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Figure S1. Characterization of ES27L mutant strains in ribosome maturation, global 
translation, and translation inhibitors or temperature stressors. Related to Figure 1. 
(A) The position of the eukaryote specific expansion segments (ESs) (Red) on the ribosome 
are shown by comparing the large subunit of the E. coli (PDB file: 3E1B) and S. cerevisiae 
(PDB file: 4V6I). ES27L "b" and "c" stem-loops are shown (highlighted in yellow), which have 
been modeled into the Cryo-EM structure (PDB file: 4V6I). The ES27L "a" helix and 
equivalent stem-loop in E. coli are highlighted in orange. Grey: rRNA, Blue: ribosomal 
protein (RP). (B) Shown are the A260 sucrose density profiles of WT_rRNA and ES27L 
truncated strains revealing that these mutations do not have a big impact on ribosome 
maturation. (C) The percentage of 80S and polysome fractions over the total A260 for 
WT_rRNA and ES27L ∆b1-4 strains, revealing that the amount of 80S and polysome do not 
change between the WT_rRNA and ES27L ∆b1-4 strain. Data are represented as mean + 
standard deviation (SD) (t-test, **P < 0.01; *P < 0.05; NS, not significant, n ≥ 3). (D) The 
relative amount of [35S]methionine incorporation at log phase in WT_rRNA and ES27L ∆b1-4 
strains show no difference in global protein synthesis rates. Data are represented as mean + 
SD (t-test, **P < 0.01; *P < 0.05; NS, not significant, n ≥ 3). (E) The spot assay of WT_rRNA, 
ES27L ∆b1-4 and ES27L ∆c mutant strains grown on YPAD or plates containing translation 
inhibitors (25 µg/ml of Hygromycin B, 5 µg/ml of Anisomycin, 0.4 µg/ml of Cycloheximide, or 
0.5 mg/ml of Paromomycin) reveals a specific sensitivity of the ES27L ∆b1-4 strain for 
Paromomycin. (F) WT_rRNA and ES27L truncated mutant strains were spotted on YPAD 
plates and subjected to 37 ºC heat shock stress and 15 ºC cold shock stress. (G) Non-
trimmed picture of Figure 1B is shown. 
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Figure S2. Global characterization of the mass spectrometry datasets illustrates the 
quality of the data. Related to Figure 2. 
(A) Schematic workflow of the purification of translating ribosome and subsequent relative 
quantification mass spectrometry (MS) using Tandem Mass Tag (TMT). Translating 
ribosomes were purified by immunoprecipitation (IP) using a C-terminal FLAG tagged 
Rpl25/uL23 followed by sucrose density gradient (SDG) fractionation. To check for 
contamination of pre-mature ribosomes, RNAs were purified from each fractions and qPCR 
for pre-mature and total 25S rRNAs were performed. Translating ribosome fractions, free 
from pre-mature ribosomes, were then combined and proteins were purified. Purified 
proteins were digested into peptides, labeled with a distinct TMT, combined equally, and 
subjected to MS analysis. m/z: mass-to-charge ratio. (B) Plots of pairwise correlations of all 
MS datasets confirm the high consistency in all samples and the change of Map1 (red circle), 
Map2 (blue circle), and Ard1 (green circle) protein association between WT_rRNA and 
ES27L ∆b1-4 strains. (C) Multidimensional Scaling (MDS) analysis reveals clustering of 
replicates. 
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Figure S3. The MAP1 deletion strain phenocopies the ES27L ∆b1-4 strain for 
Paromomycin sensitivity, but the NatA subunit component, ARD1 deletion strain, 
does not. Related to Figure 3. 
(A) Spot assay for indicated strains on plates containing different concentration of 
Paromomycin shows similar dosage sensitivity between MAP1 deletion and ES27L ∆b1-4 
strains. Since ∆map1 strain glow slower, the picture from the longer incubation is also shown. 
(B) The translation fidelity of WT (BY4741 background) and MAP1 or ARD1 deletion strains 
were evaluated by the percentage of UGA stop codon read-through. Data are represented 
as mean + SD (t-test, **P < 0.01; *P < 0.05; NS, not significant, n ≥ 3). 
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MAP1_HUMAN  -------------MAAVETRVCETDGCSS--EAKLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKDEKAKREVSSWTVEGDINTDPWAGYRYTGKLRPHYPLMPTRPVPSYIQR 105
MAP1_MOUSE  -------------MAAVETRVCETDGCSS--EAKLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKDEKAKREVCSWTVEGDVNTDPWAGYRYTGKLRPHYPLMPTRPVPSYIQR 105
MAP1_XENLA  -------------MAAVESRVCETEGCSS--EAKLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKDDKIKPEVSPWTMDGEVNTDPWPGYRYTGKLRPHYPLTPMRPVPSYIQR 105
MAP1_DANRE  -------------MAAVETRECETEGCHS--EAKLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKEDKTNDEEK-NCVEKEVNTDPWPGYRYTGKLRPYYPLTPMRLVPSNIQR 104
MAP1_DROME  -----------------MTQKCETTNCGK--DATLQCPTCLKLGIKGSFFCSQPCFKGFWKEHKAIHALAAGAS-------NSAEQDGAYNPWPHFRFTGKLRP-FPQTPKRTVPNAIQR 93
MAP1_CAEEL  -------------MDDLEGKKC--IGCQK--PAKLRCPTCIKMSLPDAYFCDQSCFKAFWPIHKFSHSD----------------VNGPYNPWPCYSFTGSLRPG-RVTDRRPVPDHIPR 86
MAP1_YEAST  MSTATTTVTTSDQASHPTKIYCSGLQCGRETSSQMKCPVCLKQGIV-SIFCDTSCYENNYKAHKALHNAKDG-------------LEGAYDPFPKFKYSGKVKASYPLTPRRYVPEDIPK 106
MAP__CAUVN  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__BACSU  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__MYCTU  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__ECOLI  ------------------------------------------------------------------------------------------------------------------------ 0

MAP1_HUMAN  PDYADHPLGMSESEQALKGTSQIKLLSSEDIEGMRLVCRLAREVLDVAAGMIKPGVTTEEIDHAVHLACIA-RNCYPSPLNYYNFPKSCCTSVNEVICHGIPDRRP-LQEGDIVNVDITL 223
MAP1_MOUSE  PDYADHPLGMSESEQALKGTSQIKLLSSEDIEGMRLVCRLAREVLDIAAGMIKAGVTTEEIDHAVHLACIA-RNCYPSPLNYYNFPKSCCTSVNEVICHGIPDRRP-LQEGDIVNVDITL 223
MAP1_XENLA  PDYADHPLGMSESEQTLKGTSQIKTLSPEDIEGMRVVCRLAREVLGVAAMMVKSGITTEEIDHAVHLACIS-RNCYPSPLNYYNFPKSCCTSVNEVICHGIPDRRP-LQDGDIVNVDITV 223
MAP1_DANRE  PDYADHPLGMSESEQTMKGTSQIKILNAEEIEGMRVVCKLAREVLDIAAMMVKPGVTTEEIDHAVHLACTA-RNCYPSPLNYYNFPKSCCTSVNEVICHGIPDRRH-LQEGDILNIDITV 222
MAP1_DROME  PDYADHPAGRSLSEEALRGT-KIKVLDDEEIEGMRVAGRLGRECLDEGAKAVEVGITTDELDRLVHEAAIE-RECYPSPLNYYNFPKSCCTSVNEVICHGIPDQRP-LQDGDLCNIDVTV 210
MAP1_CAEEL  PDYALHPQGVSLEERQSKSERVIKVLTDEEKEGLKVACKLGRECLNEAAKACGPGVTTEEIDRVVHEAAIE-RDCYPSPLGYYKFPKSCCTSVNEVICHGIPDMRK-LENGDLCNVDVTV 204
MAP1_YEAST  PDWAANGLPV--SEQRNDRLNNIPIYKKDQIKKIRKACMLGREVLDIAAAHVRPGITTDELDEIVHNETIK-RGAYPSPLNYYNFPKSLCTSVNEVICHGVPDKTV-LKEGDIVNLDVSL 222
MAP__CAUVN  -----MTLDNALEIEAETRTGQIKLHKAEDFEGMRKAGKLAAECLDMLIPHVQPGVSSDELDRLAREFILDN-GGLPACLYYRGYPKTVCISRNHVVCHGIPGDWA-LKEGDIVNIDVTA 113
MAP__BACSU  ---------------------MIICKTPRELGIMREAGRIVALTHEELKKHIKPGISTKELDQIAERFIKK-QGAIPSFKGYNGFRGSICVSVNEELVHGIPGSRV-LKDGDIISIDIGA 97
MAP__MYCTU  ----------MRPLARLRGRRVVPQRSAGELDAMAAAGAVVAAALRAIRAAAAPGTSSLSLDEIAESVIRE-SGATPSFLGYHGYPASICASINDRVVHGIPSTAEVLAPGDLVSIDCGA 109
MAP__ECOLI  --------------------MAISIKTPEDIEKMRVAGRLAAEVLEMIEPYVKPGVSTGELDRICNDYIVNEQHAVSACLGYHGYPKSVCISINEVVCHGIPDDAKLLKDGDIVNIDVTV 100

MAP1_HUMAN  YRNGYHGDLNETFFVGE-VDDGARKLVQTTYECLMQAIDAVKPGVRYRELGNIIQKHAQ------ANGFSVVRSYCGHGIHKLFHTAPNVPHYAKNKAVGVMKSGHVFTIEPMICEGGWQ 336
MAP1_MOUSE  YRNGYHGDLNETFFVGD-VDEGARKLVQTTYECLMQAIDAVKPGVRYRELGNIIQKHAQ------ANGFSVVRSYCGHGIHKLFHTAPNVPHYAKNKAVGVMKSGHVFTIEPMICEGGWQ 336
MAP1_XENLA  YRDGYHGDLNETFYVGD-VDEGAKRLVETTYECLMQAIDEVKPGVRYRELGNIIQKHAQ------ANGFSIVRSYCGHGIHKLFHTAPNVPHYGKNKAVGVMKPGHVFTIEPMICEGGWQ 336
MAP1_DANRE  YHNGYHGDLNETFFVGE-VDEGAKRLVQTTYECLMQAIDSVKPGIRYRELGNIIQKHAQ------ANGFSVVRSYCGHGIHKLFHTAPNVPHYAKNKAVGVMKPGHVFTIEPMICEGGWQ 335
MAP1_DROME  YHRGFHGDLNETFFVGN-VSEKHKKLVQVTHEALSKAIEFVRPGEKYRDIGNVIQKYVA------PHGFSVVRSYCGHGIHRVFHTAPNVPHYAKNSAVGVMAPGHCFTIEPMISVGVQK 323
MAP1_CAEEL  YHRGFHGDLNETFLVGDKVDEESRKLVKVTFECLQQAIAIVKPGVKFREIGNVIQKHAN------ANGFSVVKGYCGHGIHRLFHTAPNVPHYAKNNATGVMKAGNSFTIEPMINAGTYH 318
MAP1_YEAST  YYQGYHADLNETYYVGENISKEALNTTETSRECLKLAIKMCKPGTTFQELGDHIEKHAT------ENKCSVVRTYCGHGVGEFFHCSPNIPHYAKNRTPGVMKPGMVFTIEPMINEGTWK 336
MAP__CAUVN  IVDGWHGDTSRMYGVGE-VGPRARRLVEITYEGMRRGLEAVKPGATLGDIGHAIQSYVE------AQRCSVVRDFCGHGLGRVFHDAPNILHFGRPGQGAVLKPGMFFTVEPMVNLGKPA 226
MAP__BACSU  KLNGYHGDSAWTYPVGN-ISDDDKKLLEVTEESLYKGLQEAKPGERLSNISHAIQTYVE------NEQFSVVREYVGHGVGQDLHEDPQIPHYGPPNKGPRLKPGMVLAIEPMVNAGSRY 210
MAP__MYCTU  VLDGWHGDAAITFGVGA-LSDADEALSEATRESLQAGIAAMVVGNRLTDVAHAIETGTRAAELRYGRSFGIVAGYGGHGIGRQMHMDPFLPNEGAPGRGPLLAAGSVLAIEPMLTLGTTK 228
MAP__ECOLI  IKDGFHGDTSKMFIVGK-PTIMGERLCRITQESLYLALRMVKPGINLREIGAAIQKFVE------AEGFSVVREYCGHGIGRGFHEEPQVLHYDSRETNVVLKPGMTFTIEPMVNAGKKE 213

MAP1_HUMAN  DETWPDGWTAVTRDGKRSAQFEHTLLVTDTGCEILTRRLDSA--RPHFMSQF---- 386
MAP1_MOUSE  DETWPDGWTAVTRDGKRSAQFEHTLLVTDTGCEILTRRLDSS--RPHFMSQF---- 386
MAP1_XENLA  DETWPDGWTAITRDGKRSAQFEHTLLVTETGCEILTCRLEEN-GRPYFIS------ 385
MAP1_DANRE  DETWPDGWTAVTRDGKRSAQFEHTLLVTETGCEILTRRLEDN-GRAHFLSQM---- 386
MAP1_DROME  AETWPDDWTAVTADGLYSAQFEQTLLVNETGCEILTKRRENN-GQPWFMDKM---- 374
MAP1_CAEEL  DDKWPDDWTAVTRDGRRSAQFEQTLLVTDTGCEILTKRD--G-NRPWFMDQIEQSY 371
MAP1_YEAST  DMTWPDDWTSTTQDGKLSAQFEHTLLVTEHGVEILTARNKKSPGGPRQRIK----- 387
MAP__CAUVN  VKVLNDGWTAVTRDKSLSAQCEHSIGVTEDGYEVFTASPAGLF--QPAIQGG---- 276
MAP__BACSU  VKTLADNWTVVTVDGKKCAHFEHTIAITETGFDILTRV------------------ 248
MAP__MYCTU  TVVLDDKWTVTTADGSRAAHWEHTVAVTDDGPRILTLG------------------ 266
MAP__ECOLI  IRTMKDGWTVKTKDRSLSAQYEHTIVVTDNGCEILTLRKDDTI--PAIISHDE--- 264
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MAP1_HUMAN  -------------MAAVETRVCETDGC-------------SSEA---KLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKDE----KAKREVSSWTVEGDINTDPWAGYRYTGKL 87
MAP1_MOUSE  -------------MAAVETRVCETDGC-------------SSEA---KLQCPTCIKLGIQGSYFCSQECFKGSWATHKLLHKKAKDE----KAKREVCSWTVEGDVNTDPWAGYRYTGKL 87
MAP1_YEAST  MSTATTTVTTSDQASHPTKIYCSGLQC-----------GRETSS---QMKCPVCLKQGIV-SIFCDTSCYENNYKAHKALHNAKDGL-----------------EGAYDPFPKFKYSGKV 88
MAP__CAUVC  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__ECOLI  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__THEKO  ------------------------------------------------------------------------------------------------------------------------ 0
MAP__SULSO  ------------------------------------------------------------------------------------------------------------------------ 0
MAP2_YEAST  ---------------------------------------------------------------MTDAEIEN----------SPASDLKELNLENEGVEQQDQAKADESDPVESKKKKNKK 47
MAP2_MOUSE  -------------MAGVEQAASFGGHLNGDLDPDDREEGTSSTAEEAAKKKRRKKKKGKGAVSAVQQELDKESGA---LVDEVAKQLESQALEEKERDDDDEDGDGDADGATGKKKKKKK 104
MAP2_HUMAN  -------------MAGVEEVAASGSHLNGDLDPDDREEGAASTAEEAAKKKRRKKKKSKGPSAAGEQEPDKESGA---SVDEVARQLERSALEDKERDEDDEDGDGDGDGATGKKKKKKK 104

MAP1_HUMAN  RP-------------HYPLMPTRPVPSYIQRPDYADHPLGMSES------EQALKGTSQIKLLSSEDIEGMRLVCRLAREVLDVAAGMIKPGVTTEEIDHAVHLACIAR-NCYP-----S 182
MAP1_MOUSE  RP-------------HYPLMPTRPVPSYIQRPDYADHPLGMSES------EQALKGTSQIKLLSSEDIEGMRLVCRLAREVLDIAAGMIKAGVTTEEIDHAVHLACIAR-NCYP-----S 182
MAP1_YEAST  KA-------------SYPLTPRRYVPEDIPKPDWAANGLPVSEQ--------RNDRLNNIPIYKKDQIKKIRKACMLGREVLDIAAAHVRPGITTDELDEIVHNETIKR-GAYP-----S 181
MAP__CAUVC  ------------------------------------MTLDNALE------IEAETRTGQIKLHKAEDFEGMRKAGKLAAECLDMLIPHVQPGVSSDELDRLAREFILDN-GGLP-----A 72
MAP__ECOLI  ---------------------------------------------------------MAISIKTPEDIEKMRVAGRLAAEVLEMIEPYVKPGVSTGELDRICNDYIVNEQHAVS-----A 58
MAP__THEKO  ----------------------------------------------------------------MDEREALIKAGEIARQVKKEVVDLIKPGAKLYDIAEFVERRIVEL----------- 45
MAP__SULSO  --------------------------------------------------------------MTEDELNKLLLAGKIAAKARDEVSLDVKASAKVLDICEEVESIIIEN----------- 47
MAP2_YEAST  KK-----KKKSNVKKIELLFPDGK----YPEGAWMDYHQDFNLQ----RTTDEESRYLKRDLERAEHWNDVRKGAEIHRRVRRAIKDRIVPGMKLMDIADMIENTTRKYTGAENLLAMED 154
MAP2_MOUSE  KKRGPKVQTDPPSVPICDLYPNGV----FPKGQECEYPPTQDGRTAAWRTTSEEKKA--LDQASEEIWNDFREAAEAHRQVRKYVMSWIKPGMTMIEICEKLEDCSRKLIK-------EN 211
MAP2_HUMAN  KKRGPKVQTDPPSVPICDLYPNGV----FPKGQECEYPPTQDGRTAAWRTTSEEKKA--LDQASEEIWNDFREAAEAHRQVRKYVMSWIKPGMTMIEICEKLEDCSRKLIK-------EN 211

MAP1_HUMAN  P-LNYYNFPKSCCTSVNEVICHGIP--DRRP-LQEGDIVNVDITLYRNGYHGDLNETFFVGEVDD-GARKLVQTTYECLMQAIDAVKPGVRYRELGNIIQKHAQ-------AN--GFSVV 288
MAP1_MOUSE  P-LNYYNFPKSCCTSVNEVICHGIP--DRRP-LQEGDIVNVDITLYRNGYHGDLNETFFVGDVDE-GARKLVQTTYECLMQAIDAVKPGVRYRELGNIIQKHAQ-------AN--GFSVV 288
MAP1_YEAST  P-LNYYNFPKSLCTSVNEVICHGVP--DKTV-LKEGDIVNLDVSLYYQGYHADLNETYYVGENISKEALNTTETSRECLKLAIKMCKPGTTFQELGDHIEKHAT-------EN--KCSVV 288
MAP__CAUVC  C-LYYRGYPKTVCISRNHVVCHGIP--GDWA-LKEGDIVNIDVTAIVDGWHGDTSRMYGVGEVGP-RARRLVEITYEGMRRGLEAVKPGATLGDIGHAIQSYVE-------AQ--RCSVV 178
MAP__ECOLI  C-LGYHGYPKSVCISINEVVCHGIP--DDAKLLKDGDIVNIDVTVIKDGFHGDTSKMFIVGKPTI-MGERLCRITQESLYLALRMVKPGINLREIGAAIQKFVE-------AE--GFSVV 165
MAP__THEKO  --GGKPAFP--CNLSINEIAAHYTPYKGDGTVLKEGDYLKLDIGVHVDGYIADTAVTFRVGME----EDELMEAAREALENAIATVRAGVMIRDVARAIEETIR-------GK--GFNPI 148
MAP__SULSO  --KAFPSFP--CNISINSEAAHYSPTINDEKRIPEGAVVKLDLGAHIDGFISDTAITISLDSR----YQRLLDASKTALEAAITNFKAGLSIGEIGRVIEKVIR-------AQ--GYKPI 150
MAP2_YEAST  PKSQGIGFP--TGLSLNHCAAHFTPNAGDKTVLKYEDVMKVDYGVQVNGNIIDSAFTVSFDPQ----YDNLLAAVKDATYTGIKEAGIDVRLTDIGEAIQEVMESYEVEINGETYQVKPC 268
MAP2_MOUSE  GLNAGLAFP--TGCSLNNCAAHYTPNAGDTTVLQYDDICKIDFGTHISGRIIDCAFTVTFNPK----YDILLTAVKDATNTGIKCAGIDVRLCDVGEAIQEVMESYEVEIDGKTYQVKPI 325
MAP2_HUMAN  GLNAGLAFP--TGCSLNNCAAHYTPNAGDTTVLQYDDICKIDFGTHISGRIIDCAFTVTFNPK----YDTLLKAVKDATNTGIKCAGIDVRLCDVGEAIQEVMESYEVEIDGKTYQVKPI 325

MAP1_HUMAN  RSYCGHGIHKL-FHTAPNVPHYAKNKAVGVMKSGHVFTIEPMICEGGWQDET------------------------------------------WPDGWTA------------------- 347
MAP1_MOUSE  RSYCGHGIHKL-FHTAPNVPHYAKNKAVGVMKSGHVFTIEPMICEGGWQDET------------------------------------------WPDGWTA------------------- 347
MAP1_YEAST  RTYCGHGVGEF-FHCSPNIPHYAKNRTPGVMKPGMVFTIEPMINEGTWKDMT------------------------------------------WPDDWTS------------------- 347
MAP__CAUVC  RDFCGHGLGRV-FHDAPNILHFGRPGQGAVLKPGMFFTVEPMVNLGKPAVKV------------------------------------------LNDGWTA------------------- 236
MAP__ECOLI  REYCGHGIGRG-FHEEPQVLHYDSRETNVVLKPGMTFTIEPMVNAGKKEIRT------------------------------------------MKDGWTV-------------------
MAP__THEKO  VNLSGHKVERYKLHAGVSVPNVYREADTYVLQEGDVFAIEPFATTGAGQVIEVPPALIFMYLRDR-PVRML--QARRLLMHIKKNYKTLPFAYRWLQDFLPE-GQLKLALAQLEKAGAIY 264
MAP__SULSO  RNLGGHLIRRYELHAGVFIPNVYERGL-GVIQSDSVYAIEPFATDGGGEVVEGKSITIYSLKN-P-NIKGLSSRENELIDFIYTRFNYLPFSERWLKEFSTNVDELRNNIKNLVKKGALR 267
MAP2_YEAST  RNLCGHSIAPYRIHGGKSVPIVK-NGDTTKMEEGEHFAIETFGSTGRGYVTAGGEVSHYARSAEDHQVMPTLDSAKNLLKTIDRNFGTLPFCRRYLDRLGQE--KYLFALNNLVRHGLVQ 385
MAP2_MOUSE  RNLNGHSIGPYRIHAGKTVPIVK-GGEATRMEEGEVYAIETFGSTGKGVVHDDMECSHYMKNFDVGHVPIRLPRTKHLLNVINENFGTLAFCRRWLDRLGES--KYLMALKNLCDLGIVD 442
MAP2_HUMAN  RNLNGHSIGQYRIHAGKTVPIVK-GGEATRMEEGEVYAIETFGSTGKGVVHDDMECSHYMKNFDVGHVPIRLPRTKHLLNVINENFGTLAFCRRWLDRLGES--KYLMALKNLCDLGIVD 442

MAP1_HUMAN  -----VTRDGKRSAQFEHTLLVTDTGCEILTRRLDSARPHFMSQF- 386
MAP1_MOUSE  -----VTRDGKRSAQFEHTLLVTDTGCEILTRRLDSSRPHFMSQF- 386
MAP1_YEAST  -----TTQDGKLSAQFEHTLLVTEHGVEILTARNKKSPGGPRQRIK 387
MAP__CAUVC  -----VTRDKSLSAQCEHSIGVTEDGYEVFTASPAGLFQPAIQGG- 276
MAP__ECOLI  -----KTKDRSLSAQYEHTIVVTDNGCEILTLRKDDTIPAIISHDE 264
MAP__THEKO  AYPILREVRGGMVAQFEHTVIVEKEGAYITT--------------- 295
MAP__SULSO  GYPILIEIKKGVVSQFEHTVIVKGDSIIVSTKSL------------ 301
MAP2_YEAST  DYPPLNDIPGSYTAQFEHTILLHAHKKEVVSKGDDY---------- 421
MAP2_MOUSE  PYPPLCDIKGSYTAQFEHTILLRPTCKEVVSRGDDY---------- 478
MAP2_HUMAN  PYPPLCDIKGSYTAQFEHTILLRPTCKEVVSRGDDY---------- 478

B M. musculus ES cells

MetAP1

A2
60 40S 60S

80S
Polysome

N

N

H
O

Mn
O

O
H

O
H

O

O

HN
R H

N

NH3

S

N
His301

His

Asp

iMet

Glu

NH

N

O

O H

O
O

NH2
R

H

N

NH3

S

N
His301 His

Asp

Mn
O

-O
iMet

Glu

MetAP2

MetAP1

iMet-14-3-3γ
MetAP2

Rpl10a/uL1

Co
nt

ro
l

M
et

AP
1-

1 
+ 

M
et

AP
1-

2

M
et

AP
1-

1 
+ 

M
et

AP
2-

1
M

et
AP

1-
2 

+ 
M

et
AP

2-
2

M
et

AP
2-

1 
+ 

M
et

AP
2-

2

Rps5/uS7

siRNA



Figure S4. The catalytic amino acids of MetAPs were highly conserved in both Map1 
and Map2 proteins. Related to Figure 4. 
(A) The catalytic residues of MetAPs are highly conserved in both Map1 and Map2 proteins. 
Protein alignment of bacterial Map, archaea Map, and eukaryotic Map1 and Map2 from the 
species listed at the bottom left is shown. Illustration of the enzymatic reaction of MetAP is 
shown at the right. The catalytic Histidine (His301 in yeast Map1) and the surrounding amino 
acids are perfectly conserved both in Map1 and Map2 (highlighted in red or orange 
respectively). Eukaryotic Map1 proteins show higher homology with bacterial Map, while 
eukaryotic Map2 proteins show higher homology with archaea MAP. � helix (blue) and � 
sheet (green) structure annotation from the crystal structures of the H. sapiens MetAP1 
(Addlagatta and Matthews, 2006) and MetAP2 (Liu et al., 1998) as well as E. coli Map (Ye et 
al., 2006) are shown. (B) Sucrose Density Gradient of mouse embryonic stem (ES) cell 
followed by western blotting for MetAP1, MetAP2, and ribosomal protein (Rps5/uS7) are 
shown. MetAP1 and MetAP2 antibodies were validated by siRNAs. (C) Eukaryotic Map1 
proteins gain an N-terminal extension containing a Zinc finger-like domain. Protein alignment 
of bacterial Map and eukaryotic Map1 is shown. Zinc finger-like domains annotated in 
UniProt are highlighted in red. HUMAN: Homo sapiens, MOUSE: Mus musculus, YEAST: 
Saccharomyces cerevisiae, CAUVN: Caulobacter crescentus, ECOLI: Escherichia coli, 
THEKO: Thermococcus kodakarensis, SULSO: Sulfolobus solfataricus, XENLA: Xenopus 
laevis, DANRE: Danio rerio, DROME: Drosophila melanogaster, CAEEL: Caenorhabditis 
elegans, BACSU: Bacillus subtilis, MYCTU: Mycobacterium tuberculosis. 
 
 


