The Bowen-Conradi syndrome protein Nepl (Emg1) has a dual role in eukaryotic
ribosome biogenesis, as an essential assembly factor and in the methylation
of Y1191 in yeast 18S rRNA
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Figure S1. Analysis of the G1575 yeast 18S rRNA modification

m’G (N7-methyl-guanosine) aniline cleavage of 185 rRNA from wild type (lane 2) and a
ScAnepl Atma?23 strain (lane 4). Lanes 1 and 3 correspond to the 18S rRNAs of wild type and
the ScAnepl Atma23 strain without aniline treatment. Lane 5 corresponds to total RNA from
wild type. The position of the 3* terminal 18S rRNA cleavage product (nt 1576-1800) is

marked.
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Figure S2. Recombinant analysis of ScAsnr35 and nepl-1° mutations
Segregant colonies of tetrads obtained after sporulation of the diploids (Sc4snr35/SNR35
Scnepl-1°/NEP1) were analyzed after 3 days of growth at 23°C.
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Figure S3. Analysis of U1191 modification in wild type and ScAnepl Anop6 cells

(A) ESI mass spectrometry analysis of the mlacp3¥ peak from wild type (see also figure 2B).

Upper lane corresponds to the measured ESI-MS spectrum, lower lane corresponds to the

theoretically expected spectrum.

(B) ESI mass spectrometry analysis of the acp3¥ peak from the ScAnep! Anop6 mutant (see

also figure 2B). Upper lane corresponds to the measured ESI-MS spectrum, lower lane

corresponds to the theoretically expected spectrum.
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Figure S4: Overlay of gel filtration chromatograms at different protein concentrations.
Overlay of the normalized gel filtration chromatograms of wild type ScNepl (A) and
ScNep1P®C (B) at different concentrations (1-216 uM). The elution volumes of the molecular
mass standards are indicated by arrows (black, conalbumin: 75 kDa, green, ovalbumin: 43
kDa, red, carbonic anhydrase: 29 kDa, blue, ribonuclease A: 13.7 kDa).



Supplementary Methods

Plasmid constructions

For cellular localization of GFP-fusion proteins the ScNEPI open reading frame was
amplified and ligated into plasmid pUG34 (kindly provided by H. Hegemann) as previously
described (1) The D90G point mutation was introduced into plasmids pUG34-Nepl and
pGAD-Nepl by site-directed mutagenesis with primers NEPD90G-1 and NEPD90G-2. Yeast
ScNEPI wild type and ScNEP1°%°® mutant genes were amplified with primers NEP1-Nsil and
NEP1-BamHI-I (see Table S2 for Oligonucleotides) and cloned into pQE-9 (QIAGEN)
cleaved with Pstl and BamHI. Plasmid pAV164 (kindly provided by S. Liebman) carries the
yeast wild-type 9 kb rDNA unit and served as source of yeast rDNA. For in vitro mutagenesis
a part of the rDNA unit was first subcloned. A 2675 bp Sacll/Mlul fragment from pAV164
containing parts of the 18S rDNA from nucleotide 576 to 1800 were inserted in plasmid
pUCBM20 (Boehringer Mannheim) opened with the same restriction enzymes, resulting in
plasmid pPK481. Mutations in the 18S rDNA were introduced into pPK481 by site-directed
mutagenesis using primers 18S-Mut3/18S-Mut4 resulting in plasmid pPK495 (U1191 to C)
and pPK497 (U1191 to A), resp. The mutagenized Sacll/Miul fragment from pPK495 and
pPK497, resp., was inserted in pAV164 by replacing the wild-type Sacll/Mlul fragment
resulting in plasmids pPK499 (U1191 to C) and pPK501 (U1191 to A), resp. All plasmids

were verified by sequencing.

Yeast strain constructions

All strains used in this study (see Table S1 for Yeast strains) except L40-coat and Nop56-
MRFP are isogenic to CEN.PK2 (2). For PCR mediated deletion of open reading frames the
lox-KanMX4-loxP gene disruption cassette was amplified with the appropriate primers and
plasmid pUG6 as template (3). For amplification of the ScSNR35 deletion cassette primers
SNR35-2del5 and SNR35-2del3 were used, for the deletion of ScMET13 primers MET13-S1
and MET13-S2. PCR mediated deletion of ScTMA23 and ScNOP6 was described previously
(4). All double and triple mutants were constructed by mating of single mutants and
sporulation of resulting diploids followed by tetrad dissection. For conversion of selectable

markers in the yeast genome “marker swap plasmids” were used (5).

The ScNEPIP® point mutation (GAT > GGT) was introduced into the genome with the
“delitto perfetto” method (6). Therefore the disruption cassette was amplified with primers



Core-NEP-5 and Core-NEP-3 and integrated into the ScNEPI open reading frame
(downstream of nucleotide 269) of a haploid strain which contained the human HsNEPI
cDNA on a multicopy plasmid. For replacement of the marker cassette and introduction of the
point mutation dsSDNA obtained after hybridization of oligonucleotides D90G-e and D90G-f
was transformed into the Scnepl-disrupted strain. 5-FOA resistant transformants with the
ScNEP1P%® mutation were isolated and tested for their ability to loose the human HsNep!
encoding plasmid. For creation of strains with ScNEP1 under translational control of the tc
aptamer, an insertion cassette containing ScTDH3 promotor, 3 tc aptamers and a 3xHA
epitope was amplified from plasmid pTDH3p-tc3-3xHA (7) with primers NEP1-Tc-1 and
NEP1-Tc-2 and integrated upstream of the ScNEPI open reading frame in the wild type
(CEN.PK2-1C) or the ScNEP1”°° mutant CEN.BM52-1C.

Complete deletion of yeast chromosomal rDNA repeats in CEN.PK strains were obtained as
described previously (8). CEN.PK2-1C was transformed with plasmid pRDN-hygl (high
copy URA3, kindly provided by S. Liebman) and the stable hygromycin-resistent strain
CEN.PK912-1C was isolated in which most rDNA repeats were deleted. To remove the
remaining rDNA repeats, CEN.PK912-1C was transformed with the linear BamHI cleaved
plasmid pNOY455 (kindly provided by M. Nomura) resulting in strain CEN.PK920-1C with a
complete chromosomal rDNA deletion and plasmid pRDN-hygl. To remove the pPRDN-hygl
plasmid, strain CEN.PK920-1C was transformed with high copy plasmids (TRP! LEU2%
carrying wild type rDNA (pAV164) or mutant rDNA (pPK499 and pPK501), respectively.
Strains were cured of plasmid pRDN-hygl by selection on 5-FOA medium, finally resulting
in strains CEN.PK968-1C (wild type), CEN.PK963-1C (U1191C) and CEN.PK966-1C
(U1191A), resp. All strains were verified by Southern analysis.

Analysis of G1575 N7-methylation
Specific aniline-mediated fragmentation of 18S rRNA at N7-methylguanosine 1575 was
carried out as previously described (9) and resulting RNA-fragments were separated on a

denaturing 8 % acrylamide gel.



Table S1. Yeast strains

Strain Genotype Origin

CEN.PK2 MATa/MAT o ura3-52/ura3-52 trp1-289/trp1-289 leu2-3,112/leu2- (2)
3,112 his3 Al/his3-Al MAL2-8°/MAL2-8° SUC2/SUC2

CEN.PK2-1C MATa ura3-52 trp1-289 leu2-3,112 his3-Al MAL2-8 SUC?2 2)

CEN.PK2-1D MATa ura3-52 trpl1-289 leu2-3,112 his3-Al MAL2-8 SUC?2 2

CEN.SR679 MATa/MATa ura3-52/ura3-52 trp1-289/trp1-289 leu2-3,112/leu2- (1)
3,112 his3 Al/his3-Al MAL2-8/MAL2-8° SUC2/SUC2
NEP1/Anepl ::loxP-KanMX4-loxP

CEN.SR679-1A-ts1  MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8 SUC2 1)
nepl-1°

CEN.MB9-3A MAT o ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 4)
Anepl::loxP-KanMX4-loxP Atma23::loxP-KanMX4-loxP

Nop56-mRFP Mat a his3AI leu2 A0 lys2 A0 ura3 A0 met1540 NOP56-mRFP- (10)
KanMX6

CEN.NM1-4D MATa URA3 TRPI LEU2 HIS3 MAL2-8 SUC2 This work
Ametl13(41,1760). :loxP-KanMX4-loxP

CEN.BM140-11B MATa leu2-3,112 TRP1 URA3 his3-Al MAL2-8° SUC2 This work
Anepl::loxP-KanMX4-loxP Anop6.:loxP-LEU2-loxP
Ametl3(41,1760)::loxP-KanMX4-loxP

CEN.BM141-7G MATa TRPI LEU2 URA3 his3-Al MAL2-8° SUC2 This work
metl3(41,1760)::loxP-KanMX4-loxP Asnr35::loxP-kanMX4-loxP

CEN.PK968-1C MATa ura3-52 trp1-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
Adrdn::pNOY455 + pAV164

CEN.PK963-1C MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
AArdn::;pNOY455 + pPK499 (1-5)

CEN.PK966-1C MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
AArdn::;pNOY455 + pPK501 (1-4)

CEN.BM146-1C MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
Amet13(41,1760)::loxP-KanMX4-loxP AArdn::pNOY455 +
pAV164

CEN.BM147-1C MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
Amet13(41,1760)::loxP-KanMX4-loxP AArdn::pNOY455 +
pPK499 (1-5)

CEN.BM148-1C MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
Amet13(41,1760)::loxP-KanMX4-loxP AArdn::pNOY455 +
pPK501 (1-4)

CEN.BM52-1C MAngztga3—52 trpl1-289 leu2-3,112 his3A1 MAL2-8C SUC2 This work
nepl

CEN.PK935-2B MATa URA3 TRP1 LEU2 HIS3 MAL2-8° SUC2 nepl: (- This work
100,3)loxP-kanMX4-loxP-TDH3p-tc-3xHA

CEN.BM113-4A MATa ura3-52 trpl-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
nep1”°"°::(-100,3)loxP-kanMX4-loxP-TDH3p-tc-3xHA

CEN.PK1016-4C MATa ura3-52 trp1-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work
nepl-1°

CEN.PK1016-7A MATa ura3-52 trpl1-289 leu2-3,112 his3-Al MAL2-8° SUC2 nepl- This work
17 snr35::loxP-kanMX4::URA3-loxP

CEN.PK1016-9C MATa ura3-52 trp1-289 leu2-3,112 his3-Al MAL2-8° SUC2 This work

Asnr35.::loxP-kanMX4::URA3-loxP



Table S2. Oligonucleotides

Oligonucleotide

Sequence

SNR35-2del5
SNR35-2del3
MET13-S1
MET13-S2
Core-NEP-5
Core-NEP-3

D90G-e

D90G-f

NEP1-Tc-1
NEP1-Tc-2
NEPD90G-1
NEPD90G-2
NEP1-Nsil
NEP1-BamHI-1
18S-Mut3
18S-Mut4

GTATATTTACTCTTTTTATTTCAAATTTTAAAAAAAAACCCCAGCTGAAGCTTCGTACGC
TCAATCTTAACTACGTTATTTCTACGTCAAAATAAGAATAGCATAGGCCACTAGTGGATCTG
ATGAAGATCACAGAAAAATTAGAGCAACATAGACAGACCTCAGCTGAAGCTTCGTACGC
TAGGCTTAGTAGGATGGAATGGATTTGATCATCTGGAGAAGCATAGGCCACTAGTGGATCTG
TAAAAAAAATGGGTAGAGACATTAGTGAAGCAAGACCTGAGAGCTCGTTTTCGACACTGG
TGGAGAATCTAGCAACGTCAAAAGACATTGGTGGGTAATATCCTTACCATTAAGTTGATC

AGGTTTATTAAAAAAAATGGGTAGAGACATTAGTGAAGCAAGACCTGGTATTACCCACCAA
TGTCTTTTGACGTTGCTAGATTCTCCAATCAACA

TGTTGATTGGAGAATCTAGCAACGTCAAAAGACATTGGTGGGTAATACCAGGTCTTGCTTCA
CTAATGTCTCTACCCATTTTTTTTAATAAACCT

CACCACCTTTGAGGGCGTCTCTAACTCTGGAATCTTCGACAAGCTTCGTACGAGCGTAATC
AAAAATTATTGTTCGATGAATATATACAGAGATGTCTTGAGCATAGGCCACTAGTGGATCTG
TGAAGCAAGACCTGGTATTACCCACCAATG

CATTGGTGGGTAATACCAGGTCTTGCTTCA
TGCCATGCATACTTAAACACTATAAAATATTCCAAGC
CATGGGATCCGATTCCAGAGTTAGAGACGC

GCGGCTTAATTTGACVCAACACGGGGAAAC

GTTTCCCCGTGTTGBGTCAAATTAAGCCGC
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