WA BV 24 2008

HHE TR XD ORE EREREDMIE . U V) F— L Dfhji

BOCHEAR AR & PR REZE HA

WA B V- figgk (22 kB —pk V- SRk ED
VRS A A = RER D WERBEAE X —

1. BFSER K

AT Y =7 M SO & BEEREFEN 28D, ARHERF & U TEEREE
BTV Y F—MCEAE LR TELTEA L, % Ol RSHHEC A S M S O RE
TRFEHT. & D ITITBEREAHARE R O (ERICBREA RS ORI SV T bR, BB & v 3y
EORIMREERDOIGHE TOH LWEREZ M 5720 DAL A HIET O TH D,

UV F— DIHEENUK G REER T ) MBEMIRBESTF K7D O NTEF VLT I R
(MurNAc) & N7EF L7 a4 (GleNAe) OILEAEE L OFF o 2T % GleNAc
DEGED B-1,4 7V a2 FiEE ZNKIFEST DHENKSHEESR TH D, VY F—LIFEDT
JEEEAIN S =T NYVBY Y F— A T4 77—V Y Y F—AB LS =2 Y F— ADRE
< 3DITHEINTWD, 7
—2BY ' F—AF, =V b
YY) F— b & T 315
B0 IR VREIE R R T D 2 L
BRI REE RO, 20 1
WHETE XX 7 g5 bl
. BB 5 5 FEI S0
WEINTWHDAHETHY, =
URUAIRL T4 77 —URIL
Mg LC, ok SRR
¥ aRiEEn T\ 5, 7
— 2 F— 1l 8 KDa

~Y vy AL 3 D2OB— bk Fig. 1. The three-dimensional structure of GEL .
The two disulfide bonds (Cys4-Cys60 and Cys18-Cys29) and three a.-
INDIRDNREEZ AT DD helices (a5, a7, and a8) are shown in blue and green, respectively. The
. . side chain of Glu73 is also shown in red.
(Fig. 1), 2 ROV ANVT 4
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Micrococcus Iuteus OHE R (Sigma £) % 0.1 M VU > EEERER (pH 7.0) 2% L, 540 nm (2
B DM 0.912722 & 5 IR U7z, BEREUSE, B 3 ml (T, BERIE % 100 pl (f&
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Fig. 4. Time course plots of (GIcNAc) degradation by WT and its three mutant proteins.
Numerals in the figures are the polymerization degrees of the reaction product species.
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Fig. 5. Temperature dependence of the catalytic activity
for the hydrolysis of (GlcNAc); by WT and mutant
C4S/C18S/C29S/C60S.

The concentrations of hydrolyzed (GlcNAc)s at each temperature were calculated

by subtracting the concentration of the remaining (GlcNAc); from that of the initial
(GlcNAc); substrate.
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Fig. 6. Thermal unfolding curves of WT and its mutants

obtained by fluorescence measurements.
The thermal unfolding curve of WT treated with B-ME for reduction is indicated

as “WT (reduced)”.



Table 1. Parameters characterizing the thermal denaturation of WT and its mutants. Thermodynamic parameters
were calculated from the thermal unfolding curves presented in Figs. 6 and 8.

AH ASm Tm AT NG
Method (kcal/mol) (kcal/mol*K) (°C) (°C) (kcal/mol)

WT Flu* 170.1 0.510 60.6 — —
C185/C298 Flu* 161.8 0.494 54.3 6.3 -3.21
C48/C608 Flu* 145.5 0.452 51.1 9.5 -4.85
C4S/C18S/C29S/C60S Flu* 127.6 0.401 453 1153 -7.80
WT (reduced) Flu® 107.6 0.337 46.2 -14.4 -7.34

WT CD 166.9 0.501 60.5 — —
C4S/C18S/C29S/C60S CD 125.0 0.393 45.3 -15.2 -7.62

a
Fluorescence

46.2°CTH Y . C4S/C18S/C29S/C60S D T fil 45.3°CITITV Ml 77 L 7=,

WIT, WT & ZEBARDEMR T 5 GAnHCL (T35 2 ZEM A2 JIE Lz, 55 7- 25 Mz
Fig. 712, VMR OFE L7287 A — 4% —% Table 2 IZ/R LTz, BLEMEOKT &
AR WT OZEEO IR (Go) 78 2.21 M Th 5 DITxk L, A H AR C18S/C29S, C4S/C60S,
C48/C188/C29S/C60S D Cu fEIFFNFN 1.74 M (ACa = —0.47M), 1.51 M (ACa = —0.70 M),
114 M(AGh= —1.07M) IZIEF L7z, WT &SEREROKPTOEMEDE =KL F—Z2{o
7 (AAGH20) 3, C18S/C29S T — 2.33 kcal/mol . C4S/C60S T — 3.33 kcal/mol .
C4S/C18S/C298/C60S T—4.86 keal/mol THh W ZEMIF K E <IET L7, & 512,Cys4 & Cys60
BL O Cysl8 & Cys29 #Z T Ala I[ZiE# L7z 2 FEOEFIK (C4A/C60A, C18A/C29A) @
GAnHCL 2% 52 EME & JIE L, C18S/C29S & C4S/C60S D2tk & el L7= (Fig. 7 and
Table 2), Z®#EF, C4A/C60A (Cn: 1.51 M, AAGH20: —3.18 kcal/mol) & C18A/C29A (Cn:
1.75 M, AAGH20: —2.18 keal/mol) D7 7ML C18S/C29S & C48/C60 L [AI L TH o7z,

IHRLDOMRELY, BERKOZEEDETIZV AN T 4 FEAOKKICERT 5 2 & 505
D& ot, F AR C48/C18S8/C29S/C60S DATHAE (—15.3°C) EACKTE (—1.07M) i,
FNENAEFIR C4S/C608 & C18S/C29S DA T DTN (—15.8°C) L ACWEDKRFI (—1.17
M) LEL—&LEZZEMD, 2 KOV AILT 4 REEOLEME~DORBIINENTH o2, %
BEILTRONIZLZEMEDKRTIL, YAV T 4 FEASDOREKITERT 5 KRR ES(L L =
Vb a E—RRAC L D EMRIRRED [ HEDELD 2 SOERNE Z BB Z LA, Pace D
[AS= —2.1—15XREXIn n (calmol-K) (R: K EH, nt YALT 4 FEETHRES LTS
TR BEREEOl IS Lo T BEREOT YV e E—RABERANICEIE L, £ ORR,
Cys18-Cys29 F721% Cys4-Cys60 # KL L7ZEEOEMRED = brE—1T, ZhFh 9.51
cal'mol’ + K & 14.15 cal'mol K ¥ L, WT & Tl (60.6°C) \Z351F 2B MRED T b v
— BRI L > TORE T HZE R C18S/C29S & C4S/C60S DZEMED H = F/LF—Z1k (—
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Fig. 7. Guanidine hydrochloride (GdnHCl)-induced
unfolding curves of WT and its mutants obtained by
fluorescence measurements.

Table 2. Parameters characterizing the guanidine hydrochloride (GdnHCI) denaturation of WT and its mutants.
Thermodynamic parameters were calculated from the GdnHCl-indiced unfolding curves presented in Figs. 7 and 9.

m Cnm ACm AGp™° AsGp 0
Method (kcal/mol* M) (M) (M) (kcal/mol) (kcal/mol)
WT Flu® 5.48 2.21 — 12.11 —
C18S/C298 Flu® 5.67 1.74 -0.47 9.88 -2.33
C4S/C60S Flu* 5.84 1.51 -0.7 8.78 -3.33
C4S/C18S/C29S/C60S Flu® 6.38 1.14 -1.07 7.25 -4.86
CI8A/C29A Flu® 5.68 1.75 -0.46 9.93 -2.18
C4A/C60A Flu* 5.90 1.51 -0.70 8.93 -3.18
WT CD 5.32 2.20 —_ 11.73 —_
C4S/C18S/C29S/C60S CD 6.37 1.14 -1.06 7.25 -4.48

a
Fluorescence

TAS X, FNEH—38.17 keal/mol & —4.72 keal/mol & AAES Hhic, ZORMH L7-fEiE, B
PEREHR B3R 72 C189/C29S  (AAG: —3.21 keal/mol) & C4S/C60S (AAG: —4.85 kcal/mol)
DERE L FITR CEE R L, S 60, BMmEIEN ORI L72Z%0 B h = 2 F—2 Lok
fn [(—3.17)+(—4.72) = —7.89 keal/mol] (T, 5k C4S/C18S/C29S/C60S D FEHIE (AAG: —
7.80 keal/mol) & & K< —H L7722 &b, FERKDOLELDIKRTIL, PALVT 4 Fifa Lo
TEMEREO= Fa =R L Z LICERT B2 b,

(5) CD % 7= B2 22 TEVE DR
QARDI AT 4 REEEN TS =AY V' F— L D% & BABRICE 2 D8I LTIk, WT



LT RTOVANT 4 NG & KRR LT E R C48/C18S/C29S/C60S D#E L GdnHCL (T3t %
REMZ, CD A7 hEHAWTRITT 2 2 & Tl L7z, £ OfE%. CD WE»HHEH Lz
C45/C188/C29S/C60S DENS) /8T A — & —F BT 2 L EM Tl TnfE23 45.3C ATn=
—15.2C). WT O TwfETOEMED HH TRV ¥—ED7E (AAG) 13—17.62 keal/mol, GdnHCI
T DREMETIE CufEi2 1.14 M (ACn = —1.06 M), KFTOEMEDH BT RV —Z{LD
7 (AAGH20) |3 —4.48 keal/mol ThH YV, #EHAIT THONTMEEITE AL CIEZ R LT
(Tables 1 and 2), 7=, WT & [FfkIC C4S/C18S/C29S/C60S DEL & GdnHC (2 xf3 % 2 ik
1. & v EOEMECEE D Trp < Tyr IO ZERIEL E O 2L £ BB 2 306007 & S8
DA% BT 5 CD oo 5 T— L7 (Figs.8and9), L7=R->T, F—RBY V' F— L4
O EFARRIL, VALT 4 REEEOFECEL LT, Ztho FRNREE b 2 iR
EWETHDZ LR TET,

LEOfEREZE L DD L, 2 ROV ALT 4 REEEIL, ZTZHIMSL L CEMIREEOHKED B
HREZHIRL, = br E—RICERIRBOMEEZ R ZET 52 & T —2 MY V' F— LD
EREWICFGE LTV D LB bnE o, EHIT, TRTOVALT 4 FiERERELT
HAEM EFAOBBRIZRKE 22 i<, WT SIFERBEOIEEEZE T oMEr 1§52 L
NH, 2 ROVANT ¢ REEAIE T — 2R V' F— MO AREE TR O % B R T4 % Jiar LT
BRREND LEZ N, ZRETOHEND, oY v 7 ARG LSRRG AR O W1 B ©
FEHRINDEBEZLNTWD, 7 =AYV F—LD 2RKDTANT 4 RIEGIISLEER R
BRI TIE VWS &, 7 =AY Y F— A TES TN THEEZERT 2 3 2Da
~U w7 A (ab, o7, 08) DILAHEIER RO WHERE CR S, ZDE & 78 o TRl 5 %%
B 2 2R EENER ST LEx b,
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Fig. 8. Thermal unfolding curves of WT and mutant
C4S/C18S/C29S/C60S  obtained by CD and fluorescence

measurements.

The unfolding curves of WT and mutant C4S/C18S/C29S/C60S obtained by CD are
indicated as “WT (CD)” and “C4S/C18S/C29S/C60S (CD)”, respectively, and those
of WT and mutant C4S/C18S/C29S/C60S obtained by fluorescence are indicated as
“WT (Flu)” and “C4S/C18S/C29S/C60S (Flu)”, respectively.

10



1.2
1.0 pECOE B m ® E. o @ ] 4] L]
"=
| ] i y
08 . o
8 L]
3 0.6 . °
i)
g .
= 04 . o
.g ® WT (Flu)
9 o | b ° WT (CD)
i : u s B C4S/C188/C298/C60S (Flu)
] o 0 C4S/C18S/C298/C60S (CD)
0.0 Bacgas Leteo I .
N | ]
1 2 3 4
-0.2
GdnHC1 (M)

Fig. 9. Guanidine hydrochloride (GdnHCIl)-induced unfolding
curves of WT and mutant C4S/C18S/C29S/C60S obtained by CD

and fluorescence measurements.

The unfolding curves of WT and mutant C4S/C18S/C29S/C60S obtained by CD are
indicated as “WT (CD)” and “C4S/C18S/C29S/C60S (CD)”, respectively, and those
of WT and mutant C4S/C18S/C29S/C60S obtained by fluorescence are indicated as
“WT (Flu)” and “C4S/C18S/C29S/C60S (Flu)”, respectively.
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