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1.1.3 :DYPAD
Tryptone 20 g Yeast extract 10 g Glucose 20 ¢
Adenine 30 mg; 2 YPASuc : Tryptone
20 g Yeast extract 10 g Sucrose 20 g Adenine 30 mg;
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Table 1  Primers
primer  purpose sequence( 5°—37)
F1 To delete ALG3 CAGTATCATAGAGTGTGTATGGGAGAGAGAAAGAGTTAGATACTAGTAGTCGGATCCCCGGGTTAATTAA
R1 To delete ALG3 GTATAAAGAAATGATTTAAAACAATACGATTATATGATATTTATACATCTGAATTCGAGCTCGTTTAAAC
F2 To delete OCH1 GCAATAATAGCAATTTGGAAAAAGAAAGCAAGTAAAAGAAAGAAGAGATCCGGATCCCCGGGTTAATTAA
R2 To delete OCH1 TAGGAATAAATTTTATTTAGAGAGGGTATGATGAAAGGAGAGCCTCGTTAGAATTCGAGCTCGTTTAAAC
F3 To delete MNN1 TAATCTTGCGGTATTTAACGCTAGTTTAAGAAAGTGTTACTGTGTATTAAAGCAGATTGTACTGAGAGTG
R3 To delete MNN1 CACAAAGGCTAGTACCATAAACAGTTAGAAAAAACACTGGTTAATGCATTACTTGATTAGGGTGATGGTTC
F4 To check deletion of OCH1 CACCAGAGATTGGCACCCTT
F5 To check deletion of ALG3 TGTTAATGGATTGTAGACCA
R4 To check deletion of ALG3 and OCH1 GCGGCCATCA AAATGT ATGGAT
F6 To check deletion of MNN1 GCTACTGACATTTTGAGTTG
R6 To check deletion of MNN1 TCTGCTATTCTGTATACACC

Homologous arm sequences required for the deletion of gene were underlined.

1.3
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ORF 50 bp
1,
R1 F1 pFA6a-his3MX6 PCR
his3 W303a
Aalg3 ( SHY101) .
OCHI Aochl
( SHY001) Aalg3Aochl
SHY201. SHY201
MNN1 Aalg3Aochl Amnnl
(SHY301) . PCR
2,
2.
Table 2. Strains 1.
strains genotype
W303a MATa ade2 =1 wra3 =1 his3 =11 wpl =1 leu2 =3 112 Figure 1. Comparison of electrophoretic mobility of invertase derived
cant =100 from different stains on SDS-PAGE. Lane 1: invertase expressed by
SHY001  as in W303a and Aochl
. W303a; Lane 2: invertase expressed by SHY001; lane 3: invertase
SHY101  as in W303a and Aalg3
SHY201  as in W303a and Aalg3Aoch] expressed by SHY101; lane 4: invertase expressed by SHY201; lane
SHY301  as in W303a and AalgAochl Amnnl 5: invertase expressed by SHY301.
SHY302  growth adaptive evolution in SHY301
SHY308  continuous subculture of SHY302
14 § SHY302,
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Figture 2. Growth curve.
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SHY302 . OCHIALG3 \MNNI
25 h
W303a.
“ ., SHY301 2 pg/mL B
( 3). 30T SHY301 SHY302
; 25°C SHY301 ( 4.
SHY302 SHY301
SHY302  25°C 30%C \

; 35°C SHY301

SHY302 . .

3. “SHY301 SHY302
Figure 3. Growth comparison of W303a SHY301 and SHY302 under different temperature.

0 pg/mL hygromycin 2 pug/mL hygromycin
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SHY302

4. \SHY301 SHY302 B
Figure 4. The resistance of W303a SHY30land SHY302 to hygromycin B.
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Figture 6. Analyzed the N-inked oligosaccharide in the cell wall
mannoprotein by HPLC.

Man,GlcNAc, » SHY302
a-d 2-
7 ad 2-
Man, GlcNAc, Man GlcNAc,
Man, GlcNAc, Man,GlcNAc,  Man GlcNAc,
Man, GlcNAc, a-
1 2- o
a-d 2-
SHY302 Man,GlcNAc,  Man GlcNAc,
Man, GlcNAc, .
3
2011 ( Pichia

250 M3
200
150
100

fluoreascence intensit

#/min

7. N-
Figure 7. Identification of the N-inked oligosaccharide

structure by a- 2-mannosidase treatment.
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Reconstruction of N-glycosylation pathway for producing
human glycoproteins in Saccharomyces cerevisiae

Tiefan He' > Sha Xu'® Geyuan Zhang' Hideki Nakanishi' > Xiaodong Gao' >

'School of Biotechnology Key Laboratory of Glycobiology and Biotechnology Ministry of Education; *State Key Laboratory
of Food Science & Technology and Technology Jiangnan University Wuxi 214122 Jiangsu Province China

Abstract. Objective To produce human glycoproteins in Saccharomyces cerevisiae human N—glycosylation pathway must
be genetically engineered into the yeast cell. We tried to construct a strain  which can be used to introduce human N-
glycosylation reactions by disrupting several special glycosyltransferases in yeast N—glycosylation pathway. Furthermore
this mutant cell was applied for adaptive evolution to overcome its growth-defect phenotype. Methods Three yeast genes
ALG3 OCH1 and MNN1 were disrupted. The N-inked oligosaccharides from the mutant cells were analyzed by the activity
staining of invertase and their structure was further confirmed by high-performance liquid chromatography ( HPLC) and
the treatment with glycosidase. Mutant cells were cultured under a high temperature for their adaptive evolution of growth.

Results & Conclusion We obtained a AochlAalg3Amnnl strain that produces Man,GlcNAc, intermediate of human N-
glycosylation. Our approach for adaptive evolution resulted a remarkable improvement on the growth phenotype of
AochlAalg3Amnnl strain. In addition we also confirmed a small amount of unexpected Man,GlcNAc, intermediate from
AochlAalg3Amnnl strain. Treatment with a- 2-mannosidase converted both Man;GleNAc, and Man,GlcNAc, products to
a single Man,GlcNAc, form indicating that the additional mannose on Man,GlcNAc, product comes from an a- 2
modification. Our results demonstrate that Aochl Aalg3Amnnl triple mutant can be used as an initial strain to construct an
yeast therapeutic glycoprotein-expression system by introducing various enzymes that are involved in human N-glycosylation
pathway.

Keywords: humanization N-glycosylation adaptive evolution Saccharomyces cerevisiae
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