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Figure S1. Distribution maps of enzymes that did not produce unique read clusters. The Y-axis is scaled to 2 %
of respective total read number for each lane (the numbers under the protein name give this range). Asterisks
mark read numbers surpassing the displayed scale. Strong read clustering is co-occuring at same genomic loci
between samples, indicating that artifical bias was defining the library selection process. Such artificial bias can
be introduced by the method itself, e.g. diverging retention of RNAs during filter binding. In absence of a strong,
protein-induced selection pressure, such effects should become more likely to dominate the evolution of the

RNA library.
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Figure S2. Quantitative EMSA analysis of PykF and Pgk. Different concentrations of (A )PykF or (B) Pgk were
incubated with 700 nM radioactively labeled RNA of arbitrary unspecific sequence (see Table S5) and analyzed
onnative polyacrylamide gels. The protein concentrations are indicated above each lane. Exposure to a phosphor
screen enabled visualization of radiolabeled RNA. The two distinct bands of free RNA indicate the formation of
a stable secondary structure within the arbitrarily chosen sequence. Arrows indicate the starting point of the gel.
(C, D) Band intensities were determined, and the ratio of bound RNA was plotted against protein concentrations

in pM. The hyperbolic binding equation was fitted to the data to estimate Ka values: Ka(PykF)= 0.6 uM, Ka(Pgk)
=42 uM.
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Figure S3. RNA binding of Pgk. EMSA employing 30 uM Pgk (labelled in red) and 7 uM of respective 32P-
labeled RNA. Complex shifted band height is indicated. RNA sequences are listed in Table S5.
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Figure S4. Features of YffO. (A) AlphaFold prediction (AlphaFoldDB, [109, 110]) of the structure of YffO.
Suspected DNA-binding domain colored in beige. (B) Crystal structure of Gp1 (PDB entry: 1HEF, Zhao et al.
2010). DNA-binding domain colored in beige. (C) Global pairwise sequence alignment between YffO and Gpl
(emboss needle [111]). Green bar indicates the AT-hook motif followed by the helix-turn-helix motif for both
sequences.



Table S1. Performance of the studied proteins in high throughput studies.

# # K  kitkurxj ksxwiEthhgy] #hvxer™
SWH WUDSS RRSV
puamiizEsipt b HIF q;di,# +IF q;dorh#il: ahsdfdmt,#
S |nI# O 51687# 884
Sin# 318:84# S5U89# 8B#
jc}frdv]v# JdsD# AUs; :# Sk::# 8BH#
Hari# B1868# 51 59# 8B#
JspD#| ®BB73# 51<98# 8B#
g WAD# O 51764# 8B#
skrvskdvn# WAE # BBI:# 51735# 8B#
sdvkz d |# UsD# 4B56# 65563# 8B#
vd(ffr;;%%v# NgvD# 3188:# 613; ;# 784
X ss# 4155<# 51937# 8B#
QN 3y Danit BB9;# 6B6:# 8B#
P IMGerdD # e 1ng o 41:7:# o
dp Lriffh# DqvE# 3689# O 8B#
p hvderdvp # SuwE# O 616;# o
P gk 31744# 41; 774 8B#
EWIFHEGIE | Edutt
DfgE# (BB633# 4B57# 8B#
VrgD# 4B4:# 7566# O
r{brhgxfwivhvit TrD# Of 41 ;64 5B8#
Sg{k# O 51383# Ot

a FC-values are the logz-fold change in protein intensity between crosslinked and non-crosslinked samples, as
detected by mass spectrometry. For OOPS, the table lists the number of replicates out of 5 that showed
statistically significant FC-values >0, staying in line with original result presentation. TRAPP trialed varying UV
dosages, data from highest irradiation is listed. All values are extracted from Urdaneta et al. [32], Shchepachev
et al. [34], and Queiroz et al. [33].



Table S2. List of genomic loci where significant read clustering occurred in the MS2 coat protein SELEX
experiment.

jhoh#rfxv#t vhqvhgwwhgvhi4 ( #rvddthdgvo#

gdfE# av# 6;1<<#( #
uiiT # vi# 47178H#( #
vvD# v <17<#( #
vVaIH# dvit PH#
IR # avit 9]98#( #
ad# av 7B5H( #
hfsF# vi# TI8H#( #
hd7 # vt 3L 6#H #
p dp D# avit 3LT7H #
[kD# v 3L3M #
p hG# avit 37H #
|hMO# avi 3T4H #
gdp [# avi 3174 #
havi# Avit 3169 #
| 30 av# 367H #
pPow# avif 3164#( #
efvi# Avit 3164#( #
sssD# av# 394 #
wp I# avi 3L9H #
jVkD# dvit 3E8H #
rssD# vit 3BLT7H #
[mU# avi# 3B6H #
p xur# i 3B5H #
j oH# av# 3B3# #
w/# av# 3UTH #
|thE# avi 3UGH #
{das# avit 3USH #
wd # At 3USH #
|egk# avi 3BAH( #
hejU# vit 3148 #
[ vt Vit 3U3H #
swD# v 3B<H #
| e dvit 3B<H( #
sdql# avi# 3B #
wgD# avi 3B:H #
hp G # dvit 3B #
axTN# avi 3B #
|F# avi 3BOH #
ksE# avit 3BOH #
axrO# av# 3B8H #
ejd# avi 3B8H #
wBG # vt 3B #
|aja# Vit 3IBTH #
|kiT 20E# vit IBTH #
ueG# avit 3B6H #
wsD# dvi# 3BEH #
|thE# v 3BEH #

2 read orientation relative to orientation of underlying gene
b number of reads in this cluster divided by the total number of mapped reads



Table S3. List of genomic loci where significant read clustering occurred in the GapA SELEX experiment.

vhavh#  ( Hewdat

Jhah# S thdgved jharp E#frob{wi

fp rE# avi 31 ;#( # acuggcacagaaacaguugcguagggucgauccccaccgcgaggugce

| kD# av# 3L ;#( # accguuaaacgccaguacagcuucacgcaccauauucaauugcgcuu

|oTr # avit 319;# # accguuggcggcucauuguugcagaacucgaaagugcgcaaagacgugcu
hawii# vit 318;# # cCgcacucauaacgacuacuacuacagcgugcguc

£ # v 3U<# # gaugccugcaacgucaacuaaaaccacaaagcuugcg

i avit 3179# # cacaaccagccggagagcuggauagcagaguugcuggce

pdd# avi 34#( # aauaccgaacaccacgaagucgaugauvauugccgucgguau

freW# avi 34#( # guccaaaagcaacuuuucagccugacggcgacucauugccggagcuga
xp sK# vit 3B4# # aucgcagagguauaaaacacgcugucagg

ggsD# it 313#( # gguagaccaggaaauggcccgacgcagauccgcec

|ExX# Vi 34;# # ucauugcggacuacagcaucacugcgcaaacacgacacgaagaaaauggcggcga
|aju# vit 34;# # uucuuccugggcagcgguggcgaguucucccagcucggcgccgaagagecguaaag
|he] # vt 3M9#( # ccugccucaugcgcgguacaagaacauaacgauuagccageg

g{l# vH# 3U7# # agugcgaaacuucuuaaaacgaugcuac

sdxG# v# 346#( # ccucauuuaugcccgucuuauccguuuccgcuuugcccuucace

kriS# avi 346# # uugcugcacccgucgccauuucuuuugcecece

|khv# v 3¥5#( # aucuuuacgugccugggcgcuguucgcauucucuuuuggcgcuucgucyg

|an# av# 3U5# # uugcugaacaagaggagaaaaagcccauaaaggcgcg

duE# Vit 3M4# # uvuccuucuuuuuauucccgaccgcugcgc

2 RNA orientation with respect to the gene (irrespective of the gene being located at + or — strand).

b Read numbers listed as percentage of global number of mapped reads. The table shows all hits in the GapA
experiment with read numbers > 0.1%.

¢ Transcript of genomic sequence colocalizing with apex of read cluster coverage. AU-rich stretches are marked
in bold and underlined.



Table S4. List of genomic loci where significant read clustering occurred in the ThyA SELEX experiment.

J hahitr fxvit vhavh2iquvhauh® ( #rvddthdgvest
wvF# avif 6:193#( #
|kg\# vi 5<193# #
up G# vt 4:189#( #
xjsT # vit <I6T7H #
|ekG# avit 3l<<H( #
|kEEH# v 3L6H #

| dnZ vif 3BB7H #
hfE# vt 31B6#( #
dfhD# avit 36 :# #
[desS# avit 314 #
kfs# vi# 3U8H #
qdjH# avit 3BTH #
k|sI# Vi 3W5H( #
|ejo# it IB<H #
| U# i 3B #
sssD# vi# 3B:H #
sxw# i 3BEH #
p hvii# avit 3B6H #
siF# i 3BSH #
XK# it 3B5H #
XyE# vi# 3B5H #
Jss# dvi IBSH #
|nfR # dvi 3B4H #

2 RNA orientation with respect to the gene (irrespective of the gene being located at + or — strand).
® Read numbers listed as percentage of global number of mapped reads



Table S5. Sequences of RNA fragments and DNA oligonucleotides used in this study.

h{shub hqwt UQD#EQD# J hgEdgnihgwa|# UQD#E Q Divhtxhgfhifs #Ads *#
# # #
UQD#djp hqwrkvhgiiryflP VDv
7 # UODH o h 033344662 +5:4<Ce 15574 | CCACCCGUAUUCACUGAGCAUCAGCCAGAC
P V54 rdwburhii HUQDAdJp hawt | O <20H<iozacibio: UGUGU
TTxahds # GGGUUCUAGAGAGGUGAGCUUGGCAACCUC
frp sheuQD# ot UGAUGUAGGU
# # #
WD #VUQD#HO]p hawt | QFb333<4663 ;38<8063 ;3953# | UUUAGCGAUGAACUCUUUCGCUUUAG
7 oxvdlp Grdhdvhi }fl:{chh,mduQDmﬁQDm# o AUCUACCGGCACGCGAUCGCCGGUCGU
v rqwr
A hxanik # fraqurdiQD G# o GAGCCACCGUCAGAUGAUGCGCUGGCA
h{fhvwifrqurddQD &4 | O AUAGUUUGCGCAAGAUCAGCAUGAUGC
# # #
T xfrgh# |iR # UQD#idjp hawt | QFb333<46-58956440589566:# | GGAGCAUAUGGACUUCAGGGAAGGGAU
r{Grihgxfwdvhit
THxbt frqurdJOD#IIxh# E #| Of CCAGCGCGCAGCAGAGUUGCUGCGCUG
# fraqurdIQD#Ixchis F #| O AUGUCAGCACGCAGAGUGUGCAGCGGU
# # #
S]L 3}:h ﬁiﬁﬁ . GGGUUCUAGAGAGGUGAGCUUGGCAACCCU
skrvskrid #| frourdQD# o GAUGUAGGU
nhdvh#I Hxthils #
# # #
ngsE#IQD# QFD333<464:59;6:0:59;89# | GCCGCGCUAAACAGCGCAUU
Skrvekrd fudsny| VESF #IQD# QFDb333<4646397<7: 6397<99# AUGAGGCCAARAAGCCGUAU
nhdvh#Ixhive # hfU#IQD# QFb333<464784:3:40784 :3<3#f CCCGCGCAAAAACGCAUCGU
frqurdIQD# o AGGACAAAAACAA
# # #
GQD#d raxEdrvighviicvhg#HOH [
GTATAATACGACTCACTATAGGGACACTCT
wxqfdvhgiigdsvhuy| W: B# # TTCCCTACACGAC @
sup huwit 1: Qhy# # GTGACTGGAGTTCAGACGTG
. AATGATACGGCGACCACCGAGATCTACACT
Sgdsvhuup hu | BPd9ds i # AAGATTAACACTCTTTCCCTACACGA
fruthvweudvic o CAAGCAGAAGACGGCATACGAGATTTCTGA
Li bdgdsvbiivehit # ATGTGACTGGAGTTCAAGACGTG

athe underlined sequence is the T7 promoter sequence plus the first three transcribed bases (“GGG”). The
following 20 adapter bases are added as a constant sequence to each transcript.

10






