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Isolation and Characterization of Recombinant Vibrio parahaemolyticus Collagenase
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Abstract

The collagenase gene from Vibrio parahaemolyticus 04 was subcloned into an expression vector pET-29b. The
recombinant collagenase was expressed in Escherichia coli BL21(DE3) and partially purified by Hi-Trap affinity and
Sephacryl 5100 size exclusion chromatographies. The recombinant enzyme was purified by 43.7-fold and the yield
was 73%. SDS-PAGE revealed that the molecular weight of the enzyme was approximately 35 kDa. Substrate spec-
ificity study of the enzyme displayed that the enzyme showed the highest activity with the type I collagen and the
synthetic peptide, Z-GPGGPA, indicating that the enzyme was indeed a collagenase. The enzyme showed broad pH

optimum around pH 6-12 and was stable between pH 5.5 and 11.5. The optimum temperature for the type 1 collagen
degradation was 35C. The thermostability measurement of the enzyme indicated that the enzyme was stable up to 5

5T, but the activity was diminished quickly above 607C.
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H] Vibrio parahaemolyticus 04 (sero type-

g A9 uFE AN Bgdgly, diF &—8— Ly
#<Z2 E coli ]M1093% E. coli BL2I(DE3)E 2tz AL4-3}

Atk oATlA wEHWEE pET-29b7} Al&E Q). E

i

4 24

S

oli= LB HjAdA 37CE wWigAAeH, dgd
kanamycing 30 ug/mi9 F=2 H7ISth wELd
2 tryptic soy brothell A fAA]7| At 1.5% NaCle] 7}
% brain heart infusion ¥ A& AF&-3tYth vl T+ 30
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10 mg9 type I collageng X3} 50 mM Tns HCl
(pH 75)4] 0.8 m¢F 02 me Fh o] ALEHUL} W
9 TIEL 30To)A 3087 vk A7l &, 01 N acetic
acid 1 me& o83t whgS AAANZY. A4E free
alpha-amino acid9] %7}Z ninhydrin t’“ﬂ o8 233y
tH20]. ¥H3 EFEL 1087 A4EE ¥ 01 m9 45
AL sl 14 mee 0.2 M citrate buffer(pH 559 1 mf
9] 2% ninhydrin £%9(0.05% SnCLE X ¥3}=
cellosolve)E H713F ¥ 100°Col A 1087 g8tk €

SEZ W3l g A3 F, 570 nmol N FREE %240}9&
th &4 9 X (specific activity)2 1 mlS o83t 1
A E leucined] 1 pmoled] ALsle= o g A3 93.‘3]-
Jetol= 7]FQ Z-GPGGPAY #3fl5ol oig e o
£ 2tk 5 mM9] 712EFS 01 e 4 mM CaCLE
F&sl= 50 mM Tris-HCl(pH 7.5)8 9] 0.3 m¢-S 0.1 me9

Exds TERT. of WSETES 0T 3087
B2A71 3, 01 N HCl 05 mS o] &3t wr-2& AAA
Atk AA9 free alpha-amino acid®] F719 27|48
ninhydrin ¥ o2 439}
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S BE] pCOL3S #+&
FeplEsase] At pUCL HEld) A pQOL2E
Ndel primer (5-AGGACCCATATGGAACTGAAAACCC-3)$}
Xhol primer (5'-TCTCCGCTCGAGGTCTCGGCAAGCT-3")
& AH&3t PCRE 331, + AFRELE AP U5
9 Agtasrz Add pET-290) F2Y3t4ch PCRE
95 C A 287 v A T3, 5T A 17, 55 CAA 187,
72CoA 287 r&%—g— 30 wHEG &, HFHog 72T
oA 7EZE B S4B ATh olFA SFE 24 kb
%ﬂ%ﬂ—ﬁrﬁﬂiigl %2 Concert Rapid Gel extraction
kit (Gibco BRL, UK)Z AR %, pGEM-T ¥E}e] 495
3 F AR §42 AudE tg pET-29 & E
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Table 1. Collagenolytic activity of the recombinant E. coli
cells carrying the constructed plasmid

Collagenase activity (U/mf)

Cell-free extract Supernatant

E. coli BL21(DE3)/pCOL3 0.07 5.40
E. coli ]M109/pCOL2 0.10 0.30
V. parahaemolyticus 04 - 0.16

Enzyme units were expressed as g mole of a leucine equivalent
per min per mé.
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Table 2. Purification step of recombinant collagenase
from E. coli BL21 (DE3)/pCOL3

Total Total Specific Purifi-
Purification step protein activity activity cation (%)

(mg) (Unit) (Unit/mg) (fold)
crude enzyme 30 1620 54 1 100
Hi-Trap chelating 3 1320 440 81 81
Sephacryl S-100 05 1182 2364 437 73

Yield

Fig. 1. SDS-PAGE analysis of the purified collagenase
from E. coli BL21(DE3)/pCOL3.
lane 1, total cell (induced); lane 2, Hi-Trap chelating pool;
lane 3, sephacryl 5-100 pool; lane 4, molecular weight
standards.
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AAE40) pHe FFS 2AMEH7] 8 100 mM ac-
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Fig. 2. The effect of pH on the enzyme activity and
stability. For the determination of optimum pH,
the reaction mixture containing the 0.2 m{ of en-
zyme solution and 0.8 m¢ of 0.8% collagen in 10
mM each buffer was incubated at 35C for 30
min. For the enzyme stability, the enzyme solu-
tion was preincubated in 10 mM each buffer at
4°C for 1 hr and then the residual activity was
measured.
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Fig. 3. The effect of temperature on the enzyme activity
and stability. For the determination of optimum
temperature, the reaction mixture containing the
02 mf of enzyme solution and 0.8 m{ of 0.8%
collagen in 10 mM Tris-HCl buffer (pH 7.5) was
incubated at the indicated temperature for 30 min.
For thermostability, the enzyme solution was pre-
incubated at each temperature for 15 min in 10
mM Tris-HCl buffer (pH 7.5) and then the re-
sidual activity was measured.
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Fig. 4. Comparison of the substrate specificity of the
recombinant collagenase and V. alginolyticus col-
lagenase. A: recombinant collagenase from V.
parahaemolyticus, B: V. alginolyticus collagenase.
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