Supplementary Figure S1: Distribution of mCherry-Rpl10a protein in
embryonic stem (ES) cells.
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R26-mCherry-Rpl10a knock-in ES cells were (A, B), or were not (C, D), transiently transfected
with a Cre recombinase expression construct and counterstained with DAPI (gray; A, C). mCherry
fluorescence (red; B) confirms expression and localization of the mCherry-Rpl10a fusion protein.
Note the nucleolar (arrows) and cytoplasmic (arrowhead) distribution of mCherry-Rpl10a

consistent with incorporation into polysomes. (C, D) No leakage was detected in the absence of
Cre protein.



Supplementary Figure S2: Conditional expression of mCherry-Rpl10a in adult
forebrain endothelial cells.
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Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/-

mCherry fluorescence (red; A, D, E, H), immunofluorescence using an antibody directed against
Pecam1 (green; B, D, F, H), and DAPI nuclear counterstaining (blue; C, D, G, H) demonstrates
presence of the mCherry-Rpl10a fusion protein in endothelial cells of an adult Cdh5CreERT2+/-;
R26-mCherry-Rpl10a+/- mouse forebrain (A, B, C, D - 20x magnification, E, F, G, H - 63x
magnification). Note the nucleolar (arrowheads) and cytoplasmic (arrow) distribution of
mCherry-Rpl10a consistent with incorporation into polysomes also in vivo.



Supplementary Figure 3: Verification of the functionality of the mCherryTRAP
mouse line.

A Input  Unb IP
MW CtrIP_Cre Ctrl Cre Ct‘rl Cre
56 kDa - e : =" mCherry-Rpl10a
28 kDa -m " M Rpl7
B

. mCherry-Rpl10a
. Control

C P P ) 1000 2000 400 ]

4 B Endothelial Markers
~ | .Neural Markers
<]

K]
<
4
14
s
(o]
l—
»
>
(&)
w
I
W _4/ Cdh5 Pecam1 Sic2a1| Chd5 Sox3 Tubb3

(A) Representative immunoprecipitation of mCherry-tagged Rpl10a and co-immunoprecipitation
of untagged ribosomal protein L7 (Rpl7) from E14.5 Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/-
(Cre), but not control (Ctrl), forebrains. mCherry-Rpl10 — Input 2%; Unb, 2% unbound; IP, 20%
immunoprecipitated sample; Rpl7 — Input 0.2%; Unb 0.2%; IP 20%. (B) Representative
purification of RNA from E14.5 Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/- (blue), but not control
(red), forebrains as detected by Bioanalyzer PicoChips (Agilent Technologies). FU — fluorescence
units, nt — nucleotides. (C) gRT-PCR analysis of affinity purified brain endothelial RNA (EC) from
Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/- E14.5 forebrains reveals an enrichment of brain
endothelial cell markers (Cdh5, Pecam1, Sic2a1) and a reduction of neural lineage markers
(Chdb5, Sox3, Tubb3). Values are mean +/- SEM of three biological replicates. FC — fold change.



Supplementary Figure S4: Differential expression of transcripts between the
embryonic kidney translatome and transcriptome.
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(A) Schematic of the experimental procedure to compare the kidney translatome and
transcriptome. Red color shows tissues expressing the mCherry-Rpl10a fusion protein. (B)
Scatter plot of the fold change (FC) between translated (immunoprecipitated) and transcribed
RNA from Sox2Cre+/-;R26-mCherry-Rpl10a+/- E14.5 kidneys versus the average RPKM value
for the transcript in the kidney transcriptome reveals RNA-specific differential expression. padj -
adjusted p-value. (C) Histogram of the fold changes for RNAs determined to be differentially
expressed, suggesting that more RNAs are weakly than highly translated. (D) Stacked bar chart
showing the percentage of RNAs in different expression level intervals (average RPKM in the
kidney transcriptome) that are not significantly regulated (red) or regulated (light grey, dark grey,
black). Note that by statistical analysis 69.0% of the RNAs expressed higher than 5 RPKM are
scored as differentially expressed between the translatome and transcriptome. (E, F) Histograms
of the fold change for micro- (mi) and small nucleolar (sno) RNAs (E), and RefSeq mRNAs (F).
miRNAs and snoRNAs are not translated and therefore depleted after TRAP. More mRNAs are
weakly than highly translated.
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Supplementary Figure S6: Principal component analysis of biological
replicates.
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(A) Principal component analysis (PCA) analysis for all brain samples. (B) PCA for all kidney
samples. (C) PCA for all brain and kidney samples. PC1 — first principal component. PC2 —
second principal component. Note the clustering of Emx1 and Brain Translatome triplicate
samples in Aand C.
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Supplementary Figure S9: Differential expression of RefSeq non-coding
RNAs between the translatome and transcriptome in the embryonic brain
and kidney.
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(A, B) Histograms showing the number of RefSeq non-coding RNAs that are either enriched
(postitive fold change) or reduced (negative fold change) in the translatome versus the
transcriptome of the E14.5 Sox2Cre+/-;R26-mCherry-Rpl10a+/- forebrain (A) or kidney (B). 85
RefSeq non-coding transcripts appear to be translated (FC > 0) in the brain (60 in kidney),
indicating that they may be coding mRNAs.



Supplementary Figure S10: Evaluation of TRAP-seq by molecular profiling of
kidney endothelial cells.
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(A) Schematic of the experimental procedure to profile kidney endothelial cells. Two methods for
identifying cell type specific transcripts are compared; using either translated or transcribed RNA
from the kidney. Red color shows tissues expressing the mCherry-Rpl10a fusion protein. (B, C)
Scatter plots of the fold change (FC) between immunoprecipitated endothelial cell (EC) RNA from
E14.5 Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/- kidneys and translated (B) or transcribed (C)
RNA from entire E14.5 Sox2Cre+/-;R26-mCherry-Rpl10a+/- kidneys versus the average RPKM
value for the transcript in the translatome (B) or transcriptome (C). Many transcripts are strongly
enriched (positive fold change) in kidney endothelial cells. (D) Venn diagram showing the number
of RNAs identified as enriched in kidney endothelial cells compared with the kidney translatome
(box in B) or transcriptome (box in C) RNA (only RNAs above 1 RPKM). (E) All RNAs identified as
kidney endothelial cell enriched in the comparison with the kidney transcriptome (C) were plotted
using the fold change value obtained in the comparison with translatome RNA (B). Several RNAs
were predicted by the transcriptome comparison to be enriched in endothelial cells, while in fact
not significantly regulated (red, 1802 genes) or even reduced (blue, 94 genes). (F) A gradually
increasing FC threshold was applied to the set of RNAs predicted to be enriched in kidney
endothelial cells by the transcriptome comparison, and the number of RNAs that were (gray) or
were not (red and blue) enriched also in the translatome comparison were quantified (see also
Supplementary Figure S11).



Supplementary Figure S11: Transcriptome filtration is suitable for rare, but
not for abundant, cell populations.
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The data shown in the bar charts in Figures 3F, 4F, and Supplementary Figure 10F is here shown
as the percentage (rather than absolute number) of RNAs predicted by the transcriptome
comparisons to be enriched in (A) brain endothelial cells, (B) Emx1-positive dorsal telencephalon
cells, and (C) kidney endothelial cells, that were (gray) or were not enriched (red and blue) also
in the translatome comparison. Note that for the abundant Emx1 cell lineage, a very high

percentage of transcripts were only predicted as cell type specific by the transcriptome
comparison.



Supplementary Figure S12: Gene expression pattern of the top 25 (ranking
7-25) highest expressed transcripts identified as enriched in the
Emx1-lineage versus the brain translatome.
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E14.5 gene expression data from Eurexpress (used with permission) is shown for the top 25
(ranking 7-25; for 1-6 see Figure 5) highest expressed genes identified as enriched in the
Emx1-lineage versus the brain translatome (A-S) with a fold change > 2 (adjusted p-value <
0.001). Note that 7 transcripts are clearly enriched in the dorsal telencephalon (E, H, J, O-Q, S).
7 transcripts are not enriched in the dorsal telencephalon or are inconclusive (A, F, G, K-M, R).
For 5 transcripts, there is no gene expression data in Eurexpress available (B-D, I, N).
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Supplementary Figure S13: Gene expression pattern of the top 25 (ranking
7-25) highest expressed transcripts identified as enriched in the
Emx1-lineage versus the brain transcriptome.
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E14.5 gene expression data from Eurexpress (used with permission) is shown for the top 25
(ranking 7-25; for 1-6 see Figure 5) highest expressed genes identified as enriched in the
Emx1-lineage versus the brain transcriptome (A-S) with a fold change > 2 (adjusted p-value <
0.001). Note that only 1 transcripts is clearly enriched in the dorsal telencephalon (N). All other
transcripts are not enriched in the dorsal telencephalon or are inconclusive (A-M, O-S).



"/-¥S s9|qeL
Arejuswa|ddng aas ‘sdnoub ABojojuo auab payoiiua Ajjueolyiubis Jo umopyealq a1e|dwod e 1o *(pad) JuswydLIus p|o} 8y} pue (an|q) ‘enjep-d 1oex3
Jaysi4 payipow e ‘109 39y 01 6o ay) ueseidas sieg (1000 > 9409 ¥(Q4) uonejuasaidal |eafsijels pasueyuas pajesisuowsap sdnoib Q09 ||V
"AIAvYQ bBuisn pawlopad alem sashjeuy ‘sAaupy G171 3 wol) sejdwes YNy (@) swoje|sued) 1o (9) swojduosuel) Asupiy 8y} SNSIaA S||99 |eljayiopud
Aaupiy ul payoliua aq 0} paijuapl syduosuel; Jo saliobaied [euonouny ay) Jo Alewwng (g Q) suielqalo) G713 woll sajdwes YNy (g) swoje[sued)
J0 () swojduosuel) ulelq 8y} SNSIBA S||99 |eljdyjopua uielq ul payouua aq 0} payiuapi sydiosued) Jo sauuobajed [euonouny ayy jo Alewwns (g ‘v)

4 0T 8 9 L4 [4 0 L8 Z1 01 8 9 14 Z 0
H AuaWyduua pjoJ @ uonow 192 jo uone|nbas F uonowodo| jo uonejnbai anebau
- dboi-m apedsed bujjeubis Jejnjjaoesul [uswyduua plo4 @ apedsed bujjeubis Jejnjj@oenul
s UOIOWO30] JO uone|nbal - dbol- m uonow |23 jo uonejnbai
I uonesBI 1133 o uoie|nbal m B uoneJayljoid (132 jo uonenbai m
- uonelayijold (|92 Jo uonenbal - i uonowWod0] Jo uonenba =
= s uopelbiw |j@2 jo uonejnbal 2
- sisausboydiow |assan poojq = =
o} - uolsaype ||22 m
! sisauabolbue _“ I uoisaype |e2160/01q _“
i uoIsaype 122 W_ R sisauaboydiow |assan poo|q u|v_
i uojsaype |exibojolq i juawdolanap ainjejnasen
L juswdo|aAap aunjendsea L jJuswdol|anap |9ssaA poo|q
. juawdojanap |25saA poo|q Q . sisauaboibue U
awoje|suel] Adupry sA awojduiosuel] Aaupiy] sA
D3 ASuply
8T 91 +1 21 01 8 9 14 Z 0 14 0¢ ST 01 S 0
ey I | i ' sisauaboyd.iow agm I Y i ' ssadold paseq-juawe|ly uiyde
[|3ustiuolitis plod @ uoisaype [|22 jo uonenbail [|3ustydLUS Plod @ uoijeziuebio x1jew Je|n||adelixa
I dbol- m uonyesbiw |132 - dbol- m uojsaype |3 jo uojje|nbal
- uoljeziuebio a1n3onJIs Jejn||edelIxa - sisauaboydiow aqny
I Aemyied Bujjeubis uiajoid J03dadas payul awAzua | Aemyied bujjeubis uiajoud J03dadas payul awAzua
- uoneziuebio uoa|s0IAI uIoe @ A juswdojaaap wnijpynda @
s juswdojanap aqn 9 L sisauaboydiow anssn S
B ssadoud paseq-juaLue|ly uilde m B juawdojanap agny m
- uoI30LWOD0]| JO uoie|nbal z B uoI30Wod0| Jo uoie|nbal z
- uoielbiw |22 jo uone|nbaus o - uoljow |22 jo uone|nbas o
| uolow |32 o uonie|nbau o | uonyesBbiw (122 jo uone|nbas 7
i uoizesdyijold |92 jo uonenbas o | uoizeudyijold |99 jo uonyenbal o
3 sisauabolbue W_ | uoIsaype |22 W_
- uoisaype |edibojoiq - uoisaype |edibojoiq
L uoisaype |23 L sisauabolbue
I sisauaboydiow |assan poo|q | sisauaboydiow |9ssan poo|q
3 juswdolanap |assan poo|q 3 juswdolansp |assan poo|q
juawdojanap ainje|nisea m i juawdo|aaap ainjenisea <

awioje|sued] uleig sA awojduosuel] ulelg SA

O3 uleug

"S|199 |eljdyjopua
Aaupiy pue uieuq ul passaidxa aq 0} paulwid}ap SYNY Jo sishjeue (09) ABojojuo auar) LS ainbi4 Arejuswajddng



Supplementary Figure S15: Validation of the applicability of TRAP-seq to
study organ-specific kidney endothelial differentiation.
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(A) Schematic of the experimental procedure to compare the molecular profile of kidney and brain
endothelial cells. Red color shows tissues expressing the mCherry-Rpl10a fusion protein. (B, C)
Scatter plots of the fold change (FC) between immunoprecipitated endothelial cell (EC) RNA from
E14.5 Cdh5CreERT2+/-;R26-mCherry-Rpl10a+/- kidneys and forebrains versus the FC between
kidney EC RNA and translated (B) or transcribed (C) RNA from E14.5 Sox2Cre+/-;R26-
mCherry-Rpl10a+/- kidneys. RNAs that are at least twofold enriched versus the kidney
translatome (B) or transcriptome (C), and fourfold enriched in kidney versus brain EC are
indicated with green dots (n = 80 in A, n = 84 in B). General EC markers (magenta), general
kidney markers (red), and three kidney enriched EC markers (blue) are indicated. (D) Venn
diagram comparing the RNAs identified as kidney EC markers from the analyses in (B and C). 7
transcripts were predicted to be kidney EC enriched by the transcriptome, but not the
translatome, analysis. (E, F) A gradually increasing FC threshold (kidney EC vs kidney
transcriptome) was applied to the set of RNAs predicted to be kidney EC enriched by the
transcriptome comparison, and the number of RNAs that were (gray in E) or were not (red and
blue in F) enriched also in the translatome comparison were quantified. (G) A Venn diagram
showing that with a FC threshold > 4, the number of transcripts identified as kidney enriched after
transcriptome filtering have dropped from 84 to 57, all of which were also identified by the
translatome comparison.



