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Expression of A Human Mitochondrial N-acetylglucosamine
Transferase in Saccharomyces cerevisiae

HAN Baoxian, GAO Xiaodong", NAKANISHI Hideki
(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: N-acetylglucosamine (O-GIcNAc) modification on protein serines/threonines is a
dynamic,inducible and abundant post-translational modification,which is found on numerous
cytoplasm and nucleus proteins,regulating many cellular process. It has demonstrated that
O-GIcNAc plays important roles in some human diseases,such as diabetes and neurodegenerative.
O-GlcNAcylation cycle is regulated by O-GlcNAc transferase (OGT) and O-GlcNAcase (OGA) in
vivo. There are three isoforms of OGT have been found in mammalian cell. They are nucleoplasmic
OGT (ncOGT) ,mitochondrial OGT (mOGT) and shorter OGT (sOGT). We have expressed mOGT
in yeast cells with a final goal to study its biological function. A certain number of yeast proteins
were clearly revealed in mOGT overexpressed cells,demonstrating the activity of mOGT in yeast
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cells. Furthermore, it was found that human mOGT protein inhibited the cell growth of yeast. This

humanized yeast strain can be used for studying the biological function and the regulation mechanism

of human mOGT.
Keywords: O-GlcNAc
O-GlcNAc transferase (mOGT )
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Fig. 1 Modification mode of O-GlcNAcylation™”
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Table 1 Lists of strains, plasmids and primers used in this study

5L 77 91 (51-31) S
YPH499 MATa, ade2-101, his3—A200, leu2—=A1 , trpI-A63, ura3 A52 fggﬁa

J kL

pRS424-GA Lpr TRPI bid 2401 %A GALL figh+ A5
pRS424-GA Lpr-mOGT TRPI #5it 2801 &4 GALL B3+ &4 mOGT 3 AT
pRS424-GA Lpr-H382A-mOGT TRPI #rit 245 01 &4 GALL Ji3h 7 &4 H382A-mOGT 3[4 A5
pRS424—-GA Lpr-mOGT-3HA TRPI #5ic 2% 00 &4 GALL i3l 7 &H mOGT-3HA JE[H LN
pRS424-GA Lpr-H382A-mOGT-3HA  TRPI #ic £ 0 &4 GALL Ji3h T &A H382A-mOGT -3HA [ A5

519

HX0324 GGAAACTAGTATGCTGCAGGGTCACTTTTG EN R
HX0325 GAGGGTCGACTTATGCTGACTCAGTGACTT A 5T
HXO 419 AGAATAGGTTGCCTTCTGTGGCTGGTTACCCATACGATGT A5
HXO0 420 CCTTCTGTGCATCCTGCTCATAGTATGCTATA A5
HXO 421 TATAGCATACTATGAGCAGGATGCACAGAAGG A5

1.2 iKH 142 YPAD ¥4 EERHRIEY 20 o/L, EAMK

BR 1 4 DI DNA T4 3% 3% /i S KOD DNA
R G M :TaKaRa 22 F (K% ) ;PCR 7 ) 2l A6 155
& BURL/N AR R & BONS A B R R
M I§ W5 ¥y . b ¥ AR T ;ClarityTM Western ECL
Substrate & %5 \SDS-PAGE ¥ Ji¢ i il i 77 & . 24
= KW R FE A ; Mouse anti—-HA — #i ,Goat
anti-mouse IGg—HRP 4 . b i &N AV AH
FR 2 ] ;0 —Linked N —Acetylglucosamine Antibody
(RL2) fiff: FEBCHRBHE (b)) ARAH;
PVDF R 3¢ [ {7 Ak 2 ] 5 JOOK B 0k & B
b AT < B 11 52 7 o A 4
1.3 EEU&H

B KF pH I MR- 2 A8 A R ( Lk
3 E I IR A O BRAE & B = R B AU
A ] KA AL BOR —AUAR T R ) ZEIROKTE AR
(53 BV HI AR A IR R . R 5k AR B
%7 PCR X B WM : Eppendorf 23 & ; % I8 L% &
4t : % 1 Bio-Rad /A Fl ;SDS-PAGE #E K¢ AL VKA : 56
B R 2\ 52 T A SE A AR A Al 5 5246 oo
FeEETT  ImageQuantTMLAS 400 mini: £ GE; %)t
{88 0 U . HARJE A W)
14 HEFERHMB GRS
141 LB 244 BREANK 10 g/L, BEEHEEY) 5
/L, HALEH 10 o/ L, BREHS 20 o/L(E A IREL)

10 ¢/L, BRI WS 30 me/L, BEHE #r 20 gf/L (& & 55 77
5L, % 20 /L.

143 SD 374 YNB 6.7 oL, BREERIK K 2 o/L,
HAEBE 20 /L, BIRHY 20 o/L(FEMARRE 73, SC H5
I 2 IR FUBE AR A A0

144 8 mol/L /% 480.48 g IR % ,8.766 g NaCl,
25 mmol/L(pH 8.0) , M EHE F/KERRE 1 L,

1.45 TBST %% 5 mol/L NaCl 30 mL,1 mol/L
Tris - HCl (pH 8.0) 10 mL, Tween20 500 ul., il 25 &
TKERRE 1L,
1.4.6 5%t g 2 5
EAZE 100 mL,
147 #pisob sk FRICHZRR 14.4 g, Tris-HCL
3.03, B UC/K FEE 200 mL, N EBE FRERZE 1 L,
1.5 EWHE

151 wmhet Ko Bk pRS424-GALpr,
pRS424-GA Lpr-mOGT 4k 2 YPH499 #i i i, 7E
SD {0 R il B ~F- Al b i 108 BH P we . ORE BH 1 5% Ak
5 TE LA 4GB S B R 14 £ S IR Bk B G R R R
B, & ODgy N 1.0, AN [ 1Y 5% Ak 5 JURH [W] %5 19 20
JEL, 53 L 10 A5 A 2 R 4 B, 7 LA 5 25 0 0~ 2L
W Ay T L ) 0 B R e B P i b A, 43R 30 °C
37 °C Br = 4L, 005 40 i ) A= A L

152 FamER A E A MAEFTE SmL LA

FRHEL 5¢ Wi JIE W%y, H TBST

LHStHRASIL 2016 FE 3B EE W




RESEARCH ARTICLE

HAN Baoxian,et al: Expression of A Human Mitochondrial
N —acetylglucosamine Transferase in
Saccharomyces cerevisiae

EBE BRI SD LE R IR I E T 37 C B
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R B IR TR

153 &G MempE Hmk. B 100 ug & AR
B R UK WS I L R 80 V,40 min, 43 B iR
HLE 100 V,90 min; #% 85 . R FH 2 X7 =0, i
JE 25 VL 1.0 A BFHE] 30 min; 34 .5 g/dL (45
RE WK B 3 b A Bk . —dt 1:3 000,4 Cib 7% ;
“PH 1:5000 EiE 1 h; BAACECL B A B
B2, T L ImageQuant LAS4000mini &% {5,
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T A 30 Cif & 37 CF ,mOGT K F LA 21
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Fig. 3 mOGT shows the O -GlcNAcylation activity in
yeast cell and inhibits the growth of yeast

2.2 H382A-mOGT REFHE RIERFEEDH
Michael U288 58 % B, His498 4 OGT i fk
TR, Y His498 f R8N Ala J5 ,0GT i1
FEARZ D 95% %A i3 T mOGT 1) His 382 fif
H R IE B AR IR AN M P 2 mOGT AY 1% P
A His 382 R7E 0 Ala J5 , 2272 1 mOGT J& % HA
TP, I AES PCR A K mOGT 19 1144(C),
1145 (A),1146 (T) iR BkIL%E 4K GCT, BRI
mOGT 382 13 1) 21 & & (His ) 2 78 N & 1R (Ala) ,
H 25 JFRL pRS424—GA Lpr ,pRS424—GA Lpr-mOGT-
3HA ,pRS424 -GA Lpr—H382A —-mOGT -3HA 43 5| ¥
b BRI ERE YPHA99 40 P, 75 B 551k 72221 3
WA S EESE 24 h )5, A anti-HA HUAKIImOGT & %
R TEDL, ] O-Linked N-Acetylglucosamine
Antibody (RL2) 610U 241 Jfd P 1) 2 10 0w BEARAR O
Actin YE A NS HE AT, 0 4(a) iR, 24 mOGT Y
His 382 ¥ 5287280 Ala J& , % F mOGT #y 3k K
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H382A- mOGT {H AP AT mOGT 114 B B FEAIR
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FEAE NN ML A mOGT BEREAL 1 2 1 57, DY ]
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