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B BRA RS Schizosaccharomyces pombed| ] mRNAS] oA HEAREY o]Fd] FHF AR AR
spThpl F77+8) A1 51 o) F(deletion mutan & A Z5e] 7 BH& ZALehglch. of oA diploid) 72
spThpl FrAAE QAR F 484 £ (tetrad analysis) S T8 A4, o] FAA Aol G543 oA dskt.
=g AAELH o] FE mRNA 945  AF-E Ro| A st 845 spThpl= mRNAS] 24H & ¢ 3.3}3)
I )& spMex67%} §H4d X A}(synthetic lethality) S R o} o] A= R AR 2 spThpl = mRNAS] A A £
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A E7} A7FHA A FE G981 e 7 A
XA Apole] EgolEo] otk XE AnRAE @A,
RNA $)] 8l 42 Aloje] o]% (Nucleocytoplasmic transport)
& 47 TP TR Aol §U 29 BTFA
(nuclear pore complex)& 53l o]Fo|x|d], FFHA= AT
A (nucleoporin) |2+ B2 30¢] F/2] GHAER o]Fo]
71 60 MDa o)) At B Ithk3, 15). ©]8g olF 7|7
FEIHAE e E s duRpE AREE AHHQ 555
Folc}. a7 @A ThE RNA (IRNA, rRNA, snRNA 5)
ke T2, mRNAY oM HEd2 o o]Fe AN Eits}
o s e 7|&l 23 dopu= Aew AR JiT13).
Importin-p type familyoll &3l % VA7 B4 9o,
non-B type®] FHHAIQl heterodimeric NXF-NXT T ds} g
& 84 FEAA, 8 B2 T A (nucleoporin) 9]
B33l rh4, 6). mRNP (mRNASH ZAgghd o] by
S ARE heterodimeric NXF-NXT ©rlade slsxaxE2 &
E(Mex67p-Mu2 in S. cerevisiae, Mex67p-Nxtl in S. pombe)oﬂ
ARE AHTAP-pISOl ol27171] 2 REHo] SlEus, 16,
19), 4% mRNP HEAE SFFFANPCYIA ABA7E
e she Ao AIRHETHD, 4; 6). T8 FEAAERE
RNA ZFHeral A(Npl3p, Nab2p, Yra2p, Hrplp 59, AARRIA}
(TREX complex, Suslp &), WFAN A £ FFHA 2
W A(Glelp, Raelp, Nupll6p, Nupl59p, Nup84
Nup184p, Sac3p-Thplp, Ipkip &), RNA helicase (Sub2p,
DbpSp %), ATPase (Elflp &) 5°] th ZFAEANME o] T

complex,
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W2 S 0] AETE A (homologE©] mRNA F5o) #FeJsly &
29| EUWHOlES complementationdHs HS.E Kol mRNA
exportd] 7[EFHQ 717k gt o2 & HEEF] e AR
AAZTHE, 9).

mRNA export®] ZH§7)12+ o}2] 8Hala}A] k=)
TARE 453 mRNAR S 7Hadgol o|27|717] fxF &
o] ZE @AIES] mRNA export?t DHEHA AAFH] <]
o] A8 T3 AT ATHG, 17). 53] mRNA 5541
7R Yra2p# Sub2pe A} Aol #ojdh= THO H3tAek 2
st TREX EZAE Fske Aol HaR(18, 20), = o
£ mRNA 59411 Sac3pe AAF 217R1A1Q1 Thpipst A
3h= o] RuEAckT, 10). B12o] Sac3-Thpl 2EA9} A%
Bhe K T2 mRNA 55904181 SuslS AAR] 23 2 SAGA
histori acetylase E-3tA|9t dgo] Y FTH14). £ d7= £
FEA S pombe?] F-AA] database (Sanger Center, UK)SIA THPI
A9k fAH8 open reading frame (ORF)Y] SPACIB3.08
(spThpI = %“%’)‘i mMRNAS] &) vto 2 Fidd) BAS=AE U
ol IR} pThpl AN EAWIFE ARSI SHS AT
=3

£ AFoME o|H Ved REAR FA8H A
& Ee AESEOm(, 12), FTAY Garsel WS F=
kanr $AAZ A BE spThpl A4 EAWO|FE wHs7] 134
olul| %] F3<1 SP286 (h'/h* leul-32/leul-32 urad-dlSlurad-d18
ade6-210/ ade6-216)%) one-step gene disruption WS AHE3}S
o WA spThpl FAA HEE  pBluescript SK(+) “EH
(Stratagene, USA)ell 29 th2, PCR Ed40] WS ALS-
3t spThpl FARIS] AA ORFE AASET 1 Aol Alga
4 Nofl®] F7IAEE HARUT kar 3RS 8= Nod

Tk AR} A)F

T, W
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DNA HHE 1 Aol A3t &, S49 Fepr|=8 Aja
& Xbal# XholZ “Fehiio] ofuljA] <1 Sp2gecll B S
A7 Ga189] HAAS ZHe FAXTAE AATKFig. 1A). ©] F
NA spThpl AR} SR kar’ F-AXE X8E P2A%)
(spThpl*1AspThpl: ka'YS PCRE 53 1A THFig 1B). ©]
2A A ofufjAolA FA3A A 8] EAEd(sporulation)S-
g 5 e P olujAE Aty amf o] AR B
BRE ZeRged o8f shie] AR ol WAL a7ie] 2hd
ZAE gAsk=t(tetrad), Z47H9] A <l e AFEAES
E2|3le] ksl 454 B (tetrad analysisyS S-338tHTH &
A3 10709) AREA] BFolA o] ApdEAEC] BT 'Y
2 A QHFig 2). FRUE F49 19 A F Vs
G418° W73t BHHS Kol oY spTwpl HARE 71
HreAo)m, WA 279] Exke G418 AFAAES Hole
spThpl SR} BAE AspThpl:ckan’ FAAE S ZHe W43
FAAeL. o]2A ThElR prhpl AAEAW| TFE oMY
T3 A2 FARE AR f8E HAFAT. o] 4% A=
olaw o] THPI FAXS} FARH BEER spThpl FHAE

A

WT ' O 77 A R

1 Far ]
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Fig. 1. Construction of spThp! mutants. (A) Schematic diagram
representing construct of spThpl null allele in S. pombe. Most of
spThpl ORF region was replaced by marker gene, Kan'. The positions
of PCR primers for confirmation of wild type and null alleles are
indicated by arrowheads. H, Hindill; N, Notl. (B) Confirmation of
disruption of the spThp! locus. PCR was performed with primers
denoted in (A), using genomic DNAs from wild type (WT), diploid
disrupted one of the spThp! locus (spThpl™/AspThpl::kaw), and
haploid disrupted spThp! locus (AspThpl:.kan"). SM represents DNA
size markers.
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spThpl B EFGHNT(AspThpl: kan’y7’F mRNAL] S5 2
& HoleAE dotry] A3, ok H(spThpl™) 79} spThp!
A4 EdHelFANA poly(A)ye] £EE in situ hybridizationS
53 AT 493 2oz 3 £l a-digoxygenin®] 42
FE oligo(dT)s S AFE-3F12H, FITC-anti-digoxygenin Fab &
HA(Roche,  Germany)S  AF23]  poly(AY'St EA48HE a-
digoxygenin®] ZAHE oligo(dT),;& FF&APHolA B3I
AEY o] $X= 4, 6-diamidino-2'-phenylindole (DAPDZ
DNAE st BRI plipl A2 SAMOIEE opild
79} BT poly(A)'e] £XE Hole ZoE HolFig 3),
mRNAS] d#ggdos Z Aol gle A2 Alsdrt

-

spThpl F+AA7E mRNA EHHAS 4335k U= spMex67

AR FEA] ABol A=AE Lok A8, ApThp!

W9} AspMex67 T-5 BIEIATE ZHzte] SR} by
o EAE e AE7F AZE F JAT, F qQo 2T
A5 AR 2 QE AL FHAd x| AKsynthetic lethality)2}al
gt 0|23t PAAE Bole F fAEL 7158 0E dF
ol J2E ouigith. FAAAE Bole #7F s 5 9
S ok gl ZERE 8l spMex72) BEo] FA=HE
pREP81X-Mex67 ZtAP| =5 A 431} ApMexs7 Tl B2

Fig. 2. Tetrad analysis. Diploid cells disrupted one of the spThpl
locus were sporulated, and 10 tetrads were dissected on YES plate and
incubated for 3 days at 28°C.
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Fig. 3. Poly(A)" RNA localization in AspThp/ mutants and wild type
cells. Cells were grown to the mid-log phase in appropriately
supplemented EMM medium. Coincident DAPI staining is shown in
the bottom panels.
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Fig. 4. spThpl null allele is synthetic lethal with the spMex67 null
allele. Growth of AspThp! mutant and AspMex67 mutant were
compared to that of AspThplAspMex67 synthetic lethal mutant
carrying pREP81X-Mex67 as indicated. Cell were streaked onto
EMM agar in the absence of thiamine (-B1) and presence of thiamine
(+B1), and were incubated for 3 days at 28°C.

AZAZ] v, o] T (AspMex67/pREPS1X-Mex67yE AspThpl
7229} wulsle] FARF O] AspThp! AspMex67/pREPS1X-
Mex67%) 55 AUt el TEREE= HA]9] thiamine©] )
o ALY #5511, thiamineo] £A181A HAPL A== T
ZRECJTH1D). o|8A L& FFT thiamineo] gl viAIM =
pREP81X-Mex67E2%E spMex67p0] L& o] A4 <= A,
thiamineS 1 B A (FAEXAE Bole dahelAe 44 e
2 AR E3ckFig 4). 1R AspThpl:kan’ % AspMex67::
wad's EF 7L Qv #FE FAAAE Hole A oA
3t} o]9}do] spThplo] spMex678 734 ARAFE 2 U=
Ao E Hol RAFR opThpl= mRNAY oA MxA =]
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ABSTRACT : Construction of Schizosaccharomyces pombe spThpl Null Mutants and its Character-
ization
Jin Ho Yoon* (Department of Biology and Institute of Basic Sciences, Sungshin Women's Uni-
versity, Seoul 136-742, Korea)

The spThpl null mutant was constructed to study the function of fission yeast Schizosaccharomyces pombe
spThpl, which is homologous to budding yeast Saccharomyces cerevisiae THPI. Tetrad analysis showed that
the spThpl is not essential for vegetative growth. The spThp! null mutant also showed no massive poly(A)*
RNA export defect. However, spThpl null is genetically associated with spMex67 null. These results suggest
that spThp! is involved in mRNA export out of the nucleus.



