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Dityrosine Layer Endows Spores with Resistance to Oxidative Stresses

MUKAMA Omar, LEO Bemena, WANG Xiaowen, GAO Xiaodong, NAKANISHI Hideki"
(School of Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract: The spore wall of the budding yeast Saccharomyces cerevisiae has a multilaminar
structure and its outermost layer,termed the dityrosine layer,is mainly composed of a phenolic
compound, N, N’ -bisformyl dityrosine. Since many cellular phenolic compounds are capable of
scavenging free radicals,we hypothesized that N,N' -bisformyl dityrosine could work as an
antioxidant. Thus,we investigated whether the dityrosine layer could protect cells from oxidative
stresses and NV, N’ -bisformyl dityrosine have antioxidant activity. Yeast spores with or without the
dityrosine layer were treated with reactive oxygen species and their sensitivities to the stresses were
assessed. Additionally,V,N’ -bisformyl dityrosine was produced by using vegetative cells and its
antioxidant activity was measured. Compared to wild-type spores,dit/A spores,which lack the
dityrosine layer,were sensitive to free radicals. Thus,the dityrosine layer can protect spores from
oxidative stresses. Furthermore, we found that V, N’ -bisformyl dityrosine can scavenge free radicals.
The results suggest that N, N'-bisformyl dityrosine is an intriguing material as an antioxidant.
Keywords: Saccharomyces cerevisiae spores,dityrosine layer,N,N'-bisformyl dityrosine,antioxidant
activity

Wi EE: 2017-03-13
HEEWAB: EA 1113077 g H (111-2-06) ; 7L K¢ A EFRFH (JUSRP311A02) 5,
FBAEEE: PVEN (1973—), 5 Wit B2, FE NG FLE Y BERE L A AN A A RORE A O T O
E-mail : hidekinakanishi@hotmail.com
5| A7 3 : Mukama Omar, Leo Bemena, £ % 3¢, 5. [ 24 R J2 W T % B A 7Bt S AL WG PE[]. 20 5 2B R 24412, 2019,38(10) : 119-125.

A& 5 4otk £ 240 2019 £ 38 5 10 19 [EER



RESEARCH ARTICLE

MUKAMA Omar,et al: Dityrosine Layer Endows Spores with
Resistance to Oxidative Stresses

PR TS T 1) 7 At o e R A B U DL R SRR B =
FYVRAM T RN — &SN, 7R
Hh TR TR R R A I ) 0 A A O ot Y, B
AL AR M R A PR AR T T o ST RE
VU JZ= S5 R 4R, N B AMEK U - H Bt = i RO
JZ GERBEM AR T ESRAM, T
LA BURPUANR G R iR R R T
FCRAEZ R I A RRZ BRI o T RELE AR
H1 B SMEKIR G I, 252 BRI U5, — W= R
JZA TR A P TR JZ 32 B h B B 20 5
H A LM R MR S HRTE J) —IK (LL- g 2~
NN - B IR ) o EA S5 1% nad 72 23
A LT 2 R Y N—FV AL L K L~ P s 20 PR Y —
AP P BR ] Dicl A Di2 4 3 H E
PESE M B, LL- BRI -N N7 - S iR 7y 1
WG Dl FEN I Z Az AP T iz ik 3
TE L i b A L BE B, H R R 2 1 4 AL
il H I AN R

AR R LGl I A R A SR A O, H
EALE 2 X ARGy T (R, & A B, B 28 Al
F) i R, AR R YR A AR fE
F o 00 A S AL, BEA 2 IS, 32 2 5 A 0 il
ATP 19 45 B (GAPDH 2k 1 ) 82 Wi Wl 1% it & 4%, JF H.
i 51 AR A R IR W 2O TR 1 4R AL B IR AL i
71 A I W 4 TR AFAE I, RV A B2 Y HL0,(20~
80 pumol/L) i AT LA Wi 18 15 iz Ji B v — A% 1 IR
(NAD") )i 1 ,NAD* X} = DNA & & i} (£ -ADP %
PR G ) R IE PR 0 A B R
JEAN AT f) DNA BRI 7, LK B8R )2 54K
1, AT e 2 2o A R I B 1 e AE T W2

& Yyl LI i 3 ) 5 2 (A H0,) 5 4608 31
(e ) B2 B DT 00 i S A 1 o AR ML, A il
FEAF W R — A EUR T, T R T UM BT AR
ARG EIE N R SRR e R b U
(1 % R — M I 2R AL B WL K BT S, A
BT EFRAMN, WEEE 5 X H AL . £ AL 31 84y
A BT R B e il S R IR 2R A R R RE . A B
F¢ H ISR ST 1 SN PR SR B ARBTRE T L DL
A I PR TP T 5 R A S A VN = NIV T g —
i S R T 98— — P I ke — i R 1 e S A R o

1 sl

1.1 EHEEKREHS

BT o5 AR I 42 AR A1, A% ST 41 31 1) S IR 45
YES: 2% SCHR[10], Fr B B R bR L2 1, 51907
2,

FEvEREN AT, KB REEMAZ T HEHE R
(100 wWL/mL){) LB K57 5 (1% BE AR B , 2% 36
i, 2%NaCl) 15 55 . B EEE SR 40 i & 7E YPAD (1%
BRSO , 2% 55 1 R , 2% 7 %0, 0.033% i 15204 )
B8 2 B — B LR R ik 2 SE R 1 L R TR
Yy i 56 42 15 5 Bk (B FR B Bk PR 77 25 ) h 5 5%
P BE 7 160 240 Jf 1) 55 R SR E YPACe JE 958 (1% 8% Bk
S, 2% 5 R, 2% LR ) .

BT Bt DITI, L) pFA6a—HIS3MX6!" A £ 47
2L BLD1 #1 BLD2 235149y, i ik PCR $AR Y415 2
— 2 DNA R B, iz By wil sl & i o0 4% 1K
ANI117-4B #1 AN117-16D, SR 5 4% — & i &, 15 5
dit]A —AERTBE

F1 ALWETAEMRERSEKE

Table 1 S.cerevisiae strains used in this study

AN120 MATo/MATaARG4/arg4

—Nsplhis3ASK/

his3ASKho::LYS2/ho:LYS2leu2/leu2lys2/

k[12
(BpAE R, — ) lys2RME 1/rme1:LEU2trp1::hisG/trp1::hisG ura3/ura3 Kik[12]
. . MAToa/MATaARG4/argd—Nsplhis3ASK/ his3ASKho:LYS2/ho:LYS2leu2/leu2lys2/ .
H 1 1A 1

W3 (ditlA/dinlA) lys2RME/rme 1 ::LEU2trp1::hisG/trp 1 ::hisGura3/ura3dit1 A::his5/dit1 A::his5 SCRRI13]
YPH499 MATaura3-52lys2—-801_amberade2—-101_ochre trpl-A63 his3—A200 leu2-A1 SCHR[14]
YPH499(DIT1/DIT2) MATaura3-52lys2—-801_amberade2—101_ochre trpl-A63 his3—-A200 leu2-Al PN
YPH499(DIT1/DIT2&DTR1) ~ MATaura3-52lys2-801_amberade2—101_ochre trp1-A63 his3-A200 leu2-A1 A 5T
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Table 2 Primers used in this study

519

HX0599 GTGTACTAGTAAAATGACATTTACTAGCAA
HX0600 GTGTCTCGAGTTAAGAGATTTTCTTGATAA
HX0601 GTGTACTAGTCAAATGGAGTTGTTAAAGCT
HX0602 GTGTCTCGAGTTATTCCATTATATTCTCGT
HX0603 GTGTACTAGTGTAATGGGAAGCGAACCGTT
HXO0604 GTGTCTCGAGTTAAAATTCTTTGGCAGTAT

BLD1 AATTTGTTAATATCCTAATTCGGTAAAGCTTTGTCGAGACATTAACAAAACGGATCCCCGGGTTAATTAA
BLD2 GTTTAAGTAAAAGAACAAAAAGGTAGACCAATGTAGCGCTCTTACTTTATGAATTCGAGCTCGTTTAAAC

1.2 Ffu

A ST ) OB W46 3, pRS424-GAL-DITI ,
pRS426-GAL-DIT2 and pRS424-TEF-DTRI =/~
ROEFE T A .

T % ,DITI,DIT2 1 DTRI = A~ % A & LU
ANT120 B TR B 1 55 R 24 DNA SR #5445 551 5 |
¥ HXO0599 F1 HX0600,HX0601 FI HX0602,
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HX0603 il HX0604 jifi 3F PCR #3411 . 15 3 (14" 44
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Fe AL B e BF YHA99 B bk rh it 47 23K, B A i 1y
JSTRE 35 B 5 R A TA (BGIL, China , Beijing )
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Table 3 Plasmids used in this study
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JE R G S pl SRR YPAD B 5f 2
BLER BRI [FAER A0 £ B T K
FE 100 A%, 23 0 Uk T P B[] 9 °F- A b, 6 AR Y
TR, ORI . S8 18 R 2 ] Tmage
Quant LAS 4 000(GE Healthcare , USA ) FA#% 1) .
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Fig. 1 Susceptibility of vegetative cells and spores toward oxidative stress
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