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28 gzZolA mRNPe 33 Az Apo]o] o]F dute] st
Nuclear Pore Complex(NPC)E &l o]FojAm o]F & AiAzs 5
oA o7 ©9l2s}= transport receptors(carriers)2} soluble transport
factorsE°] #oJ3tt}. mRNPQ carrier? o7 A]+= heterodimeric NXF—
NXTHW AL 3t5 28 AE ERAAFE Atge] o]27|71%] & HEFH
o] 31o™ mRNP complexE NPC7}A| AAA7]&= IS 3= Fo2 F=
Aol @RoA NXF2 homologS HolE= Mex67pS mRNA  AARg}
processing¥g el #ost= o] @A S AF3e] export receptor®EA]
9 7]1eS 9ddtth. mRNA export##d EAHWHo|EL2 synthetic lethal
screens o] g3t EAgHRo|lA mRNA export pathway? 718 FQ3F
player?l Mex67%} synthetic lethalityS Hol&= 3FHF2 mutantE &<lsf
Atk 1 T stue] mutant2H-E obA Vlso] WEHAA ok AR FHAA
= F2Y5t] spNicgoolet ettt spNic96 A= 85171¢] amino
acidE encodestil 31w ORF ol 1719 introno] EAjgtc}. o] /=t
= S. cerevisiae®] nucleoporin®! Nic96, S. pombe nppl063} FAHIS Zt

U spNic96 AR = Aol B4HolA] k.
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1.4 &
A3 A= =2 A8 BEoME FAGEIE & Qe Ay o
;e G AFEAA dojdtt o]y Ed e FHAAE
AAA A D dAxA = FelskA Rl RNASEH @z 2o AdjEAE2
At AEZAS FAgle]l olFstojort st} of2lst AfiEAE2] W} A
A Afo] 9] o]F2 uke] EAsk= Nuclear Pore Complex(NPC)E F3l ©]
Folxltk, NPCx= &R° 43¢ 40MDa, HF5E #& 3¢ 125MDadEe
Adl AR o] FoiA Q. AME thE A7IANE 71241 NPCO %2+ &
BolA HF EFE7IX HEEo] Qo1 Nuclear basket, central core,
cytoplasmic fibrils® ©]Fo] & It} (Stoffler et al., 2001; Fig 1). NPCE +

st @A S nucleoporins (Nups)©|2f sh @59 49 3 w7 e

32

@

e

v 7 = Awto] degenerate FG repeatsE X3H3}1L transport &Aoo
docking siteZ A3t} nuclear transportel]s signal¥} UYAES o7
3} nuclear importAloli= Nuclear localization signals(NLS), nuclear
exportAlo=  Nuclear export  signals(NES)S  zte= gaigo]
karyopherins (Kaps or importins/exportins)®|2t &2+ importin— 8
family 9] transport receptors® A3 z-go] doji} E2 9| o]%Fo] 75zl
t}. karyopherins®] N—terminal domain< small GTPase Ran¥ bindingd}
1 Ran—GTP2% FG nucleoporin®?] A3 245 %38 cargoes? HFS 1j
Metek. Holi= Ran—GTP7L, AXEAel= Ran—GDP7} 242 x50 o] Fat
© AdEAES &9 WEAdS A4t (Weis, 2003; Lei and Silver,

2002).

r°"

Ran< mRNA exportol4 =29 mRNA binding protein® recycling
o Qlo] Fesith. AlE A E RNA ATAE @2 429 heterogeneous



nuclear (hn) RNP ©@# 2 = processing factor® 3% il 5 —capping,
splicing, 3’ end cleavage, polyadenylatione <33} nuclear export’}
7Fest As=d mRNP H¥AE FAdstth. @3 Alxd ApolE st
export’} A== F hnRNPE mRNAQF 235 o] Q7] wj&o] mRNP
HEA = nuclear exit® W7l8H= signals XEsIL S Ao RAAXT
(Nakielny et al., 1999).

mRNA®] exporti= ©E RNA (tRNA, rRNA, snRNAS) 9 transport8}
g2l "4 Hxeta A o 7)#e 9& dolyb (Reed and Hurt,2002),
importin— A type familyol 3%} transport receptorst} Ran Wiz o] =
oJslA] &3 non— B type? carriers?l heterodimeric NXF—NXT w9z
¥} 1S soluble export factors?t #odslar Qth(Cullen, 2003; Thakurta
et al., 2003; Erkmann and Kutay, 2004). mRNPQ] carrier@ oAA+=
heterodimeric NXF-NXT@# AL ab5 18 AEQl G R oAHFE Algho]
olZ77HA] # HEXO ¢low, mRNP complex® NPC7HA dAA7]& o
1S st Ao FZFEH(Cullen, 2003; Erkmann and kutay, 2004).
Soluble export factors®& RNA ZAZ®d(Npl3p, Nab2p &),

Lo

nucleoporin %+ NPC—associated proteins(Mtr2p, Glelp, Raelp,
Nupl16p, Nupl59p %), RNA helicase (Sub2p, Dbp5 %), ATPase (Elflp
) ol Atk 1T AEolA o] @A EC] homologE%E mRNA export]
Pojsty arel EAWolES complementationdhis O E Kol mRNA
export®] 2§ 71&e A ow A HEHO Qe RAoR AAXT(Lei
and Silver, 2002; Cullen, 2003).

mRNA export pathwaye 28 7]2Fe] 534 i< in vitro system
Al AseAQ H2HPHol % A7} k. 172 E mRNA exportel] I

oS factorEe 271 918 FARA, BA/MEPESHA ATl T &



HArlo] 9J+= a77F £ model systemlZE o] £} s A AEZA
S.cerevisiae®} S. pombei= 32 FZo] folsta Astez], A A T)E
TAA A" o] 2 g o] glo] xlE gEo] 7]EAQl A

2 model systeme|t}. Y BLE@EA S pombet WolgEel
S.cerevisiaex= 18S rRNA #+4]of o] Rst# o7 Adds] He] "Hojzl Ao
= e on (Fig 2), AA 422 30% JE7t ¢+ds] v =g o] ¥

oA AFolHE Holi vk mRNA export 7]#te] QoM F+ &R+ A4

o

3t zpo]dS Hlth NXF-NXTCl S cerevisiae Mex67p—Mtr2+= mRNA
exportell ZFA ol S pombe Mex67p—Nxtle HFAo|# 9t} (Segref
et al.,1997; Yoon et al.,, 2000; Thakurta et al., 2004). 238 S
cerevisiaed| A= 4 olA] 942 Raelp®| S pombel A= HFA o), A
AZ Raelp® I5AES Raelp homologe= mRNA export carrier 2!
NXF—NXT heterodimers®} fAFsE A& HJoZH vl=st JTd-& @i
st Ao 2 FZ5¥t(Pritchard et al., 1999; Sabri and Visa, 2000; Yoon
et al., 2000; Blevins et al., 2003). A2 O& F+ T7F @R A Hol]i= o]
213t z}o]= mRNA exportel] L3 F w2 (Mex67p, Raelp)o] &4
l's& FPIAY B& d=2A 245 o
A 7 e SAlETh ol9k o] F oaRo Aol X AEo] AA A
¢l mRNA export 712 olafist7] 28l s HebA o=z #-gatal Qi
mRNA export?] #-8& 7]&= olafistr] fAsir= 7 5

Q
stS 3 Alow AZEE Mex67p T+ Raelp® A3 835t 29

N
i)

mRNA export pathways 2]

N

t carriersd

¢

export factorg Zrotlal 1 93-S st Aol vi¢ Fastth
2 A& o= mRNA export## =¢Ho| 52 synthetic lethal screen
S o] g3to] EIaRoA mRNA export pathway?l 74 =23 players!

Mex67¢} synthetic lethalityE Hol+ 3572 mutant T 32 mutant®



FH obf 7leo] BEAA] & MERXE FAAE EEYs] spNicdse v
HatAth spNic96 FAA= 17019] introng 7HAaL §lem 97.5 kDa, 85171
9] amino acidE encodedtil Yu}. TS spNic96= S, cerevisiael)
nucleoporin®! Nic96, S. pombe NpplO6 2} similarityE H.QIt}. =S
spNic96 +AA7F AAR AWl E Azt spNiCI6 A2 mRNA

exportA] 7%l tjstel wzstaA gt
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Figure 1. Surface of nuclear pore complex architecture



— Archaeascomycetes —————— Schizosaccharomyces pombe

As Saccharomyces cerevisiae
comycete |
fungi ___{hudding) Yeasts _l

: Candida albicans
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Fichia pastotis
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Feanicilium chisogenim

Figure 2. Phylogenetic tree of S. pombe and S. cerevisiae



S. pombe T+ haploid strain AY217 3} Diploid strain SP286,
ED665/668 & AH&-3k91aL, Plasmid = pBlueskript SK(+) —NotZ, 41uGFP,
41u3GFP & AHE3ISith S, pombe #%Feli= YES ¢ EMM(Edinburgh
minimal medium) & ARESIATE. £ coli ¥l¥ell= LB WAl & AME-SFl o,
LB o] A7}3l= Ampicillin 3 YES o #7}sl= G418 9 3=+ 100 ¢ g/ml
2 Sk ax weFel] ARE-3 wiX]:= Difco, Q—Bio, AF#-¥ Chemical <
Sigma ¢} MP #|&& AFE39th. PCR of Q3 primer + #|xH¥], Taq
polymerase += AW = Nova Taq, TaKaRa Pfu & A}&3lGow, Astasr
+ New England Biolabs (NEB), ligation kit + TaKaRa A%< AFE3}%it)
Southern blotting ¢ AF8-¥ ECL (Enhanced Chemiluminescence labeling
and detection) kit ¥ Amersham Life Science , PCR clean up kit 2} gel

extraction kit += QIAGEN A& & o] &34t}



Table 1. Strains used in this study

Strains Genotype
S. pombe
SP 286 h+/h+leul —32/leu—32urad—d18/ura4—d18ade6—

M210/ade6—M216

ED665/668 h+/h—leul—32/leu—32ura4d—d18/ura4d—d18ade6—
M210/ade6—M216

AY 217 h—leul—32 urad—d18
E. coli
Topl0 F— mcrA (mrr—hsdRMS—mcrBC),80lacZM15,lacX74,

deoR,recAl,araD139, (ara—leu) 7697, galU, galK, rpsL,
endAl, nupG




Table 2. S. pombe medium composition (per liter)

YES (Yeast Extract) Medium

YE powder 35g
5g Yeast Extract—Y

30g dextrose

Supplements : 225mg/ { adenine, leucine, uracil

EMM (Edinburgh Minimal Medium)

EMM powder 32¢g
3g potassium hydrogen phthalate
2.2g sodium phosphate dibasic
5g ammonium chloride
20g dextrose
2.1g minimal salt
0.2g vitamins

3mg trace elements

Table 3. E. coli medium composition (per liter)

LB (Luria—Bertani) Medium

NaCl 10g
Tryptone 10g
Yeast extract Sg

Agar 2%




Table 4. PCR primer used in this study

Primer name Primer sequence (5° — 3" )

Nic 5For GAACACGAGGCACATATGTG

Nic 3Rev AATGGAAAAGTGTCTCTGAG

Nic U5Rev—tail ACATATAGCCAGTGGGATTTGTAGCTAATGGTCAAGATG
TAAACAAGAAC

Nic K5Rev—tail CTGGGCCTCCATGTCGCTGGCCGGGTAATGGTCAAGATG
TAAACAAGAAC

Nic U3For—tail GGTGTTGGAACAGAATAAATTAGATGATACTGCTGCTA
AACAGGCTGATG

Nic K3For—tail CGCTATACTGCTGTCGATTCGATACTATACTGCTGCTAA
ACAGGCTGATG

Nic 5Nest CTTCTGCTGAAAATGGAGGA

Nic 3Nest GAAGACTAGTGCATTCAACA

Kan 1 ATTGCGGCCGCTTTAGCTTGCCTCGTCCC

Kan 2 AATGCGGCCGCTGGATGGCGGCGTTAGTAT

Kan 5DJ ACCCGGCCAGCGACATGGAG

Kan 3DJ AGTATCGAATCGACAGCAGT

Kan 4F GCAGTTTCATTTGATGCTCGATG

Kan 2R CGCACGTCAAGACTGTCAAGGAG

Ura4 1 ATTGCGGCCGCTACAAATCCCACTGGCT

Ura4 2 TATGCGGCCGCATCTAATTTATTCTGTT

Ura 4F TGAATGTAAAATACCATGTAGAC

Ura 2R CACAAATGCATACATATAGCCAG

Ura 5DJ AGCTACAAATCCCACTGGCT

Ura 3DJ CATCTAATTTATTCTGTTCC

Nic96 1 ACACTCGAGGCACATATGTGGGC

Nic96 2 AATGCGGCCGCGAAGTCACCGAGTTCACC

Nic96 3 AATGCGGCCGCAATGCACTAGTCTTCATG

Nic96 5 ACATCTAGAAACGCCTTCCGTTCGCTA

Nic96 7 CAAAGAGGTGGAATTCGTG

Nic96 8 CTTGTCGACATGACGGTTGCGTCTGACGA

10



Table 4. PCR primer used in this study (continued)

Primer name Primer sequence (5° — 3" )

Nic96 9 ATAGGATCCTGTCATTTCTATTTCGCAGC
Nic96 10 CTTGTCGACACGGTTGCGTCTGACGATTC
Nic96 11 ATAGGATCCTCATGTCATTTCTATTTCGC
Nic96 t CATTGGCGCGTTATGAGGAC

Nic96 2t CGCTGAACGTAATGAACTTC

11



1-2. ¥ &9

1) S. pombe Transformation : Lithium Acetate ¥
LiAc—TE solution  0.1M Lithium Acetate
10mM Tris pH 7.5, ImM EDTA
50%PEG4000 50 % Polyethylene glycol in LiAc—TE solution
2) Genomic DNA isolation
Spheroplast beffer (CES buffer) 50mM Citrate/phosphate pH 5.6
40mM EDTA
1.2M sorbitol
3) Southern Blotting
Depurination solution 20N HCI
Denaturation solution 1.5M sodium chloride

0.5M sodium hydroxide

Neutralizing solution 1.5M sodium chloride
0.5M tris—HCI(pH7.5)
20X SSC 0.3M sodium citrate

3M sodium chloride

Primary wash buffer 6M Urea
0.4% SDS
0.5X SSC

12



2. spNic96 knockout mutant A=

1) SubconingS ©]€3%F Knockout mutant A|F

spNic96 gene® ORF & A3t 5', 3' flanking region 7} H9
primerE A&t 57 PCR products+ upstream®| Xhol(5—ACACTC
GAGGCACATATGTGGGC-3)3} downstream®l| Notl(5—AATGCGGCCG
CGAAGTCACCGAGTTCAC-3) site® #7bstol AF&tia, 37 PCR
products+= downstreamel Notl(5—AATGCGGCCGCAATGCACTAGTCT
TCATG—-3) 3} upstream®] Xbal(5—ACATCTAGAAACGCCTTCCGTTCG
CTA-3)& #H7lstel 2+ B8-S PCRE Z%35}9 ). pBluescript SK(+)—
Notl vector (Fig 3) 9 Xhol¥ Xbal siteE o] g3dle] &4 A7 3 & PCR
products®} ligationdte] cloning 3ttt 1 tS spNic96 genes WA A
Zl Marker gene®l wura4®} kan's PCRE o] &35l FEZAF Y. oW urads
pDW234 plasmidE kan'& pBGlel plasmidE 217} template® ©]-&-3tt}.
PCR mixture®} reaction & Table 59 A3ttt A HA cloningl.® %
25l 12} 3} flanking region Aol #l¥ pBspNic96o Notl sites 9]
£3}o] PCR3%F wura4®} kanS Notlo.Z A 2st 3 5 WA cloning #At}.
o’ A Z&H pBNic9db/urad, pBNic9b6/kan” & Xhol/Xbal &4 *2]3}o]

ZZ9 fragment®t &gt}

13



ampicilling act!

f1 [+) erigin 138-444

[i-golactosidase u-fragment 463-816 pBiUESCI"ipf SK+ _I\‘_Iﬁii I
multiple cloning site 653-760 30 kb ¢
lac promoter 817-938
pUC origin 1158-1825 P lac
ampicillin resistance (blo) ORF 1976-2833 \
|
plC on-
pBluescript SK (+/-) Mulliple Cloning Site Region
([sequence shown 601-826)
HApa | l Hirez Il
Ecol} 107 | fce |
17 Pramaler & Kl Dmll Khol Sall
| > .
TTGTAAAACGACGGLCAGT GAATTGTAATACGACTCACTATAGGECGAAT TEGGTACCEGECCCCCCCTCGAGGTCGACGET . . .
M1 3 20 pomer binding T I7 primer binding =il £ K5 primer binding ste. .
BaplOé 1 . ) i Hed | )
e | I'IFﬂ i EcokV [-IU::I{I |I==|| smal - Bomb | Spel Moo | Eagl  Bsil  Secll Sac|

I | | | I | | !
oo ATCGATAAGCTTEATATCGAATTCCTECAGCCOGGEGRATCCACTAGT TCTAGAGLGECCGCCACCOOGGTGOAGCTCCA. |
K5 Drimer birding sde o 5K primer birding site

i T3 Promoter Ii-gu! a-fragment
Lo ]

Ve .ﬂ.’:TTTTGTTCCCTTTAGTMGBETTMTTTCG&GA:TTGG{:GTMTJC&TGGTC&TAGCTGTTTCC
LI primer bindirg sl TS Kevarsa priener binding site

Figure 3. Map of pBluescript SK+ vector (Stratagene).
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Table 5. spNic96 deletion PCR conditions for subcloning

PCR mixture (final 100 z1) PCR reaction

5’ /3’ flanking region
Template DNA (9N2) 1pl

Nic 1/3 primer 1pl

Nic 2/5 primer 1xul

10X dNTP 10 ¢l . .

10X Buffer 10 1 94C  Zmin

Py 141 94°C SOs.ec

TDW 76 11 50°C 1m%n :| 25 cycle
s e

Template DNA .

(pBGle/pDW234) 1l ac e

Kan 1/Ura4 1 primer 1 gl

Kan 2/Ura4 2 primer L pl

10X dNTP 10 1

10X Buffer 10 ¢l

Pfu 1l

TDW 76 ¢l

15



2) Double joint PCR(DJ-PCR) & ©]4-% knockout mutant A=
spNic96 deletion construct A|ZE $J3f 5', 3' flanking region 2} &
3} spNic96 ORF HES thA AlZ selection marker kan'/ura4 2] primer
= A Zskget. 57 Rev, 3° For & kan'/ura4 maker tailS 294 primer=
o) z}<l sk}, knockout construct PCR Double joint PCR(DJ—PCR) =
W (J.H. Yu et al.,, 2004) & ©]-&383{t}. First PCR ©l4 = 5" Forel 5° Rev

+ marker tail, 3’ For + marker tail®} 3 Rev, marker gene (kan'/ura4)

7W7ve FES & AV Fo® gl st v QIAGEN PCR clean up kitE
0] 83} purifystith. First PCROIA 9o{Z productES 5 flanking

amplicon : marker gene (kan'/ura4) : 3’ flanking amplicon 1:3:1¢] H] &=
21y second PCRE 334t} second PCR productE template® 5
3" Nest primerg °|&3te] HEFA O & third PCRE &8ttt PCR § A
7199 =07 el 3 t}S gel elution 3] QIAGEN gel extraction kitZ ©]
&3to] purifystitt. DJ-PCR 7} @AInttke] PCR mixture$} reaction <
Table 6¢l 72 at3ith.

16



Table 6. spNic96 deletion PCR conditions for DJ—PCR

First PCR: amplification of 5° , 3" flanking regions and marker

PCR mixture (final 100 1) PCR reaction
5’ flanking region
Template DNA (9N2) 1pxl
Nic 5° For primer 1l
Nic U5/k5 Rev primer 1pl
dNTP 10 1
10X Buffer 10 ¢l
Taq polymerase 1pl
TDW 76 1l
3’ flanking region 94C 2min
Template DNA (9N2) 1l 94C  30sec
Nic 3’ Rev primer 1pl 55C 1min :| 25 cycle
Nic U3/k3 For primer 1l 72C 1min
dNTP 10 ¢1 72C  7min
10X Buffer 10 ¢ 4T o0
Taq polymerase 1l
TDW 76 1l
kan‘/ura4
Template DNA
(pBGle/pDW234) 1l
K5/U5 DJ primer el
K3/U3 DJ primer L el
dNTP 10 p1
10X Buffer 10 421
Taq polymerase 1T pl
TDW 76 1l

17



Table 6. spNic96 deletion PCR conditions for DJ—PCR (continued)

Second PCR: fusion of three fragments mix

PCR mixture (final 25 «1) PCR reaction
5" flanking amplicon 1l
3’ flanking amplicon 1l 94C  Z2min
Kan/ura amplicon 34l 94C 30sec
dNTP 5. 58T ZOmin:|10 cycle
10X Buifer 95,1  72C  5min
Taq polymerase 0.25 p1 72:C 10min
TDW 15.25 1l 1c @

Third PCR: amplification of the fused knockout constructs

PCR mixture (final 100 g 1) PCR reaction
Template DNA
(2™ PCR product) 0.5 1 94C  2min
Nic 5 Nest primer Lyl 94C  30sec
Nic 3 Nest primer 1 pl 55C  1min j 25cycle
dNTP 101 72C  2min
10X Buffer 10 ¢l 72C  5min
Taqg polymerase Tpl 4C o0
TDW 76.5 11

18



3) S. pombe transformation

S. pombe?] transformation Lithium Acetate W5 (Warbrick et al,
1993) 0.2 335kt AY217, ED665/668 straine EMM+UL media®l
seeddt ¥ 28T 3% A% 7] ¥, fresh EMM+UL media®lA 5-—
8x10° cell/mle] = wj7}x] wjFstdch. o]5 AEZE harvest dto] Ht 3k
TDW=Z wash?3 %, 1x TE/LIACE TtHA] wash st g4 Egdlo] cellvt
Ao & 1-2x10Y cell/mle) s%7F ¥ %= 1x TE/LIACE resuspension
sFATE olEA  doj cell 100px19F salmon sperm DNA  5ul,
transformation 3t1x} &= DNA 8ulL ¥ 2 Ao & 3 50%
PEG4000 300 15 Y3l mix 3t th5 28T oA 307t incubationst it
42°ColA 87k heat shocks & & 2ol 223 WA +
o] 50% PEG4000& €93] A AT}, ura4 maker7F J2 ASH cell 1x
TE®l resuspensiondt®d EMM—U plate©l spreadingdt ¥ 28TColA 44 A
% incubationstil, kan” maker7} & ATE cellx YE media°l
resuspensiondte] 28°C oA o/n 3 & YE+G418ujA] ]| spreadingdt & 3

& ZF 28T incubatorel A Hl ks3It
4) spNic96 knockout mutant &<l
@ Genomic DNA isolation
S. pombeZ transformationd}®] U2 transfomantE 2Z}2te] HjA]| <]

streaking 3}%] single colonyE 92 & EMM+UL media 10mle] seedd}o]
5

o] Ax 7]9th 3,000rpmolA 28 FoF g4 BT ste] cells 7iep ok3l

19



% CES buffer 1mlel resuspensiond}t$th. Zymolase 20T (2.5 mg/ml) =
A 8to] voltexing 3 §F 37TCelA 1A% A% & th& 10% SDSE A st
o] cell wallo] AR EA dAvFdoz Aasty A48 39 45 9 A
7 stk 0.55ml TE, 1% SDS®E cellS resuspension 3F T3 65T of A
1087+ A 28F3tl. 5M potassium acetate 175 p¢1 = 7138kl iceollA 10
A& & F 13,000rpmOE 4TeA 15837 A4 wEste] 43 nt
0.5ml wdl T3 F%Fe] isopropanols AH#ate] —20Te] 10%3F FATh
13,000rpmOo. & 4ColA 15687 d4Ee] g vha pellet?t fo 70%

ethanol® washdlal air dry$t % 50 ¢ g/ml RNaseA”7} d7F¢ TE 350 ¢ 1=

M

resuspensionst®] 65T 10%7F A 233 tl. Phenol/chloroform/isoamyl
alcohol 25:24:1& 300 x1 A7} 3t ¥ vortex® 2 4o &+ 3 13,000rpm
O & 537t spin down AlA = SN Wl AHEE tube® Fth ¥ ¢ ®b
3l 3M sodium acetate 30 #1 € 100% ethanol 750 ¢l < ©Y1 4L =
iceol Al 10%-7F A8 3t oS 10,000rpmCl.Z 4TColA 10E37F 94 s
o] ¥x pelletd 70% ethanol® wash $ air dry Al7]aL 301 TDW=
resuspensionst®] DNAE #2] 3}t

® Knockout mutant PCR &<l

orol A E2]3 DNAZ template® AFE3lo] Knockout constructS PCR
2 gQlsglty. 57 &9l Nict(5—CATTGGCGCGTTATGAGGAC-3) 9}
Kan2R(5—CGCACGTCAAGACTGTCAAGGAG—3)/Ura2R(56—CACAAAT
GCATACATATAGCCAG-3)primers ©]&3}o] FZ31%¥3, 37 el
Kan4F (5—-GCAGTTTCATTTGATGCTCGATG—-3)/Ura4F (5—=TGAATGT
AAAATACCATGTAGAC—-3) ¢ Nic7(5— CAAAGAGGTGGAATTCGTG

20



—3)primerE ©]&3sle] FEZ3t. AA size &F<elL NicbNest(5—CTT
CTGCTGAAAATGGAGGA—-3) 2} Nic3Nest(5—GAAGACTAGTGCATTC
AACA-3)& ol&sto] PCRe F3ste] A= Knockout® w+E E<le}
At

@ Southern Blotting

spNic96 FHAA7F  AE3]  disruption HAE=A  Felstr]
3] Amershams ECL nonisotopic method & AF&3}%] Southern blotting <
33ttt Genomic DNA & Sall/BgllIAStaAz A& 3 DNA ZHAS
size marker & 9] 1 % low EEO agarose gel ol 7|9 % 3Fo] &2l
% depurination £No|A 15 +#, denaturation ENofA 40 & 18
neutralization €A 40 #37F A2 sFH T oo gel A2 DNA ©@HES
reverse transfer ¥ © = Schleicher & schuell £7]& ©]&-3lo] 20X SSC
ol Hybond—N* membrane &2 4 A7t EoF o]|% A1 UV & cross—
link (0.15J/cm?®) 3t membrane ol 1274 3} t}.

Prehybridization < 42 TCelA 1 Al7}F &<t ECL hybridization solution
O % 3} 1, Probe labeling & 100ng/x1 ¢] probe DNA 2.5x1 o] TDW

75unl & Aol & & 5 F F<F boiling A# denaturation A7l T ice ol

Auke] Ydo]F=Q ), Labeling reagent 8 glutaraldehyde & 101 @ 2
Mol F T 37CoA 10 7t incubation 3 U Prehybridization 3t

solution ¥ & 4o} 11 Hybridization & 42 C for 16 A1t SeF 233+
t}. Primary Wash Buffer & membrane & wash 31l 2XSSC & thA] wash

gk % ECL DNA detection reagent & ©]&3}o] detection T3 Ths,
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chemi—doc °|4 Quantity one(Bio—Rad) program & ©]&3}%] signal = &

Q13 T}
3. spNic96—GFP construct A=

12 ggav o gsky] 9ske] GEP

o %
GRS 23l construct & A XS o] =

spNIC96 A o] M52
(green fluorescence protein)
A&l spNic9d6 ORF HFE9b& 533 5 spNic96—GFP, 3’ spNic96—GFP
primer = A &893 nmtd1l promoter 2+ GFP 7} integration o] =
41uGFP/41u3GFP vector & ©]83k3lth 5 spNic96-GFP (Nic10: 5—CT
TGTCGACACGGTTGCGTCTGACGATTC-3 /Nicll: 5—ATAGGATCCTC
ATGTCATTTCTATTTCGC—-3), 3" spNic96—GFP (Nic8: 5—CTTGTCGA
CATGACGGTTGCGTCTGACGA—3/Nic9: 5—ATAGGATCCTGTCATTTC
TATTTCGCAGC-3) Z2& PCR WH o F%% v+ PCR product =
Sall % BamHI A$aAi2 A2kl 41uGFP/41u3GFP vector & Xhol =}
BamHI1 2.2 #2]3}] cloning 3} T,
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Table 7. PCR condition for spNic96—GFP constructs

PCR mixture (final 100 g 1)

PCR reaction

spNic96—-5/3GFP
Template DNA (9N2)
Nic 10/8 primer
Nic 11/9 primer
10X dNTP
10X Buffer
Pfu
TDW

0.5 ¢l
1pl
1pl
10 1
10 1
1pl
76.5 11

94T
94°C
50T
72T
72T

4C

2min

30sec
Imin :| 2bcycle
1min

S5min
(0e]
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m. a3

1. Synthetic lethal W] F SLmex3°.ZHE spNic96 cloning

2

’ro]

1o

S. pombe 4] mRNA export o] #ost= Mex67 3 1802
N FAAE 27 fsto] Mex67 A2 AA7E deletion ® ol A
synthetic lethal mutants = screen 3R}t 5 §A= Z+zto] mutation ©]
iz dolts W= growth o &S wAA AT VAR AAE F
A2 2o mutation ©] A7) cell o] XAF ¥ = 1S synthetic lethal
o]z} 3t} synthetic lethal screening = 93] nmtl(mo0 message in
thiamine) promoter = AF&, thiamine ©] H71E UL v FAx} L3 o] A 3|
= system 2 ARSI OoW HFE Amex67: Kard /pREP81X—Mex67
strain < ©]&€3F3t}.  pREP81X—Mex67 plasmid ¢ Mex67 HHAA=
nmtl promoter ° 9 FAHE& WO P F thiamine ©] F7FE HlX| A=
Mex67 o] Hdo] AAEH(Fig 4). oldst HdgE o] g3t Mex67 7
synthetic lethal ¢1 mutants & 1 Z} screen 3F%] 10 7H¢] candidates & &
Ql, mRNA export o] 283 Hol&= 3719 EdWo] +5 HEAog AH3E}
o] SLMex1, SLMex2, SLMex3 o]z} H{H3t3itt. ©lF SLmex3 ° 8.
pombe 2] genomic DNA library = transformation 3F¢] thiamine ©] % 7}€
HjZ] ol A zbeb= transformants 5+ selection 3F3t ©]+& transformants
ZHE total DNA & FE3}] E. coli ° transformation 3o Z}7}o]
plasmid & rescue 3 T}, SLmex3 EAWo] F9 re—transformation 3}%3
complementation 3t 2 7l 9] clone 5& &3t t. ©] & S. cerevisiae

-

nucleoporin 91 Nic96p ¢ homology & K.°]i= putative nucleosome
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complex subunit = 3E3%3= 9N2 clone < Q13}o] spNic9d6b &+1 s
AT

MEA &l¥ spNic96p # homolog & VA += S. cerevisiae 2] Nic96p,
S. pombe 2] NpplO6p Ale]e] ©¥iA sequence alignment <3 43}
spNic96p &2 -2 Nic96p, Nppl06p @23} 14% identical, 35% similar
£ dEr Sl (Fig 5).
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(A)

a a b
o) ) (i

Viable Viable Synthetic Lethal
(Cell Death)

Figure 4. Schematic diagram of synthetic lethality (A) and synthetic

lethal screen with mex67 null allele in S. pombe(B).
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Hic86 =  ——————— MLETLRGHNELHSGTSKGANKELNELLES HLPﬂSS IHELgR 53
spMicol @ ——————— HT DSPEEARGIFELDOESREL ANELL EI1EQ n &0
Hpp 106G HESHEAKEEGVH KGSOIESSISOLRERSOHLFGVLLE 1-TFWI QL EE 50
Hicos FOLRSHEASKEDY TEAHYLLANSGESE DAFIKDLOTHOFLEPNFPEI IESEELEFYIR 113
erl oS YLNTVFT ggn'rmi-u.ncs,ﬁ% %umﬂ_ L5—LOVYRPPTTLELSPTDVDMPLE 108
HpplOB LESKVLLIRDGDTEAHYLLAESG ROETYSIHIHSPYDOLELDKESLYBOPHTEL 120
Hic9s THEEENTENSTEOL LHGATKDEDN FENHNLHLDY AGHENEVHENEG TL Tvﬁum{s 173
apHicos g_ LNSLEALVONTOIAFDOYLEEEWRSKAAKSHP! ~—1IL EYPF 165
Hpp 106 'ﬂ!t: HYVASIENGYQSNVYEFQLRL NGIAYENTRET EOVGEL K LGTS 1749
HicQs ISS——————————LﬂP‘;ﬁPSIEﬂKGH —————————— —HILNSHESELEY =01
aplicss s KRS ASTLEMCL-—————————=>——— BEEAL Sg‘!.'. 193
Hpp 106 ISHNSLRFPHLARPLLTASSVES RSLE] ?GSNLPIPTGSLTHIDISLNﬂ'nLSH]iLT felcte]
HicoG HENWILREEFENYARIVFOBNNSRO-————————— auﬂgen FISIL s.n GTEHA 250
apHicas irgSFCE‘Jﬁ EFAHDTESLLLY HI’.——————————LLS VI 1SN T I1SEA =4z
Hpp 106 THIFGEAEREASSEAAAVHELNE nmﬂamuwswasvamxﬂ vIc Jﬂ'ELLnaH 2aa
Hicas OLLESW-————————— EILESMES quvﬂvgmﬁﬂ.ﬂml? TONLYKEN-———HN =94
apH i 05 EDIETE-————————DGSYNSREYAR-ISD BAQEPEVLHEEI AKTPOAALY 289
HpplOG IDETRYGMGDFEARHLALDSSSAALAVEENCIEG ENOFLSL IDLHLSDAG----H 355
Hic26 EGLMN? IK T K ADK'EI:KI ﬂﬁ. VING GL En LVE =BE4
splicHb ur"ir -V¥I LEIIQDVF p'n..ﬁ ITEE 248
HeplOS ITT svnxxlﬂs Lmvr —SIIKF&T{ '“3“:! 'FPH'I nlﬁ!vnr a14
HicO& HEA Lr'rglcﬁnsax IHGLPYEYSTELHTEYH 5$L ILAYYEET a14
spHicO6 HRDL xm. :F'F‘i"g gn GILPROLRS F TAVY q08
HpplOG vsn[ﬁixtﬂﬁrﬂv YSYARNFSLFLPEGLRED :ﬁ ?APE DP' HALY 473
Hic9s TLS1EDWL Lﬁl’ﬁﬂ E-————DAEHD mna&;u: 468
apHichE GBG GSVTB!I [ WFOL EF—————TEKS‘-" :@Fﬁ IE q82
Hpp 105 EicHPH VTSEDYHW Lﬂc YHONDV IDSHGGOS] 533
Hic9B E§SRI' Y=Y ¥R TLE m..u Fsmtnn BATGLASLELEEIDSSTRE S22
apl i coE GEDYETHHGSHPYHYEFLL El-:iul ':'FPTJ;AL gnircun'm, TAPSSS B2z
HpplOB GPRYFHPENNTPTHYFLALL EHEHAI ﬂHTP?Bﬂ AMAYYGLLETENYEK 593
Hic96 LIRER = FJ« (LA RY T] sﬂwsngn wz?ﬁv TLHEGPTDV 568
zpHicOs wsmmmqsumrus&ﬁ? IDYT EL snc CEID—KYI S80
HpplOG HENILIYEAD-———— —pv L IAYL Mﬁ‘rt.tl PLYP-——AYD G42
Hicas ALRELVLETEEF TVELGEIGRDGARIPGVIEEROP RDEKEFLHTITEQ GE8
apH icob SLCSLYLS LGDIRGDGER HHRS 65 EYLSETTLT G40
HpplOG -ﬂ-CE LTEILLLES] 1' LEﬁlKPDTER‘mﬁ'—E L\"LRL:I:PI'DHD -—LoKLYLEI riele]
Nicad GnﬁnﬁltLrﬁLﬁEE‘rm*ﬁransu [SAS==—=—=== PL GPODNS G380
2pl ic9E an GLLSDAILLYHLAE] 'rna. T INRRALESAELR ———————— |= FEO-— &87
Hpp 106 BADDDGREGDSIILYHLLGDY ALK IVSEGL¥SIDSKES !II [SSHY VYA 750
Nic9s ETHPVLLARRMASTYFONAG ISR ICHELLNISSIRELYF T40
splicos ——KELISLTHSHHD¥YNRNEFSLYA gn TTHLLLLTYBAFHAY T Lga 7as
Hpp 106 SEAPDALAANLL AMYESHPKKSA EEALEVLLEVVEVOELYGQ 820
Hic9ag g DELSARKEA TaG
eplicoG LEILPLDPLDSDC= === === ETEVVRELA Far
Hpp 106 LOLLPINEVOAEFEPNEQIFFISARLRERRA 880
Hicas IL,'II' ﬁ g L;Hvina,ﬂ:iﬂ miﬁnhﬂ TLINIENSE- s38
2pNicos v RL‘:‘WHg £ & mﬁgﬁ OLHRCEIEMT 551
Nppl06 P"U"-"EHESI LOFKGSHMLYNEST ILEYLOAEQLTLL 933
Figure 5. Multiple sequence alignment of spNic96p with Nic96p and
Nppl06p using CLUSTAL-W(EBI) program. Identical(Yellow) and

similar (Grey) amino acids are indicated.

27



2. spNic96 knockout construct A|Z L 24
@ subclonings ©]£€3% knockout mutant A=

spNic96 knockout constructE #2357 st spNic96 FHAQ]
ORFH&5 A9t 5° |, 3’ flanking region® primerg A|&sto] 2475 &
23} t} Cloning®l AFE & pBluescript SK (+) —Notl vectordl Q= Xhol,
Xbal siteE o]&3}t7] ¢35Fo] 5° PCR productsel] XAaolZ, 3° PCR products
= Xbal site® FH7F &dvh. 181 spNic96 A FEs dAAA
selection marker Ura49} kan'& 4§} 217171 flste] 57 3 37 Z4zbel Notl
site® H7Fstlv

5 flanking regione Nicl¥ Nic2 primerE ©]&3to] 871bp2
fragmentsS %3} 1, 3’ flanking region< Nic3¥ Nich primerE o] &
3ol 1014bpY fragmentsE AT, F3FHE 779 fragmentst
purifyet ¥ 5 % xhol¥} Notl, 3° %2 Xhol3} Notl &4F *elstal,
Xhol®} Xball. % *2]3t pBluescript SK(+)—Notl vector®l cloning3d}o]
7k BBl fragmentsZ} ANE 7]0] 597 pBspNic96 W+ =z At}

spNic96 FRAAE WAANZA Ura4®t kans PCR WH o=z F= AlAH 7zt
7} 1.7kb, 1.4kb fragmentsZ &<Ql3t & Nor/o 2 A &dla, oA bl
pBspNic96 A Notlo.x AH#sto] thA] $H T cloningste] #HE

skl vk (Fig 6).

o€ A Ao pBspNic96/urad, pBspNic96/kan’ plasmidS Xhol¥}
Xbalo.® AH23+ v fragment?t Diploid strain(SP286) 3} haploid
strain(AY217) el transformationd}®] W& colonys2 genomic DNAE
gletitt. £eld DNAS PCRE #Rlsiglon] 5° 2 Nict—kandF, Nict—

i

)
lo
i

pBspNic96/ura4, pBspNic96/kan” =
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uradF primerE ©| €3} sizeE &9l 3%, 37 2 kan2R—Nic2t, ura2R—
Nic2t primer, construct A+ Nict—Nic2t primerE ©| &3} PCRE 3
3to] FZ319th. PCRE AspNic96: kan” mutant® oA = 2749 H#F=
glslgltt. o] mutantE Southern Blotting=S 473
gletaat Atk (Fig 7).

I3y PCR & &<l 3t gene knockout mutant £¢] Southern Blotting
T A% wild type #F LT SFFES UEdol AARHOE A=
knockout ©] doJLbA] kkES G = AT AxF 9 APE W 5kl
oy Fds AE YeAY. o= wEo{% construct 7F S, pombe
chromosome 4% homologous recombination 2 w A7} A307] wi
d Foz AtgFo WHE ZEldte] DJ-PCR & %3 gene knockout

construct & A Z3FA .

13Fo] gene disruption

o
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(A)

Nic1 HNic3
Whiod—» R’ ; . Ilot‘ — 7
1 | spNic6 |\ <
ot | +—Xba
ﬁEiJ:ID“ i Mich
E:,Ham
Hok1—= i
kan |
c —lkotl
sura‘l kan2 :
Hot T—*
| 1rad
+— Hotl
uraz _ __ .
(B) P t@c\q QLQ‘.;*&%-P@
; &
spiNic96 ‘qum\ "ﬁ'v W Q\‘Qﬁ
3 5 + + +
™ ' — —2.9kb
- | < 0.8kb - kb
= o * 0.3k

pBspNic96 XhotXbal cut

Figure 6. spNic96 gene deletion by subcloning.
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My
(©) & S
'-S.‘lb o %,_.FQ@&N
kan ura + Q
' . e +—4 8kb
e 17k «1.7kh
- < 1.4kb : - e

pBspNicO6/ urad ¥hotXbal cut pBspNicl6/'kan”™  yhotabat cut

{

-

Figure 6. spNic96 gene deletion by subcloning (continued)
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(A) T .

> 5.2 kb -
Sall i Bgl | Sall
wr T ? spNic96 F: I
Aspnic9é ."i I-"
T | |
Sall Byl ll Sall
) 1.3 kb i
> - o > - <
14 kb 14 kb
) 3.8 kb
(B) PCR (C) Southern Blot ,3‘
3 é‘
£ F o s &
& ‘,a? & §
! ___:gﬁﬁ ! i 4 33kb
= - - — —
T 5 3

Figure 7. Construction of spNic96 deletion mutants. Confirmation of

spNic96 gene disruption by PCR(B) and Southern hybridization probed

with kan’ (C)
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® DJ-PCR& 9]€3% knockout mutant A|ZF

o

Knockout construct® %H=7] $3t &= & W o2 DJ-PCR WY&
AFEEFA Y. DJ-PCRES &%t Primer © A}l A] spNic96 ORFe 37 &
3

600bpdE YA+ A knockout primerE A&kt ol= <ol A =3t

ftlo

subclonings ©]€3F knockout construct #A|F A] spNic96 ORF AAE A
A 3] W=7 construct® homologous recombination A& 34 3}7]
Astelltt. DJ-PCR primer A& A] o]t ¥& 5° Revel 3' Fordl
marker® WAE Ura4$} kan” F3A dFES #Hrstok= Aolth, DI-
PCRZ 39418l PCRS 433to] construct® #|1F k= 222 First PCR
o= 5 , 3 , marker gene 7z} &S =Z3&o] PCR productsE d& 3
Second PCRel|A:= First PCR products€%] ¥%=& 1#ste] Adst v&=
Aol Z=%3F th& second PCR product® template® 5’ , 3’ Nest
primerE ©|g£3}o] HFEA O Z third PCRS R 33t}

First PCR #4olA 5  flanking region< Nic5For—K5Rev primer,
Nic5For—U5Rev primer Z+2tS %3%3}9] 940bp2 PCR products= &<lst
31, 37 flanking region< Nic3Rev—K3For primer, Nic3Rev—U3For
primerE ©| &34 &3] 845bp2 PCR products< #2139t Marker
genel % AR & kan'¥ ura4x= K5DJ—K3DJ, USDJ—U3DJ primerE ©]-&
3Fo] zFzF 1383bp2et 1727bp2 products= <18t tE. Second PCRE 5’
flanking amplicon : marker gene (kan'/ura4) : 3’ flanking amplicon 1:3:1
9 v &2 AolA FE3F thS second PCR productsE template® 5 , 3
Nest primerE ©|&, FHFEAOSZ third PCRE %8sl 3328bp2 wra4
knockout construct2} 2984bp% kan” knockout constructE A Z3FHTH

(Fig 8). ol& A #|Z%¥ knockout constructZ gel elution 3F°] purify 3+
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% Diploid strain(ED665/668) ¥} haploid strain(AY217) ¢l transformation
3t Y2 colonys=2 genomic DNAE #3333t}

223 DNAES 5’ 2 Nict—Kan2R, Nict—Ura2R primerE 3’ <&
Kan4F—Nic7, UradF—Nic7 primer, construct A= Nich' nest—
Nic3’ nest primerE ©¢]83}o] PCRS &3} t;. PCR &<l A3} deletion
mutants AspNic96:. kan (Diploid), 4spNic96::ura4(Diploid) Z}z+ 2712 9]

d5E 9T 5 AAFFig 9).
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(A} First PCR 5" flanking marker 3’ flanking

Second PCR 1=t reaction

r—
P J—
| [ Jenssanassnnnnns
B 4 |
| ameea—" -
]
Third PCR 5'Mest |::>
| | | |
| | | ]
4= 3'Nest
(B) 1% PCR 2 F'CR &f}
q._"S "':; 1,_"!1
P o w:,;,w ﬁ.@ «®
w
= — +— 1.Tkh
———-— - ﬁﬁ.
[Iﬂkh
« &
34 PCR Ve Ve
= w
.

Figure 8. spNic96 gene deletion by DJ—PCR.
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Wk 5 [ spnicoe | 3
:
kan2R  kand
Nict —s r"_ _E' il +—Nic7
 NicSNeST— 1 LLTLN —Hic3Nest
DNESE — o
— 'I = 1 4
Nic5Nest —» L L [ | «—Nic3Nest
N A
55'6\ *\!:-5'-:!I .-\3@ G ~:\.£'\‘ \3@
- - ‘i& W
S & &N ¢
*i:"' A S
- Sl «—Zkb
= - e o we +—— | 2kb +— 1.8kb
L
: 3 ™ 2
& & ®
& o -

Figure 9. Confirmation of sp/Nic96 gene disruption by PCR
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3. spNic96—GFP construct A|ZF U A4

spNICI6 A o] A f A& FFdAnAFo =z gelstr] flste] GFP
el 21 S B0l constructE A ZEA T spNiCI6 A 2] N—terminal F-&
o GFPE &4 spNic96—5GFP primer?} C—terminal F+#°| GFPE w4
spNic96—3GFP primerE TARl 313, GFP$ nmtdl promoter”}
integration® o] %=  41uGFP/41u3GFP vector(9.3kb)E A}&3}3ith.
spNic96—5GFP+ Nicl0—11 primers, spNic96—-3GFP+ Nic&—9 primer
g °] 83t Z47+& PCRE F%, 2.6kbe] PCR productsE #Ist3ith. ol &
S Sall?} BamHI AstaAsr=Z A2stal 41uGFP/41u3GFP vectori= Xhola}
BamHI®.%2 83} spNic96—-5GFP/41uGFP, spNic96—-3GFP/41u3GFP
S cloningst$t}(Fig 10). Cloningste] ANZ spNic96—GFP construct’}
A= plasmidE =@ o] haploid strain (AY217) 9l transformationd}$i tt.
Ao AFE-¥ 41uGFP/41u3GFP vector”’} wura4 marker®} thiamine <4
Al ol A == amt promoter= Z7FAAL Q171 wiZoll uracil?} thiamine
S Wl EMM+L plate®] spreading 3o 27 CollA 3 7F wjekst o3 colony
= FHAvAA GFP signals #H&AsAT. spNic96-3GFP7F A
transformant®| 4]t GFP signal®] cell A A4S 2 diffusion® WAooz 3
JAEUTE o= spNiCI6 & I Al ZxpEo] Folxl GFP @R <l
3l o] TEE o] FA Esoto] vEhdt AyE Azt
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31

{A) 5 R
| d |
B spiNicHG |
=T
- +— spNic36-5GFP
+— spMNic26-3GFP
(B}
lithe1 5211 BarnH1 S | |#tho1 Sal1 BamH1 Smat |
.--'-.--.
Pnmtd 1] GFP__ | Tnmt Pnmud 1] GFP Tnmt
41u3GFP 41uGFP
9.3k 9.3kb
Urad* Urad* |

Sall/BamH1 xho1/BamH1

. i

MNic D6 o

{C} SN Qq 9 fq ”:‘Q
3GFP 3GFP ) ﬁ@q h\\}ﬁ h&@
S s <2 Gk
- T - +«—2.6kb
-
-
Pstl/BamH1 l spNict6-5GFP

sprcQﬁJGFPJ’
— - - bl
o - —

Figure 10. Construction of spNic96—GFP
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A8 Az Az THE o] Exjet= NPCE Foto] oA Al
A% mRNA export¥o]ort ¢k5d 4 vt FAZRE 7HA U= A
F2el mRNPs7F NPCE %338 wj& nuclear export factor (NXF) 7} =&
SHAl Foldtrh. NXF b 8 A= &5 Mex67) M FE A (TAP)
o o]277kA st 0w HEHIQU. S. pombecl A Mex67p 47l 2
T2 o)A kA RF mRNA exportell #oJ3til, DNA @714 5k oz} o
WA ol o] domainsg® 7ledC = TAPH wl¢ FAFsttt (Yoon et al.,
2000). Mex673% F4 o= d3to] 3= F3AE 37] fl8ko] Mex67 ++

A2 AA7E deletion® wFollA F A Z}Zbe] mutationo] wE doluk

o

= W growthel F&F= PIAA AT VeHor Add F FA2 B
o mutation®] A7]™ celle] XA} ¥+= synthetic lethal mutantsE screen
39l Screen® ® bl candidates F o4 mRNA exportel] ZAglo] Q&=
3709 mutantsE AH3}o] SLMex1l, SLMex2, SLMex3o]g} W™ 3t}
o]% SLMex3 mutant® synthetic lethal F#AE F2493o] SLmex3 =
Awlo] Fo re—transformationdl®] complementationdlts= 2702 cloneE<
3R/}, o]F S cerevisiael] nucleoporin?l Nic96p2thomologyE H.¢]
£ putative nucleosome complex subunitE X33} 9N2 clones 2213}
o spNic96eral 88 51Tt

spNic96+ Al 755 &Rlst7] §Jste] 424 92 deletion mutantE
A x2E 33t} Deletion mutant A&+ 27H4] WHHS o] &3] Az st3S
o 3 HA WOl subcloninge ©]€3F deletion, + WAl ®WHo] DJ-PCR

&

[e)

S Z3t deletion®|t}h. ZHzFe] W O 2 "l50]Zl deletion constructsE< S

pombe transformation®l] 28] M*E U spNicI6FHAS] s Q7|4 LHo)
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A= FY oA homologous recombination & E3] SAA U= X3P o=
A fFAA Aol dojuyA "k o]F deletion constructs’b AR S
pombedl AJEHAE=AE geldtr] 98] PCR¥} Southern blotting= 4343}
o] A3l A gene disruption® T#FES Ed d & Ak

E Ao oo g EE3t spNicdb deletion mutantsE+< mRNA
export®} THE £ FA:R(mexb67, rael, nppl06, nupl84) =3 %4
A#-s Fstr] skl Z+7Fe] mutantE cross AlA double mutantsE R

+ U synthetic lethality® ZAbsle] o] & Aol 9] epistatic #AIE Yot
A

A
o

Nelo] Far]ojol 3t T spNic96 deletion mutant’} mRNA exportel
A ojist AdkS Holi=XA in situ hybridizatione $-33t] spNiCI6 74

Zke] mRNA exportA] 7]l g A7 ZQskt}.
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Abstract

The study on function of spNic96 gene involved in mRNA
export in fission yeast Schizosaccharomyces pombe

Jung Sun Im
Department of Biology
Graduate School

Sungshin Women's University

In eukaryotes, nuclear export of mRNA occurs through the nuclear
pore complex (NPC) embedded in the nuclear envelope, and is mediated
by soluble transport factors. One of evolutionally conserved key nuclear
export factors is a heterodimer, NXF—NXT. We have used synthetic
lethal genetic screen in Schizosaccharomyces pombe, in order to identify
mutations in genes that are functionally linked to mex67 (yeast homolog
of NXF). Three mutations that are synthetic lethal in combination with
the mex67 null allele were isolated and define in separate
complementation groups. We isolated cognate gene by complementation
of one synthetic lethal mutant. This gene(we named it as spNic96)
encodes a predicted 851—amino acid ORF with one intron. spNic96 is
similar to Sacchromyces cerevisiae nucleoporin, Nic96 and S. pombe

nppl06. This gene is not essential for growth.
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