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Two-dimensional Electrophoretic Analysis of
Nucleotide Phosphate Kinase Mediated Hydrogen Peroxide
Cross-linking in Saccharamyces cerevisiae

Haejeong Moon, Dae-Jin Yun', and Chang-Ho Park®t
industrial Liaison Research Institute,
'Department of Chemical Engineering, Kyung Hee University, Yongin 449-701, Korea
2plant Molecular Biology and Biotechnology Research Center, Gyeongsang National university, Jinju 660-701, Korea

(Received : 2004. 12. 8.,

Accepted : 2005. 9. 29.)

Oxidative modification of nucleoside diphosphate kinase (NDPK) is identified by matrix-assisted laser desorptionfionization
time-of-flight mass spectrometer. The quaternary structure of NDPK appears to be regulated by cross-linking with an oxidant,
H:O0.. We compared roles of NDPK in each of wild type and ynk mutant against oxidative stress. Six specific proteins
changed by H:0, were identified using two-dimensional electrophoretic analysis. YNK' regulated several proteins, related to
H.O, signaling functions. These results suggest that one of the important functions of NDPK is the regulation of cellular

redox state.
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Saccharomyces cerevisiae, W303-1a5 A}-£-3}™ (MATa ura3-1
leu2-3,112 his3-11, 15 ade2-1 trpi-1 canl100) (15), v} <k wj) =] <}
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arm)-cgtctgtcacggeagtg-3"9} reverse primer 5’-geacgtcgeatceccgg-
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MALDI-TOF Mass Spectrometry
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Figure 1. The strategy for construction of YNK gene disrupted by an
URA3 gene.
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Figure 2. Protein pattern by two-dimensional electrophoretic analysis (A:
Wild-type (W303a) was cultured for 24 hr at 30°C (up to OD; 0.4-0.6 at 600
nm), B: After cultured, W303a was treated with 5 mM H;0, C: Aynk was
cultured at the same condition with A, D: Aynk was treated with 5 mM Hz0»,
1; Gukl, 2:unknown, 3;Cprlp, 4;Hsp, 5;FKBP 6;Tdh).
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Table 1. A list of oxidation related proteins in wild-type and Aynk

No  Gene name W303(-) WO03(+) Aynk(-) Aynk(+)
1 'Guk 1.41 1.64 1.19 1
2 unknown 2.6 1.7 1 L3
3 “Cprlp 1 33 15 14
4 *Hsp 1 1.96 112 1
5 ‘FKBP 1.92 1.66 1.34 1
6 Tdh 19 14 1.09 1

(-); no treatment, and (+); treatment with 5 mM H;0, (lGukl Guanylate
kinase, Cprlp, Pro-isomerase (Cyclophllm type peptidyl-prolyl cis-trans
isomerase), Hsp, Heat shock protein, ‘FKBP; FK506-binding protein, *Tdh,
glyceraldehyde-3-phosphate dehydrogenase).
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Figure 3. Analysis of MALDI-TOF MS (Cprlp).
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