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It revealed that the structure of Ef-Man is similar to that of the
cold-active mannanase (Ca-Man) from Cryptopygus antarcticus. However, the optimum temperatures of
Ef-Man and Ca-Man were 60° C and 35° C each other. The weakening of salt bridge is one of the
methods by which high flexibility and catalytic efficiency can be conferred on cold-active enzymes
at lower temperatures, but the weakening of salt bridge causes a decrease in thermostability. It is
reported that the weakening of salt bridge can change property of enzymes.However, there is no
report about the weakening of salt bridge . In this study, we applied site-directed mutagenesis
combined with rational design to generate a cold-adapted enzyme with improved thermostability and
catalytic efficiency at lower temperatures. We found the structure and function of the salt bridge
weakening mutant Ef-Man (R302K). The specific activity of R302K was higher than that of WT at lower

temperature.
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TW%. COLIBERZREICNAAATIRERNODIRILF—DEEINRDONTNS. BRIE, EY
NAFTRADRELE, BR-ENELICHEDEH DD ITMBAEERZAVTEREEH T THRLED
Thh T, BEEBREICRELGRIRIILY—(FERRH (ER HPAVLATNSIEMNSCO,HR
HHMFINBIZEHIFTET, FLOARMEELO>TVS(FILIA—ILBENVRT V), BEREHR).
221HRICAIT TIE R BRBHEREFLGVMERRULREBET L0121, EEBL-EREET IR
MORENLEEND. BE, ToTUORLICIETBAEBERSAAVLATIND. Ffz, KENI4T
ADFEEICITHEMBEDEILT—E (RBEERBREH60~70°C) BAALLNTLNSA, $IFEKILS
MBI EEENEELEVONRRTHS. 2T, CNETOBROMEDHBAFESEEBIC, T
MICHRATESBRODRY) - %&{To12E25, TUoTU 0L O—RIZHT E5HEELNS
EBEMZETIBEENIIXICEETIEEHLMICLE.

SSXBKRQERBICEEE N REER

IIAMBINFTITET TN MBREERM - BRL, TOREZHASNITLTLVSH(Veda et al,,
Comp. Biochem. Physiol. B 150: 125-30, 2008, ScienceDirect Top 25 Hottest Article in 2008). ZDEE (L,
BEOHMEMHEROERLIVIEEFGTOLEEAB VI ENSIER - BEIMESEMH T (25°C, pH5.0) T
ETUTUENRIHDBTE, TORREDHOEBERAN I/ —ILOEEICHLHEIILTIS.
Ffo, IIXCFER BEERHETTEALA—RIZHLTELERERT /ILT—E (CMCase) BN FTE
FHIEERHLTLVS (Ueda et al., Comp. Biochem. Physiol. B 157: 26-32, 2010, ScienceDirect Top
25 Hottest Article in 2010). HE BEDEEHR(X60~70°C TR KE M (5.2~6.2 units/mg protein) ZR 3
M AEETTIEELGEEMNET TS, —A, SSXHEDEFRIZL0°CTRAIEM (7.2 units/mg
protein) Z7RkL, 20°CTHRAFED40% LU EDFEHEZFRIFLTNS. ThHbhE, SSAHEOBERL
HEBHEDERLY20~30°C ERBITHEILTESILERLTLS. CREYBRARIRIILY—%H
HTEDLLLITEEIRM TIFHIENTES. ISXADFOEBRRET TERMENERI(HET
BDRENICESILET, KRB EEREBEATLOBENTRTHHEEATLS.
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NAFIRNF—EEDOHICIIXBROBRZFAT SOOWEZEITI. SIXHEXDIERE
WERICEBL, ER-BERGT CTREON(TIRESBTESIBREGFOI/IN——UJLERE
BERBRETD. oI, ENOOBEROBELMEOENTE SRR EEREAERL AN
AATH/—VEEVRATLOEEFEET.
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SEXHEDEBECHEFEEE D REROBELMMEELSVITEREE KBRS AT LEE

AT TUTOLSICHRESTET S, SSXHKRDEY/ N\ (F YR IBRBERECTFOI/O—=0T
70, BRBREBET D, SSXHEOEY/N\(FT IR REROBELEORTETS, T
ERRETCRICENERALSELEREMBREZAN TS, ZERNICITESERNITILEREL,
RRMEL-EERE AT LOBEICET-MEET.
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