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Introduction
Ischemic heart disease are major life-threatening issues around the world. Thrombolytic s >0
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therapy is the main treatment, in which the patient’s fibrinolytic system is activated by the EE* 1000 -
intravenous 1nfusion of the plasminogen activators to stimulate clot lysis. Mature o 1 2 34 s : 7
staphylokinase (SAK), a 136 amino acid protein produced by certain lysogenized concentration fo 48 h. The enzyme sctvity (UL of the supernatant was determined using el diffuion method (the dats represened s

Mean£SD of three independent experiments).

Staphylococcus aureus strains, has been recently rediscovered as a plasminogen activator.

120 - 150
110 S
Unlike fibrin-unbounded plasmin-streptokinase complex, the free plasmin-SAK complex e _
T so- < 100- 1 1 7
. . . . . . . . .y . £ 70 = 1 - X
1s rapidly neutralized by a2-antiplasmin preventing systemic degradation of fibrinogen % oo ¢ = / ;
2 so0- 2
. . . . . : E 40 B S0+
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reperfusion by lysis of platelet-rich and retracted secondary clots, on which the other b o e e P S e . e S e o N a
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thrombolytic agents such as tPA are not effective. (a) (b)
d Fig. 6. The effect of pH (a) and temperature (b) on rSAK activity. The relative residual activity (%) of supernatant KM-PIC-rSAK-4 was
Mate rl als and MEthOdS assayed in (a) phosphate buffer (pH 5.8-7.8) (b) and different temperatures (15-45°C) incubated overnight. (The data represented as Mean+SD
. o . o . . of three independent experiments). . .~ S 3 e s R 1
SAK variant of SAKPC was codon optimized and expressed in Pichia pastoris strains ot ot Rt g s
KM71H and GS115 using pPICZa-A vector under the control of the AOXI promoter " — 100
induced by methanol. The product was affinity purified using a Ni-IDA resin column. '
Biological activity of the product was determined by measuring the lysis zones on MBS R2"
heated plasma agar plate in comparison with commercial streptokinase. 10— " )
d
Fig. 7. The SDS-PAGE analysis of rSAK protein. (Panel a) lane M: protein marker (10-250 kDa), lane 1: KM-PIC-Empty as negative control,

from first wash; lane 5: flow-through from second wash; Lane 6, 7, and 8: purified protein elutes. (Panel b) Western blotting analysis of rSAK

Results lane 2: culture supernatant of KM-PIC-rSAK-4 on day 2, lane 3: culture supernatant of GS-PIC-rSAK-1 clone on day 2, lane 4: flow-through
. a expressed in P. pastoris. Lane M: protein marker (10-250 kDa), lane 1: negative control, lane 2: purified protein of KM-PIC-rSAK-4 clone, lane
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Fig. 8. Enzymatic activity (clear zone) of rSAK determined using well diffusion method. crude culture supernatant of rSAK was loaded in the
wells in triplicates (A1, A2, A3) along with the purified rfSAK (B1, B2, B3); S: streptokinase (10000 U) as the positive control; N: culture
supernatant of KM-PIC-Empty as the negative control.
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| ———— B S e e ey Fig. 9. Concentration dependency of rSAK activity. The areas of clear zones were plotted against the various rSAK protein concentrations (0.72,
""""""""""""""""""" A e 0.36, 0.18, 0.09 and 0.045 mg/mL). The data represented as Mean£=SD of three independent experiments.

Table 1: Purification parameters of rSAK obtained from the supernatant of KM-PIC-rSAK-4. The enzyme total activity (U) was determined
according to the well diffusion method.

Percentage of Codons

e : . . Purification ste Total activity Total protein Specific activity ™ Yield Purification factor
Fig. 2. The percentage distribution of the codons in the optimized rSAK (A) and native SAK (B) The codons are grouped based on F ' F d '
their frequency in P. pastoris. The value of 100 is set for the codon with the highest usage frequency for a given amino acid in the expression host _ _ .
of interest. The analysis was performed using “Rare Codon Analysis Tool” available at http://www.genscript.com/cgi-bin/tools/rare_codon_analysis. (L) (me] (Limg) (%)
Culture supernatant 135047 21 G2 100
- Ni-IDA resin column 106054 5.04 21042 36.1 2.4

Conclusions

It was concluded that P. pastoris 1s a proper host for expression of biologically active

and endotoxin-free rSAK, due to its high expression and low protein impurity in culture

Fig. 3. Dot blot analysis of the P. pastoris culture supernatant. Clones were cultivated for 9 consecutive days with methanol induction.

The fusion protein was probed using mouse anti-cMyc antibody and HRP-conjugated secondary anti-mouse IgG followed by visualization Supernatant, The puriﬁed enzyme had hi gh SpeCiﬁC aCtiVity and can be used for further

using enhanced chemiluminesence method. Each columns includes the supernatant collected from the culture of untransformed

P. pastoris, P. pastoris transformed with empty pPICZaA vector, KM-PIC-rSAK clones#1,2,3,4 and GS-PIC-rSAK clones#1,2,3,4 , respectively. thromb Ol}’tl C th erapy stu dl es b Oth iIl VitI'O an d iIl ViV o
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