2 protein was cross-reacted with
antiserum 2A raised against mouse Asp70-2 protein. Based on the cross-reactivity, we determined
the expression level of AspA2 protein in human tissues by western blot analysis using the
antiserum 2A.

We demonstrated that antiserum 2A antibodies detected human AspA2 protein with specificity
which was produced in the E.coli expression system. On Western blot analyses, significant hspA2
expression was observed in testes with normal spermatogenesis, whereas a low level of hspA2
was expressed in testis with Sertoli-cell only syndrome. Also, a small amount of hspA2 was
detected in breast, stomach, prostate, colon, liver, ovary, and epididymis. These results demonstrate
that the AspA2 protein is highly expressed in male specific germ cells, which in turn suggests
that AspA2 protein might play a specific role during meiosis in human testes as suggested in the
murine model. However, further studies should be attempted to determine the function of AspA2
protein in human spermatogenesis.
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Heat shock protein (hsp)E-2 M| E 5o} o2 7}7
2EYAE WS wf 2R B3 o] Zg o FA
AZ PolA] B2A FA=e Bolt (Miller
£, 1991). Wo] &0 = Wak oh]g} oW hepS
& 2EH 20 937 Fux dFsA o)
Hoj o] Eo] AlE WelX Tt 7)ol #Hdst
2 3H3 EaEn ok HpES F2 Gy
degradation, T+ 2 9] folding, assembly, 78] 1. tra-
nsport?] 7153 @] glka 42X Ao} (Geo-
rgopoulos &, 1993). HspE-& T3t germ cell £3}
T 2 LARG AN 8 JL L gdne
A St o & hpE Foll 7P FHeln g
ZQl T A 2 70 kDa ¥ 9 2] G A Z (hsp70)
ojo}.

AHAANN AAEAE A4 Fgoll 2dHo| He
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° 2 B hsp70-2 A (Allen 5, 1988)9)
e Q77 H274A] o] Folx, AH PAME
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€ Aol #3 A (Rosario 5, 1992), o] FH =}
= AR hspA2 FA AL} obm) At Do) 982%
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Ay 7} (Bonnycastle 5, 1994)& 51} o} & FH &
57 e Aeolo.
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1. HspA2 cteE g AT| 25t expression ve-
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HspA2 gene®] open reading frame (ORF)2 %
EZA17)7] 913 primersE A 28l © 1, plasmidei]
cloningg &) 317 3}7] Y8t % primere
EcoRI A| 3+ 8 4 siteE Hol A A 251y & &
22 Hindlll A3 E 4 siteS Yol A 25H}. se-
nse primer®] sequencex= 5-geicggaattcagtcaggatgtctg-
3'0] Q11 antisense primer= 5'-agtgcaagcttagtccactic-

ttcgat-3'c] 2] t}. Genomic DNAE t}-2-3 2o} |
st AdH o2 HA BAdo] dolute AL =
A& 1.5 ml microcentrifuge tubeol] F 1, B] 2] 60~
65C= | @A)Z) proteinase K &3] €9 (0.5% SDS,
0.1 M NaCl, 0.05 M Tris [pH8.0], 2 mM EDTA)e]|
A1 A gt proteinase K& £ F X7} 100 pg/miz}
HEE vhE oy o] £ 200 WE &9 Jtetn
6A17t EF 60~65CE FA S AEE &3)A
Zit}. o 7]9] 8 M potassium acetate 37.5 WS Y11
Z 82 & chloroform 250 ulE A7}l 4GS
308 H = W3l a, o]o] 10,000 rppmo. 2 8¥7F
A4 Belolod 43 AL AN o) 43 AL o
S&=2 FAAZ] F RNasex 2] 2 RNAE A A &}
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Atk 28E2 B3] A YAH ORFe =
71 1.93 kbpE A EcoRHindlll A| @ E A8 g
3+ & agarose geloll Al electroelutiondte] pBS pla-
smide] cloning, E.coli strain Top10+9}] transfo-
mmation A7l & FEH AEo] =X E seque-
ncingdta] 918} o} (Fig. 1. Schematic diagram).
Plasmid pDMC3E E.colidl| ] FZA|HA 3]58t &
EcoRV/Hindlll A} g+ & A2 za}A] electroelutiondlo]
ORFE 3439t} 348 ORF& expression ve-
ctor®l pTrcHisB (Invitrogen, USA)]| cloning3}<]
hspA2 expression vector pPDMC4E- 4|8} T}, Hsp-
A2 gz o] & 2 PTG 1 mMZ AL&8ta] A7t
M2 24Xt Ft fredtR on AFH e hsp70-2
@2 o] 34| antiserum 2AE AME-ste] HHA|Z]
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el ysis buffer (50 mM Tris pH7.5, 150 mM
NaCl, 0.1% NP-40, 50 mM NaF, 1 mM DTT, 1
mM PMSF, 10 pug/ml soybean trypsine inhibitor, 10
ug/ml leupeptine, 10 pg/ml aprotinin)ol A 2 8}A]
74 oA FRAE FHEAY 1 89S 4T,
10,000 rpmof A 108-7F 44 228l 9 $4-&
# 8l & SDS-PAGE¢} western blot B0} A}&-8}
Ak 22 g0 FEE] @A F e mico B-
CA assay "9 & AH&-3F5i o)
4, Western blot 544

ZHEENE AA &g 20 pgd SDS v
sample buffer (62.5 mM Tris pH6.8, 40 mM DTT,
2% SDS, 0.025% bromophenol blue, 10% glycerol)
10 plofl resuspentionA] 71 & SE £t boilingd} 3L
12% SDS-PAGEZ -] 3 & nitrocellulose mem-
brane © & electrotransferdt i t}. 1 blotsE 5% non-

fat dryed milk7} & 7= o] Sl TBS-T (TBS buff-
er + 0.1% Tween 20)& 147t $9F A2l A blo-
cking& A]7) 2 TBS-TZ 33] M4 F antiserum
24 (12,000 3 4)E F7bska] 13} Wg-& AT
TBS-TZ 33] Al ¥ % anti-rabbit 3 & A}-&-8h
22 wHe-S A7) &, 2 ol S 7] A Q) 4-chloro-
1-naphtolg& A}&8ha] detection 5+ th.
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1. HspA2 expression in E.coli with expression
vector

WA hep70-2 SUATE SolakA AA e
antiserum 2A7} Q1 7toll A hspA2 S A I} cross-
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Fig. 1. Schematic diagram for construction of expression vector, pDMC4.
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Fig. 2. Expression of hspA2 protein in E.coli; (A)
induction of hspA2 protein by IPTG 1 mM follow-
ing 0, 2, and 4 hours; (B) For western blot; Lanes;
1, IPTG non-induced control; 2, spA2 induced by 1
mM IPTG for 2 hours; 3, AspA2 in human testis ex-
tract; 4, Asp70-2 in mouse testis extract.

antiserum 2AZ western blot3l A dolt}. 1 &
IPTG® inductiond}A] €& controli, 2¥ &-& 2
Al Zb inductiondt #, 3 £.& 4A)17F B<F hspA2
GHAE FE3 Tolt}. Western blot 2ol A B
& 2 %0] 24743} 442 B3 1 mM IPTG indu-
ction o] L ko] Aol gl om wpelr 24
7+ 270 2 hspA2 fusion Pl A & WHHA)A ol
3 AF O Fa 2A o] FHYI Zo] western
blotal] H ko) (Fig. 2B). Antiserum 2Ao] 2]3l
A2k} He 4 A A 2 #5178 @
o] western blot©. Z YEFG T (lanes 3, 4) ol &
o A ®& A) 71 hspA2 fusion G AL o] PF
= o (lane 2)0] A7} AF A hsp70-2 TR A
& AA e A} Zo] QAte] hspA2 A 7}
cross-reactivity 7} Sldbe A& &Qsa ).

2. Expression of Heat Shock Protein A2 in
Human Tissue

Antiserum 2A7} <1349} hspA2 e A 3} cross-
reactivity7} Slohe 218 #Ue F QA3te] A
ZA oA o] gl I L E vmsE Ba
b ettt Fig. 3& Q13te] o z2o) guly
T2 A2 SDS-PAGEZH ¥ antiserum 2AZ western
blotd A 3-8 vetd ootk F3H ez FA
B4 He AAY FRAS S8 28 23
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Fig. 3. Expresssion of the HspA2 protein in human
tissues. (A) Lanes; 1, testis with normal spermato-
genesis; 2, testis with Sertoli-cell only syndrome, (B)
Lanes; 1, testis with normal spermatogenesis; 2,
breast; 3, stomach; 4, prostate; 5, colon; 6, liver; 7,
ovary ; 8, epididymis.

(Fig. 3A, lanes 1, 2), Al A2 E7t & ovary
AqME e P2 THo] dojwtt (Fig. 3B, la-
ne 7). H 3%} breast, stomach, prostate, colon, liver,
18] 3 epididymis 59) oM = ol 5 A ©
ul A o) dhg o) #2E o} (Fig. 3B, lanes 2, 3, 4,
5, 6, 8). metr] Q17ke] hspA2 Tl Aol F2 g
A AN F A HAE = S & F Uk
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e B AEE 39 & Qe Eﬁ’ﬁ}ﬂ
g FdAoE FRP Aol o] Folx
3k 22 9] AN FEoA] <17ke] hspA2 C’r‘?—“ﬁ——rﬂ]
FoA A Eol 2EHE B 5 3oL °lE F
&to] hspA2 @A o] Q7te] AxHEA A el A
88 9L @ Aol AE ¢ F AUt
Allen 5 (1988)2 A# 9] A3 4 74 o[ A he-
at shocke]] ¢] &t stressol] 94'6‘}21 % AEHL
2 9wdo] He A g 2339 1‘;}"—‘?
4L pP0e =z tgtﬂo}.%ﬂ\t:} T3 ;.g)u,q =2 7_](
SAE R Eelstd P70 9efgo] A x| v:ﬁ}d)r
) 2 Bl ARG dACA FoldtA 7H
n}o} SHATHE AL R aatArh (Allen £, 1988).
A 79 9] Rosario 5 (1992)& P70 T3 o]
hsP70-2 gene?] AHE Q& Fldte] P70 GR A&
hsp70-2 Gl Aolely st om YalM Ee A
A £ 2} T} & heat shock T A3 A§stA g+
hsp70-2 T A o] T gk antiserum 2AE & o] west-
e blot Y 0. 2 0] & FH A} Hsp70-2 Tl
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Hol &4 BF BAEA ) FasiA &g
Zolgte AHAQY FAE 2L A4 Dix ¥
(1996)9] A 7ol o3 WA =d 2EL gene
targeting B 0 2 hsp70-2 FA A ] HEH L A A
P& o A AFAE o)de) et A 43
= A48 13 FRA X SANN FA =1
B2 Hugs vty

Aol A FE R AFES FHE
AAEAE AFshed A gele Bt} A
hsp70-2 @A 7 714 FAM o] L 1+
W2 2 hspA2elt) (Bonnycastle 5, 1994), o] ol
AE AR hsp70-2 FNH T 982%2) o}v|
Al Y4 7k a glv) (Bonnycastle
1994). we}A] hsp70-2 T A & Q1 A} 3}= antise-
rum 2A7} A7t A= hspA2 A T} cross-reacti-
vity7b 4& Helgbn 478G $-2)% antiserum

& Tt =4 AFE-E Y peptide sequence F-E0)
AT hspA2 A2} ohn| b A Fol A @
o] el F¥olads A& @9stA ) Hyp
70-2 @A o] 611 F 8 628W 7141 & antiserum
2AE H=ed AHg g M Y& NH-SKLYQ-
GGPGGGGSSGGPT-COOHo| 1. 1 R 5-9] hspA2
obn) 1At M P2 hspA2 Dl E o) 61DAFE 634
L. & NHy-SKLYQGGPGGGSGGGGSGGASGGPT-
COOH F-¥o|tt. mtebr| AF 2| hsp70-2 dA
o] 7% 179 hspA2 el 9] 622 R E 6279
7HA) deletion®] o] §) 3L hsp70-2 ¥ A 2] 6239 se-
rineo}u] y-Ato} €1 71e) hspA2E adenineo}n] At
oz Aozt it @hebr fe) o] antiserum 24
7} 172} hspA2 A 3} cross-reactivity 7} 9l
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A5 Hal fold A 2 hspA2 DA
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