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Fig. 1. Restriction map of pSKI3:5-1 and results of subel
subcloned into pTI15 or YCp50 (19) and transform

oning experiments. Fragments from pSKI3:5-1 were

ed into strain 2634 (MATa skiz wras mktl K, L-A-HN)

and transformants were tested for K at 32°C and cold sensitivity of cell growth. The subclones marked with
the “*” were inserted in opposite orientations in the BamH1 site of PTI15. In constructing the gene disrup-
tion, the region eliminated and substituted by the URAS gene is boxed and labeled “Disruption”.
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Fig. 2. Sequence of the SKI8 gene. The 9 amino acid peptide shown by fusion with S-galactosidase to be ca-
pable of directing a protein into the nucleus (Table 1) is boxed and labeled “Nuclear Localization Sequence
1"". The fact that the BglII-BglII fragment lacking this sequence also directed §-galactosidase into the nucleus
indicates that a second such sequence is also present in SKI3 and two candidate sequences are underlined.
Arrows show the repeated amino acid sequence in the hydrophilic region from amino acid residue 345 to 392.
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Fig. 3. Disruption of the SKI3 gene. The BglIl-Sall
fragment shown in Fig. 1 was replaced with a
1.2 kb BamHI-Sall fragment that included the
URAS3 gene flanked by Xbal sites. DN A purified
from each strain was digested with Xbal and us-
ed in a Southern blot with the Sall-Xbal frag-
ment shown in Fig. 1 as probe. As expected,
this probe detected the 6.6 kb Xbal frag-
ment in the parent. Strains carrying the dis-
ruption had a new Xbal site adjacent to each
end of the inserted URAS gene, and so this pro-
be detected only a 1 kb fragment that is essen-
tially the same size as the probe itself.

SKI3 wHXI2t SFM T 54

SKI3 +AA7} ssFAXe] FAlo] dgxog
Hesl=A5 Belslrl #3ted Rothstein(10) 9]
whiell s SKT3 f-1=ke] %37] 490014 3,470
off dutslt= Bglll-Sall 2928 URA3 SAx}b
2 ajgte 24 SKI3 $#A-E disruption 4|7
t}(Fig.3). ©| plasmid & K,* L-A-HN mks1 9]
B8-S 2+ ZBi heterozygoteo| TEE#R
A7l & IAPHS 53 A3 98%Y Fz
otylg Fholsleich, of Azpzie SKIS A

Table 1. Nuclear localization of SKI3::lacZ fusion
proteins

Fusion protein Percent p-galac-

SKI3) 1494-l0cZ pSR605 35
lacZ pLG669-Z 1
SKI3, p9¢-lacZ pSR1016 28
SK13306.314-l0cZ pSR1376 40

Nuclei were prepared from strain BJ3501 carrying the
plasmids shown, and the percentage of g-galactosidase
activity in the Percoll gradient fractions containing nuclei
is shown. pSR605 carries the PstI-Pstl fragment of
pSKI3:5-1 (see Fig. 1) inserted into the Pstl site of
YEp356 (15) producing an in-frame fusion of all but the
last 8 amino acids of SKI3 with lacZ. pLLG669-Z (16) has
the lacZ gene fused to the promoter and initiator
methionine of the CYCI gene. pSR1016 has the Bglll-
Bglll fragment of the SKI3 gene including bases 490 to
1677 and amino acids 1-296 inserted into the BamHI site
of YEp353 (15) producing an in-frame fusion with 8-
galactosidase. pSR1376 was constructed by inserting syn-
thetic oligonucleotides into the BamHI site of pLG669-Z
to insert the amino acid sequence IKYFK K F P K
(residues 306-314 of SKIS3) followed by a Sall site (pro-
ducing the sequence V D) after the M T G S amino ter-
minal of the §-galacosidase of p.G669-Z. Thus the amino
terminal sequence of the final plasmid was M TG STK
YFKKFPKVDLGS... g-galactosidase.

2te} wlabslz|2.(8) SKI3 FAAE 4329
FAel Ao Pofdle FHAT) opd S &
T dolth, =3 24709 tetrad & F43 £ Al
7y tetrad F 2709 EAH= Ura*sl M1 24
SKI3 #+A=}7} disruption ®o] gl&-< 313 4
UL 32ColA killer S JepH Aoz o)
ol mktl ¥ol7t AAMEUSTE &+ AT},
ol4te] Arta e SKI3 FHAE MAK #Ax
e FSHAl FFAZY] FAelE Holslx] ¢
I ghA] killer VLP ¢ B4 & ofashed] edst
il g shalakgich,

SKI3 el Al o] Rt (localization)

SKI3 $AA12) $A4864 758 Fojsps)
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Table 2. Comparison of known nuclear localization signals with SKI3 sequences

Known Nuclear Localization Signal Sequences

Gene Sequence Reference

SV40 large T antigen ProProLysLysLysArglysVal 18

SV40 VPI capsid protein ProThrLysArgLysGlySer 19

Yeast ribosomal protein L3 ProArgliysArg 20

Yeast ribosomal protein 1.29 LysThrArgLysHisArg(ly 21
LysHisArgLysHisProGly

Polyoma large T antigen ProLysLysAlaArgGluAsp 22
ValSerArgLysArgProArg

MAK16 residues 139-144 ProLysValLysArgArg 23

MAI16 residues 282-287

ThrLysArgProLysVal

Gene

Potential Nuclear Localization Signals in SKI3
Sequence

SKI3 residues 307-314

LysTyrPheLysLysPhel’roLys

This work

Aallde Az oA AR SKI3 iAol
A2z e o= B2 FAMbE RS dalaor
grh, SKI3 RAxte] 7149 £48 2 A
Fig.2ol box 2 Ao} gle drjxde]
FAtel] Aedsle YAl AviAde] A
(1), & (1) =& 3~419 lysine ©l*} arginine
.+ proline 59 alkalid amino A} 712
Axle} ola, (2) AR amino Al A7lE 7odx)
o] 9lewl, (3) 7FF= threonine, serine, aspar-
agine ¥-& glutamine 2| #7)7} £33 Elo] 9lx
%2, 4~10712] amino 4t 2712 FAE  pe-
ptide & coding & 4 Av A7IMLE EA3)
I 9S-% whAscH(Table 1), o] g1714de]
AA 2 SKI3 chilAde] s BAHbol HofsA
= zlolalr] $lsted S, cerevisiae B]J3501 (MATa
Pepd::HIS3 Prbl-Al - 6R lanl ski3 A200 ura-52)
Broll SKI3 ko] 7+ %918 £3sl= DNA
AR jgcZ A F8E 5% plasmid &
iz 5 S A R I S | A R L
#3l5lo] B-galactosidase & AL A& B
Az dulro g Azl BEMbElE 7oz ¥
&2 pB-palactosidase 7} ©] 7390l #uloll 4]
AEA e veptar gel 3kel=ivd(Table
2). 2l AW BTk AlEA4 % (nuclear  lo-

calization signal sequence) & 4 =¥

d

LysTyrPheLysLysPheProLys #7182 Z351#]
oke ALolx pg-galactosidase o AAYAH F
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Fig. 4. Nuclear localization of the SKI8 product. The pep4 prbi strain BJ3501 was grown with (panel A) or with-
out (panel B, SKI+) the plasmid pSR605 which carries a fusion of amino acid residues 1-1424 of SKI3 with
lacZ (see Table 1). Nuclei were isolated on Percoll gradients and assayed for SKI3 either by assaying 5-
galactosidase (panel A) or by Western blots using antibody to a purified SKI3-lacZ fusion protein (panel B).
The location of nuclei in the gradient was done both by observing mithramycin- or DAPI-stained aliquots
by UV fluorescence microscopy and by dot-blot hybridization for rDNA. In panel A, the supernatant fraction
(prior to banding on Percoll) is shown as fraction 1. In panel B, the supernatant fractions are not shown,
but had no immunoreactive bands on Western blots. Pre-immune serum was also tested for reactivity with
the fusion protein used for immunization and showed less than 104 the reactivity shown by immune serum,
The last two lanes in panel B show the nuclear fractions from a Percoll gradient of an extract of the SK13::URAS
disruption strain 2866 (a leu? uras SKI3:URA3 K+). In this experiment, and another in which all fractions
were examined by Western blotting, no immunoreactive bands were detected.
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