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=7 8

oA mRNA exporte] #ofst= AEL export A= 3+
s, A=Al Arsml WH AR FA A AF(synthetic lethality) &
HolAY Ao AgE Holve =dWolss AEste] o9 EA
2o 1 okt
ol flall, rsml AL WdHo] Eoprle] 3 XHEHE= AT
EdAWolgdel EMS (Ethyl methanesulfonate) ® *Jg|ste] oF 327k 7))
ZEYE BT WA rsml FAXS] dEo] AAlEE 2o Bl
AT Holy =Wl 5 267 E 1x=E Adegith. 122 Al +F
oA spot assay$ streaking® W= AREE] FAAXAE F A
(Blotnleo]l  Soifl= HiAD A&l A= 14705 222 st
SLrsml~14= "WWsiaitt. olgdA A¥Eed =AWol=< rsml¥} mRNA
exportel] sttty 4R o E FHARR! sub2, pabp, mlo3, snzl, dbpb,

glel, nup97, mex67, nupl84, rael = ZYAAIAA AHEIAA

N

il

i

1o

(complementation) & A&ttt 71 A3} of83 rsmlo] SLrsm2~9, 11,
13, 149 AAAsS AH33, WAZ glel, mex67, rael, snzI%=
ARSIt mRNA exporte] A3HS Hol= A2 SLrsml, 2, 5, 6, 7, 9, 10,
11, 139131t} o] Felx @] F3E EARoldd SLrsm2, 6, 11, 13+
A" rsml AdEAWo] I A mufste] #RIo] §lv EdWOlE
AAS . olgdA AAY dFES spot assay$t streakinge ©]§
SAAANAL 2 A AE, rsmI¥ mRNA exporte] ottty I3
AR PHATE ol &F FEIAA, mRNA exporte] AgHE THA

o Ay, o] AAl ol EuFERT s FI xd¥gs HAATh
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I. A &

Ay = (eukaryote) = Sk AEA ] 7o) Bodh Ay & o

T2E 7AiM T3 At A AYELS 33} (compartmentation) &
A 712 dAstel B or YA EdE W] UE AolE
HolFEth o3t v A A AR ddAzde] fEskAT,
AdEArsel EFYslel Ay MEHAS olFafof stk fFHARE Hut
(muclear membrane) 2 ZAAZ & <QtolA  HA}(transcription) &  E3l
RNAZ Haxa & wellA]l 3% (translation) & 3 ©@9ldz ooz},

ol# ek WAMYE ke F3hAQl £elo g #nE ofyel Ve HelM =

%

Aoto= o] o]Fd 4 3= ¥ (nuclear pore)o]l EAsHaL, oA
st ol oyl Auks TtEAIEE AR FATERE Ho] =
o] A& NFEFHA (Nuclear Pore Complex, NPC)#tal 3tt}, o] dt NPCE
3 ;| AEA Alole] EAwFo] o] FojXir}, o] NPCx oF 30F7F9
A (nucleoporin, Nup) & ©]Fo{Z 40MDa ©]/e] Adst &A=
s AP =ZHE Abgo] o]27|7HA] A ow I HEEo] vt
(Cronshaw et al, 2002; Rout et al, 2000). 25~40kDa ©°]&}2] &<
PCE @egAito® olgd 4 QIARE, 11 o]4e] & =42 24
sETEe € NPCE 548 & o™ NPCE o<l Wzt
®tH(Tran and Wente, 2006). NPC= 3} A|32Z Apo] €] o] &
ANsAE, A%, FAA Bdd 5 Be Axe] geagel 9
S ol A A, NPC= 8718 1Al (spoke) =
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MEA ZHow AA WoIQlE cytoplasmic filaments, 183 8k QFZ o7
nuclear basket®] A FREo=z FHEHI £ gty NPCE  o|F &
AradmAdsL d7l ZF &9 Ael v (multicopy) 2 EAEH skl
gyeuids vk FAoR  ofF  F2 ¥R oS EEE
Tran and Wente, 2006). NPC2 #742 °F 25~30nm¢! Zeo=
Rnomw, NPCe S & ZFHov #Hdgstdy =gAl ofm| il

A717F MbaE= FG(Phe—Gly) =vcls 48k dewhmido] Agjshal

N
ﬁi

St Al Abel] o] V1 @iyt @2 RNA  ((RNA, rRNA,
miRNA, snRNA -5) FFolA fFAtstth @ A3} o]gfsk RNAS] o]l Fel&
B—karyopherin #{dele] Hol=  FEIRAZE #@olsied, ol e
TFEeHAlE olsd A @AY 54 opwAl H4AINLS &2 NES,
Nuclear Localization (or Export) Sequence]lS <1A3AY T4 RNAZ
U HE FEZ = RNASF Adeta = @ias A, o]
AEAEL] FEel oA WFY, F FEEEATE o= oA EA
= 2ol Yol whet
A ¥t Ran (Ras—like GTPase)@¥ L 3lutS T o7 MEdofA=
RanGAP (Ran GTPase Activation Protein) ]l ¢J&l =2 RanGDP2] “JE|=Z
=A%, 3 <ereA= RanGEF(Ran Guanine nucleotide—Exchange
Factor) ol &3l RanGTP FE]Z EA| gt} (Kshler and Hurt, 2007; Stewart,
2007).
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SHAIRE, mRNAS] #eoa AxZAEel o]F (mRNA export)> 2lelA
Hdol} thE RNAS olFde Ee FoA & o=z deA
Atk tF9 mRNA exportelli= B—karyopherin 3S{E# o] &oh=

SEREA7E A o w HojetA] oo™ Ran ©iA ] JEFw whA] o=t}
R4 Lzl mRNA FE5H AL Mex67/Mtr2 HgA|o]n], o] whfz.e
1 AAE mRNAS Agtels do] okl YraldWdz e o9y
G2 S w72 mRNAO] Agrstt} (Kohler and Hurt, 2007). Mex67pe
NPCe ey} Joage S A3 AFEA Ao]E o]Fsh= RO
def A AT

mRNAE AL AS5HY A" w7k« oy w@edo]l Age Adis
mRNP  EFAZ  EAs=E, mRNP 53A= mRNA oAb @Ang
odEHor dwMde] 43 Fx7F WEs JoR oAXIH. mRNAE ¥
Qo] AAF & 7F¥3d (mRNA  maturation: 5’capping, 3 poly—
adenylation, splicing) S 71 #], 4<% mRNA (mature mRNA)%lFo] 3luts
Fet] MEARE o]sd 4 3tk (Kéhler and Hurt, 2007). mRNP & &A=
NPC2 Axz Zo] Td3dd ATP-dependent RNA helicase$! Dbp5e]
o] grdyEt Dbpby cytoplasmic filamentsel]l <Adt= 42 <l
mRNA  export <zl Glelel <& Aol #HAA  [Pg(Inositol
hexakisphosphate) 7} Dbp5%} Glel Aloleo] A5 #8S FAstcl o]z]dh
g mRNP7F 8 QkRom A #Fl¥ = e oe Jles dH(Cole
and Scarcelli, 2006; Guo and Wente, 2006; Weirich and Weis, 2006;
Stewart, 2007).

T3k mRNA thAb(metabolism) @] 2= ©A (AN, mRNA 75244,
export, a5 F)olA AL F e HAFE BAL F U=E dA3

quality controle] #oIsta At (Fasken and Corbett, 2005). st o=
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ol g R oA Mlpl (Myosin—like protein 1)< unspliced transcripts&
AU 74 Zek Al vhe @& gkoh(Fasken and Corbett, 2005).

mRNAS} FE&WAE AAdet= o HE o= Yralol9lel Sub2/REF, Npl3,
Nab2, SR ©¥Z & TREX-1, TREX-2 53] Fo] defA] Utk o5
mRNA export¥#5 ofvg} mRNASl AAN, 7ha#d, dlmgddols F
A S Gt A oE Hol mRNA export?} o]#d dAES 2

© Aol oyt A2 Aol S AlAFEaL Stk o]gel= mRNA
exporte] #ostE T A== Hrdid, NPC-AFdHWA (Raelp
S), RNA ZAgded ATPase(Elflp §)5°l &&4 AUvt(Kang et al,
2008)

NPCe &3} AlEd Atolel] fA8t= dd 2dud T2t of
AT He]l AF4Ay NPC= i Alxd Apold] =
NS 3t s 7FsAdol 5ol & Flth(Tran and Wente, 2006). 574
Ay (Gle2/Rael, Nup98)o] <IAkstse] o= <dlal NPCe %7}
Wstetn =4S FHA71e 739 (permeability) o] ®istE o] 3 Alxd
AlolE @7b= =459 40| 7FsshAl ¥Y(Tran and Wente, 2006).
NPCE I AAZ 52 25 7M1 dves 4235 e
ATh AlZF710] S54A7] #RE ofyEt Zdo] NPCE Fdete witolx 1

Z7F Wgtet, olFete B4 TR 1ol wet dlyduiAe] FAE

3ttt H 1% 9th(Fahernkrog et al., 2002; Paulillo et al., 2005).

Qs

s

o]

i

32

)
2

Aol 5§

b
o

5
o

o

)
o

FAgrel  Schizosaccharomyces pombeollX rsml< ZolaXel
Saccharomyces cerevisiae®|X pmil392F homolog®|t}. pmi39+ Mipl,
Mip2%} 7435 2-g35Fo] improper mRNAQ] retentionel] #odtt}t (Palancade
et al, 2005). EdagroXq rsml FAAE mRNA export 35wz g

AAAE=  mex679 AMEAWOIR]  Amex67 WHFAAL  FAAAAL
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(synthetic lethality) & Hol= EdWo] #Fox 249 3tk (Yoon et al,
2003; Yoon et al, 2004). rsml AR AEEO] gl 296719
ofu] A4S 45 dlela 91 om, Rsml w9 oA} BEx}&e 34.6 KDaolt}.
rsml A= A7) dyAolA= ot o] AT AAE d4F2 A%
L ofddEel HlEl =31, AAEAWol= mRNA exportel A=
Hlth(Kang et al., 2008).

2 AT olA = mRNA exportell #Hosk= AMEL export JUIAEE 37
el rsml AAEAW] #FE FAWLEMS) 2 AHE st Arsml
N2k FAAAE HolAY Aol Hes Hole EdRolE=
Adstdct. o]gdA A3t =dHolE mRNA exportol #ofsttiar I3

2 AR subZ2, pabp, mlo3, snzl, dbpb, glel, nup97, mex67, nupl84,

HAHIAANA HRAAES s, mRNA exporte] AETS
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1 A¥AE
1-1 #F

2 Ao A gd 455 B9 859 Schizosaccharomyces pombe ™,
Az Fgav=e FEHY A™S 9% dF= Ecoli Top 10'=

AHEEFATE AMSE &R 5= Table 1 o A2 3kadch

1-2 EgAan =

rsml A4 Ewolsl FHAA AW

o

AskE B olA, 7H
= ALA717] 93l negative control® empty vector?l pDW232%& AF-&-3}f
% 31, positive controlZ+ rsml F+A4A7F 599l 81X —rsml, pDW232—
rsmlE  AFESFA Y. mRNA  exportet IHE ©vE  FAXL AR
(complementation) 3h=#] =&lst7] Q&lA pDW-—dbp5, pDW-mlo3,
pDW—=sub2, pDW—-snzl, pDW—pabp, p—glel, p—mex67, p—nup97, p—
nupl84 (Puzl88), p—raels AFE3FAtH(p—+= plasmid®] °FA}o]t}).

1-3 ==

a X vjeko]= EMM (Edinburgh minimal medium) 3 YES(Yeast extract
with supplements: 0.5% yeast, 3% glucose, supplements: 225 mg/ (¢
adenine, leucine, uracil) < 7]¥ 0% A3 O™ Table 2 o 71 A4S

YEtU Y. S. pombe & AXEMIY V&3 FdEH WS S, pombe
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standard method & AF&3FSlth(Alfa et al.,, 1993; Moreno et al.,1991).
FAASE Ao A

leucine, uracil) Z¥& ol&sth T3 nmt ZEEE L JAE 95t
EMM ¥ PMG iAol 15xM %2 Eolil(thiamin, B))< H7FsH3ith,
G418 °o UAE zte FdA(kan) 2 X388 AA =Ado] 752 AAEz
A #3 YES wjA19] B, A7pg AR G418 F5=E 100 mg/L®
som PMG wixe] A9 77t 200 ¥ 400 mg/t 2 TEE WAEE

HE wjx]9] H7}ME (supplements: 225 mg/l, adenine,

dagla wiA e e S 1/6 AxER 9T WY 2R 28CE
A em AmA = Ao sklal 1P A= 2% Bacto—Agar &
H7retelot.

Mutagenesis screening 3l 12 mutants & XHEH3s7] falA EMM
B A el PhloxineB & Y3129, synthetic lethality & Hol& #7575 37
AelA 15 M sEE Eolils H7Fsila #F2 474 wrlE 98 ME
A & ARE-SFA T

E.coli W%l LB(Luria—Bertani) ®WAE AFgstlon, A
(ampicillin) 9] F=E 100 mg/m=E F7Fete] 37Tl wlgstath(Table 3).

1-4. A8 LU A]ek

Taq polymerase = Nova Tag(A M), TaKaRa pyrobest, ¢ Tag
(F&)& AHgshglth. Algtissel T4 DNA ligase & New England
Biolabs (NEB) & Promega ¢ WHE AF&3sF3ith. &R wjeko] A3t
] %] = Difco, MP, Sigma A%< AFg39 17 H7FEl Chemical & Sigma £}

MP A|#E& AFE3F9th. Mutagenesis screening ©] AF2¥ Chemical &

Collection @ sungshin



Sigma A& ARSIl replica © AFE¥ membrane < Whatman ¥}
Schleicher & Schuell ¢] A& AF&-3}3i

Southern blotting © AFg¥ ECL(Enhanced Chemi—luminescence
labeling and detection)kit = Amersham Life Science 2 #|#F<
AFE38F 1, In situ hybridization o AF2-¥ Anti—digoxigenin—fluorescein,
Anti—digoxigenin—rhodamine, dig oligo DT & Roche A|&& A}F&-3}3i

PCR purification kit &} Gel extraction kit, genomic DNA isolation kit +
QIAGEN I} A& AFS AMEsIG dA7]19%Fol # 23 agarose + Bio

rad ¢} Q—biogen AEE& AFE3FY T}
1-5. primer ¥ sequence analysis

PCRO| AH&® Zefolw= GC H]&S 40~60%% 3t WHEZQl AT
A7IAEES It vEFE 0.02xmol E 3ol 18~20mer <& dol®
A ="} Sigma—Proligoo] FE33tt. B A3 Alg&3¥ Zglolm = Table
4o el st

MutagenesisZ 3&}7] Aol plasmid DNAS 13} 7] a4 uvlo] 2y Ao
sequencing= 2] ste] sequence analysisE 3t Sequencing®l] AFEFH
primer+ rsm—11, rsm—12, rsm—13 ©]3 18mer®]t}. Sequencingdt
datax Europea Bioinfomatics Institute®]A ClustalWE %3l sequence

alignment 3} t}.

Collection @ sungshin



1-6. W3 &9

1) S. pombe Transformation : Lithium Acetate ¥
LiAc—TE solution 0.1M Lithium Acetate
10mM Tris pH 7.5, ImM EDTA
50 % Polyethylene glycol

50%PEG4000
in LiAc—TE solution

2) Yeast Genomic DNA isolation
CSE buffer 50mM Citrate/Phosphate pH 5.6
40mM EDTA, 1.2M Sorbitol
Zymolase 20T 2.5mg/ml

Spheroplast buffer
in CSE buffer

3) In Situ Hybridization

30% formaldehyde Paraformaldehyde, 10 N NaOH,
PBS
SCE buffer 1M Sorbitol, 0.5M EDTA
1M NaHyPO,, 1M Sodium Citrate
Spheroplast buffer Zymolase 100T in SCE
Hybridization buffer 20X SSC, 50% Dextran sulfate,

2% BSA, Vanadyl complex,
tRNA (1 mg/ml), oligo dT50
Fluorescin—Antidigoxigenin 1 M Tris pH 7.5, 5 M NaCl,

solution Antidioxigenin (200 ¢ g/ml),

Collection @ sungshin



10% Triton X—100, 2% BSA
DAPI mounting medium DAPI(1 mg/ml), PBS,
Antifade (10 mg/ml), Glycerol
4) Mutagenesis
EMS 3% Ethyl MethaneSulfonate

5) Southern Blotting

20XSSC 0.3 M Nad3citrate, 3 M NaCl
Primary wash buffer 6 M urea, 0.4% SDS, 0.5xSSC
Secondary wash buffer 2xSSC

Hybridization buffer 0.5 M NaCl, 5% blocking agent to

ECL gold hybridization buffer

10

Collection @ sungshin



Table 1. Strains used in this study

Strains Genotype Source
AY 217 h™ leul =32 ura4—d18 Yoon et al., (2000)
216 h* leul =32 ura4—d18 Yoon et al., (2000)
Arsml:kan” h™ leul—32 ura4d—d18 Arsml:‘kan" Kang et al., (2008)
Arsml:kan" h™ leul =32 ura4—d18 Arsml:kan" This study
Arsml:kan'/ 81 X—rsml h™ leul =32 ura4—d18 Arsml:kan"/ pREP 81X—rsm1 This study
Arsml:kan'/ 81 X—rsml h* leul =32 ura4—d18 Arsml:kan" / pREP 81X—rsm1 This study
Arsml:kan"/ pDW 232 h™ leul —32 ura4—d18 Arsml:kan"/ pDW 232 This study
Arsml:kan"/ pDW—rsml h™ leul —32 ura4—d18 Arsml:’kan"/ pDW 232— rsm1l This study
Arsml:kan"/ pDW—dbpb h™ leul =32 ura4—d18 Arsml:kan"/ pDW 232— dbp5  This study
Arsml:kan"/ pDW—mlo3 h™ leul =32 ura4—d18 Arsml:kan"/ pDW 232— mlo3  This study
Arsml:kan'/ pDW—pabp h™ leul =32 ura4d—d18 Arsml:kan"/ pDW 232— pabp  This study
Arsml::kan"/ pDW—snzl h™ leul =32 ura4—d18 Arsml:kan"/ pDW 232— snzl This study
Arsml:kan"/ pDW—sub2 h™ leul —32 ura4—d18 Arsml:kan"/ pDW 232— sub2  This study

Table 1. Strains used in this study (continued)

@ sungshin
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Strains (enotype Source

Arsml ] p-glel b leul-32 urad-d18 Arsm/-karf | p-glel This study
Arsmlkarf| p-mexbT b leul=32 urad=d18 Arsm/-kad | p-mex67 This study
Arsml k] p-nup97 h™ leul =32 urad=d18 Arsm/.kar | p-nup97 This study
Arsmlkaf| p-nupl84 b leul=32 urad=d18 Arsm/.kar | p-nupl84 This study
Arsmlkait] p-rael h™ leul =32 urad=d18 Arsm/.karf | p-rael This study
Feol Top 10 F- merA (mrr=hsdRMS-merBC) 80lacZM15 lacX T4,

deoR rech L areD130,ara-leu) 7697 gall gaK rps ndd], - VIrOBED

nupG
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Table 2. Composition of Medium for S. pombe

YE (Yeast extract) Medium

YE extract 5g/ 0
Dextrose 30g/
Agar 20g/ 0

YES (Yeast extract) Medium

YE extract og
Dextrose 30g

Supplements: 56.25mg/ ¢ (Adenine, Leucine, Uracil)

ME (Malt Extract) Medium

ME extract 30g/
Agar 20g/ ¢

EMM (Edinburgh Minimal Medium)

Potassium hydrogen Phthalate 3g/l
Na,HPO, 2.2 g/
Ammonium chloride 5g/
Dextrose 20 g/t
50X Salts 20 me/ ¢
1000X Vitamins 1 me/ 0
10000X Minerals 0.1 me/ ¢

Supplements: 225mg/ £ (Adenine, Leucine, Uracil)

PhloxineB (sigma): 5mg/ ¢ (5g/ ¢ stock solution)

13
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Table 2. Composition of Medium for S. pombe (continued)

PMG (Pombe Glutamate medium)

Potassium hydrogen phthalate

Na;HPO,

L—glutamic acid, monosodium salt

Glucose

50X Salts

1000X Vitamins
10000X Minerals

3g/ 0
2.2g/ 0
3.75g/ ¢
20 g/ ¢
20 mb/ 0
1 mb/ ¢
0.1 mé/ ¢

Supplements: 225mg/ £ (Adenine, Leucine, Uracil)

50X Salt Stock

MgCl,.6H50
CaCly.2H50
KCl

NasSOy

52.5 g/t
0.735 g/ ¢
50 g/ ¢
2g/l

1000X Vitamin Stock

Pantothenic acid 1g/t

Nicotinic acid 10 g/ ¢

Inositol 10 g/ ¢

Biotin 10 mg/ ¢
14
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Table 2. Composition of Medium for S. pombe (continued)

10000X Mineral Stock

Boric acid 5g/t
MnSO, 4 g/t
ZnS04.7H50 4 g/
FeCl,.6H,0 2 g/
Molybdic acid 0.4 g/
KI 1 g/t
CuS04.5H0 0.4 g/
Citric acid 10 g/ ¢

Table 3. Composition of Medium for E.coli

LB (Luria—Birtani) Medium

NaCl (1%) 10g/ ¢
Tryptone (1%) 10g/ ¢
Yeast extract (0.5%) 5g/ !t

Agar (2%) 20g/ ¢

15
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Table 4. PCR Primer used in this study

Name Sequence (5° — 37 )

Rsm—1 CTTGTCGACATGTCATTTCCTACCGATAT
Rsm—2 ATAGGATCCCCGAAGTCCTTGGAGCAAAC
Rsm—3 CTTGTCGACTCATTTCCTACCGATATGGA
Rsm—4 ATAGGATCCCTACCGAAGTCCTTGGAGCA
Rsm—cl GTGGACTTTGGATCCCATTG

Rsm—c2 TTAACTCGAGCGCATTCTCA

Rsm—c3 AATGCGGCCGCCAGCAGGAATCAAGGTAGC
Rsm—c4 AATGCGGCCGCTTAGCAATGACTGCTACGC
Rsm—11 CCAGGGCTTATATGTGCA

Rsm—12 ATGTCATTTCCTACCGAT

Rsm—13 TATCTGCCGAACTGGTTC

Rsm—pdwl GAAGCTACTGCAGCTGTAAC

Rsm—pdw2 ATACCTAGGAGACAATTAGTAACGGAC
Kan—2R CGCACGTCAAGACTGTCAAGGAG

Kan—4F GCAGTTTCATTTGATGCTCGATG

16
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2. %]

2—1. Mutagenesis

.

aRE AAwA HFskd o 12 AR

—|~
=
0%
2
£
dlo
o1
(-}
=

IS5
=

At eksto] 0.5—1x107cell/ml (ODsgs= 0.2~0.5) HE= wjoksit}. 24 A 7F
wjok & thA] 50 meol] AlThEjeFsta 4 A7 F
AR AFHE F 1x10%cell/mt o] HES d® wiAZ FojA 50 ml-
tube ° &AL F=4 EMS (Ethyl MethaneSulfonate) 3% % * & slaL
room temperature(24C)<Q shaking incubator ©lA 3 A|Z+ wjekslsdch.
ol HWyd wixZ 3 W AFs H A MEFVF WIGHES 3A A
HaujA o] HFekqlh 27TCelA EMM & 4% oF 4 4 AL wjekst
colony 7} 24 ®.o]l™ phloxineB 7} £°0]21 1 thiamine ©] 0] Y+ vj=] <
WA replica & £t¢}f. thA] 27T oA 2k 6 AJZF 8jkst o phloxineB 7}

S0]9) 7 thiamine ©] §l= #]A 9 replica & =

2—2. E.coli® AA%

E.coli®] dAHsE CaCl, "W (Sambrook and Russell, 2001)<%
AF-&-31 ST

2—3. S. pombe?] A A

S. pombe?] B AL Lithium Acetate % (Warbrick at al, 1993) 0. &

T aRE Al HFsko oF 12413 wike v 50 meel
17

Collection @ sungshin



AlthuieFate] 0.5—1x10"cell/m (ODsg5= 0.2~0.5) H =% wjeksic) A
AR sto] 10me BvE THTFE AAS H 1x10° cel/mt ©] HEF
LiAc/TE(0.1M LiAc, 1X TE)Z Zol&th &3k AXEZ 100pxe] JAA%E
DNA 1pg, Salmon sperm DNA 4u0(10mg/ml)E 43 50% PEG £
300pubs H7bsko] 28TeolA 303t widstsltt. o] F 42TCeA 10+ &<t

: F3to] 28TCollxd EMMO] 73 ¢}

heat shockS & F A XE AHA|A] o] %

44~5<, YES®] A oF 29zt st

Fl
l

f

d

o~

]:]
ATt

ol

2—4. S.pombe Genomic DNA isolation
19l chromosomal DNA®] F%< DNeasy Plant Mini Kit(Qiagen) &
ARgslth BERe] AlEHM S S AT Aok Kitel AleH A ko rw
Ut o] 3t
AR E stationary phase® wjeFsA F=st & CSE buffer® A% st
Ao Foldls XS Wy =E v St Spheroplast buffer 1ml=
celle & FojF F 37TelA 307 wjesto] Axde] Fio] ETEFH
ghoh. 304 & 5u2 cell?} 10% SDS 5ulE 4o celle] Ex&= A
spelgtty, Alxde] o] z Fojglgol &fldw Kitel wE8d H¥HE

o

2—5. Spot Assay for Growth

AP aro FIdEEE SHs] fs HHAQA o, aRE
e =)o) stationary phase® 7]& H 2x107cell/ml ©°] HEE L=

T2 WE cell5S 10%cell/md FE 107cell/m7bA] &Aoo ®

Nl
A
)
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sl ngEiAel  3uA  loopE ARl AANMAES #AEHH

P E IEE F oF 4~54%F wiFdt

2—6. Random Spore analysis

Random spore analysist THE phenotyped Ko strain¥ crossAlA
sporeEs Ao+ WHO R roml AAEAWHO|9 a+ strains AFE Y&
Arsml:’kan” h— strain®} 216 cross Al# random spore analysisE T3
FATE S screenings §3l ¥ =AW FFE rsml A=A
h+ strain¥} crossAl#A random spore analysisE T 338t T AALE Ko
+ 825 9 538 stk Random spore analysist h— straind A+
straing ME platecl*] Eo8 SHTFE 42 ta, AZF 28°Cel w3}
o cell= WHIAIA, oluiAl7} | AFEE0] FwEd 38to] sporulation® Al gt
ol celle 1me] FHFol Fo1Fa 7] glusulaseE 5~7 wl H7}sE &
6A1%F O wi%Fete] FAHE = ALs FYMEE lysisAlZT o]+
ZHT5E AHE T AGs 59 sporesE= (EMM: 1000 spores/plate, YES:

100 spores/plate) A 7gujA] e 5 Fato] 28 CollA ka3t

oX)
s
_>|‘1_4

2—"7. Southern Blotting

rsml FAA7F &3] disruption A=A Feldr] 8] Amershams
ECL nonisotopic method & A}F&3}o] Southern blotting <= 3331t}
Genomic DNA @] rsml F+3A5 kan” marker = X 3HA|Z1 DNA & Pstl ¥}
Bgill Astgs= Zsktd, 18]3 DNA ZAH-E size marker 9F Zo] 1 %
low EEO agarose gel o d7]9% sto] #2]d ¥, depurination & ofA
15 & , denaturation &4l 45 <, 183l neutralization & ¢4

19
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45 3+ A o]o] gel 4¢ DNA ©HES reverse transfer
WHo® 20x SSC solution & ©]€3l9] Hybond—N+ membrane ©°.=
Schleicher & schuell €715 AFg-3to] 4 A|ZF &<t transfer 3FQATH 1 T
DNA ©@#HES transfer AlZl Hybond—N+ membrane & UV =
cross—link (0.15J/cm? &%3 DNA 2 membrane © LA %t}
Pre—hybridizatione  42Ceo|4 1Azt &<F  ECL  hybridization
solution®. % 3}% 31, Probe labelings 100ng/ul2] probe DNA 1.5l
TDW 8.5uE Ao =+ %, 5% FoF #9 denaturation Al ts iceol
Ay do]3=2 ). Labeling reagent® glutaraldehydesS 102 i1 2+
Mol & & 37CelAd 1087 incubation 3t Tt Prehybridizationdt
solution®} 2+ 4o} =11 Hybridization= 42TCo|A 1647+ FoF 83}t
Primary Wash Buffer® membranes washd}lal 2x SSCZ thA] washdlt H,
ECL DNA detection reagentE ©]-83}o] detections F3ct. 1 vt

Kodak image program< ©]83}%] signals &9135}31t}.
2—8. In situ hybridization

AEE 2-4x10%ell/me] sEZ wWjds F 30% formaldehydeE 6 me
A7bato] 45%3F A7 ©]E 0.3M PBS+Glycine &4z 94 %
spheroplast buffer ° 1x107cell/m(¥ Al FojFFo] 37Tl 147 wjek
At} Poly—lysinel.® FHE £&g}o|=o] SCE HYZE Eo]F celld 28 E
of cello] &gtol=eof QA 3t7] fal 4Tl 22 & H 20T w&
ol Efol=E 2A13F o] FolFlvh. vk s s8] R §F 2XSSCE

o
-

QAT 10402 hybridization solutiong H7}ste] AW ZFHAE o] 37T
o ] overnight (7A]7F o] 3k tE 2XSSCE AF&oA] 58, o]3 AF2of A
2087 YAt 37CoAd 2087 23] Y3t F Fluorescine—
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Antidigoxigenin Antibody solutionS #2344 rhodamine (AFE-82 59
GFP7F E°13= 292 10 w F7lste] AW =etns Yo 37TelA 14
b vjeFelglth. o] 2XSSCE ZF=olA 1537F 2¥14 f4dste] oy %
DAPI mounting medium< 12 u F7}ste] AWM IZeAS du W53}

ol FHFHw|AFow FHSIATH
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m. A3

1. GAAA Bdde] AEe 9

<L

naF AF

AAAYE|H mRNAZF oA AEZZAZ o] (mRNA export) =t
b WA (carrier) & AR = Mex67 @A BAgRwel S pombe
o] mRNA exportol] #3stx|gF Ao H=Ao]|X]+= &4t} (Yoon et al.,
2000). S. pombe°lX AA=ZAWHo|S Amex67 WHFHAAE o] L3}
/3 X AF(synthetic lethality) & Xol= &=AWo] 75 AAEsdo
(Yoon et al, 2003). olg7A Azt FAAA = g
(complementation) 3t+= rsml A5 F249 3% (Yoon et al, 2004).
rsml FAAE QIEFES] Qla 296709 ofv]iAte
a5 3t AN w, Rsml @A) o BAFS 34.6 kDa®l3lth. rsml
FARE Ao Aol A= oy rsml AAEAWO] #Fo AL
ok el Hlal 2w =%, AdAdEdAWHol= AAAQ mRNA exportol
ok7ko] Asts W TH(Kang et al, 2008). ¥ Ao A= mRNA exportol A
Rsml wilze] odss A Aoz dolH i1 mRNA exporte] 3osdhs=
MEE export UAE= 271 8, rsml AAdsdAWo]l iy ARk}
FAAAE Hole EdRolE Astaat skt
Zkzke]l Ak supert EAWol7E mE dolws uwie Aol I
A7 AE7E So] HE

X
=

Ol

.

2
ML

o

VR A] kARt R Bl Eidol ) =
AE FAAAE dtrh olgA A om FAHAAE RHole 7 fHAE
NeAow AdEe] Qv EEaRA FAHAA EdRolES AEaE

A& oA 7}s3F R EE (repressible promoter) ¢l nmtl(no message in

thiamine) T2 REE A3 T (Maundrell, 1993). ©] T2 REE
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glopnlo] H7tH s wf A wo] gAl€v. pREPS8IX ZEehAm ==
nmt]l TEFES] TATA box o] =dWolE doA opdFel nls| A7|7
7V okt nmtl ETEEEE A3 Yt (Forsburg, 1993). pREP81X
ZgAu = rsml FAAY ORF & F2438le] pREP81X-rsml
ZgAnEE A2 Y (Kang et al, 2008). rsml FAAY] AAN= nmtl
IR RE o ds Wwor g ¥olvylo] HI7LE HjA| oAM= o] F2] o]
AAH}H(Fig. 1). Aol 2 (mutagenesis) ol AFE BT+ G|
Aol rsml FAAZE AAE el QA rsml ©] £°9/9YE pREP81X—rsml
ZYArEE JHA A v BT rsml AAEdWolE AEERS Sl
3913} 3., pREP81X-rsml Z&}~vw|=x DNA sequencing = Z3l

Folstel ek (5 AN,

mt
promoter

No Rsmip
rsml

Arsmi

*)(HH)F

Viable Synthetic lethal

Figure 1. Schematic diagram representing synthetic lethal screen

Synthetic lethal mutants is kept viable by expression of rsmI gene from repressible
nmt promoter in the plasmids in the absence of thiamine (-B1), though mutations of
two genes are synthetic lethal. In the presence of thiamine (+B1), the expression of

rsm1 gene is repressed, resulting in inhibition of growth (Lethal) if unknown synthetic
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lethal gene is mutated.
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S AgskAnba vz AlFsigion, o] we] FEES VF(100%) o=
IAIZES AYstiS W Bt oF 78%2 BE

3AITEE oF 31%, 4X7FE oF 14%°] AEE&S BEAtH(Fig. 2). BEEo] ¢
3097 HlE W =dAWe] #FE AET FEo] Frhe AY AT

SAZ, Hd °oF 31% (AR 20%~40%) 2 A= Z

-3
TR =AWl AES AF AWl do] AErtor A (Fig. 2).

-
-

Survival colony number (%)
g FE§ 88§ 38¢§¢

o
-
N
w
IS

Figure 2. Cell viability of mutants
Cell viability when they were incubated at 24°C for the indicated time points at the
restrictive condition (3% EMS).
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AL Aol AEH S 93 ZoAo] fk AS 9, WA EAFE
3% EMSZ= 3AIZF F<b A st AHA HiXe] HFsk & 27TCoA
HjeFsloitt. oF 49 o] Z=ZU (colony) 7} ZHA Hold, Elolwlo] Sojgl:=

w2} Eotylo]l ¢l wiAlel Z}7}; replica® WA 27TCelA  wieFstaiT.
XA EAHol Y] S HA st7] fl8l vl el phloxineBE #7133l T,
2olelE A EZE5L  phloxineBE AX yloZ wjEFslEz MZo] o

2As dWoh 793F eokst &

=]
Ell
o197 ke WAL By 277t 44AA A vsek
1

Aol A PEAL WA, Hoprlo] Eojly MAgME FrY 2717}
Ay Qe B wi ASS AWt & 320,0000 A9 ZzUs
BAete] 1342 25712 AWatgh(FR vAA)

streakingste] 27TCelA e AF AZE Flsigltt. izl =

Elopnle] EA] fio Aaglol & AASARE, rsmic] HEo] A E=
(Elotmie] ol A2l Aol rsmie] WdEE = (Elofylo] §li=
iAo wls = 75 147015 232 AEEke] SLrsml~142 ¥ 3klth
(Fig. 3A). Figure 3A°|A ®%0], SLrsml, 2,5, 7,9, 10, 11, 12, 13, 149]
oHE 5ol HlSAl Elobulel] &%t AR &E Aolrt Wol v e B
WATE o] #FE BFHLEL AolE WHSHA K] f@ spot assayE
A el tH(Fig. 3B). dnbA o ® Elotrlo] Fofqle wiA oA 2] A& et
Zw o wEY] wjie Boprlo] FollA ¢h= wiAE 1Y o wjekate] F
Ao A 2] 2ol & BT, Figure 3BS] spot assay® &aliAl &<le]
e W= 10vHellA 1000vH FX=e] ztolE HATh Holyle] o uwhet
100w oo xo)7} Y= #5+= SLrsmb, 6, 7, 8, 9, 10, 11, 12, 13,

140]t},
g dAmAFor 7 dFES wEENe W AAHd dHE Hole
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(B)
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(B) continued.

- Bl

Figure 3. Growth test for synthetic lethal mutants

(A) Growth of synthetic lethal mutants. Arsml:kan” — pREP81x-rsml is control.
Cells were streaked onto EMM medium with and without thiamine. The plates were
incubated by 5days minimal medium(EMM) with thiamine(B;) presence condition
and 6days minimal medium(EMM) with thiamine(B;) absence condition at 28°.

(B) The plates were incubated by 5days minimal medium(EMM) with thiamine(B;)
presence condition and 6days minimal medium(EMM) with thiamine(B;) absence
condition at 28°. Arsml:kan” — pREP81x-rsml is control. Arsml:kan" — pREP81x-
rsml and synthetic lethal mutants were spotted in 10-fold serial dilutions onto
EMM plates in the absence of thiamine(B;) or in the presence thiamine(By).
Synthetic lethal mutants seen growth defect on minimal medium(EMM) with

thiamine(B;) presence condition.
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3. A3 Aol #5F9 ArH (complementation) #HQl.

sold ZXE dFE 7] 9&siA nmtl
o= Zepam| =9l pDW232el| rsmiIs WA Az

pDW232—-rsml& AE3 Edwe] dF5ed FAdEsto]  Elopnlo]
=03 MACAME F AEk=AE #RIskelth(Table 5). &Sl ARE-gH
e ETavEeds uracil $AFAATE =907 wiLel EMM-U
Hj | ol A w ket o, Hoplg sk A3 HrbekA| ok wiA o y-rol
AEsA. gopdle] x4 WA ok EAW|EE Eloprle] f{o
drglo] WA, A FAEr Hoply Aaglo] Hlzstud, o= rsml
7} AbH (complementation) 3L, = rsmlol o3t XA @
T4, 7oz Bodtes s e fAlstH olglel: Hadtal e
e S ARss e 371 f1elM subZ pabp, mio3, snzl,
dbp57F oY= pDW 232 ¢} glel, nup97, mex67, nupl84, rael®]
=ole EgArEE FAdSsy dxroezs ¥ pDW 232 &
AFESESATE o] FAAES mRNA  exporte]  #oEoitta &
FAARA o]F o] &ste] rsmio] FAAAAEA Zropdl FAWo] w9
AR FAAE gRlegla, ol F3o #HE Jles FHe 7 W
wolth, gz S u rsmid ARE Hol= AL SL rsm2~9,

SL rsmll, SL rsml3, SL rsml4olt}(A= v]AA). ©§E FH1#2}9
BERAAE BYS ol AR dxaol Hldl mex67, rael, gleloll 7%
AEAS Btk SL rsmle a3 vludls w glelo] thE FA Aol
vl A st ARAAES Hla, Holwls H7Est wix|oA Z AebA] X
SL rsm2~6, SL rsm8~14+ tx=7Y vudS W mex67, glel, raeldl
7ot ARAAS HAYT. mex67, glelol B3|A raelo] 1 AE7F ekdit). SL
= FHAA ] k3l ARE WU mex67, glel, rael, pabp,

Jo
M
2

OLE:] ;ﬁ

gk

o

?""
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mlo37} v ARkl HlsfA kgl #edo]l Qle Ao ® HQlt SL
rsmb8 ¢ mio3el 4R E Ko, mlosde HWE wTFolA A7 oFsitt
ol SL rsm5% mlo3 A8k Aol & 7hsd& Bt SL rsm4, 5,
6, 9, 11, 12, 13, 14+ snzIl MHE HAY. WA= pabp, dbpb, sub’,
nupl84, nup97:& W& FAAe] HlEl AE7E ofstal FHAow ol
Atta AlsEv (s WAAD. rsmiel AEE Hole #F7F thE e
HelX mex67, rael, glel #AAkel] wielx HdrRE o AstA EHI,
snzl9tE e el HlEiA o Ast AREE HQ Fo=®E Hob Aol
Aokl AlmE
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Table 5. Results of mRNA export factors genes complementation.

pDW Mex67 Rael Glel Snzl
TR o e o
SL rsml - + + + +
SL rsm2 - + + + +
SL rsm3 - + + + +
SL rsm4 - ++ + + +
SL rsmb - +++ +++ +++ ++
SL rsm6 + +++ + +++ ++
SL rsm7 - + + + —
SL rsm8 - + + + +
SL rsm9 - ++ +++ +++ ++
SL rsm10 - +++ ++ +++ ++
SL rsmll - ++ + + +
SL rsml2 - +++ ++ +++ ++
SL rsm13 + ++ + +++ ++
SL rsm14 - +++ ++ +++ ++
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4. AE3I =AHO] #52 mRNA export A3 FAL

st EAWol 59l mRNA exportel]l #HoIdt=AE LotR A} in

situ  hybridizations &3 E<dW]l FF  Poly(A)'RNA #XEF
ZAbsk vk (Fig. 4). mRNA exportoll A§o] gl 474 AlZolA = mRNA7}
gz B w7 9ste] AEAZ olFsA H PR, Poly (A)'RNA 37}
A Ao FdsA yeRdTh 84 mRNA exporte]l A3S Holi=
Aol FdFoA = mRNAZE AMEAR wAU7E=x] Xetar 3 Qho

Adst Ao #55 T SL rsml, 2,5,6,7,8,9, 10, 11, 12, 13
gloprlo] EAfstA] ¢bg wi= Aol Kolx| vt ofdh Agvks WO
Eloprlo] =41 wl Poly (A) 'RNAZF & dlo] HEZ 9l mRNA export
defect® Hth o] T4 SL rsm8, 12 Eotwlo] &EA uwf AshS
Rolz Y& #5552 Y mRNA export defect7} <Fglty, Tk SL rsm32
Elopule] A9 ¥R o] mRNA export defectd K AHE Kofo]
H g A A o1}, 18]y SL rsm4, 14 Elopwlo] &A1& w] mRNA export
defect® HolA &ok=d, mRNA exportoll #HoIshx] FA|nk Ao S
7N A= Akl ZEARol7E dots Aoletal AlRE Y. SL rsml119] A%
Elotrlo] gl WA E ATES RO Eotvlo] e wiA|eA] 7t
AsS Kol rsml¥TF ofygl mRNA exporte] #THHE TrE FQ3
Tz ZAMo 7 dots 7hsAdol St

14718 %5 ol mRNA exporte] #HoIst rsmiol TAAXALE
Holx= F83t Zdo| #F 4715 A¥ESS 1 o= SL rsm2, SL rsm6, SL

rsmll, SL rsm139]t}.
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EMM -Bl

Arsml::kan
/ pREP- rsml

SL rsml

SL rsm?2

SL rsm3

SL rsm4

SL rsmb

Poly(A)* DAPI
RNA (DNA)
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>L rsmiv
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EMM -Bl EMM +B1
o . .
Poly(A)* DAPI Poly(A)* DAPI
RNA (DNA) RNA (DNA)

Figure 4. Poly(A)* RNA localization of synthetic lethal mutants
Poly(A)* RNA localization by In situ hybridization. Poly(A)+ RNA localization in

synthetic lethal mutants. Mutants were grown to the mid-log phase in
appropriately supplemented EMM medium in the absence of thiamine (-B1) or in

the presence of thiamine (+B1) for 18h. Coincident DAPI staining is shown in the

right panels.
5. AEs TdWe] 79 Al
36
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14709 #FE Zo|A mRNA exporte] #ojsla A XA A A
AA 7 8] Hol= EZAWo] #5 47, SLrsm2, SLrsm6, SLrsmll,
SLrsml13E &2} h" Arsml:kan'/pREP81X—rsml w52} wHjA#A T#Ho)
A= =AWolE AAstA st wHjste] A2 FA FoA o8]

AL 2AMTE Aol JAHE dFse AEste] 23 (Bloprlol

So3lE A oA AAEHE=E A FEE Sl Ay, E#F< SLrsm
+FERT ¢ 523 A xolE mAth(Fig. 5, Fig. 3% ®|1). rsml

B =
e} #Ho] gl EAdHolE AATOEZN, Elopilo] gl wiX| oA #
Abekar, Elopulo] S0l iAo REFrR A FErF o = F ok

- B1 + B1

Arsml::karr
/ pREP- rsml

SL rsm2

SL rsm6

SL rsmll

SL rsm13

Figure 5. Growth test for synthetic lethal mutants
The plates were incubated by 5days minimal medium(EMM) with thiamine(B,)
presence condition and 6days minimal medium(EMM) with thiamine(B;) absence

condition at 28°. Arsm1:kan”— pREP81x-rsml is control.
olgA HAE EAWol #FEE rsml AAUHFAAS} HF] #AO]
NEAE sty A8, pDW232-rsm1S FA A3 Elotulo] S0l
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HiA = 2 AebEAE It (Fig. 6). 3 mRNA  exportell
#Hosttty dHI {FHlRE FANAM mexb67, rael, glel, snzl&
FAHgste] ArAdS gkt (Fig. 6). SLrsm29 A%+ dlf2 of
ARAAES B, 2T RY rsml, mex67, rael®] 73X 4ot} SLrsm6 2]
A= RS pDW232)HY} rsml, mex67, rael, glel, snzI©|
AR, tE el Bl AeAl ARSItk SLrsml119] B9
) ol BsiA rsml, mex67, rael, glelol| MHE Ho|lil, snzle FHE
Holx ¢kttt SLrsml39 A+ tiF® okt ARAS BRI oY rsml,
mex67, raelo]l ZFEEUTE Ao FAWo|l dF=2 rsmlel °FeHA
ARSI o Wl o] ZARo] dFE2 U AshA RSkt

AEst ZAWo] #FE°] mRNA exportol] #ASI=AE LolR 1A}k in
situ hybridizationg %3 EdAWo] F+F poly(A)" RNAS EIXE
ZAVeFA T (Fig. 7). SLrsm2, SLrsm6, SLrsmlli: Al A Xt mRNA
export Agre] o F33tA B AT SLrsml13 A3 H] =53l

spot assay®} streakinge ©]&3 FAAAL 3l A F = (Fig. 5),
rsmI¥ mRNA exporte] sttty I trE FA4x9] FAASS
o] &3t JR#AA (Fig. 6), mRNA export®] A3 (Fig. 7)S s Az
SLrsm2, 6, 11, 13¢] Eddo] A5l 242 rsml AANH /4
FAAAFE Holill mRNA exportel] #oj# 7hsAol & #9d +F

o]t} (Table 6).

s
<
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SLrsm2| SLrsm2
/pDW- | /pDW-
sml mex
SLrsm2 SLrsm2
/pDW-
/pDW glel
SLrsm2
/pDW-
1
SLrsm2 &
/pDW-
snzl
SLrsmé6 | SLrsm6 SLrsml1l SLrsmll
/pDW- | /pDW- /prv- /pDW-
sml mex S mex
SLrsm6 f;gﬁf' SLrsmil ;’;’Dﬂh
i glel T glel
SLrsm6 SLrsm1l
/pDW- /pDW-
SLrsm6 et SLrsml. el
/pDW- /pDW-
snzl snzl

Figure 6. Results of mRNA export factors genes complementation.
Cells were streaked onto EMM medium with thiamine. The plates were incubated by
6days minimal medium(EMM) with thiamine(B1) presence condition at 28°. pDW232 is

control.
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EMM -Bl +B1

Arsm1::karr
/ pREP- rsml
SL rsm2 _ ats ' 
o . .
o . H
Poly(A)* DAPI Poly(A)* DAPI
RNA (DNA) RNA (DNA)

Figure 7. Poly(A)* RNA localization of synthetic lethal mutants
Poly(A)* RNA localization by In situ hybridization. Poly(A)+ RNA localization in

synthetic lethal mutants. Mutants were grown to the mid-log phase in
appropriately supplemented EMM medium in the absence of thiamine or in the

presence of thiamine for 18h. Coincident DAPI staining is shown in the right panels.
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Table 6. Summary of mRNA export factors genes complementation.

SL rsm2 SL rsm6 SL rsmll SL rsm13
Growth +++ +++ +++ ++
Rate
pDW - - - +
Rsml + +++ ++ ++
Mex67 +++ +++ ++ ++
Rael +++ +++ ++ ++
Glel + +++ + ++
Snzl + +++ - +
mRNA export + t I +

defect
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V. E9

a2ox  mRNA export <RWHA|(carrier)® OIAXE mex679
AWel]l  Amex67 WAt A A (synthetic  lethality) &
Kol Edwlo]l 75 Adslen, oA AdEd FAXAL ZdRolE
ol-&sto] rsml FAAE FEY s (Yoon et al, 2003; Yoon et al,
2004). rsml A= AEEC]l 1oL 296719 ofviabs e shelal
ow, Rsml A o] o f A 34.6 kDaolth. rsml 2= Ao
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EPYS $RRIL 5, U FAAEY NS ok A% A EAQ

4
ASEAE Fa ARE mRNA export AAEEL WL AT

S. pombe°lA] Rsml @®WAL Fola Rl S. cerevisiael)
Pmi39 ©¥ A7 FAMIS ZHEth Pmi39+: Mipl, Mip29t A5 4838t
improper mRNA ¢] retention®] #ofsttiar &d#x Qlth(Palancade et al.,
2005). £ A NA Nup2ll @A Fotgr el Mipl T A7 FAM &
Holth, =3k ZolgRoA Mlpl¥ Nab29] 43242 mRNAC nuclear
exportol] mW¢- FQ23 s st Uk rsmi¥ ¥HEE SLrsm2, SLrsm6,
SLrsmll, SLrsml3°] 45 &3 M2 FdxA50] v, 5 &
AR LM% Nup2ll, Nab29 Az gL sl gt g3} Rsml?
MZE 7153 A3, improper mRNAS] retention®] #oIst=A]e] #3t A
T7F K& ojof gt
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Abstract

Screening of synthetic lethal mutants with rsm1I null allele

involved in mRNA export in fission yeast.

Moon Dong Ge Ra Mi
Department of Biology
Graduate School

Sungshin Women’s University

In order to identity the genes in fission yeast Schizosaccharomyces
pombe that are functionally involved in mRNA export, mutants that
showed growth retardation or synthetic lethality with the rsm1 null allele
were isolated and characterized.

For this screening, we used the AJrsml null mutant harboring the
pREP81X—-rsml vector, where the expression of rsml is repressed in
the presence of thiamine. This strain was mutagenized with EMS and
approximately 320,000 colonies were analyzed. The dye phloxineB was
added into media to easily identify the synthetic lethal mutants. The
mutant colonies that showed growth defects only in the presence of
thiamine were screened at 27C. Fourteen mutant cells were finally
isolated in this screening and tentatively named as SLrsml through
SLrsml4. Vectors containing the genes known to be involved in mRNA
export were transformed into theses SLrsm mutant cells and checked

whether these genes could complement the growth defects of these
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mutants in the presence of thiamine. Among these mutants, SLrsm2~9,
11, 13, 14 were complemented by rsml, glel, mex67, rael, snzIl genes.
The accumulation of poly (A) " RNA in the nucleus is exhibited in SLrsml,
2,5,6,7,9,10, 11, 13.

Four mutants (SLrsm2, 6, 11, 13) that showed better synthetic lethal
phenotype and more severe defects in mRNA export were selected, and
mated with the original A” 4rsm1 null strain to clear up the background
mutation. Through random spore analysis, the resulting colonies with
synthetic lethal phenotype were selected and characterized once more.

These results suggest that SLrsm2, 6, 11, 13 isolated in fission yeast

interacted genetically with rsml and were defective in mRNA export.
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