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Abstract

In eukaryotes, protein N-glycosylation is one of the most important co-translational modifications for the structure

and function of many proteins. N-glycans used for protein N-glycosylation are derived from dolichol-linked

oligosaccharides (DLOs), which are assembled by several glycosyltransferases of the dolichol pathway localized on

the rough endoplasmic reticulum (rER) membrane. Of them, mannosyltransferase I involved in early assembly of

DLO has been demonstrated to be essential for multiple cellular functions. In this study, we constructed an expression

system in budding yeast, which exclusively expresses human mannosyltransferase I, by a genetic engineering

technique using the human HMT-1 gene. The system will be a useful tool for analyzing the function of this enzyme.
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Fig. 1 Schematic presentation of strategy for genomic
construction of the yeast expression system using
recombinant  plasmid ver.4 and homologous
recombination.

DARGERTR ALGI BIG f(alghNDNEL D E LB, BT

= RAFEENE GALIO 7' 2 T —F —(Pgp o)l FIZE D
NIZIE®FZRe b HMT-1 BT 0857 7 AL BT A
AEND D L MEE SN S (Fig ).

FITET, TOMBAT T AIR verd OEBET L
R ERI A TS B RV ) —RAEBEEE T O a—
FEE A E A2 AT % HMT-1 cDNA %2 7 u—=> 7 L=
iz 77 A3 K pESCH "&#M L LT AI-10FN 7 + U
— R 7T A4~—¢& AL-14RK VU RXR—2 7T 4 ~—% W
72 PCRICE Y 5 KON 3 RIGIZZ N Z AU REESRE Not 1 K
O Kpn TRBFRIAL 2 AN U 7258 2K HMT-1 #8151 % ¥ g
L7, Z O HMT-1 &fs+ D DNA % jifi## Tk L 7=,
MU MR CHL LTZBRRBEH T 72 Ry ¥ —
pESC-URA D= /NF o/ a—= 7L 112547 — =3
VROER 1T CHFE L, WiEEY RIGE OB ERR E or =
—mR AR e —= U TEEIC LY, YT X —D
T h—AFEME T v —F =8I Pouy PHE I
HMT-1 %7 a— At L7z 2 7 F A X K ver.l & Hif5
L 7= (Fig.2). %\ C, BRE YPH499 ¥k > 7/ 2 DNA %
ML LT ALGI-5FB 7+ U — R 7 5 A ~— & ALGL-4RS
UNR—=ZAF T A ~<—7%Mf iz PCR 2 X0 [l A A 5 %
ERELS KRR U, HIBREEFE Bam HI O Sal 1 587%E0AL
ML IEARER2E ALGI @i+ a2 #HiELZ. Z 0
ALGI #AZT-® DNA % W% Tk L7=t%, R L <
WECTHIL LM 2 7T A F ver.l O~ /LVF 7 o—
=V TEAL 2IMCS2)IZ T A 7 — 3 RO 2 TS L,
WERY RBE OB EIRfR E oo = —RIRERZ 7 n—
SV TEBEICLY, YR FE—DH Ty b—AFENES
0 E—Z —BlF Py DE TFICH R ALGT EisT-BL
SlaHT 5B x2 77 AR ver2 % Hifs L 7= (Fig.2).
Table 1 121%, 584K HMT-1 cDNA K O R5e 2R ALGI %
T B2 PCR ICHEH LAY I X7 LAF KT
T A ~— ORI 2 TR T.

OBz 7T A K ver.2 ZiIIREEE Pvu 1T THERAY
SRR L, MERE A E TR 3.5kb BT KA AT
%5 DNA WrJr 27 e — A7 )VEKIKEIC K0 58k - 5
L 7=(Fig.3 O L —122). 2O Pvull #5141 DNA B

BamHI

sar1 Prall

=2

P
piot | e

Hot |

keml

m;h
Ver.1 H

N

Prall

Hired 111

BamHI Safl - puuil

+

ez

Bambi Hed il

BIHRALGT

il e e
Varl

aaaaa

sail

BamHl  Hiod Il
. satl

T Pvulli Sma |
FELBUMT-T

p
Py
Hor |
Hgr 7522 ¢
Vers Poull

8 / " yhat FE2RHMT-

BamHl Hind

Salli Khol

waBaALGY

i
Ver.4

Kpnl
Prulli Smal

P

Peulll Smal

Fig. 2 Schematic presentation of construction of the recombinant

plasmid ver.4.

Fig. 3 Separation of 3.5 kb DNA fragment of recombinant
plasmid ver.2 by 1.0 % agarose gel electrophoresis. Lanel,
AHind III DNA size marker; lane2, products of recombinant
plasmid ver.2 partially digested with Pvu II.
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Table 1 PCR primers used in this study.

Primer name Nucleotide sequence Purpose
A1-10FN 5-gggcggccgcaaaaATGGCGGCCTCATGCTTGG-3 Cloning of full-length HMT-1
Al-14RK 5’-aaggtaccGTTTTAGCCTCTGGCCCAGGAG-3’ Cloning of full-length HMT-1
ALG1-5FB 5’-aaggatcc ACTTGAAAAGAAAGGGAGGCGG-3’ Cloning of partial ALG
ALG1-4RS 5’-ctagtcgacGAAGTATGCAGGGAAACTCCG-3’ Cloning of partial ALG
Al1-3F 5’-ATAACAGGCAAAGGGCCTCTGAGGG-3’ Genotyping of KOBI12 strain
Al-13R 5’-ATACGGGGGCTGCGGCCCACGTCGCCCAGC-3 Genotyping of KOB12 strain
ALGI-1F 5-AGAGGGTAATTGTAACGGCATTTTAGGGGC-3’ Genotyping of KOBI12 strain
ALGI1-2R 5-ACGTCACCACTTCAAAAGGTCGTTATCGGG-3’ Genotyping of KOBI12 strain
ALG1-4R 5"-CCTGAACTTGAAGTATGCAGGGAAACTCCG-3’ Genotyping of KOBI12 strain
ALGI1-7R 5~ AAAGGCTTTGGTAGTTAGGGCTTTTTGACG-3’ Genotyping of KOBI12 strain
UR-1F 5’-ggagaTCTTAACCCAACTGCACAGAACAAA-3 Genotyping of KOB12 strain
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Fig. 4 Growth examination of transformants with
recombinant plasmid ver.4. Panel A, spotting test of five
transformants (KOB 9-13 strains); panel B, reconfirmation
on growth of KOB12 strain.
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Fig. 5 Genotyping of KOB12 strain by PCR. Panel A
represents annealing positions of PCR primers used.
Panel B shows fragments derived from genome of KOB
strain or parental YPH499 strain, amplified by PCRs.
Combinations of primers used in each PCR are indicated
above photographs.
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