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Expression of snake venom thrombin-like enzyme calobin in
Pichia pastoris
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Abstract: Thrombin-like enzymes (TLEs) are studied widely because of their therapeutic potential in myocardial infarction and
thrombotic diseases. We synthesized the DNA fragment encoding thrombin-like enzyme calobin from Agkistrodon caliginosus
(Korean Viper) venom by fusion PCR and expressed it in Pichia pastoris. After induction by 0.5% methanol for 48 h, the expression
level of recombinant calobin reached 3.5 g/L in medium. The recombinant calobin was purified by Q-Sepharose Fast Flow
ion-exchange chromatography and Sephacryl-S-100 gel filtration chromatography. Purified sample had a molecular weight of 32 kD
shown in SDS-PAGE. It hydrolyzed fibrinogen and formed a light white hydrolysis circle in fibrinogen plate. SDS-PAGE analysis
showed that recombinant calobin cleaved Ad-chain of fibrinogen specifically, and produced an appropriately 40 kD new band.

However, we failed to find its fibrin-clot formation activity.
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gussurin gloshedobin Xho I~ Xba I , ,
Pichia pastoris s 2 pPICZaA , JIM109,
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Fig. 1 Construction and identification of plasmid pPICZaA-calobin. (A) PCR products representing calobin gene was amplified

from plasmid pET22b(+)-calobin'®. (B) New plasmid pPICZaA-calobin was identificated with restriction enzymes. 1: plasmid
pPICZaA digested with Xho I; 2: plasmid pPICZaA-calobin digested with Xho I and Xba I. (C) the plasmid pPICZa.A-calobin was

linearized with restriction enzyme Bgl II or Sac 1.
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Fig. 2 Confirmation of pPICZaA-calobin recombination into
chromosome DNA of GS115 by PCR. 1: PCR products from
chromosome DNA of GS115 by a pair of primers o-factor and
3'AOX1 primer; 2: PCR products from chromosome DNA of
GS115 by a pair of primers Y-F and Y-R; 3: PCR products from
chromosome DNA of positive colony by a-factor and 3’AOX1
primer; 4: PCR products from chromosome DNA of positive
colony by primers Y-F and Y-R; M: DNA marker.
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Fig. 3 Expression products of pPICZa.A-calobin induced for 48 h.
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Fig. 4 Effects of harvest time on the accumulation of
recombinant calobin. M: protein marker; 1: GS115 induced for
96 h; 2~9: GS115/pPICZaA-calobin induced for 3, 12, 24, 48,
72, 96, 120, 168 h, respectively.
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Fig. 5 Purification of recombinant calobin. M: protein marker;
1: purified calobin; 2: fermentation supernatant of GS115/
pPICZaA-calobin.
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Fig. 6 Incubation of recombinant thrombin-like enzyme
calobin with fibrinogen. 1: recombinant calobin 15 pg; 2: thrombin
(bovine) 0.25 U; 3: ussurin 0.25 U; 4: negative control.
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Fig. 7 Incubation of fibrinogen with different enzymes at
different time intervals. (A) Fibrinogen was incubated with calobin calobin2 CPI
bovine thrombin (sigma) and aliquots were taken for SDS- h ) . _
PAGE at different time intervals. M: protein marker; 2-9: 0, 1.5, Rgyae-1 CPI enzyme-2 Kininogenase-1
4, 10, 20, 30, 60, and 120 min. (B) Fibrinogen was incubated Kininogenase-2 Shimokawa !4 4
with recombinant calobin for 0, 20, 40, 60, 90, 120, 180 and 240 4
min (2-9). (C) Fibrinogen in the presence of native ussurin was ’
for, 0, 3, 7, 15, 30, 45 and 100 min (2-8). 1: Fibrinogen in the ) CPI enzyme-2 A-
absence of enzyme was used as control. B
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