AP zoA S ap A2 Apo] o] AthiEA=E] o] 2 AEFo] g2l
7Is& ste=d W TLstth o] st olF2 Fute] A= 33 Al
(Nuclear Pore Complex, NPC)E &3l o]Fo]x|=t], o]l A=
Sold o% QAstE FERHAl (transport receptors)®t 5 Q1AL (soluble
transport factors)E°] ¥o]stth. ©o oy} thE RNAS o]F 3= i,
mRNAS] ool HEAZ o]% (mRNA export)> F4 E335d, mRNA
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Y9l Schizosaccharomyces pombe (S. pombe)ll X nup2l1] A=
WA (nucleoporin) A2l S5 TPR F7F, Wola <l
Saccharomyces cerevisiae®] Mipl- A2} A S HA, o] FAA=
QEZo] glom 1873719 ofn| b0 @ o] fof E2&F 211.4 kDal &
ASH = dMAS dssteta vt olwiAIRL S pombe Tl L] nup2ll

S 47 A A (tetrad analysis)= 33 Ay, o]
T2 AAE WA w5 A X3 mRNAS oA Al R 9
ool NAAN nup2112] GTE Gotr7] A, nup2119] Hdo] Elopyle
olsl] =H¥ = HTF5 AASES insitu hybridization = &3 AE W] poly(A)’
RNA 325 AW nup2ll 347 b E A oA =W, poly(A)”
RNAZF & <o A= AEAgAE FolEUTh
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[. A4 &

AP AAY o] AHA, FUA o Rl 9o FA4 A

AZF iAol vl&] o EAscy, 1y 2h7te

ok

o)
g}, duto] EAlekE =1 3 E 5T A (NPC, Nuclear pore complex)= ©] 55
o g up Afolof AGhFE FAFRE o] FojA glow, ojefd P& A
= @A RNASE &2 AdfEatzo] a3 Al Alo]lz ol Fd & Sl
L3 &= o] th(Gorlich and Kutay, 1999; Fahrenkrog and Aebi, 2003). & & =34

+ yeast®] A 40MDa, mammalian cello]| 4] 60MDa= /d ¥ o] ¢l %©] 120nm,
=017} 70nm?l =43 Bk e Ay EIHA body’t S #WES Itk
O3 AXEAZOR = 879 75O Z o]Fo] - 1= cytoplasmic filament”}

E3HA bodyoll X EZ&%H o] lom, 3 QI O F = Nuclear baskets 4J 3}l
%1 TH(Feldherr and Cohen, 2001).

ol st ¥ 53+ = nucleoporin(nups)®| 2} B2l &= 30574 dWASE
A F o] Slth(Rout and Wente, 1994; Rout, M. P. et al., 2000; Cronshaw and Matunis,
2002). 9] nucleoporine> ¥ =549 bodyE TS lom, 3t A
A o Ao R X5t St Nucleoporing < FTAAH T WA= 3

2 T

9 541 ErAEE TAH AUtk

i
B
&

Z& 9l %W A (transport receptor) = A A A Q1 AgrE e



HhAl e} Agetal e AdEA=e] olFo] o] FoA Al gtk(Cronshaw, J. M. et
al., 2002; Tran and Wente, 2006). =3+ F5HEA1 S N-Z e Ev| Q]S Ras-family
GTPaseQ! Ran T8 ¥ Agst=d], o= Ran-GTP7}, AlXEA = Ran-GDP
7V Exsto] % el wEl AdEAES] ols WE e AA ST (Weis,
2003; Lei and Silver, 2002). W2kA ~40kD Xt} & Ath3t #2533 mRNAE A
93 RNA (rRNA, tRNA, snRNA, miRNA 5)2 33} A LA Alo] 9] o]F2
importin-B type family®l|] 3= FHFERAIES AFS3to] 3 5TAE EallA
*REE T (Kohler and Hurt, 2007).

FAA Lo Wehs dWMAoR A Mg 8 FoE FYPOEN
Z A A k(Stewart, 2007). o]t AT L2 3 A Al F (nuclear localization
signal)e} =Elv B 2 e FdEtE W gAloly ofEr|de 2y Sl
e otwmAl MdE A

A 2 mature mRNA AARA S 2] AAbel] o] £8)=H], mRNAZ} W<
H7] fleiM = 3 QrollA ¥ mRNAZF AlZA R A uprpornt s, o] ¢
A EReta teFdt g5 3dAR T2 5 T (Moore, 2005; Kohler and
Hurt, 2007; Cole and Scarcelli, 2006; Tran and Wente, 2006; Stewart, 2007). 3! ],

& Qbofl Al mature mRNA7Z} exportol] A Est H3bAE JAdst= Ay + HA,
oA Axdz Urbr] el deEdAE SHetr] A3 53AL I,

Al AR E AEZdeA & ko g vl FlH e s T HEAL FAdolt.
thH-7 9] export competent mRNPs+= nuclear exportE 3l & Q3la1, HAAA <
5’-cappings 3dFal, splicinge] &34 JAEES A ASFAL, 3’-end At Y
polyadenlyations} & %4, <3 mRNPE ¢Hd $Hck(Moore, 2005; Kohler and
Hurt, 2007). ™W2tA] processing step= A =3t AAFA7F oA Az
Atol o] HAHO R o] gEHA TR

My E3A| 5 &3 mature mRNPs®] exporti= yeastl| ] mRNA export receptor

2 Mex67:Mtr22} =8 & heterodimer®l] 2Jal| 4] 3 HAZ A yo]zt}, oA

2



< FG nucleoprotein®] 2} & 2]+= nuclear pore®] T2} 37 AA|H o2 5
2F-8-3FH(Moore, 2005; Kohler and Hurt, 2007; Cole and Scarcelli, 2006; Stewart, 2007).

Export 535127} M3z o] sl %, RNA helicasQ! Dbp5e} NPCHA &
SRl Glelo] SA] Zell7F ®th o]2ek P> mRNP7F &) QEGO 2 ThA|
TodEHE e T 244 Als7IZN S 75w FTH(Cole and Scarcelli, 2006;
Guo and Wente, 2006; Weirich and Weis, 2006; Stewart, 2007).

=8 awRl Schizosaccharomyces pombe°| Xl Nup2l1l< rola 2 <l
Saccharomyces cerevisiae®| ¥ 2] Mipl, Vertebrateol] 1 €] TPR¥} homologe©] T}
(Cordes et al, 1997; Zimowska et al, 1997; Strambiode-Castillia et al, 1999). Mip1=}
TPR-S N-terminal domain®] coiled-coil & El= EA|3}3l, NPC A F-915 28
3 %E}(Bangs et al, 1998; Cordes et al, 1998; Strambiode-Castillia et al, 1999).

Saccharomyces cerevisiae®)|~1 2] Myosin-like protein 1(Mlpl)~ NPC$] inner
nuclear basket®] <=A3}1, nucleoplasmic X F-2hE o] Qo HALA Q|
nuclear exportel] QJ&FS T o & Fof, wkeF HAAMAI7} introns K f-3)aL
ATkH, & koAl AARAIZE MEARE WA YA K =S Mipld splicing
factor Alolol] AFS Z-8-o] Ao th(Galy and Nehrbass, 2004). ©] 27l splicing®]
A2 o] FoAA A k2 HAAA 52 exosome®] 2] A degradation ¥ AL},
spliceosome®| T}A] 20 A] introns A A S}t wh2bA Poly(A) taild} A& 283
T Mipl2- 3 <toll A FAxF W e] mpAu whA| o] who] gkt

QG ¥Rl Schizosaccharomyces pombe| X nup211 A= AEEo] Q=
1873711 €] amino acidE encoded}il $l1l, systematic name®] SPCC 162. 08c©]™,
WAbFo]l 211.4kDaoletA o] FAAFe] ol F& nup2iioletal HE H QLT

2+ AFANM = nup21l FAATE A4 (deletion)® =AW O] T (mutant) &
A Z8FAL, nup21l 5 A7F 3 (over expression) ¥ S wj e} HHE o]
o Al (repression) & wWle] FA-& FAMSF © ™, in situ hybridizations & 5}]

mRNA export®] ZAsrS AT 18] 30 Nup21l ©huia o] Nawv cghol



GFP w48 &9l constructsS A %3Fo] Nup2ll 9@ A AZ U A=
ZAFSE, Endogenous level = nup211-GFP ol 2] S W] A] A nup211 Tl ] o]
AE ) S1AE BEs] stobry] $lste] MZ 4 Al (chromosome)ell $1% 5
nup2ll Aol A 23t Integration vectors A ¢lshe] & dFdn| 7 sl A
HEET



1) Z4F

A Z3} plasmids®] propagation?} selectione ¢t HA AN A F2 E.coli
Topl0’= AF-&-3FSI T}

2 Ay AEH &% Schizosaccharomyces pombe &K H5-S Table.19]

A Al 8F T

2) Plasmids
PCR products®} DNAE subcloningdl”] $]3t vectors® pDW234, pREP series

(3X. 41X, 81X)E A8l %3, GFP-vertore]l DNAE subcloning 7] $4]4]
PZAG9U, pREPS1-EGFPcE AL-4-819 T}

3) WA " wjgx

E. coli Topl10’9] ¥j%FS 93l = Awbd o % AFE% 31 91+ Luria-Bertani
(LB : 0.5% yeast extract, 1% bacto-tryptone, 1% NaCl) N A|u]X] & A}&-3}3 31
(Table. 3), Z 2 Al LA A BA(LB AA Ao ampicillin 100xg/mé 3 7HE
Abg3Fo] 37 Ceo A wikslth. 18l WA= 2% Bacto-agars
A 7Fsk At

ax #579 WgFs Y3k v %= EMM(Edinburgh minimal medium)}
YES(Yeast extract with supplements : 0.5% yeast, 3% glucose, supplements : 225mg/l
adenine, leucine, uracil) HJ A& A}&3F¢ a1, EAWolF9o FEl & fElA =
EMM(Edinburgh minimal medium)®} %] o] 15uM Thiamins 3 7}8lo] AFE-31S1 0.,
I F A = 2% Bacto-agars 4 7}sko] 28 C oA vl &F&} 1 th(Table. 2).
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9 a2 9 Aot

Z+% A|st @453 T4 DNA ligasei= New England Biolabs.(Hitchin, UK)]l 4|
T3] 3131 A1, Taq DNA polymerasex= AWl =(A 2, th st =)ol A, Pyrobest DNA
polymeraset= Takara(Shiga, Japan)°l*], Expand Long Range Enzyme mix+
Roche(Mannheim, Germany)ollA sttt 128l tfF7F2 Aok Sigma
Chemical Co.(Louis, USA)®} MP(Eschwege, Germany)°l 4] +¢13}%Ith. DNA
isolation?} PCR purification, Gel extraction Kit:= QIAGEN(Hilden, Germany)®]| 4|
T438F4laL, Southern blotting= $1$H ECL (Enhanced Chemiluminescence labeling
and detection) kiti= Amersham Life Science(Buckinghamshire, UK)ol A -] 8}31 T},
T3t In Situ Hybridization= $1 ¥ Fluorescin-Antidig-oxigenin Ab+=

Roche(Mannheim, Germany)ol| A ¢ 3} 31 T}

5) primer % sequence analysis

Primert= GCEFS 40%-60%% WF3 wEAQ A71ADS 93] 20mer
JEE 0.02umol scale® A =8 (thd, ofstvl=r)2 SIGMA(Louis, USA)]A
Tkt 2 Ao AFE-¥ primer table. 4 A A5} T}

E

6) 4F &Y 4 vEE&A
(1) 58
DNA #7195l A&-¥

2001)E whsk.
(2) S. Pombe 32742k : Lithium Acetate "5

O
=

o

g9

rlo

Z 7182 © 2 (Sambrook and Russell,

10x LiAc : 1 M Lithium Acetate pH 7.5
10xTE : 0.1 M Tris-HCI1 pH 7.0, 0.01M EDTA
IXxTE/LiAc : 1.0 mM TE/LiAc



50% PEG4000 : 50% Polyethylene glycol 4000 in 1xTE/LiAc
(3) S. Pombe DNA isolation A oF
CSE Buffer : 50 mM Citrate/phosphate pHS5.6, 1.2 M sorbitol,
40 mM EDTA pH 8.0
Spheroplast buffer : zymolase 20T(2.5 mg/mf) in CSE buffer
(4) Southern blotting-& - Y
20xSSC : 0.3 M Na3citrate, 3 M NaCl, pH 7.0
Primary wash buffer : 6 M urea, 0.4% SDS, 0.5xSSC
Second wash buffer : 2xSSC
Hybridization buffer : 0.5 M NaCl, 5% blocking agent to
ECL gold hybridization buffer
(5) In Situ Hybridization & &<
30% formaldehyde : paraformaldehyde, 10 N NaOH, PBS
Spheroplast buffer :
SCE (1 M sorbitol, 0.5 M EDTA, Citrate phosphate)
Hybridization buffer : 20xSSC, 50% Detran sulfate, 2% BSA,
vanadyl complex, tRNA(1 mg/ml), olgo dT50
Fluorescin-Antidigoxigenin solution : 1 M Tris pH 7.5,
5 M NaCl, 2% BSA, Antidioxigenin(200ug/ml),
10% Triton X-100
DAPI mounting medium :
DAPI(1 mg/ml), Antifade(10 mg/ml), PBS, glycerol
(6) E. Coli Cracking-& &Y

2x cracking buffer : 0.2M NaOH, 0.5% SDS, 20% sucrose

Table 1. Strains used in this study



Strains

Genotype

Source

AY 217 h'leul-32 ura4-d18 Yoon et al. (2000)
SP 286 h'/h" leul-32/leu-32 ura4-d18 Matsumoto and
/ura4-d18 ade6-M210/ade6-M216 Beach(1991)
SP 286( ANup211) h'/h" leul-32/leu-32 ura4-d18/ This study
ura4-d18 ade6-M210/ade6-M216,
ANup211:: urad’ Anup211::urad”/ nup211°
/3X h™ leul-32 ura4-d18 This study
ANup211::urad” Anup211:: urad’ /pREP3X-nup211
/41X h leul-32 ura4-d18 This study
ANup211:: urad” Anup211:: ura4' /pREP41 X-nup211
/81X h leul-32 ura4-d18 This study
Anup2ll:: ura4” /pREP81X-nup211
Table 1. Strains used in this study (continued)
Strains Genotype Source
E. coli Topl0 F-,mcrA (mrr-hsdRMS-mcrBC), Invetrogen

80lacZM15, lacX74, deoR, recAl,
araD139, (ara-leu)7697, galU, galK,

rpsL, endAl, nupG

(Carlsbad, USA)

Table 2. S. pombe medium composition (per liter)
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YE(Yeast Extract) Medium

Yeast Extract (0.5%) Sg/t
Dextrose (Glucose, 3%) 30g/C
Agar (2%) 20g/t

YES(Yeast Extract) Medium

YE + Supplements

Supplements : 225mg/{ adenine, leucine, uracil and lysine hydrochloride

EMM(Edinburgh Minimal Medium)

potassium hydrogen phthalate(14.7mM) 3g/t
sodium phosphate dibasic(15.5mM) 2.2g/L
ammonium chloride(93.5mM) S5g/t
dextrose(glucose, 111mM) 2%(W/v)
salt(stock x 50) 20 mé/L
vitamins(stock x 1000) 1 mé/e
minimal(stock x 10,000) 0.1 mé/e

Table 2. S. pombe medium composition (continued)

9



PMG(Pombe Glutamate medium)

potassium hydrogen phthalate(14.7mM) 3g/t
sodium phosphate dibasic(15.5mM) 2.2g/L
L-glutamic acid, monosodium salt 3.75g/t
dextrose(glucose, 111mM) 2%(w/v)
salt(stock x 50) 20 mé/e
vitamins(stock x 1000) 1 mé/e
minimal(stock x 10,000) 0.1 mé/e
50x Salt stock
MgCI2.6H20 (0.26 M) 52.5 g/t
CaCl2.2H20 (4.99 mM) 0.735 g/t
KCI (0.67 M) 50 g/t
Na2S04 (14.1 mM) 2/t
1000x Vitamin stock
pantothenic acid (4.20 mM) 1 g/t
nicotinic acid (81.2 mM) 10 g/t
inositol (55.5 mM) 10 g/t
biotin (40.8 4M) 10 mg/C

Table 2. S. pombe medium composition (continued)

10



10,000x Mineral stock

boric acid (80.9 mM) 5¢/t
MmSO4 (23.7 mM) 4 ¢/t
ZnS0O4.7H20 (13.9 mM) 4 ¢/t
FeCl12.6H20 (7.40 mM) 2g/t
molybdic acid (2.47 mM) 0.4 g/t
K1 (6.02 mM) 1 g/t
CuS04.5H20 (1.60 mM) 0.4 g/t
citric acid (47.6 mM) 10 g/t

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

LB(Luria-Bertani) Medium

NaCl (1%) 10g/¢
Tryptone (1%) 10g/C
Yeast extract (0.5%) S5g/t

Agar (2%) 20g/t

Table 4. PCR Primer used in this study

11



Primer name

Primer sequence

Nup211-1
Nup211-2
Nup211-3
Nup211-4
Nup211-5

Nup211-6
Nup211-7
Nup211-8

Nup211-9
Nup211-10
Nup211-11
Nup211-12
Nup211-13
Nup211-14
Nup211-15
Nup211-16
Nup211-17
Nup211-18
Nup211-19
Nup211-20
Nup211-21
Ura 5DJ

Ura 3DJ

Ura-2R

Ura-4F

GFP-3R

TTATTCCTGGTGATGCTGTC
CATGCTGCTAACATTGTCAC
CAAACTACCGGCTATACAGG
GTCACAATCGACTGGAATAC
CTGGGCCTCCATGTCGCTGGCCGGGTA
TCTGTCCAGGAAGAATCGTGCAT
CGCTATACTGCTGTCGATTCGATACTA
ACGTGACGATGCGAACAAAGGAG
ACATATAGCCAGTGGGATTTGTAGCTA
TCTGTCCAGGAAGAATCGTGCAT
GGTGTTGGAACAGAATAAATTAGATGA
ACGTGACGATGCGAACAAAGGAG
TGTTGAGCATGCACTTGTAG
CTCAGCCATTTGAGTCCAAC
AGTCTCGAGATGCACGATTCTTCCTGGAC
ACACAGGCAGAGACTGCAGA
TTGAACAGCAGCACTCAGGA
GCTAGATCTCTATTTTGCTTTCTTTTGGT
ATCGTCGACATGCACGATTCTTCCTGGAC
CTGAGATCTGTTTTGCTTTCTTTTGGTTCG
ATACATCCCGGGCTATTTTGCTTTCTTTTGGT
ATCGTCGACAATGCACGATTCTTCCTGGAC
GACGATATCTTTGCTTTCTTTTGGTTCGA
ATCGTCGACACACGATTCTTCCTGGACAGA
CATCCCGGGTTTGCTTTCTTTTGGTTCGA
AGCTACAAATCCCACTGGCT
CATCTAATTTATTCTGTTCC
CACAAATGCATACATATAGCCAG
TGAATGTAAAATACCATGTAGAC
TCCGTATGTTGCATCACC

12



1) Construction of plasmids

(1) pREP series nup211 subcloning

HEAl 170 AY21700 nup2ll +AA7E S99 vectors F A HAE shal
QA nup21l FHAE AAAA nup2ll 57 AE inducible markerel e}
switch 2] on/off & < AE= 317] 98] pREP vectors(3X, 41X, 81X)°l
nup211 722l ORF(open reading frame)= subcloning 3} TF pREP vectori=
nmt TEFES 7HA 2L 9lom, o] 71 Eolwl(+B))o] EAE A-getA k=
TERERE, o] ZERE M7= X7t B AEsta, 41XE T A=
81X+= 7Hd oFst Al7|2 ZEskes 545 7FAAL Slth pREP3X, pREP41X
pPEP81X vectori= Xhol/Smal A& A= A2 31 nup21lS Sall/Smal A|StE A=
ZHE F subclonings 3FATH. oA S E. colidl BAAIAA I
= 2 Y(colony)E cracking® # G335} &Qls}Sitt.

2l

shaL glolH, PAx

r (
i—";
iy
e

pREP series vectori= leucine marker’} =&

leucine®] $l&= EMMH| Aol A =2} Ul St}

(2) GFP -nup211 plasmid
nup2ll A7 HEH Eo] = o

m

MAo] AE W XE F43517] flske
GFP(Green Fluorescence Protein)E 3 3rslal 9l vectors®} subcloning &F$1Th.

GFP vector=+ pZA69U, pREP81-EGFPcE AFE-31%1 S, pZA69UE nup2119)
5-teminal %2 % GFP7} &A3t7] W&ol stop codons 7FZ primerE
AF-2-3FSI . pREP81-EGFPci= nup2112] 3-terminal % S = GFP sequence’}
=°1717] W&ol stop codone ZFA AL QA 2 primerE AF-E3FSITE PCRZE
ZZ 3t insert ¥ ¥ pZA69U, pREP81-EGFPci= 27 Sall/Smal A& A=

A2 % subcloning= Stk oA S E. coliol A A&sto] =

13



ZZUY(colony) crackings &3l Zlsk3ith
GFP vectori= uracile marker”} Q1o1A4, o] FAAZAES uracileo] Gl

EMM HjAJo| A 2} W3l

(3) Integration vector #l| 3=

Endogenous level= nup211-GFP ol 2] S W] A A nup211 T A O] ML ]
NAZ Ag3] dolr 7] 9+, nup21l-GFP FAAS A 9 Al A=
Adste] AlEZ sty nup2il FAA7E StURE BE H = Integration vectors
Az sFth. ol A RFE nup2ll 7 AE subcloningdt GFP vectors &,
nup211-pREP81EGFPc vectorS ©]23} . nup211-pREPS1EGFPc vectorE
insert® 3ty Pstl/Sacl Agtar=z ZAgh=d, o7]ell= nmt ZZEH ] stop
codon®= EFrE T o] AL st MEY SHE] aup2ll FAATE BHFEF

st7] $13ll A designet Zlolth. Pstl/Sacl AStaEAZ AE insert® QIAGEN gel

ke

extraction kitE ©] 23} gel elution 3}1t}.

vector=i= wura4 markers 7FA| 1 = pDW234E o] &3F9] Pstl/Sacl
Ataisz 2l o] 32 subcloning 31, E. colioll A3 A|A Y2
FEYE cracking®E gl sto] =tttk =2k constructsi= miniprep
&3oto] vectors e FH, A DALY nup21l FAA Atol®E ASlE S
AEZ BspMI A G A2 AE F opAE wb=A 7 AY 2179 HA WS
Al A selectable markerE 7F v A et gl

2) Cracking into E.coli

Cracking== subcloningdt plasmid constructss E. colicl JAAZ AlA v
FAAeA F, insert7} 5017F FZE U (colony)E screendti= WH otk WA E.
coli 3AA3-E T3 U single colonys LA L& H[ ]| patchsto] st &<t

14



Hj k3t ¥, o] 2S5 2x loading dye 15¢9] A& colonys FEZ & uwpa] z
o] =8l o} 7] el 2x cracking buffer (0.2M NaOH, 0.5% SDS, 20% sucrose) 15L&
231 13,000rpmol| A 8% F3F A4t siErh AAEE s S self-ligation®
) 2= (control) @} 7 A7 502 AT, self-ligation® 3 2 7 2HA]
U insert7b Sol3 dAAGA Q] AV[7F H A7) WEel o]AE o] &5k
Aot FHAASAE e

3) Transformations

(1) S. pombe transformation

S. pombe®] A HA3-E Lithium Acetate W (Alfa er al., 1993)°. 2 583} T},
o oAt F21 SP2863} REFA| iRl AY217E ZHZE EMM +all < A vj
A9k YES HAHIA] 10meell seedst ¥ 28 CeollA &FF ALk wiekdt %, fresh
EMM +all HA|uj=] 9} YES AAwIA] 50meol A 5-8 x 10° cel/meo] = wj7}=] #f
Fatglth. o]& AXEE harvestdlo] B et TDWRE washdt ¥, 1x TE/LIACE
conditions ZA&F1 G5 celltt o ThZ 1-2 x 10° cel/ml 2] &
%7} ¥ &% 1x TE/LIACZE resuspensiond} I th. o] & Al X cell 50102}
salmon sperm DNA 40, 23 3312} &= DNA 4= Y31 2 4o & 5,
50% PEG 150u0% 93l mix¥F Tk 28°C 4] 3037} incubationd}SiTh. 42°C
A1 10437t heat shocks & U Ab2of 287F whxst & AN EE 3] 50%
PEGE &9 atA A ATt ura4” maker7} FAAZE cell> 1x TE®]
resuspensiond}©] EMM-L,U 3.8 B A ¢f| spreadingdt ¥ 64 % 28T incubator
ol 4w FakaA T,

(2) E.coli  transformation

15



E. coli®] A A-S CaCl2 ¥ (Sambrook and Russell, 2001)S AH&3} o}

4) nup21l knock-out

(1) DJ- PCR

nup211%] 7155 &olx 7] 23l deletion(knock-out) constructs A Z= 3} T
5', 3' flanking region Z} &3} nup2ll 428 ORF &S5 WA A2
selectable marker ura4” 2] primers A 23} 31, 5°Rev, 3’For + wra4 maker tail=
= A primerE design 3}% TF. Knock-out construct PCR-> Double Joint PCR (DJ-
PCR) "5 (Yu et al., 2004)= ©]-&3FtH(Fig. 1A). First PCROIA = 5°For<}
5’Rev + marker tail, 3’For + marker tail®} 3’Rev, marker A (ura4 ) 247 <%
3 & z7|9gE o7 #eld t}S QIAGEN PCR clean up kitE ©]-83}od purifyd}
ST}, First PCROIA A1 % productE-S 5°flanking amplicon : marker -7 A}
(ura4") : 3’flanking amplicon 1:3:19] H]-&Z 4] o] 4] second PCRS G35} t}.
second PCR productsE template® 5°, 3’Nest primers ©]-235}o] FHF2 S =2 third
PCR< %1383} th(Fig. 1B).
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®)

B)

Fig.

First PCR 5’ flanking marker 3’ flanking
= m— )
[ [ | |
[ [ | |
o & &=
Second PCR 1streaction 2nd reaction
[—
P :
| [ | CLLTTTTTTTTTTn »
ermmrmnnnnnnas + [ ]
:I. .............. »
DU s s
Third PCR 5'Nest :>
| | ] |
| | ] |
&= 3'Nest
3
WD > N
rL\\ rL'\\ rL\\l\ ,-L\\
SIS L Nl Ww°
EAY 5 O Y I
— —
— — -
— — | — -
== — - =
r—— -— —

1. nup2l1 gene deletion by DJ-PCR.

5) Yeast genomic DNA isolation
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Fzkel wj Aol streakingd} o]

single colonys €2 §, ZH7}9] selectable marker”} 9= EMM A 84| 10ml ]l

5 A5 wfeksklth 13,000rpmoll Al 23 FoF YA 2] et cellS

7Feb kgl & CES buffer 1mlel resuspensions}$lTh 1 Tha S = Zymolase 20T

(2.5 mg/ml)E A 2l3te] voltexing 3t § 37TolA 45+ FE EoF & = 10%

SDSE A #f38te] cell walle] 3] BIAF=A dAvjdow gl st 44

) ato] AF e A 73}, QIAGEN DNeasy Plant Mini KitS AF2-3lo] DNAZ
e skl

6) Southern Blotting

A 23] disruption H Q=A], =S nup211-GFP 7} oA &
T3 gz AEs A9 HYdx=x FoE7] 98 Amershams ECL

nonisotopic method & A}-&3}%] Southern blotting & 2 3} T}, Genomic DNA 2]

nup211 A A7}

nup2l] F+AAE wra4” marker = X 3A|Z] DNA = Hindlll A|$tEAZ A= 31
nup211-GFP integration vector 7} 4%l DNA = EcoRl A|stai® #3k
712] 31 DNA A S size marker & 72°] 1 % low EEO agarose gel ©l 7]
sto] 2]t %, depurination £ NoA 15 3, denaturation FN oA 45 &,
712] 31 neutralization &N oA 45 =3 A kA Th o]o] gel A DNA
WG5S reverse transfer W] © 2 20x SSC solution = ©|-23}9] Hybond-N+
membrane © % Schleicher and schuell €75 A}£3Fo] 4 Al 7F &<t transfer
SFAtE. 1 th DNA @355 transfer Al %! Hybond-N+ membrane = UV =
cross-link(0.15J/cm?*)3t%] DNA S membrane ol 127 A] Z t}.

Pre-hybridization<> 42C ol|4] 1A]7}F &<t ECL hybridization solution® % &} 31

b
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Probe labeling 100ng/¢2] probe DNA 1.5109] TDW 8.5ulS 4]o] &= %, 5%
&<F 229 denaturation A7l Th iceol] AMe] Y o]t} Labeling reagent 2}t
glutaraldehydeE 10p? il Z 4ol & % 37CelA] 1027t incubation $F
U} Prehybridization$t solution¥} #F 41| =31 Hybridization< 42T | A
1627t F<F 835k t). Primary Wash Buffer= membrane< washd}1l 2x SSCE
t}A] washdt 5, ECL DNA detection reagent% o] £3}o] detections I-38 31 T}

.

T} chemi-doc®l 4] Quantity one(Bio-Rad) program= ©]-&3}%] signal=
elahel o,

J&‘l

7) In situ Hybridization

s5ome 2] NA iAo A 2-4 x 10° cel/ml7F H =5 719 30% formaldehydeE 6mf
H7Vsle] 4553 fixingdlal, 0.3M glycine 29 © 2 washing $F %, spheroplast
bufferell 1 x 10 cell/mt7} ¥ 55 FolF=0] 37T A 1A3F F3b wjeFshalnt.
poly-lysine ©. = coating®! slides®ll SCE(sorbitol, citrate-phosphate, EDTA)= 3 ]

= cellss 4TCoA 2413 9t o+, -20C methanol®] slides= 2A]3F oAk

ol

o] 79tk methanols €3] Zdl ¥, 2x SSCE washingdltal 10xL 2
hybridization solutione 3 7}8}o] coverglassE Y] 37CellA over-night 3} T}
22]3L 2x SSCE oA 53, ThA] =04 204Xt washingstil 37T ol A
2x SSC=E 20++%F 21 A washing3t & Fluorescine-Antidigoxigenin Antibody
solutione 10pl F7}Fsto] coverglassE Yo 37TColA 1A17F &< EoF 7ol
2x SSCE 2o Al 1547t 2" washingst©] air dry$t $-, DAPI mounting
medium= 12u0 3 7}F31o coverglass = = sealing 3ttt ol A n| A S
&3l signals €Skt
8) Spot assay for growth
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% selective auxotroph7} 1= 10m¢ EMM Al %] o] seed3l] A] stationary
phase™ 719 t}F. 10 fold= sereal dilutiondl] 4 (2><107 cells/ml) F3E o] &3]
leucine®] 9l PMGE EMM 8 H)A], leucine®] $1al Elo}Rl(+Bl1)o] H71#
PMGS%} EMM 113l #] o] plating 3} T

m 2 3

20



1. nup21l ZA=AHO]F (knock-out mutants) | I F4

l

nup2ll TR Ve dotR 7] 98, WbAl 7 AY2173 oAl # 5
SP286< one-step gene disruption WS AFESI] nup2112] 53t F-9 (open
reading frame, ORF)%E selectable marker +AAFQ! wra4™ = A E3FSI T wrad”
TR E frebd Aol #olstEz febdo]l gle wiAelA dAZske
FAAAE AED = ok WA @RPelM Yl=thE DI-PCR (double-

23t nup211 A 5°3 3’ flanking -9 &

o N

rﬂ J}L

urad4’ AR F Ao A, nup2112] ORFZ} ura4™ FHAAZ X2

o

Anup211::ura4” DNA T2 A 2eFQAT (Fig. 2A). ol €A #14¥ DNA 4

ojujA| ol FAATAIA fepido] gl wMH A Ak P

Att. FAASNANSZRE 2709 nup21l” FAR F s wrad” FAAE
)

r'l

iy
o

HAAASA (Anup2ll::urad /nup211)S PCRS E3d] AEa T} (Fig.
2B). nup2ll ORF7} wra4'2 X SF nup2ll AN EAMo]F= 50 B8 ofA
1.0kb, 3’9ol A 1.1kb2 DNA7} FZ LA opE FFoA= 53
39l A DNAZF SE& 5% Fokrt. 3t dAF-9E PCRE F%std
o> 7.6kb, nup2ll AA=AWO|F+ 3.8kbe] DNA AHo| FHE T
olgA A2 o)Al FFE FE FFEdel g WA IAE s e s

oF & w72 e ste] wjFsts AR A4 (tetrad analysis)=

kR

Fastgivh s Adel 9 e T4 F AW 2EUs 4
2N AR ekt 20 RUGAS AT FRUS A4 T 2E

GEtdol Qe A A AR Ee= RAOF Hol aup2ll FAAT)
ofAF QA kAo, AFEA Fe LA mup21l FRAATE AR kA

EAolth o ¥ At WobEEY Mipl FAAGE v, RARRe

o



nup211 ARz Al BeAds v,
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Fig. 2. Construction of nup211 deletion mutants. (A) Schematic diagram representing
construct of nup21I null allele in S.pombe. Most of nup211 open reading frame (ORF)
region was substituted with maker gene, ura 4", by one-step disruption method.
(B) Confirmation of disruption of the nup21/ locus. PCR was performed with primers
denoted in (A), using genomic DNAs from wild type(WT), diploid disruption one of the
nup21l locus (nup21l'/Anup21l:ura4”), and haploid(Anup21l::ura4”) harboring
pREP81X-Nup211.

2. nup211 XS] FEH (over expression)
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nup21l FAA7Y AR R dFe S XetEE, nup2ll FAXE 2hEd
(over expression) ¥ = W, 1 ¥ %I} mRNA exportel] o st 3t
v 2] =X gdE Bogth olE & nmt ZEZFEHE 7FF pREP-vectors
(pPREP3X, pREP41X, pREP81X)°l nup2112] ORFZ ZFZJ3th. pREP3IX =
7V st ok pmr TREEE 7FA 3 Q1AL pREP41X S} pREPSIX:=
nmt ZEFE ] TATA boxol|] =AHolE doA ZEREL] A|7]7} pREP3XC
Hl &l pREP41X:= %7+ FEo|w pREP8IXE 7Hd okalt}. afA|wk o] Ml S-S
B Eobyl (HIEFRIB el o& wEo] AR, AFH ZepAn =
(pPREP3X-Nup211, pREP41X-Nup211, pREP81X-Nup211)E= o4& wkA
AY217°] FAdg st o] FAHDSA (nup211'/3X-, 41X-, =+ 81X-
Nup211)E Eloprlo] gl iAol A wieFatel AN nup2i1™ A7 9]
7V ZEpAu SO aup2llE FEEAA A HAEE spot assay =
sholahde). 3, x> AY2179] Wl pREP3X S} pREPSIXE 2 W A7
T35 AHg3Ft. 1 A3 pREP3X-Nup211S Elolwlo] &A= vjA] K}
olrlo] §li= wiX A AFHEF B =HAT FA = 44Tt pREP4IX-
Nup211:> E]opvnle] Eajat= vi#] Hu} Elojrlo] gli= iAo A A&7}
ok7F -t} AWk pREPS81X-Nup2l11S E|o}wlo] EA3l= vj#| ¢} & A)a}A]
o2 A oA AEEE ETE Aol 7t §lSTH (Fig. 3).

T nup2119 o] mRNA exportd] TS v A E=AE in situ
hybridization& -&3to] gelal] & A, gotylo] L= wfA oA ufj kst
T BT poly(A)+ RNAZ} A X Ao X3 A5, Elopnlo] ¢l+=
H A o A wl oFEE o
RNAZ} & Qbel %2 x|

dob

o

pREP3X-Nup211> mRNA export’} &A% o] poly(A)”
NE Aoz el FHATH (Fig 4).

_QO{N
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Wild type

Transformed by
pREF 33X

pREP 3%
- NupPii

DHEF 41X
- MNunlid

PREP 81X
- MNupstT

pREF 81X

Fig. 3. Growth of nup211 over expression strain was monitored by growth. In the
absence of thiamine (-Bl), the expression of pREP3X-Nup211, pREP41X-Nup211 is
repressed, resulting in inhibition of growth. But the strain is kept viable by expression of
pREP3X-Nup211, pREP41X-Nup211 from plasmids in the presence of thiamine (+B1).
Wild type and pREP3X-Nup211, pREP41X-Nup211, pREP81X-Nup211 cells harboring
indicated plasmids sew spotted in 10-fold serial dilutions onto EMM plates in the absence

of (-B1) or in the presence of (+B1) thiamine and incubated for 7days at 27 C.
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-B1 +B1
o . H . '
PREP 3X
-Nup2li
PREP 41X
-Nup2i?
PREP 81X
-NupZ2il

Poly(A)* DAPI Poly(A) * DAPI
RNA (DNA) RNA (DNA)

Fig. 4. Growth of nup211 over expression strain was monitored by mRNA export.
Cell were grown to the mid-log phase in appropriately supplemented EMM medium in
the presence of thiamine (+B1) at 27 C. The cells were then washed and shifted to EMM
medium without thiamine (-B1) and were grown for 24h. Coincident DAPI staining is

shown in the right panels.
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3. nup21l AR BE A (repression)2} mRNA export Z

nup2ll A= Aol AgAolug o] Fxate] Vlsa gler] 9
nup2ll A2 wdo] =AY = F7F A ST S pombel A nup2il
T AAE dFe AASA EetER, oA w3ttt nme TEEEHE
ARGBEO] nup2ll AR HE S 2AS ¢ Qe WA 7 E ARSI
=, pREP81X-Nup211 Z&tAu| =7 JAHASE Jb5-A] AY217 55 o] g3}
AMNA nup211°) AAE=AW] #FE A&ttt (Fig. 5). o€ A A1z
WA d 2 QAL nup21l” 53R AA O] QIAT, pmr EEEE
o] 2HEE YAV ES aup2llt FAAZE EASEE Elopule] Gl
(-Bl) HiA oA AR = Aok AAMAL nup2il FAAT AAE A&
Southern hybridizations F=3§3}o] &3}l tt (Fig. 6). 2% 752 DNAE
=351 Hindlll AStEAZE AE H, wrad™ 9} nup21lE probe= =7 3}5}5 T}
Rl ok 5 AY217S wra4 E probe® AFESHH signalo] e A

2

o

OYkal, nup2Il probe®l 73-%- 2.5kb, 0.7kbE el = Qv AA #FE=

4>

ura4” probeQl 7%~ 5.0kb, nup21l probeQ! -9 Zt7Z} 2.5kb, 5.0kbE Q1T

oA AWH FF (Unup2ll::ura4’/81X-nup211)N X nup21l A =7}
o] oAlHA A FEAA ] oust JIAFS v A=A Flsty] 918ke] spot
assayS FHE AT WERTOEE qup2l]l AR AAEA S AY217
(nup211"/81X-nup211) w55 AH&38tlth. 71 A3} Elopnlo] EAjst= (+B1)
WA A = nup21l AR LEe]l AAEHAE Aol AF¢S BHX
Elofulo] EA|stA] %= (-Bl) WA A= nup2il FAA7F Td 5o

A ow ATt (Fig. 7A). ol st AH= 81X-nup2117t B4 H 0=
z2hgstal e fvlaky, vAl S nup21l FAAZE ] DA ol
Z& HolFET)
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nup2ll F+AZ7F S pombe®l Al mRNA exportell ¥Hoist=%] &<2lsl7] $£Isto]
AA7Y AAE F5F (Anup2ll::ura4’/81X-nup211)E ©]-83}o]
Hi Al (+B1)9F Elobdle] gl= wi A (-Bl)oll A 24A]7F F<b i<k

A] in situ hybridizationa T 5} poly(A)

nup2l1l -+
Elobulo] Qi
% mRNA #3327} oj@7A debA =
o1t
) WA M= nup211o] EE o] op Y w59t
®, Elobylol

RNAS Mz Ul +3X &
1 A3, Elopwle] gl (-Bl
ub2 7 A poly(A)” RNAZF A Aol 27 HAAATH W
Q= (+B1) WA OIA = nup211e] wEo] oA E o] poly(A)” RNAZL 3 oke
& = 9ISt (Fig. 7B). ol& ¥ A3 nup21l FHAS

259 A¢ a
ke o] oA ¥ mRNA exporte]] Ago] Q&5 vt}
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-B1 +81

[ |
Prmt g Nue2llp Prmt No Nup211p
(gp2ri ) ® (up211 )
4 Nup2 ! aMup2l!

—EXT— —X T —

Viable Death

Fig. 5. Schematic diagram of synthetic lethality. Schematic diagram representing
construction of chromosomal nup2li-disrupted haploid strains harboring pREP81X-
Nup211, in which nup211 is expressed under the control of nmt promoter. This strain is
kept viable by expression of nup211 gene form plasmids in the absence of thiamine (-B1).
In the presence of thiamine (+B1), the expression of nup2i1] is repressed, resulting in

inhibition of growth (Lethal).
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2.5kb 0.7kb
H
H H | \ \ Fﬁl
W1 - = —
- H H H
SNupPiy 1 J——Uﬂj‘#— |
25kb 5.0kb
y A
‘a x a2 ¥
rL\\._'_ U 00‘?‘\\ A\ Qf\\ . ol \)QQ;\\ 3
Q
. b — s Z.EKhb
o — s (L7Kb

Probe by wra4*

Probe by NupZ?1 7

Fig. 6. Southern hybridization analysis for disruption of the nup211. Confirmation of

nup211 gene disruption by Southern hybridization probe with ura4 and nup211. Southern

hybridization analysis was using genomic DNAs from wild type(WT) and
haploid( Anup211::ura4") harboring pREP81X-Nup211.
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)

WT
/81X-Nup211

ANup211
F81X-Nup211

WT
/81 X-Nup211

ANup2l1
F81X-Nup211

B)

-B1 +B1
WwT
/81 X-Nup2I1
ANup?11
/81%-Nup211

Poly(a) + DAPIL Poly(ay + DAPL
RNA (DNA) RNA (DNA)

Fig. 7. Anup2i11 mutants showed the defect of growth. (A) Growth of wild type
(AY217 carrying pREP81X-Nup211 plasmid) and Anup211/pREP81X-Nup2l11 strains
(Anup211 mutants carrying pREP81X-Nup211 plasmid) was monitored by spot assay for
7days at 27°C with (+B1) and without (-B1) expression of nup211. (B) Poly(A)" RNA
localization in the Anup2ll mutants. Cell sere grown to the mid-log phase in
appropriately supplemented EMM medium in the absence of thiamine (-B1) at 27 C. The
cells were then shifted to EMM medium containing thiamine (+B1) and were grown for
24h. Coincident DAPI staining is shown in the right panels
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4. nup211 SHZA L] AE W 91X

nup2ll FAA7E Festehs diide] Al SAE AT § 5k
K

GFP(Green Fluorescence Protein) "' -5 ©]&3}% k. GFP= =4 JFS Y=
Gl e PFdv|Fdor #Fo] 7hsstr] wWiEel nup2ll @A 9 &
HA #ZS 5 vk 2 nup21l ORFE] 5°FE+= 3°°l GFP7F A=
GFP construct® #1238t U3, ok #5F (AY 2173 SP286)°l & &3k 7

gdn] g oz A3 tE Subcloning®] AFE-3F vector pZA69ui= nup2112] N
ete], pREP81-EGFPc= C d&tel|l GFP7F $IX|$tt}. ©] vectors< E-F nmt
IR RE7 EAS, Zt7+ T2 RE M7= pZA69urt 7 Aska
pREPS81-EGFPct= 7} oFdt L2 WE]S 7}X| 3l Qlt} o]ejdt 54 o
golulo] 578 wel By JeE vEA ot 1 A¥ I GFP-
nup211> AEZ A A oA AR AT, wdo] Zawd o #z
gl ¥ 9l th(Fig. 8A). T3+, ©] &5 Endogenous level 2 nup211-GFP ©h¥) &S
HAAA nup21l G AL AE f St A E 1] 28k, nup2ii-
GFP FAAE AN nup2ll F3A AHZ AFAA AT, AAAZ o
= Addoz AR oW, nup211-GFPE & F9jolA g3t

)
I -
N L
o 2

r

ey
all

F—L

YA}t (Fig. 8B.) 281 nup21l-GFP7} nup2ll AR 3k 9] X o
5 =]

s
+ gk2lst7] $]8ko] PCR¥}F Southern hybridizations =3 31 Sl th(Fig.
9,10). nup211-GFP 2] DNAE F%3}9] EcoRl ASaA=Z AE H, wrad 2}

]I>’

nup2l1E probe® blottingst Atk thxQd ok I AY217S wrad &
probe® AFE-3F signalo] W A &FSFAL nup2ll probeQl 74-F- SkbE el

-

T AR nup211-GFP T urad” probeQl 7d-%- 9.3kb, nup21l probe?! 73-5-

Z}Z} 3.6kb, 9.3kbE Eeld = Qi
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GV

Wild type(AY 217) -B1
Transformed by

pZA69u
-Nup2lit

pREp&81EGFPC
-NupZl¥

wWild type(SP 286)
Transformed by

- -

Qo |

5 g} -
¥, % \

g % t
FF s o~
N | e == P

N gy

W t! 3 b 5
> § i
L)/,

pZA69u
-Nup2iit
PREP81EGFPC
-NupZiti
GFP DIC GFP DIC
(B)
NupZi! I-GFP

GFP DIC

Fig. 8. Localization of Nup211p fused to GFP. Cells were grown to the mid-log phase
on appropriately supplemented EMM medium in the presence of thiamine (+B1) at 27 C.

Coincident differential interference contrast (DIC) images are also shown in the right
panels.
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)

»  2.5b <
Nup211-GFP — Nup2iit ) GFP ::;t; —ura4 Nup2irt

B)

5 - —> 2.3Kb
-
-

Fig. 9. Construction of Nup211-GFP. PCR was performed with primer denoted in (A),
using genomic DNA from Nup211-GFP.
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5kb

E
Nup211 1| Nup2iit ) GFP nmtl L 1 ag9 Nup21 1t
~GFP ol

3.6kb 9.3kb
K A\ WD
AN \'t\‘)dl
9.3Kb 9.3Kb
5.0Kb
3.6kKb
Probe by wra4* Probe by Mup27 7

Fig. 10. Southern hybridization analysis for Nup211-GFP. Confirmation of Nup211-
GFP by Southern hybridization probe with ura4 and nup211. Southern hybridization
analysis was using genomic DNAs from wild type(WT) and Nup211-GFP.
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V. E ¢

T2 AR S pombe A Nup2ll @A ®olg Wl S cerevisiae
nucleoporin ¢! Mlpl ©¥ &3} A 3% & 9] nucleoporin Q1 TPR w4 & 3}
homology ©|T}. S. cerevisiae ¢ nucleoporin Q1 Mlpl & AEeto]d I <
A EE(Intron)°] &AL AAHA kLS mRNA & & StollA Alxd=
w4 U7EA] St E splicing factor 9} Ad S 2RSSt} o] 2] AZEeto] o]
Az o] Fo] A A & HAAA &2 exosome o o &A &l =AY,
spliceosome ©] TFA] =] A] intron & Al A St 18 = =Z Poly(A) tail ¥}
AT 2 G Mipl = 3 QFolA] gene expression & PFA|EF Ao o] S

A B AFE BEaREA S pombe oA nup2ll AR 7T S
g13l7] 93l Double Joint PCR(DJ-PCR) WX S ©o] &3t nup211 A2
EAdHOFE Azt AR, 1 AH nup2il = M EA A

2 2] (essential)©] 11, mRNA export ©] ¥Hofsto] &S oA A 7] poly(A)'

o

g

RNA 7} AEAM e astar, & ot 4 =tk =3 Nup2ll-GFP =
ol FFAvFOE Nup2llp WA Mx o AE F 7 3o
NPC(Nuclear Pore Complex)°l] 9 X]3}= A& &35+t

S. cerevisiae )| ~] nuclear pore-associated protein Q1 Mlp1(myosin-like protein 1)
Mipl 2] C-terminal } mRNA binding protein 91 Nab2 2] N-terminal A}©] <] A]
F3Ago] dolut poly(A)” RNA 7} & wto = mha U= gic) o]l o=
Hol S cerevisiae °I4 Mlpl ¥} Nab2 o] A& 282 mRNA 2| nuclear pore
export o] -9 T Q3 JTE st vk A & F ATk

wetx B AF= DGR S pombe NA nup2ll 3 nab2 & S AR
5

S

ok
= [¢

-

ol Bl olye}, in vitro full-down assay W in vivo immunoprecipitation <

mRNA export ol #ojah= Ay} el xpo]o] FE] Al AFE ALk
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nup2llp T A o] o] export factor 2} complex & ©]Fi=A <ol i,
A33sl= 4ol binding domain = FAISFO #HA A& 7|HAS HFE=

A7 A ofof Gt

¢
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Abstract

The study on function of nucleoporin nup211 in fission
yeast Schizosaccharomyces pombe

Bae Jin-AH
Department of Biology Education
Graduate School of Education

Sungshin Women’s University

In eukaryotes, nuclear export of mRNA takes place through the nuclear pore
complex(NPC) embedded in the nuclear envelope and several soluble transport factors
are involve in this process. The export of mRNA is more complex than the
nucleocytoplasmic transport of protein and other RNAs, because numerous additional
export factors cooperate with the mRNA export receptors. Thus mRNA export is coupled
with other steps of mRNA metabolism.

We constructed deletion mutants of nup21l in fission yeast Schizosaccharomyces
pombe, that is homologous to MipI in budding yeast Saccharomyces cerevisiae, TPR in
Vertebrate, which plays import roles in mRNA export out of nucleus. The nup211 gene
contains encodes a 1837 amino-acid protein with predicted molecular weight of 211.4kDa.
The nup2l1 gene is essential for growth. The haploid nup211 null mutant showed
extensive poly(A)” RNA accumulation in the nucleus and decrease in the cytoplasm after
repression or overexpression of nup211 expression.

And Nup211-GFP signal was detected in cytoplasm and nucleus, but predominantly
concentrated at the nuclear periphery in a punctuate pattern, which was typical of yeast
NPC. These results suggest that nup2// in fission yeast is essential for growth and
nuclear export of RNA.
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