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Abstract

A ¢DNA encoding rice chloroplast small HSP, Oshsp2l, was introduced into Escherichia coli using
the pET expression vector to analyze the possible function of Oshsp21 under heat stress. We compared
the viability of E. cofi ABL2] (DE3) cells transformed with recombinant plasmid containing QOshsp21
with the control E. colfi cells transformed with pET28a vector under heat stress after [PTG induction.
Upon heat treatment at 50°C, those cells that expressed Oshsp2] showed improved viability compared
with control cells. When the cell lysates from E. coli transformants were heated at 557, the amounts
of proteins denatured in the control and pEhsp2l-transformed cells were about 60% and 35% of total
cell proteins, respectively. These results indicate that rice chloroplast small HSP function as a molecular

chaperone in cells.
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FZ50A ik (Lee et al, 1995; Lindquist and

- 59 -



Craig, 1988; Parsell and Lindquist, 1993; Waters
et al,, 1996). 181} in vivool]A2] 2 A A A
d d3de oy RudA ¢ Yo (Park et
al,, 1996). ol#|Fr in vivwd)A 9] FHEH small
HSPY) 715 W7l QAL 994 4T
Ag olg-gt WA 4 % Y] s
o] oL} o}F Hitg izt ¢t

B dfdAe e dFAd &8s small
HSP9| 7|54 in vivo $FolA BH317] 93t
o] 9Ag wdse FdAE FHate, o
il de] g mE 58S AN
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1. &8 vector? & ¥ HAME

w2l HEA small HSP (Oshsp21)}E vl 3o
A @A 7] Ysted, HENE Pejd cDNA
d7]AY Z N-terminal®l transit peptide?#-&
A% coding region® PCRE ZEAAT} (Lee
et al, 1999). T¥ @ &S AFasZ G
%, 98 vectory] pET28a vectordl =45l Wt
¥ vector, pEhsp21E FAEETE (Fig. 1A).
Plastocyanin (PC; Lee et al,, 1997)-& @& A]7]7
©]5}e] mature PC 2ES pET28ac} %93l
w4 vector, pEpcE AAAS F, HFH 2
BL21(DE3)<)] #AAFH} (Fig. iB).

2. A WHERT, SDS-H2I9E %
immunoblot &4
th4#-2 Luria-Bertani (LB) {=]oll HF3he]
600 nmofl4o] FFE7L 059 EEE wj7tA]
wl k% S, isopropyl-thio- A -D-galactopiranoside
(PTGYE 1| mMo] H=§ H7}ste 2A1%E Fet
BE e fFxdidch AT E dAZE s 3

T3 F, 12% SDS-gelZ 7|95 vhe (Laemmli,
1970), CBB €4 T+ nitrocellulose rhembrancﬂ]
blottingdte] Oshsp2l ¥4 2 immunoblot ¥-4%
59t (Lee et al., 1998; Lee et al., 1999).

3. I2A2 ¥ WES Hu

vl ddg FEg oS S0THA A
g YT F, NEUE W&z 345y
50 ptE kamamycin (50 pg) AR 3 Fs}
o wjYgd ohg, A4 colony FF A4tstd
AEEE NEAT. neAe Fo] duid
7HEA4 S viwEy] fate @A 2dg f=
A WAEE st PBS buffere] HEG
ohE, 2592 43 3 300000 gallA 94
#este] FEFAS s o, S5TAA 308
A &, 16,000 goll A 1087 2L}
of AEe (e S JHE IrHEA
oAy welstgck ol #-%E Bradfordy
(Bradford, 1976)0. 2 Wil o4& ARt

dn Y o3

Ho 9lolA] ¢1E2] small HSPE] in vivool A
9 7152 ¥3l7] 915y, Oshsp2le] mature
=9

E

protein®] coding regionyH2 #E  vectord]
Yo (Fig. 14). dix=7 &2 Uds
Silene pratensis@] PC (Lee et al, 197)E
vectore] E=4]&}e] AMR-EIQTH Fig. 1B).
B vectors Aol =dEte] vl
& IPTGE #7lste] frxatdvt (Fig 2).
mature ‘Oshsp2t-& thZrol A B@A17] Aap &
A% 21 KDag] wdo] WAL (Fig 24,
lane 2). o] @lgo] vje] GEA small HSPY
A dotry] st Oshsp2l FAE 0] -3t
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s £ Ad, 21 kDad]
bandtte] ¥hg-5191C} (Fig. 2B). % PCE oi3}
oA ExlgF oF 15 kDa9] band3 THIE 0]
o5 wkAEoe] o4 EAlaky AL A9

sh3ict.

o] immuncblot A2

= ET282

- KR

SPC =pET22

Fig. 1. Construction of expression vectors.
cDNAs for rice chloroplast small HSP
(A) and Silene pratensis plastocyanin
(B} were ligated into the pET28a
vector and transformed into E. coli A

BL21(DE3) cells.

Fig. 2. Expression of chloroplast small HSP
and plastocyanin in E. cofi cells.
After SDS-PAGE, gels were stained
with CBB {A) or subjected to immunoblot
analysis using antibedy for Oshsp2l
(B) or silene plastocyanin (C).

Wade TLWAE F77IEAE 2AEIY
t}. Oshsp21 4= PCE FAMFE oA#g
st} Zhzhe] vEe) waE g FE3 o,
50CoAl AzPER AEd F, Az A7k AE
&8 ZA3 A% Fig. 33 29tk 9hE vector$l
PET28a2 %t FAARE 279} pExcE &
ARNGE AT A%, S0ToAMe Azt
o] F7I&E AEGol oF 30%7A iy
o} (Fig. 3). Wi+, pEhsp2i2 HAAETE WD
o Ag, S0TCelA 304-te] Aol oF
80%71A] AESIH o, A7 AP AHE W%
ol 48] AZ &S eIl ol8iF A 4
ol glofA B4 AAAEA @uF PCe
A5 gde] z2u4e BdE 5 glond,
2] JEA small HSPE tfFd el m Al
X8 M3t Jsg 2eete neude ¥
g & 5¢ dehddh o]} FAE Aa)
Castanea sativaZ 5-E] 22]3F Ao} £ad =
small HSP] thAd o 29 EddMy HZT B
aE H} 2lo} (Soto et al., 1999),
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Fig. 3. Survival of E. coli cells at 50°C.
Each transformant was cultured as
described and subjected to 50T
treatment for up to 60 min. Survival
(%) of pET cells ( []). pEpc cells ( €2 ),
and pEhsp2l cells ( [ } were shown.
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Fig. 4. Thermostabilization of proteins prepared
from cell lysate of each ransformant.
After 2 h IPTG induction, cell lysates
were prepared and heated at 55C for
30 min and subjected to centrifugation.
The amount of protein in pellet
(hatched bars) and supernatant (open
bars) was quantified and expressed as
percentage.

) F-59 HSPEE &4 chaperone 7]%5S 7}
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