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Abstract

A mutant tryptophan synthase o-subunit, where Pro28 was replaced with Lew, tends to be expressed in
recombinant E. coli. CD and fluorescence spectra of this protein indicate some changes in secondary and tertiary
structure. Wild type prolein was more or less affected by Ca™ ion in regards of the fluorescent properties of its
native, unfolded and intermediate forms, but the mutant protein was not at all. The dramatic structural changes may

be related to the aggregation of this mutant protein.

Key words — Tryplophan synthase «-subunit, protein aggregate, CD, fluerescerce

S

o

B g7e o 9 gyaae) Fa% PA 59
GeltH12], Av] ¢ APBE AAHORE 254
B4o] WidaAe Bz 2UPUA Lolvi(312. o

Aol 5 B8] Yojdrh1315]. ERES 2FEAE 20>
FAZ S48, O & {a ANHE)E Zuse] ryto-
phang 4 gt

J}E o1 FIF

indole 3-glycerol phosphate - (-serine < p-glyceraldehyde

"To whom all correspondence should be addressed
Tel: (051) 510-2289, Fax: {051) 513-9258
E-mail : wklim@hyowon.cc.pusan.ac kr

3-phesphat + (-tryptophan + H:O

g AT (2AE=28600Da)= EFRED A A
indole 3-glycersl phosphateZ indole®} p-glyceraldehyde
3-phosphateZ 23]{ @ gh&)5ln], Z2EALV o|FAFE
HA R QA el B9 AFe] F2 A7 5 sloH12)
ERER Z3FEA o AEA e 27 1-1884 N-domain
9} A7) 189-286¢] C-domain®.® Ubroldl Z/ls) 29
domain(¢ 13} a2)e.2 T4 . ©|& ¥4 3] barrel
motife 3x}F 9} ¥ ZapH N-domaind N-Hd o2 2E
helix 57 &} sheet a7] = o) F2t" §l37, C-domain( e 2)2 3
A helixer 2714] sheet2 FAETL JATL E-RESG
FHEL 49 AWS)AE AT AT H
Hog gk rdAzlE o FE49 deE EHE 28

Vol 11. No.1(2001. 2) / 43



ddo] &
Ao €9l FHdle dgoz PRL gHAy ;Lzrs]oLl
HakE zAE

Aoy gielop & SatAn|s

HEEAGE £E7F £ 3L SigmarlZ 2E] T
AHESIETE EREY F8EL: 99 AveHe gy
< trpA (tryptophan synthase «-subunit) 47315 T¥3}
= BELUE ptacrpAE ARSSHECH1810]. o] Fdsm)

= D-algel] dd Ldihs e dAz2dAe A

=5 717 d3@7-S 20ml
TY5 (1% bactotrypton, 0.5% yeast exiract, 0.5% NaCl) =
Aol e6ATE EE F, ol A2 10 TYSuAo]
a4 20 F 29 (ATEE 1%)2 9 2447 o wje
S0 e davdse goig AN dyos
28] W gte} o) WAHEE AASYT S8 0
FL L £ Smlo] HEEly 203 DA ) M
AT AR (24,000% g, 208) 2 inclusion bodydl A
o

-,

2= 93 AAES L Q—‘lﬁoi 33 Ak incu-
sion body?l FHEL 9L F 50mM TrisHCL pHl 78,

OM urea &4 S AT E3H A & A AAEE

AAsdch Sad L 10mM KPOQ, (pH 7.8), 5
mM EDTA {ethylenediaminetetraacetic acid), 10mM §-
mercaptoethanol, 0.2mM PMSF  (phenylmethylsulfony-
lfluoride) fofof T35l Fz71 APYAIZE ¢k
S|ZRele] A AR AQH Y Bulde) Bolo pe
WHer FEu1014]. 44 £n= SDSPAGE {Sodium
dodecyl sulfate-polyacrylamide gel electrophosis) ¥HHo
2 £¢13:9tHs]

Spectrophotometry

Circular dichroism (CD)-2 JASCO J-7152 100nm/min
9 &g =519 om5], #3Le 27nmol A excitation
A# o1, Hitachirte] B F45000.8 2484 cH7].

44/ AgAE A

gt & 1

Inclusion body2] FAe] TR Ay 7M1 E 9]
misfolding® A S o)d] dotrin ¥ ?}01 OT
59 AR nE in vivo 22 AL HEE {5
8 % 5 Yoo,

Fig. 1& EFER 284 ¢ 2994 2435 P28L

(8) (C)

Refolded WT P28l
Inclusicn body
(PZ8L}

Fig. 1. SDS-PAGE of the wild type (WT) and mutant
(P28L) ¢ suburnits.
(A) The @-subunits were overexpressed by lactose and
lysed as descrived in matetials and methods. 50y of each
supcrnatant and peliets of crude extracts were elec-
trophoresed by SDS-PAGE. The pellet amount is equiv-
alent io thai of supernatant in term of volume. (5) and
(P) were umplicated supernatant and pellet, respectively.
(B} The insoluble pellet (P28L) was resuspended in 6M
urea, and kept at room tempeiature for 30min and then
recentrifuged at 24,000g for 45mun to remove insoluble
materials. The inclusion body solubilized in 60 urea was
dialysed, and then centrifuged. (C) Purified wild type
anc 281, mttant protein. urther purificatton were per-
formed by HPLC.
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Tig. 2. The secondary structural of WT and P28L.
The circular dichroism of W1 (@, —) and P28L (O, -
were monitored from 270 to 180nm with a scanning speed
of 100nm/min and accumulated and averaged for each
spectrum. The final protein concentration was 150 z g/mL.
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g. 3. The Fffect of Ca”
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Changes in the intrinsic Tyr fluorescence of WT and P28L:
The protein in 10mM potassiwun phosphate buffer (pH 7.8
contaming ImM o -mercaptoethanol was added in the
absence or the presence of 50 # M CaCly, and incubated
[or 5 ~ 6h at 25, Tluorescence intensity was measured
at the emission wavelength of 303nm with exciiation
wavelength of 275nm. Lines: WT (— —), WT + Ca™ (

on the tertiary structure of the
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Fig. 4. Urea-induced unfolding equilibrium curves of WT
and TP28L.
Urea-induced equilibrium unfolding : The protein in
WA potassivin phospliate buffer {pH 7.8) containing
1mM @ -mercaptoethanol was added with various
concentration of urea in the absence or the presence of
5 pM Call;, and incubated for 5 ~ 6h at 25T,
Fluorescence intensity was measured at the enussion
wavelength of 303nm with excitation wavelength of
275nm. Data was fit lo three state model, Lines are fit

curves : WT(@, —), WT + Ca* (), P2SL (¥, ), P2SL

+Ca (¥, — ).
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