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Abstract : Tyrosinases catalyze the hydroxylation of a monophenol (monophenolase activity) and the conversion of an
o-diphenol to o-quinone (diphenolase activity), which are mainly involved in the modification of tyrosine residues into
3,4-dihydroxyphenyl-alanine (DOPA) and DOPA/DOPAquinone-derived intermolecular cross-linking. Previously, we obtained a
slightly acidic and cold-active tyrosinase, tyrosinase-CNK, by our recombinant protein approach. The enzyme showed optimal
activity at pH 6.0 and 20 C with an abnormally high monophenolase/diphenolase activity ratio and still had approximately 50%
activity compared with the highest activity even in ice water. Here, we investigated reaction stability of the recombinant
tyrosinase-CNK as a psychrophilic enzyme. The enzyme showed remarkable thermal stability at 0 C and the activity was well
conserved in repeated freeze-thaw cycles. Although water-miscible organic solvent as reaction media caused the activity decrease
of tyrosinase-CNK as expected, the enzyme activity was not additionally decreased with increased concentration in organic
solvents such as ethanol and acetonitrile. Also, the enzyme showed high salt tolerance in chaotropic salts. It was remarkably
considered that 2" metal ions might inhibit the incorporation of Cu’" into the active site. We expect that these results could be used
to design tyrosinase-mediated enzymatic reaction at low temperature for the production of catechols through minimizing
unwanted self-oxidation and enzyme inactivation.
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Y 2 HEZ 9] A3} pico & ©]3} 5%=2] mono-, diphenolic
WaE shetEe] 4% 9 Y BAT oRol, ClokE, &
£¥, G, SastEde) ghol Bas 9y T
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tyrosinase-CNK 2] 312} A& Ajzetste] didtol A
FrE o] A-EstEt11]. X% Tyrosinase-CNK+= pH 6.0
o opaby 27T} 20 C LA M BHS ehholm, &
Slom 0 CAAE 44 BAS) 0% AR w8 AL
27 93, th2 g 2 A oA ef 2e] &2 monophenolase/
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2.1. Tyrosinase-CNK 2434 2 H x|
Tyrosinase-CNKE 28 35}7] 93t AL o] A9 k=Ro
Al e AR S v e = ok o] XSt

pTYR-CNK ® €] ¢} AF#|Z(chaperone) THui2l W&
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EZ5 ME I E 9ot 8950 mM sodium phosphate buffer,
300 mM NaCl, 10 mM imidazole, pH 8.0)°] H-8-A]7] T} =
o} Ba71E ol gato] TSI A7) T g
ol Y @lzie] 3% Ao Agalel vha A Aol
Agsl =& dla1, A& 8- (50 mM sodium phosphate buffer,
300 mM NaCl, 20 mM imidazole, pH 8.0)2 Z o] Agls}X
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g%l0] Aok Sujgae] Tl 828 9I3k S50 mM
sodium phosphate buffer, 300 mM NaCl, 250 mM imidazole,
pH 8.0)5 ©]-&3}o] Tzl 8-%3}¢] tyrosinase-CNK A5
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2.2. Tyrosinase-CNKQ| & ot™ M gl HI2 ™Mol S A-5li=
(freeze-thaw)

Tyrosinase-CNK 2] & A& Yol 7] ¢31e] 0 C, 20 C,
30 T, 40 C, 50 C9o YAt 2xof AA| = Tyrosinase-CNK
o1 o Folu, 305uich HES FHsHe WA 150
£ 59 L-DOPAE 7|A=E 39|, 96-well plateof| 4] & .o
200 uLojl, 50 mM sodium phosphate buffer (pH 6.0), 0.01 mM
CuSO4, 0.05 mM L-DOPA, 0.4 uM tyrosinase-CNK7} & =%
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Figure 1. Thermostability of tyrosinase-CNK at various tempe-
ratures.
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Figure 2. Effect of multiple freeze-thaw cycles on the activity of
tyrosinase-CNK.



3.2. Tyrosinase-CNK2e| R7|&0f 2+H

S8 Bavrgold 23 EsbE 4 gl Suwater-
immiscible solvent)2] 7% B|5A| EANRS 43yt ] {nf
7h 74 B A dFE A de o= dEA lod[13],
a0 HZEAI| B 43 7Ae 2 &3 5 Qle
L-ufj(water-immiscible solvent) A]AE]o]| A 2] tyrosinase-CNK 2]
$71800 S BAeTh Aso] Agsts B3} £}
E 4 9l fufj(water-immiscible solvent)+= th2 GA4E°f T
sol AHoR el Syol 2A Y FA g Ao
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DMFE Wl 4gsielch 123 4-gojolxlel Aol o
K3}, Chopel wEl 7] SEold 087 BAS Hol E
ohg WOl B4 BAE 2k Figue 3014 BEo),
AAA ez a0 4L 1718 F=7F S7kekol whet
o] 2 Ao} AR F7koRs ARE dET Atk =
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SrT}. EZE acetonitrile®] -, &1 FX STl o5 mA9
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o FEolAE a8 o] Aol ekA ekt 9o &
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Figure 3. Effect of various organic solvents on the activity of
tyrosinase-CNK.
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Figure 4. Effect of various salts on the activity of tyrosinase-CNK.
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