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AKTA explorerl00  GE Healthcare LC-VP 1.3 MNNI! OCHI DNA
HPLC Shimadzu MALDI TOF/MS PCR
AUTOFLEX Bruker 1 MNNI OCHI DNA
1.1.3 DYPD Tryptone 20g DNA
Yeast extract 10g Glucose 20g 2 YNB PCR 6
Yeast nitrogen base 6.7g glucose 20g
2% WIV Pfu DNA Taq
1.2 PCR DNA 15s
5
1 OCH! MNNI
Table 1 Olligonucleotides of constructing the OCHI and MNNI deletion alleles
Primer No. Sequence 5'—>3' Size/bp
1 GTTTAAGAAAGTGTTACTGTGTATTAAATGTCGAAAGCTACATATAAGGAACGTGC 56
2 GTTAGAAAAAACACTGGTTAATGCATTTTAGTTTTGCTGGCCGCATCTTCTCAAATATG 59
3 CTTATCTTTAGACACGCTCTCGCAG 25
4 GCACGTTCCTTATATGTAGCTTTCGACATTTAATACACAGTAACACTTTCTTAAAC 56
5 CATATTTGAGAAGATGCGGCCAGCAAAACTAAAATGCATTAACCAGTGTTTTTTCTAAC 59
6 CCTATTATCACAGGTACTTAAG 22
7 AAAGAAAGCAAGTAAAAGAAAGAAGAGATCATGACAGAGCAGAAAGCCCTAGTAA 55
8 AGAGAGGGTATGATGAAAGGAGAGCCTCGCTACATAAGAACACCTTTGGTGGAGGG 56
9 GCGCCGCGTGGTGTTACGTACTGG 24
10 TTACTAGGGCTTTCTGCTCTGTCATGATCTCTTCTTTCTTTTACTTGCTTTCTTT 55
11 CCCTCCACCAAAGGTGTTCTTATGTACGAGGCTCTCCTTTCATCATACCCTCTCT 55
12 ATGTCTAGGAAGTTGTCCCACCTGATCG 28

The Ura3 was amplified with Primer 1 and 2 the fragment A was amplified Primer 3 and 4 the fragment B was amplified Primer 5 and 6 the fragment A
was amplified Primer 3 and 4 the HIS3 was amplified Primer 7 and 8 the fragment C was amplified Primer 9 and 10 the fragment D was amplified Primer 11

and 12. Olligonucleotides in italics represented the selectable marker sequences.

1.4 MNN! OCHI
DNA
Gene Pulser Xcell
MNNI Ura~ MNNI
OCHI Ura~  His~
PCR
1.5 mnnl ochl N-glycan
1.5.1 mnnl ochl
YNB 100mg/L adenine Leucine
Tryptophane 28°C
7 3
Tris-HCI pH 7.3
concanavalin A-
sepharose 4B 0.2mol/L a-methyl-
D-mannnoside
1.5.2 N-glycan N-glycan
PNGase F Verostek ~ *

2
N-
25% VIV N- 7
1.6 N- HPLC MALDI TOF/MS
1.6.1 2- 2-
aminopyridine Fan "
2- phenol pH 7.0 /chloroform 1:1
VIV chloroform 3 "
N-glycan Shim-pack cle-NH2 0.46x15cm
HPLC
1.6.2 MALDI TOF/MS
PA- 1L 1L
2 5-dihydroxybenzoic acid 10mg/mL 30%
acetonitrile 1L
2
2.1 DNA
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A B 0.3kb 0.5kb OCHI DNA mnnl His
CD 1.3kb 1.4kb URA3
HIS3 0.8kb 0.7kb URA3 A MNNI 94bp 181bp F 5'-
B HS3 CD PCR GGGATAGGTTGTTTTAGTTCTTTG-3" R 5'-CTGCTCA
1.6kb  3.3kb EF CCAGTTGTCTACGGAAGG-3’ PCR OCHI
1 His3 OCHI 950bp
(A 2 3 M bp bp w303-1A 1.7kb
o0 BORH
4000 i mnnl ochl 2-B
3000 M . "
3000 _ . '
- Tie 2000 —'! 2888
141030) 3000
08— 1000 2000
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{h3— 500
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500

1 DNA

PCR
Fig.1 The MNNI and OCHI genes was deleted by replacing with the
selectable marker. A The 5" homology region fragment A of mnnl lane

1 the URA3 selectable marker lane 2 and the 3’ region of ochl fragment
B lane 3 . The three products were used as templates to amplify the
mnnl  URA3 deletion allele lane4 . B The 5" homology region fragment
C of ochl lane 1 the HIS3 selectable marker lane 2 and the 3" region
of ochl fragment D lane 3 . The three products were used as templates to
amplify the ochl  HIS3 deletion allele lane 4 .

2.2 mnnl mnnl ochl
MNNI
URA3 DNA S. cerevisiae
w303-1A Ura
MNN1 319bp 187bp F
5'-CTTATCTTTAGACACGCTCTCGCAG-3’" R 5'-TTCT
TTTCTAGAGGTTTATGTGCAAAG-3’ PCR
2-A
w303-1A 2.8kb URA3
MNNI 1.3kb
mnnl
OCHI HIS3

5 ‘ 1.7kl

() 95kh

2
Fig.2 deletions of MNNI and OCHI was confirmed by PCR. A 1-6
M. DNA ladder.

B 1-6. positives of His-screening 7. control strain w303-la M.

DNA ladder.

positives of Ura-screening 7. control strain w303-1a

2.3 mnnl ochl

Man, ; GlcNAc,
200 Ochlp
Mang GleNAc, a-1
6
MNNI a-1 3
Mnnlp
a-1 3 Ochlp  Mnnlp Type [
OCHI  MNNI
mnnl
ochl N-
3
MALDI TOF/MS sodium

adducts M+ Na * 1818 potassium adducts M + K *
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Mang GlcNAc, -PA 4

Relative fluorescence intensity

a-1 3
Ochlp  N-
Mang GleNAc, a-1 6
o s 0 15 20 25 30 16
Elution time/min Mnnl p
3  mnnl ochl 2- N- 0- N-
glycan HPLC Mang GlcNAc,
Fig.3 HPLC profile of N-glycans released from mnnl ochl mutant S. Man_,, GleN Ac, Man, GleN Ac,
cerevisiae. Analytical conditions HPLC was applied onto a Shim-pack ER
cle-NH, column  Shimadzu and eluted for 50min with a linear gradient of
65% ~50% acetonitrile in 3% acetic acid/triethylamine pH 7.3 at a Man, GILNA(Q MNNI
flow rate of 0.6ml/min at room temperature. The chromatogram was OCHI N- a-1 3
recorded with a fluorescence monitor at an excitation wavelength of 320nm
and an emission wavelength of 390nm. ER N-
Reflectron mode mnnl ochl
%lnt. 112mV[sum=2458mV] Profiles 1-22 Smooth Av 5-Baseline 80
100 3
o0 ] 1797.5
80 1
mnnl ochl
701 17988
60 1
2z
507 mnnl ochl
v
£ 401
= 18183 mnnl ochl
301
201 14p34.5
101 M\ B
0 ! L
1000 1500 2000 2300 mnnl ochl
M ch:
ass charge mnnl ochl
4 PA-oligomannose = MALDI TOF/MS
Fig.4 MALDI TOF/MS of PA-oligomannose. Positive-ion MALDI TOF/
mass spectra of N-linked glycans released from mnnl ochl mannoprotein.
The pyridylaminated N-linked glycans were analyzed by MALDI TOF mass ssDNA
spectrometry appearing as the sodium and potassium adducts. 100ng DNA 6
mnnl 10°
3 MNNI OCHI

212~14 B B

mnnl ochl

15 mnnl ochl EPO
N-glycan mnnl ochl
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Construction of the Mang GlcNAc, glycosylation Saccharomyces cerevisiae
mutant strain

ZHOU Jun-gang ZHANG Hou-cheng WANG Peng” QI Qing-sheng”
State Key Laboratory of Microbial Technology Shandong University Jinan 250100 China

Abstract In Saccharomyces cerevisiae protein glycosylation passed two different N-linked modification pathways after the
export of predominantly Mang GleNAc, -containing glycoproteins from ER to the Golgi. The core oligosaccharide undergoes
maturation in the Golgi resulting in a Mang 3 GlcNAc, structure. Alternatively core structures may be hypermannosylated
with up to 200 mannose residues composing of a backbone of al 6-mannosyl residues with branched al 2- and al 3-
mannosyl side chains. Mnnlp and Ochlp play an important role in this process. The null disruption of MNNI OCHI
was replaced by the S. cerevisiae URA3 HIS3 respectively. To characterize the N-glycosylation in the mnnl ochl
mutant mannoproteins were obtained by hot citrate buffer extraction after the mnnl ochl cells were crumbled. The
extracted mannoprotein was precipitated by ethanol and further purified by concanavalin A-sepharose 4B. The N-
oligomannose saccharides were released from mannoprotein by PNGase F digestion and then peptides and detergents were
removed by passage through ion exchange columns. For desalting glycans were applied to porous graphitic-carbon
cartridge. 2-aminopyridine pyridylaminated sugars were profiled and purified by size fractionation HPLC with Shim-pack
cle-NH, column and result showed dominantly a single peak. MALDI TOF/MS analysis ofthis peak revealed that its
molecular weight was 1796.5Da which corresponds to the calculated mass of Mang GlcNAc,-PA. These results indicated
that disruptions of MNNI and OCHI eliminated the hypermannosylation of the N-linked glycans and glycoproteins were
glycosylated with a single core type glycan MangGlcNAc, in the mnnl ochl mutant.

Keywords Saccharomyces cerevisiae  Glycosylation Mannoprotein  Mannosyltransferase
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