Supplementary information

Hornerin contains a Linked Series of

Ribosome-Targeting Peptide Antibiotics

Ulrich Gerstel“*, Ties Latendorf“*, Joachim Bartels', Alexander Becker’, Andreas Tholey?,
Jens-Michael Schréder™*

1 Dpt. of Dermatology, University-Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany

2 Institute for Experimental Medicine — AG Systematic Proteomics & Bioanalytics, Kiel
University (CAU), Kiel, Germany

§ corresponding author

* equal contribution



Supplementary Figure S1

Supplementary Fig. S1 | TEM of P. aeruginosa, treated with selected HRNR-peptides.

TEM analyses of 6.25 x 107/mI P. aeruginosa ATCC 11446, in 10 mM NaP/ 1 % TSB/ pH 5.5, treated with 667
pg/mL HRNR1135.1143 (GSGSRQSPSYGR) (a, b), 667 pg/mL HRNR1135.1157 (GSGSRQSPSYGRHGSGSGRSSSSGQH) (c,
d) and 667 pg/mL HRNR,g06.0628 (HGSRSGQSSRGERHGSSSGSSSH) (e, f), respectively, for 1h at room
temperature. Note the dodecapeptide HRNRj1351143 affecting only a limited number of cells, which are
destroyed (a, b) in a similar fashion as seen with rSUMO3-HRNR ;591.5634 With widespread peeling of the outer
membrane and extensive lysis with loss of the cytoplasmic electron-dense material. A limited number of P.
aeruginosa ATCC 11446, treated with either HRNR113;.1157 (€, d) or HRNR 5606.2625 (€, f) showed large blebs on the
outer membrane. Cytoplasmic swelling was observed at the area where the outer membrane appeared to be
ruptured. g, h, Control. Images are representative of two independent experiments, sampling on average 10
images per condition in each experiment.



Supplementary Figure S2

Supplementary Figure S2 | TEM of HR 1-18-treated P. aeruginosa. a, b, TEM of 6.25 x 10’/ml P.
aeruginosa ATCC 10145, in 10 mM NaP/ 0.25 % glucose/ pH 5.5, treated with 167 pug/mL HR1-18
(HRNR 3556.2677) (GRHGSGLGHSSSHGQHGSGSGR) for 1h at ambient temperature. ¢, d, control. Note
the condensation of electron-dense cytoplasmic material in HR1-18-treated bacteria (a, b). Images
are representative of two independent experiments, sampling on average 10 images.



Supplementary Figure S3

Supplementary Figure S3 | Ultrastructure kinetics in rSUMO3-HRNR 54, 5634-treated E. coli. TEM of
6.25 x 10’/ml E. coli ATCC 11775, in 10 mM NaP/ 1% TSB/ pH 5.5, treated with 500 pg/mL rSUMO3-
HRNR 55512634 for 5min (a, b), 20min (c), 1h (d) and 2h (e) at RT. f, buffer control (2h treatment). Note
the absence of membrane perturbation and the presence of few blebs of the outer membrane with
an occasional ballooning and some electron-dense cytoplasmic aggregates already after 5 min
incubation. After 1h and 2h treatment intracytoplasmic electron-dense aggregates accumulate in
rSUMO3-HRNR ;501.0634-treated bacteria (d, e). At higher magnification, in samples of rSUMO3-
HRNR ,s501.2634-treated bacteria often nanofiber-like structures were detected (a - e, red arrows).
Images are representative of two independent experiments, sampling on average 10 images per
condition in each experiment.



Supplementary Figure S4

Supplementary Figure S4 | rSUMO3-HRNR 350:.5684 forms amyloid-like nanostructures.

rSUMO3-HRNR 5012632 Was treated with ultrasound and then analyzed by monitoring thioflavin T
fluorescence (a) and light microscopy (b) for amyloid-formation. In a second

experimental series, FITC-labeled rSUMO3-HRNR 5015654 Was treated with ultrasound and then
monitored by light microscopy (c, f), for DAPI-staining (d, g) and for fluorescence, after storage for 1
h (c-e) and 20 h (f - h), respectively. Scale bar 20 um.
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Supplementary Figure S5
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Supplementary Figure S5 | Identification of rSUMO3-HRNRs0; 5¢s4-interacting proteins upon
SulfoLink®-coupling resin-chromatography. An E. coli-extract was applied to a SulfoLink®—column

and bound proteins were eluted with an increasing gradient of NH,Cl-buffer (a). Aliquots of each
fraction were analyzed by SDS-PAGE and silver staining (b) and by a Far-Western blot (c) using
rSUMO3-HRNR 5010632 as “bait” protein and polyclonal antibodies against HRNR 591684 for

visualization of protein interaction. MW: molecular weight standards; MIX: crude E. coli-extract; X1 -

X3: unbound material; Al - A7: bound material.




Supplementary Figure S6
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Supplementary Figure S6 | rSUMO3-HRNR 3541.5631 binds to E. coli ribosomal proteins. Sulfolink®—
column-bound proteins of an E. coli-extract were separated on a Jupiter® 300A C18-RP-HPLC column
and eluted with an increasing gradient of 2-propanol (Prp) in aqueous 0.1 % TFA (a). Aliquots of UV-
absorbing peak fractions were analyzed in a Far- SUMO3-HRNRs501.5634-dotblot analysis (b) and
dotblot-positive fractions (highlighted as boxes) were subjected to a Far-rSUMO3-HRNR 5915684~
Westernblot analysis (c). Note the presence of the most intensive band at 37 kDa (D13 and D14), and
~20 more or less intensive bands corresponding to a MW between 12 and 34 kDa.



Supplementary Figure S7a, b

a4 Mascot Search Results

Database 1 : SwissProt 2014 08 (546238 sequences; 194363168 residues)
Database 2 : NCBInr 20140906 (48573147 secuences: 17378694133 residues)
Top Score : 94 for 2::gi|485657623, 505 ribosomal protein L28 [Escherichia coli]

Mascot Score Histogram

Protein score is -10*Log(P), where P is the probability that the observed match is a random event.
Protein scores greater than 89 are significant (p<0.05).
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Supplementary Figure S7a, b | Identification of E. coli 50S ribosomal protein L28 in rSUMO3-
HRNR 3501.263a-Far-Westernblot-positive HPLC fractions. In fraction D3 (Supplementary Figure S6) the
E. coli 50S ribosomal protein L28 was identified (Mascot search reveals amino acid sequences of
matching peptide fragments (a, b). MS-analysis of the D3 fraction before digestion revealed a major
8876,092 Da mass (average [Mr+H] mass) corresponding to an NH,-terminally truncated version of

L28 (residues 9-85).




Supplementary Figure S7c—g

C
Mascot Search Results

© EwissProt 2014 08 (546238 sequences; 194363168 residues)

Taxonomy 1 : Escherichia coli (22983 sequences)
Database 2 : NCBInx 20140921 : 177 idh
Taxonomy 2 : Escherichia coli (1058017 sequences)

: Error tolerant ssarch of all significant protsin hits
¢ 1::RS11 ECO24 305
1::RS18 ECO24 s
2:rgl| 485945422 30
1::RS20 ECO24 30
1::RS19 ECO24 s
2::gi|545157544 305
2::gi|446057343 305

Frotein hits

Mascot Score Histogram

lons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions seores > 30 indicate identity or extensive homology (p=0.03).
Pratein scores are derived from jons scores as a non-probabilistic basis for ranking protein hits.
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30S ribosomal protein S11

Protein sequence coverage: 51%
Matched peptides
1 MAKAPIRARK

51 GFRGSRKSTP

shown in mage
RVREQVEDGV A

SFNNT

IVTITDROGN ALGWATAGGS

30S ribosomal protein S18

Protein sequence coverage: 4B8%

Matched peptides shown in blue.
1 MARYFRRRKF CRFTAEGVQE IDYKDIATLE NYITESGRKIV PSRITGTRAK

Matched peptides shown in green.
1 MPRSLEKGFF IDLEHLLEKVE KAVESGDEEF LRTWSRRSTI
51 VHNGRQHVFV FVTDEMVGHE

Start- End Observed Mr(expt) Mr(cale) Delta Rank U
7 = 17 427.6153 1279.B242 1279.7652 0.0589 o
8 - 17 384.9153 1151.7242 1.6703 0.0539 U
22 = 32 400.5753 1198.7042 6670 ©0.0372 o
56 = 70 ST4.98B53 1721.9342 8560 0.0782 o
56 - 70 580.3253 1737.3542 7.8508 0.1033 o
71 = TR 445.7640 889 5134 885 4658 0.0477 0 45 0.21 1 U
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. AVESGDKKPLR.T

L QHVPVFVTDEMVGHE . L

QEVFVEYTDEMVGHE . L
+ Oxmidation (M)

LGEFAPTR.T

Start-

FARQVARERC ADAVKEYGIK NLEVMVEGPG PGRESTIRAL 51 YQRQLARAIK RARYLSLLPY TDRHQ
101 NAAGFRITNI TDVTPIPHENG CRPPEKRRYV
Mricals] Delta M Score Expect Rank U Paptide Start- End Observed Mr(expt] Mr(calc) Delta M Score Expsct Rank U  Peptide
2484 1.077 2.5e-08 1 K.QusD 13 - 24 7003640 13387134 1398 6667 0.0467 O 109 8e-08 1 U R.FTAEGVQEIDYE.D
4 13 - 24 TOL.BT40 1401.7334 1400.5708 1.0625 O €9 1 U R.FTAEGVQEIDYE.D
+ [+2.0042 at T2)
13 - 30 681.3853 2041.1342 2040.0415 1.0827 1 48 0.071 1 U R.FTAEGVQEIDYEDIATLE.N
25 - 30 330.7140 655.4134  659.3854 0.0281 0 16 1.5es02 3 K.DIATLE. N
31 - 38 511.4700 910.4627 910.43% 0.0231 0 €8 0.00087 1 K. SGE. T
31 - 38 456.2440 910.4734  510.43% 0.0335 © 34 1.9 1 K.NYITESGE. I
64 - 73 620.B540 1230.6934 1239.6459 0.0435 0 33 2.4 1 R.YLSLLPYTDR.H
f 30S ribosomal protein 519 g 30S ribosomal protein S20
Protein sequence coverage: 4B% Protein sequence coverage: 43%

Matched peptides shown in orange.
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Supplementary Figure S7c-g | Identification of the E. coli 30S ribosomal proteins S11, S18, S19 and

§20 in

SUMO3-HRNR 3591.56s4-Far-Westernblot-positive

HPLC fractions. In fraction D6

(Supplementary Figure S6) the E. coli 30S ribosomal proteins S11, S18, S19 and S20 were identified.
Amino acid sequences of identified peptide fragments from digested D6 fraction are shown
separately for each 30S ribosomal protein using separate colors for different ribosomal proteins (c -

g).




Supplementary Figure S7h, i

h Mascot Search Results

Database 1
Database 2
Top Score

: SwissProt 2014 08 (546238 sequences; 194363168 residues)
: NCBInr 20140906 (48573147 seguences; 17378694133 residues)
: 96 for 2::gi|446224008, 505 ribosomal protein L2 [Escherichia coli]

Mascot Score Histogram

Protein score is -10*Log(P), where P is the probability that the observed match is a random event.
Protein scores greater than 89 are significant (p<0.05).

Number of Hits

L T T T T T T
70 80 S0

Protein Score

Protein sequence coverage: 65%

Matched peptides shown in red.

1

MAVVKCKPTS PGRRHVVKVV NPELHKGKPF APLLEEKNSKS GGRNNNGRIT
51 TRHIGGGHKQ AYRIVDFKRN KDGIPAVVER LEYDPNRSAN IALVLYKDGE
101 RRYILAPKGL KAGDQIQSGV DAATKPGNTL PMENIPVGST VHNVEMKPGK
151 GGQLARSAGT YVQIVARDGA YVTLRLRSGE MRKVEADCRA TLGEVGNAEH
201 MLRVLGKAGA ARWRGVRPTV RGTAMNPVDH PHGGGEGRNF GKHPVTPWGV
251 OQTKGEKTRSN EKRTDKEFIVRC RSK
Ll | _— Mass : 13043.28
Res# Mass Sequence C-Term Total Mass Dev 5-5
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Res# Mass Sequence C-Term Total Mass Dev 5-5
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Supplementary Figure S7h, i | Identification of the 50S E. coli ribosomal protein L2 in rSUMO3-
HRNR 3591.5634-Far-Westernblot-positive HPLC fractions. In fraction D13 (Supplementary Figure S6)
the E. coli 50S ribosomal protein L2 was identified (h, i). MS-analysis of the D13 fraction before
digestion revealed 2 major constituents (i). The 29748.428 da (average [M,+H]) mass matches most
closely to the calculated M, mass for the entire L2 amino acid sequence lacking the aminoterminal
methionine. The most intense 13044.289 da mass signal most probably represents an internal L2
fragment (i).
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Supplementary Figure S8
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Supplementary Figure S8 | HRNR 591.5634 binds to 30S and 50S E. coli ribosomal proteins. SulfolLink®-
column-bound proteins of an E. coli-extract were separated on a Jupiter® 300A C18-RP-HPLC column
and were eluted with an increasing gradient of acetonitrile (ACN) in aqueous 0.1 % TFA (a). Aliquots
of selected, in a HRNR-Far-Dotblot analysis positive HPLC fractions (C4 - D4) as well as SulfolLink®-
column-bound proteins as control (Mix), were subjected to a HRNR-Far-Westernblot and analyzed
with HRNR 5012634 antibodies (b). Some bands seen in the crude ribosome extract (mix) are missing in
HPLC fractions (e.g. at 20, 24 and 25 kDa). MW: Molecular weight marker.
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Supplementary Figure S9

a Mascot Search Results
Database 1 : SwissProt 2014_(]6 (545536 sequences; 194023197 residues)
Database 2 : NCBInr 20140323 (38032689 sequences; 13525028931 residues)
: Error tolerant search of all significant protein hits

Protein hits H i|550653354 505 ribosomal protein [Dickeya]
| 585318086 505 ribosomal protein L22 [Escherichia coli]
L22 PECAS 505 ribosomal protein L22 OS=Pectobacterium atrosepticum (strain SCRI 1043 / ATCC BAA-672) GN=rplV PE=3 5V=1

| 517157421 505 ribosomal protein [22 [Gallibacterium anatis)

Mascot Score Histogram
Tons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 66 indicate identity or extensive homology (p<0.05). Protein View: gi I 585318086
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.
50S ribosomal protein L22 [Escherichia coli]
20 Protein sequence coverage: 40%

Matched peptides shown in bold red.

Mumber of Hits
I
o

1 METIAKHRHA RSSAQKVRLV ADLIRGKKVS QALDILTYTN KEKAAVLVERV
5 51 LESAXANAEH NDGADIDDLK VTKXFVDEGP SMRRIMPRAK GRADRILKRT
101 SHITVVVSDR

25 50 75
Protein Score
Query Start — End Observed Mr(expt) Mr(calc) Delta M Score Expect Rank U Peptide
31 29 — 41 733.3740 1464.7334 1464.7824 -0.0489 0 57 0.48 1 K.VSQALDILTYTNK.K
m"ﬂ 50 - 70 1106.0040 2209.9934 2210.0087 -0.0152 0 26 5.2e+02 .1 U K.VLESANANAEHNDGADIDDLE.V
ﬁE 74 — 83 569.7640 1137.5134 1137.5376 -0.0242 0 25 6.5e+02 ? K.IFVDEGPSI_d_K‘R + Oxidation (M)

b Database: NCBInr.2013.6.17 (26236801/26236801 entries searched)
Database: SwissProt.2013.6.27 (540546/540546 entries searched)
Database: UniProt.iPRG2011 (6666/6666 entries searched)
[+] Original Search Parameters 1

1 Acc. #: 119390354 Species: UNREADABLE Name: gi|119390354|pdb|2128|] Chain ], Model Of E. Coli Srp Bound To 70s Rncs

Acc. #: 251837159 Species: UNREADABLE Name: gi|251837159|pdb|31Y9|] Chain J, Leishmania Tarentolae Mitochondrial Large Ribosomal Subunit Model

Acc. #: 256032404 Species: UNREADABLE Name: gi|256032404 |pdb|3E1B|6 Chain 6, Structure Of The 50s Subunit Of E. Coli Ribosome In Pre-Accommodation State
Acc. #: 256032461 Species: UNREADABLE Name: gi|256032461|pdb|3E1D|6 Chain 6, Structure Of The 50s Subunit Of E. Coli Ribosome In Post-Accommodation State
Protein MW: 15790.4 Protein pI: 10.0 Protein Length: 140

1 METFTAKPET VKRDWYVVDA TGKTLGRLAT ELARRLAGKH KAEYTPHVDT GDYITVLNAD KVAVIGNKRT DRVYYEHTGH

81 IGGIRQATFE EMIARRPERV TETAVKGMLE KGPLGRAMFR KLKVYAGNEH NHAAQQPQVL

[Num Unique [o6 Cav [Best Disc Scare [Best Expect val i
2 [16.4 [1.88 [0.0070 |

M+H m/z [z|ppm| DB Peptide [Variable Mods [RT [Score [Expect [# in DB,
1211.5407 [606.2740 [2[-26 [0ATFEEMIAR  |[0xidation@7  [14/[42.1 [[0.0070 [51

1481.7207 [741.3640 (2 [-30 | [VYYHHTGHIGGIK [43[44.1 fo.026 [51

508 ribosomal protein L13, partial [Escherichia coli 026:H11 str. 2011C-3506]
Sequence ID: gi|608702574|gb|EZG93393.1] Length: 90 Number of Matches: 1

Range 1: 19 to 43 GenPept Graphics
Score Expect Method Identities Positives Gaps
43.1 bits(94) 0.002 Composition-based stats. 25/25(100%) 25/25(100%) 0/25(0%)

Query 1 DEVYYHHTGHIGGIKQATFEEMIAR 25
DKVYYHHTGHIGGIKQATFEEMIAR
Sbjct 19 DKVYYHHTGHIGGIKQATFEEMIAR 43

Supplementary Figure S9 | Identification of 50S E. coli ribosomal proteins L22 and L13 in HRNR359;.
26sa-Far-Westernblot-positive HPLC fractions. Sulfolink®—column-bound proteins of an E. coli-
extract, separated on a Jupiter 300A C18-RP-HPLC column, eluted with acetonitrile, showing band(s)
upon HRNR;s91.0634-Far-Westernblot (Supplementary Figure S8), were subjected to reduction,
alkylation and tryptic digestion with subsequent MS/MS analysis at a QTOF-2 ESI-MS. Whereas in
fraction D4 the E. coli 50S ribosomal protein L22 was identified (a), MS/MS analyses revealed the E.
coli 50S ribosomal protein L13 in fraction C11 (b).
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Supplementary Figure S10
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Supplementary Figure S10 | LC-MS/MS analyses identify a wide range of 50S and 30S E. coli
ribosomal proteins with apparent HRNR-binding properties. SulfolLink®—column-bound
proteins of an E. coli-extract were separated on a Aeris® widepore RP-HPLC column with a
gradient of Prp in aqueous 0.1 % TFA (a) and fractions were analyzed for rSUMO3-HRNR 59;.
2684-binding proteins in a HRNR-Far-dot blot system (b). Note strongest dots in fractions C5,
D10, D11, E5 and E12.
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Supplementary Figure S11

| Accession Description Score

W1G3YS 308 ribosomal protein 510 OS=Escherichia coli ISC11 GN=rps] PE 22,27
W1G5N2 308 ribosomal protein S11 OS=Escherichia coli ISC11 GN=rpsK PE 12,95
W1FQT2 308 ribosomal protein S12 OS=Escherichia coli ISC11 GN=rpsL PE 16,63
W1FUI0 308 ribosomal protein 52 OS=Escherichia coli ISC11 GN=rpsB PE= 130,12
W1G3V3 308 ribosomal protein S3 0S=Escherichia coli ISC11 GN=rpsC PE= 121,77
W1G3T6 308 ribosomal protein 54 OS=Escherichia coli ISC11 GN=rpsD PE= 52,04
W1G3W9 308 ribosomal protein S5 OS=Escherichia coli ISC11 GN=rpsE PE= 60,37
wiG2u2 306 ribosomal protein S6 OS=Escherichia coli ISC11 GN=rpsF PE= 39,47
Wi1G213 505 ribosomal protein L10 0S=Escherichia coli ISC11 GN=rpl] PE= 35,14
W1G1R6 505S ribosomal protein L11 0S=Fscherichia coli ISC11 GN=rplK PE 19,38
W1G5Q1 506 ribosomal protein L14 0S=Escherichia coli ISC11 GN=rpIN PE 8,93
W1G3U0 508 ribosomal protein L15 0S=Escherichia coli ISC11 GN=rplO PE 37,59
W1G7H8 505 ribosomal protein L17 0S=FEscherichia coli ISC11 GN=rplQ PE 11,89
W1G718 508 ribosomal protein L18 OS=Escherichia coli ISC11 GN=mpIR PE 7,37
W1G7KS 508 ribosomal protein L2 OS=Escherichia coli ISC11 GN=rplB PE= 23,78
W1G2X9 506 ribosomal protein L20 0OS=Escherichia coli ISC11 GN=mpIT PE 41,15
W1FUZ6 508 ribosomal protein L21 OS=Escherichia coli ISC11 PE=3 SV=1 24,46
WiG6e11 505 ribosomal protein 123 0S=Fscherichia coli ISC11 GN=rplW PE 9,52
W1G3U9 506 ribosomal protein L24 0S=Escherichia coli ISC11 GN=rplX PE 12,00
WI1FT83 508 ribosomal protein L3 glutamine methyltransferase OS=Escheri 14,93
W1G5R1 505 ribosomal protein L3 0S=FEscherichia coli ISC11 GN=rplC PE= 37,65
W1G3v7 508 ribosomal protein L4 0S=Escherichia coli ISC11 GN=rplD PE= 220,74
W1G602 508 ribosomal protein L5 0S=Escherichia coli ISC11 GN=rplE PE= 95,61
W1G5Z8 506 ribosomal protein L6 OS=Escherichia coli ISC11 PE=3 SV=1 - 5,80
W1G0Z3 508 ribosomal protein L9 0S=Escherichia coli ISC11 GN=rpll PE=: 123,48
W1iG024 LSU ribosomal protein L1p (L10Ae) OS=Escherichia coli ISC11 PE= 25,49
W1G016 LSU ribosomal protein L7/L12 (P1/P2) OS=Escherichia coli ISC11 | 376,57
Wi1G3L1 Ribosomal protein OS=Escherichia coli ISC11 PE=3 SV=1 - [W1G: 29,47
W1FWK2 Ribosomal RNA small subunit methyltransferase C OS=Escherichia 12,87
W1FZRO Ribosomal RNA small subunit methyltransferase E OS=Escherichia 5,62
W1FUMS Ribosomal silencing factor RsfS OS=Escherichia coli ISC11 GN=rsf 92,69
W1FS83 SSU ribosomal protein S1p OS=Escherichia coli ISC11 PE=4 Sv=1 294,85
W1FR69 SSU ribosomal protein S7p (S5e) OS=Escherichia coli ISC11 PE=4 14,31
Protein Peptide sequence Modification(s)

30S ribosomal pr LVDIVEPTEKTVDALMR
30S ribosomal pre FTVLISPHVYNKDAR

308 ribosomal pr FTVLISPHVNKDARDQYEIR
30S ribosomal pri LVDIVEPTEK

30S ribasomal pr  TNITDVTPIPHRGeRPPK
308 ribosomal prit QGNALGWATAGGSGFR
30S ribosomal prit KSTPFAAQVAAER

N13(Deamidated); C15(Pr

30S ribosomal pri LTNGFEVTSYIGGEGHNLQEHSVILIR
30S ribosomal prt SNVPALEACPQKR
30S ribosomal pre GALDcSGVKDR

C9Y(Propionamide)
C5(Propionamide)

30S ribosomal prt ELEKLENSLGGIKDmMGGLPDALFVIDADHEHIAIK
308 ribosomal prt ELEKLENSLGGIKDMGGLPDALFVIDADHEHIAIK
30S ribasomal pri LENSLGGIKDMGGLPDALFVIDADHEHIAIK

30S ribosomal pre DMGGLPDALFVIDADHEHIAIK

30S ribosomal pri EANNLGIPVFAIVDTNSDPDGVDFVIPGNDDAIR
30S ribasomal prt SQDLASQAEESFVEAE

30S ribosomal prt ELEKLENSLGGIK

30S ribosomal pre TVPMFNEALAELNKISAR

30S ribosomal prt GKILFVGTKR

30S ribasomal preNKVHIINLEK

30S ribosomal pre TVPmMFNEALAELNK

308 ribosomal prt WLGGMLTNWK

30S ribesomal prt AGYHFGHQTR

M15(Oxidation)

M4(Oxidation)

Supplementary Figure S11 | All-Fractions-Precursor-lon-Area.
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Supplementary Figure S12

Fraction_|Protein # Unigue Peptides  |Sequence Coverage (%)

(=] 305 ribosomal protein 512 OS=Escheri 20,16%|
305 ribosomal protein 521 O5=Escheri 1 29,58%)
505 ribosomal protein L2 O5=Escheric ] 14,65%

D10 10 kDa chaperonin O%=Escherichia col 17,53%
305 ribosomal protein 510 O5=Escheri 13,59%
305 ribozomal protein 511 O5=Escheri | 36, 64%)
305 ribosomal protein 516 O5=Escheri 1 25,61%)
305 ribosomal protein 53 O%=Escheric ] 27,47%
305 ribosamal protein 54 O5=Escheric | 32,45%|
305 ribosomal protein 56 O5=Escheric 13,74%
505 ribosomal protein L13 OS=Escheri) | 77.46%
505 ribosomal protein L14 O5=Escheri ] 55,28%
505 ribosomal protein L16 OS=Escheri ] 28,68%)
505 ribosomal protein L17 O5=Escheri | 37,01%
505 ribosomal protein L18 OS=Escheri | 45 30%
505 ribosomal protein L2 O5=Eschericl| | 52,01%)
505 ribosomal pratein L3 O5=Escheric ] 21,53%)
505 ribosomal protein L4 O5=Escheric ] 37,81%
505 ribosomal protein L6 OS=Escheric 16, 50%:|
505 ribosomal protein L9 OS=Escheric | 24,16%
Cysteine desulfurase lscS O5=Escheric 7, 67%]
DMA-hinding protein O5=Escherichia ¢ ] 23,36%
DNA-directed RNA polymerase subuni A 70,15%
Ferredoxin, 2Fe-25 O5=Escherichia col 18,92 %)
FKBR-type peptidyl-prolyl cis-trans iso ] 28,69%
Pseudouridine synthase O5=Escherich L ] 22,13%
Pseudouridine synthase 05=Escherich 15,46%
Ribosomal protein O%=Escherichia col 17,99%
Seryl-tRNA synthetaze OS=Escherichia | 15,18%]
Signal recognition particle protein 0% 5,74 %)
Single-stranded DNA-binding protein 13,04%|
55U ribosomal pratein S7p (55e) O5=F I | 53,57%|
55U ribosomal protein S8p (515A¢) 0% J 22,83%
Translation elongation factor Tu O5=E 19,40%

D11 305 ribosomal protein 53 OS=Escheric 16,74%
305 ribosomal protein 54 O5=Escheric 13,25%
505 ribosomal protein L13 OS=Escheri L | a8,59%)
505 ribosomal protein L14 OS=Escheri ] 44, 72%)
505 ribosomal protein L18 O5=Escheri 50,417
505 ribosomal protein L2 O5=Escheric | 23,08%)

ES 305 ribosomal protein 510 O5=Escheri | 21,36%
305 ribosomal protein 53 O%=Escheric 48,509
305 ribosomal protein 54 OS=Escheric ] 37,00%
305 ribosamal protein 56 O5=Fscheric 67/18%
505 ribosomal protein L14 OS=Escherii ] 30,08%
505 ribosomal protein L22 O%=Escheri | 35,45%
505 ribosomal protein L23 O5=Escheri | 39,007
505 ribesomal protein LS O5=Escheric ] 18,44%
505 ribosomal protein L9 O5=Escheric 22,15%

El12 305 ribosomal protein 52 OS=Escheric [ ] 19,92 %
305 ribosomal protein 53 O%=Escheric [ ] 34,765
305 ribosomal protein 54 OS=Escheric [ . ] 23,84%)
305 ribosomal protein 56 OS=Escheric [ 73,28%
505 ribosomal protein L14 O5=Escheri . 1 30,08%
505 ribosomal protein LS OS=Escheric [ | 34,64%
505 ribosomal protein L9 O%=Escheric i | 27,52%)

Fl4 305 ribosomal protein 510 O5=Escheri [ ] 35,92%
305 ribosomal protein $11 O%=Escheri ] 36,64%
305 ribosomal protein $12 OS=Escheri [ 1 41,13%
305 ribosomal protein 52 O5=Escheric | ] §0,59%
305 ribosomal protein 53 OS=Escheric | [ - 156,65%)
305 ribosomal protein 54 O5=Escheric [ ] 44,37%
305 ribosomal protein 55 OS=Escheric | ] 34,13%
305 ribosomal protein 56 O5=Escheric [ ] 32,82%
505 ribosomal protein L10 O5=Escheri [ ] 38,79%
505 ribosomal protein L11 O5=Escheri [ J 33,80%
505 ribosomal protein L14 OS=Escheri | 30,08%
505 ribosomal protein L15 O5=Escheri [ - b9,03%
505 ribosomal protein L17 O5=Escheri [ 1 26,77%
505 ribosomal protein L18 O5=Escheri __m| 17,95%
505 ribosomal protein L2 0S=Escheric _ | 15,38%
505 ribosomal protein L20 O5=Escheri IiC ] 30,51 %
505 ribesomal protein L21 OS=Escheri B [ 156,25%]
505 ribosomal protein L23 O5=Escheri | ] 33,009
505 ribosomal protein L24 O5=Escheri | | 39,42%
505 ribocomal protein L3 glutamine mj | 2,71%|
505 ribosomal protein L3 OS=Escheric [ ] 35,89%
505 ribosomal protein L4 O5=Eschericl| | | - i) @l
505 ribosomal protein LS OS=Escheric [ ] 44,13%
505 ribosomal protein L6 O5=Escheric (| 9,71%|
505 ribosomal protein L9 OS=Escheric [ 63,76%

Supplementary Figure S12 | Data Base Research Results Edited.
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Supplementary Tables

Supplementary Table S1 | Amino acid sequences of HRNR fragments generated as
HRNR polypeptides or SUMO3-(His)s-fusion proteins

rHRNR ;. 117;; THGAHGSTSGOSSSCGAHGASSGASSSHGOHGSGS5ASSGYGROGSGSGASPGHGRGSGSRASPSYGRHGSGSGRSSSSGOHGSGLGESSGFGHHES

THRNR 34 3684 SOQHGSG5GHS5GYGOHGSRSGASSRGERHGSS5G555HYGOQHGSGSRAS5GHGROG5G5GOSPSRGRHG5GYGHS555HGAQHGSGSGRSS5RGPY)|
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Supplementary Table S2 | HRNR-primer-sequences used in this study

Name Oligonucleotide-Sequence AT.1 A.T.2 vector
SUMO-hrnr-2-F ACCCATGGGCAACACGGTTC 71,3°C pET-Sumo
SUMO-hrnr-2-R TCAAGACTCGTGGTGACCAAAGC 69,6°C

pSu-hr3-b-2591-f (Bsal) AAGGTCTCAAGGTAGTCAGCATGGGTCTGGCT 60°C 77,1°C | pSumo3
pSu-hr3-b-2684-r (BamHl) AAGGATCCTTAATATGGGCCACGGCTGGAA 60°C 77,4°C

A.T.1: Annealing temperature underlined sequence; A.T.2: Annealing temperature whole

sequence. The complementary coding sequence is underlined.



