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Expression of recombinant reteplase in Pichia pastoris
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Abstract: [Objective] Reteplase (rtPA, recombinant tissue plasminogen activator) is considered as
the third generation of safe and effective thrombolytic agent. In order to explore the suitable system
for secretory expression of rtPA, the P4 gene was expressed in three different phenotypes of Pichia
pastoris with pPIC9K as the vector. [Methods] The rtP4 gene was obtained from plasmid
pET28a-rtPA and inserted into the secretory expression vector pPIC9K. The recombinant plasmid
pPICI9K-rtPA was digested with restriction endonuclease Sa/ I and then transformed into P. pastoris
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GS115, SMD1168 and KM71, respectively. The positive clones were screened on MD-G418 plates
and verified by PCR. The expression of rtPA in the recombinant strains were induced with methanol,
and analyzed by Western blot and fibrin agarose plate. [Results] The molecular weight of
recombinant proteins was about 43 kD; both rtPA-GS115 and rtPA-KM71 had a specific band at
39 kD, and the former had a slight degradation band at 32 kD, while the latter did not;
rtPA-SMD1168 showed no degradation. The specific fibrinolytic activity of rtPA-SMD1168 was 27%
higher than that of rtPA-GS115, while the expression and activity of rtPA-KM?71 displayed the lowest
level among tested samples. [Conclusion] According to the expression of fibrinolytic activity, P.
pastoris SMD1168 was proven to be the best expression system. On the premise of controlling the
activity of protease and reducing the degradation of products, P. pastoris GS115 was selected as the
preferred system for rtPA expression.

Keywords: Reteplase, Tissue plasminogen activator, Pichia pastoris, Fibrinolytic activity
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Table 1 The strains and plasmids used in this work

Strains or plasmids Characteristics Source

E. coli IM109 Stored in this lab
E. coli BL21(DE3) pET28a-rtPA Kan®, lac, rtPA-expression Stored in this lab
P. pastoris GS115 His~, Mut" Stored in this lab
P. pastoris KM71 His~, Mut® Stored in this lab
P. pastoris SMD1168 His~, Mut’, protease-deficient Stored in this lab
P. pastoris GS115/pPIC9K-rtPA His", Mut", rtPA-expression This study

P. pastoris KM71/pPICOK-1tPA His", Mut®, rtPA-expression This study

P. pastoris SMD1168/pPICIK-rtPA His", Mut", protease-deficient, rtPA-expression This study
pMDI19-T vector T-vector, AmpR, lacZ, 2.7 kb TaKaRa
pPICOK Amp®, Km®, Mobilizable E. coli vector, 9.3 kb Stored in this lab
pPICOK-rtPA pPICIK with rtPA fragment, 10.4 kb This study
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Figure 1 Construction and verification of recombinant plasmid pMD19-T-rtPA and pPICIK-rtPA
Note: M1: DL5000 marker; M2: A-Hind III marker, M3: DL2000 marker; 1: ¢PA; 2: Digestion bands of pMD19-T-rtPA; 3—5: Digestion
bands of pPICIK-rtPA.

P. pastoris GS115 SMDI1168 KM71 MD-G418
pPIC9K 30 °C 48-72 h
3 P1 P2 PCR ( 2
Sal 1 pPIC9K-rtPA (
10.3 kb) 3 MD-G418 3

bp M1 2 3 456 7 89 101112 13 1415 16 17

B2 FHEMEE PCREIE
Figure 2 PCR verification of recombinant strains
Note: M: DL5000 DNA marker; 1: P. pastoris GS115; 2—6: Transformant of P. pastoris GS115; 7: P. pastoris SMDI1168; 8—12:
Transformant of P. pastoris SMD1168; 13: P. pastoris KM71; 14—17: Transformant of P. pastoris KM71.
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2.3 EHEFAREFRSH

3 1.6
Western blot (
3) 43 kD
(39 kD)
P. pastoris GS115/pPICOK-rtPA  KM71/pPIC9K-
rtPA 39kD
32kD
P. pastoris

SMD1168/pPIC9K-rtPA

2.4 EHEEEREEEN
P. pastoris GS115/pPICIK-rtPA

SD1168/pPICOK-rtPA  KM71/pPIC9K-rtPA
rtPA-GS115 rtPA-SD1168
rtPA-KM71 256 174 105 mg/L

B3 ELHE AR Western blot £ 7E
Figure 3 Western blot of recombinant strains fermentation

supernatant
Note: M: Marker; 1: stPA (39 kD); 2: Fermentation supernatant of

P. pastoris KM71/pPIC9K-rtPA; 3: Fermentation supernatant of P.

pastoris SMD1168/pPICIK-1tPA; 4: Fermentation supernatant of
P. pastoris GS115/pPIC9K-rtPA.

R2 RELERE

« 2

rtPA-SD1168
2.99x10* U/L
27%(  2)
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[13-14]
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Figure 4 Fibrin agarose plate assay of rtPA

Note: A1-AS: stPA (0.5, 0.25, 0.125, 0.062 5, 0.031 25 U); Bl:
Fermentation supernatant of P. pastoris GS115; B2-B3:
Fermentation supernatant of P. pastoris GS115/pPICIK-rtPA;
B4-B5:  Fermentation  supernatant of P.  pastoris
SMD1168/pPICIK-rtPA; B6—B7: Fermentation supernatant of P.
pastoris KM71/pPICIK-rtPA.

B2 rtPA JEM

Table 2 Total protein and rtPA activity of fermentation supernatant
Total protein (mg/L) rtPA activity (x10* U/L fermentation supernatant)  rtPA activity (U/mg protein)

Strains
P. pastoris GS115/pPICIK-rtPA 256+16 2.99+0.21 117+0.7
P. pastoris SMD1168/pPICOK-rtPA 174423 2.60+0.18 149+9.3
105+12 1.12+0.19 90+5.4

P. pastoris KM71/pPIC9K-rtPA
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