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Construction and High Expression of Pichia pastoris Transformants Carrying Human Cu/Zn
Superoxide Dismutase Gene
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Abstract : Artificial rhCu,Zn-SOD gene was synthesized according to the amino acid sequence of human SOD with yeast
preferential codons, then cloned into the eukaryotic expression vector pPIC9K, named pPICIK/Cu,Zn-SOD. The plasmid was
transformed into Pichia pastoris GS115 by electroporation and screened for high-copy transformants under the selective pressure.
Three recombinant yeast strains were obtained with high expression. Gene copy number increased 2—8 folds by Southern blot
identification. The expression activity increased 2—4 fold. The recombinant gene copy number was positively correlated with
the SOD protein yield. The Expressed protein was secreted to the supernatant as dimmer with low degree of glycosylation. The
molecular weight was about 40 kD. The product can specificity bind to the antibody of Cu,Zn-SOD. Transformants entered the
logarithmic growth phase after 16 h and the stable growth phase after 24 h in culture. After 50 passages, 3 recombinant strains
remained stable, indicating it could be used for industrialization production of Cu,Zn-SOD. Cu,Zn-SOD activity was determined
as 600U/mL in supernatant. The high expression strain was build after the optimal shake flask culture conditions of pH 6.0,
temperature 30 C, 1.5%(V/V) ethanol, and 72h induced.
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Fig.1 Construction of pPIC9K/Cu,Zn-SOD vector
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Fig.2 Identification of pPIC9K/SOD by restriction enzyme
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Fig.3 Pichia pastoris transformation efficiency of under three different
electrical voltages
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Fig.4 Identification of rhCu,Zn-SOD gene in genomic DNA of
recombinant yeast by PCR
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Fig.5 Determination of rhCu,Zn-SOD gene copy number in recombi-
nant yeast by Southern blot
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Fig.6 ldentification of rhCu,Zn-SOD gene in genomic DNA of
recombinant yeast after passages

¥ 1%, 2%, 3* BHMEFAL I 41 DNA, JH#
ZE R pPICOK VE R W . 45 R 6 fros, 3 BRELfL
T VR PR IR 3 DR AL A AR AR AT A AR AR S S REYT HE H KN b
957bp B, 5 YL i) 23 JHORE pPICOK 47314 Hi K /N Ay 492bp
HIEER Y B . 0B pPICOK-SOD L& Fa i 14 3| i RE AL
A iz 3 MRERR(17. 2%, 3R TAE, @i
NI S i A
2.6 EZHERE R AR AR K i e

ODGUON“

10 15 20 25 30 35 40 45 50
IR 1] /h

B 7 GS115/pPICIK-SOD A= i1k
Fig.7 The growth curve of recombinant yeast
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Fig.8 SDS-PAGE analysis of recombinant rhCu,Zn-SOD protein
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Table 2 Results of orthogonal test
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Wiy A B C D gmy) (ugiml)

1 1 1 1 1 309 + 24 53+7

2 1 2 2 2 396 + 12 65+ 6

3 1 3 3 3 398 + 14 66 = 6

4 2 1 2 3 405 + 14 67 +7

5 2 2 3 1 625 + 18 108 + 3

6 2 3 1 2 552 + 19 95 + 3

7 3 1 3 2 429 + 17 73+ 4

8 3 2 1 3 369 + 15 64+ 7

9 3 3 2 1 461 + 23 81+6
.k 368 381 410 311
sz ka 527 463 421 459
Y ka 420 470 484 390
R 160 89 74 147
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Table 3 Determination of supernatant SOD activity and protein yield
of 4 recombinant yeast strains

GS115/pPICIK-Cu,Zn-SOD 0* 1# 2t 3
kI I(UImL) 138 359 611 501
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Fig.9 SDS-PAGE analysis of rhCu,Zn-SOD protein from 4 recombi-
nant yeast strains
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