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Screening and Analysis for cTPx II-Interacting Protein Using
Yeast Two-hybrid System
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TPxE3 Hiws E o vf$ X peroxidase AL Bolr), ¢TPx II& A A3 cTPx II mutant
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There are five isoforms of thiol peroxidase in yeast. [Each isoform was named after its

subcellular localization such as cytoplasmic TPx I, ¢TPx II, ¢TPx II, mitochondrial TPx (mTPx),
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and nuclear TPx (nTPx). Recently, we reported that unlike other TPx null mutants, ¢TPx IInuil
mutant showed a slow-growth phenotype. This observation suggests that ¢TPx Il might be involved
in yeast cell growth. In this study, for a first step toward to investigate the physiological function
of ¢cTPx II in yeast, we have identified a novel interaction between cTPx II and various proteins

by using the yeast two-hybrid system.
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RE ¥, gDy Fo AASEE BAIAAF (Reactive Oxygen Species; ROS)d| 2] &)
A, G, gAT AFEo] FEHE AL AA A&, LB P 12SL S}
AL Ao} o] g4ikst AAEE SOD (Superoxide Dismutase), Catalase, ¥ z}% PeroxidaseE-©)
Z geA Aok (). % 108 dAe AF7R) i g ass A8 e iy 5a)
R EAY] WHA olF, ¥ ATAL EHY Jue) oY AT A9 7ED
77t Ay 1 5oy F4o] W Hch o AaE Thioredoxingt g 9j3te] gely
< 0884 PeroxideE F-YA7)E Peroxidase A BAE AU 13, Peroxidase B¢ Q
AH v 2g717h Al2Elel ThiolZgle] ¥HEAT (2-7). wetA 7]E<] Selenocysteine
Peroxidasest '8317] YA B AFdoAs B EAE "Thiol Peroxidase"o}}t Qaats )
o o] Bde ER ¥ ofdet YA dHEollA ERFo BH A AFA A Yo B
50 11, gge) o EF9 FHEL (Isoenzyme)Z EAISNA, & THEAS ] WA
Ao tha] & BYo) AFEHA Aok (8:20). HZo] Azpe] st ArgelE A A9
Isoenzymeo] EAZe Ao AR Yo, o}A7HA] 7 Isoenzymed] ] 7)o dsire
THHez 7oA AR & oAk

¥ dFANA Thiol Peroxidased] Isoenzymeo] Az)7|% QAT9 Yoz ASA XYY
Moldel Systemo 2 EXE hAO2 Thiol Peroxidased] )3t A7E ¥t 1 A3 B a7
AN AF7AA LA A B 3FF Isoenzymeo] T EAF e AL FHsGA, &
Roe 5 F79 Isoenzymeo] EAF-L WE B § ul ik (21). ©) 5 289 ER Thiol
Peroxidase Isoenzymes o2 FHHog ALY, BAMUES 2 NIPEY Ho A7
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YT v o] IoenzymeE ] AFH 715S o= AE JFE & YUk 3 £F 9 Isoenzyme
< 497 (Cytoplasm)ol) EA3LT 2 FFHe vEEEols} o 2tz st 1359 9
& Cytoplasmic Thiol Peroxidase I (cTPx I), ¢TPx II, ¢TPx Iif, Mitochondrial TPx (mTPx) 2
Nuclear TPx (nTPx)2 3Tt ¢TPx I I cTPx Il T}E Isoenzyme KT} ol 10u] o)A
I EABIL A1, oTPx IILE cTPx I3 B Alkyl PeroxideE A€z oz #AsE Alkyl
Hydroperoxide Peroxidase®] Aj2ld d&& dtx &S 5484 A+ 2 Ztzbe] Null Mutant
2 ol &3t B3l

cTPx 119] ©MF9] gx}7xe] ol ¢TPx I AL AW, Peroxideo] wjdh FAL
¢TPx 1o] I3 10% A=l Aux) on, XY Bd AEE 5% Ax0] Ax o,
cTPx 1¢] Null mutant¥ Oxidative Stressol v}-$- ¥1z+3ll Growth7} Wild Typeol uls} @43 72
AT cTPx 119] Null Mutant® Oxidative Stresso] tjgt W= Wild Typeo] wis A<
Al7h AR A &xoll QojAE oTPx I Mutanto] ]3] dA3) ZadE AL BT
5 F79 MutantS9] Cell CycleS FAF 3|2 A3} cTPx II Mutant?to] G1 Phase?) Population
°] @A3) T7}8<& Flow Cytometry ¥4¢ 53 ¢ & AUtk Wk B93] cIPx IE o
€ Isoenzymed} 2] Peroxidase2# 2] AE|7)% Roe, AN 7Ze 2ax 79 Gl
Phase Cell Cycles] Tisted EReo] HAS ZAINE AL ¢ F AY

AE QoA dojuds A9 RE AGANEL $YL g 335382 B3 4951
Z4 oAt Two hybrid2 I¥ Sldzre) 45848 A AEHA /155 @AY
F gor] BYd A5A8-E Aste BAL AA AL Yol o)z vulAe 7)o o
Fe € Ao 438 4 Qith oj59 2Fo| AL 9HATY F3ALS B
2o} 715& Wz AE BAE FHE PP Yeast Two-Hybrid systemo) @z
ol&51 It} HZ, T2 TPx null mutants®} =) cTPxIl null mutants & A% FAHS
7R3 glo] AFHHO g Gl-phase cello] 2HE-& gt} waby] AF TPx Isoenzyme = A}
ANE AL WA a9 AR AEF A0l 7bF BL oIPx s} 45 43
© AEE @RS Folfo] gl SNFET}S] FAE v hTPx 1) AX W) A
o4 Yigt F1de AT FIAY 2HL T, $4 B ATFIME TP % 2%
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1. Strain

yeast two-hybrid system& o] &3}7] 93l ALE&§ TFE EGY0489]1), Sacchromyce cerevisiae
genomic DNA library2RE] A5 w83+ cloneg W37 948 ALL3tQct. o} strain
lexA operator®] ZAoleo|A] LEU2 gened] transcriptione] ¥oju}ir LacZ report geneS ZHeE
AR, yeastZHE Ful® plasmide Amp'E ztm e XLl-bluegle Ecoli #F2

transformation§} 0. 24 ZZ )t}

2. Plasmid

p8op-lacZ= URA3 selection marker, lexA operator, 12| 3l lacZ reporter geneC.& o]F X
plasmide]t}. Bait plasmidZ+ HIS3 selecion marker9} DNA binding domain2 Zt11 QU= pLexA
£ AM3l, B42 activation domaing zri )= pJG4-5& Saccharomyce cerevisiae genomic

DNA libraryo) &0}l plasmid24) full gene cloning Ajo) % A}F£-3}$3 T}

3. Culture

B Ayor A}L3t ulR|= synthetic dropout (SD) minimal media® yeaste] &z H3H 2]
AEE A AMSsTh TFES 449 plasmidE 48 4 Y& 10xdropout solution}
glucose WiA|G)A} 30C 2% FA 3loA 3Y7t w3l Baitg o] &% cTPxII9} library
genomic DNAS} A3 @A E Aoty 7] Y& library screening Aol FFE rich media)l YPG
£ o] 83l induction§t ¥l uracil, histidine, tryptophan, leucineo] ¢l 10xdropout solution3}
galactoses H7}5t wjRoA w3l HTt. ©o]5E ZtZ} uracil, histidine, tryptophano] A
10xdropout solution, glucoseol|A] AW, 242 glucose, galactose7} H7tE WA A
auxotroph testE® 3§+ ¥, cTPxllS} A3BA7} e plasmid?he A7) 93} tryptophano] whZ
10xdropout solution, glucose v}z A w3t Ecoli #FE-S LB ampicillin vj =0 A} uj
¥t
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4. Construction of plasmid

cTPxll illdy A5 284S 3= GUdL Z7] 93] plexA vectoro] ¢TPx I FAXE
subcloned}i o] E bait®. 2 }od Yeast genomic DNA libraryE AFZ-3}] Two-hybridE 3} th
cTPx I 2 FAAE Subcloningdl7] $13) AFE3) primers o}zl 9} 2t}

Forward primer: S'gaattcatggtagcagaagttcaaaaacaag

Reversed primer: 5'ggatccttaattattggeatititgaaatac

5. Bait transformation
Yeast strain EGY0489} pLexA/cTPxIl fusion plasmidE LiAc methodZ A}E3}¢] transformation
3Rk

6. TransAct assay

Yeast two-hybrid <=3 A], bait (pLexA vectord] @11z} &} protein®] construct)7} ¢Ho. 2
&5 AX WY LacZ reporter gened LD & Y=AE ¢4 FAool Fot T bait
THEO0 2 LacZ gened 2L reporter geneS &3] B-galactosidase S AT wis T gy
Ztel gz Agolu Ajdte e F 9 screeningo] H¥3HA &

o]Z 3t bait ©=9] LacZ WEL pLexA vectore] 41913+ coding sequence’} DNA binding
domaindl] fusion¥] o] transcriptiong activation ¥ojui= ZAIE, transcription activation 7]%0)
A=A Foldle HPos HAY 2, bait plasmid®] contructiong &-¢13}7) 93] sequencing-&

T8 framed A

7. Library scereening

Library= Sacchromyce cerevisiae genomic DNA7} pJG4-59) random3}A] cloning= o] U= A
© g DNA binding domain®} ZA3}3}e] B42 fusion proteind W3 e 4= ¢J+= activation domain
o]t} LexA/cTPxII hybrid proteine] X3r=o] l= EGY0489] LiAc methodE A}&-3to] library
screening2 3} th 2~3Y E¢F incubation® clony-& harvestdtil YPG Smiol] 5009} 5445 A
23} 30Co] 6hrE<t induction 3+ F UHWL-/Gal mediadl] 50044 spread3o 2= dde

Fr=3ly 2~39 %< clonyE incubationdHc}.
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8. Screening for cTPx II binding protein

20007) ©]4+9] UHWL-/Gal mediadi A f ¥ colonye X-GalE %713 UHW-/Glc,Gal media
& A48 P-galcatiosidase activity7} 1 colony3hg WHie] §BF 53 dech o Add
colonyE-2 Leu reporter gene©] v AL o]£3} Leucineo] 2 ¥ media(UHWL-/Glc,Gal)E
53| streakingdte] Galojj Mgt &1 clonyg XA¥E 4 o}

9. Plasmid isolation from Yeast
cTPxII$} bindingdle @¥AS W-/Gle mediad]A 3 At vjdsl STES lysis solution}
0.5mm beadE Al&3l9 pIG4-58 Zte= plasmidE isolation &4}

10. E.coli competent cell preparation

XL1-BlueE CaCl27} 37}% RF1, RF2E A}£23}o] transformationo] &-0]%t cell2 W&t

11. Isolation of plasmid from library genomic DNA .

yeast2 X E1 o] plasmidE competent cello] transformation <] library DNAE  ZQich
transformationol| A L& clonyE-& SDS alkaline mini prep& A}§38}4] libraryo 412} pIG4-59)
restriction site2 E1gto 24 library f2)2] plasmidY-E &<l

12. Confirm test

Zy2Zt EcoliolA E2la) &8¢l plasmidE ¢TPxII7} S99+ EGY0489) thA] transformation
o] B-galactosidase activity 9} Leu reporter geneo] &2 &5l

13. Sequencing and identification

E2)¥ library plasmidZ Bioneer sequencing premix kit9} pJG4-5 primerE A}l83}d PCRE
3l 6% acrylamide gefoll runingA]Zl 3, Bioneer Silverstar staining system kit2- A}23}¢]
sequencing2 #4138} NCBI djojEjn|o] & ALE3}l] homology search& 3}ttt

14. B—Galactosidase assay

ONPGE A}{-3}d, B-Galactosidased] ¥ AEE A2 Jehlch 94, minimal media
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o} 16~18hr E<F vlE cellS SD/Gal Hjx)o| ODex=022 AE3t ODwo=57+A] 715tk cell
& harvestd} 11 0.5mm glass beads} Z-buffer® A}&-3) proteing Hi=t}. bradford assayE 53]
Sl Ae 803 3, Aol gl do| Z-buffer/B-mercaptochanolS H7}3l3 30°C water-bath
o] ONPG/Z-bufferS H7}sted uhal%
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1. cTPx 119} AgsH= djd 24

Yeast genomic DNA libraryE o]-&3l] cTPxlle} Ajtsle diadL 37| &) screenigd
31 h. UHWL-/Gal Hjx]ofl A<} fibrary screening& E3jA] €& colonyS A3t X-Galol]
35)o] Q= UHW-/Gle, UHW-/Gal mediad]A19] colony® A& %, UHWL-/Glc, UHWL-/Gal
mediac] 4] ¢} auxotroph test2 A dPc} o]@A AYH colonyS-E  confirm testZ THA]
H FAF F, W-/Gle mediaofA] 3H A wiF & Foff yeasto] A library genomic DNAS
E2]8t gt} o] plasmidE E.coli XL1-Blueo) transformationdted ZZ& 3. restriction enzymed
AHg3ke] insert sizeE 27t A HTt = TP AE FAE3e JHE OAEI Y8
confirm testg ThAl 33 ¢ith. UH-/Gicoll A 2lgk  EGY048-cTPxIl LexAE competent cell2
3}o] transformation 3}Th 5789} colonyE UHW-/Gleo] 7)¢3, 7 Z}zg X-Gal2 333
Glucoses} Galactose medias) 7)4) 7 4% BAES AHFASEL, 22+e] colonyS sequencing
3te] Data baseE 53t ¢TPx I19} ZAdtele dld 7158 EAsIgh O ZAE ol
Uit

#Al: Transcription co-repressor.

#AFT2: Activator of Iron (Fe) Transcription.

#ARGS2: Inositol/phosphatidylinosito!l kinase.

#ARKI1: Protein serine/threonine kinase.

#BIP1: Baculoviral JAP repeat-containing protein.
#CAF130: Regulation of transcription from Pol II promoter.

#CPRT: Peptidyl-prolyl cis-trans isomerase.
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#CSM3: Chromosome segregation in meiosis.

#FARI1: Cyclin-dependent protein kinase inhibitor.

#FOBI1: DNA replication fork blocking protein.

#GCR: Transcriptional activator.

#GEA2: ARF guanyl-nucleotide exchange factor.

#IES2: unknown.

#LHS1: Chaperone, Hsp70 family.

#MFT1: Protein-mitochondrial targeting

#NFI1: Interacts with C-terminus of CDC12. Chromatin protein.

#OSH3: Steroid biosynthesis. Oxysterol Binding Protein.

#PAF1: Transcription. RNA polymerase Il-associated, nuclear protein.

#PEX18: Protein binding. Peroxin.

#POL1: alpha DNA polymerase.

#POL2: epsilon DNA polymerase.

#PRE10: Proteasome endopeptidase.

#REB1: Pol I transcription termination factor.

#RPT2: Adenosinetriphosphatase proteasome endopeptidase

#SGS1: ATP dependent DNA helicase.

#SIR4: negative regulation of recombination within rDNA repeats, silencing regulator at HML,
HMR, and telomeres.

#SPF1: P-type ATPase.

#SSN2: general RNA polymerase II transcription factor

#TAF65: TFIID subunit.

#YURI1: mannosyitransferase.

#YCLO1W: TyB Gag-Pol protein

2. cTPx 119} ¥ A= v
Ztz}o] fusion proteinS9) yeasto) Ao WL wwdly] YMA $A minimal medias) A
16-18A) 2t E<F v yeast cell-2 SD/Gal media 10mfol] OD600=0.22 HE3F ¥, OD6003L0]
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SAEZA wiF3tAT. 343 cell& 0.5mm glass beadS A&l lysisdted P& proteing
ONPGE AM&3}o] B-Gal activityS Z43te] cTPx 119} 2% A== wwstgc (2 1).

B-gal activity
(unit/mg)

ol’de] ZAA}E EAM3Y HW, &% cTPx 119} Agss AL Transcription factor,
Protein kinase, Polymerase regulatory subunit, Protease, & Chaperone5 024 A Ho 2 Aun

W OERY 43 BAY AANE AY Neworksh # Y= BHASYS ¢ F ok

et o] wu-gudel AYsel U FY AT A7TE FABT CTPX I TRA
Ao BAL 7152 W Hele gaac
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