nature portfolio

https://doi.org/10.1038/s41586-024-07298-z

Supplementary information

Streptomyces umbrellatoxin particles block
hyphal growth of competing species

In the format provided by the
authors and unedited



Supplementary Information

Streptomyces umbrella toxin particles block hyphal growth of competing species

Qingin Zhao, Savannah Bertolli, Young-Jun Park, Yongjun Tan, Kevin J. Cutler, Pooja
Srinivas, Kyle Asfahl, Citlali F. Garcia, Larry A. Gallagher, Yaqiao Li, Yaxi Wang,
Devin Coleman-Derr, Frank DiMaio, Dapeng Zhang, S. Brook Peterson, David Veesler
and Joseph D. Mougous



Supplementary Figures

Uncropped blots, Fig. 2¢
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Uncropped blots, Fig. 2e
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Uncropped blots, Fig. 2j and 2k
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Uncropped gel, Fig. 3a

Silver staining

Uncropped blots, Fig. 3f
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Uncropped blots, Extended Data Fig. 2
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Uncropped blots, Extended Data Fig. 4a

IP Input
e S
7/ 4
A ’\/\z\’%@q\ \/‘z‘ A ’\)z\'?gg; ’\)2\
LR R LR LR LR
'\ 0 RN
RSOOSR ASAS RSO
kDa kDa
250 250 S
754 754
50 50
] 37
i 25 -
254 L - 20 -
ol LW TEE .5
-

UmbA5(T)-V UmbA5(T)™ %5V UmbAS5(T)-V UmbA5(T)*"7*-v

a-VSV-G

Uncropped gel, Extended Data Fig. 4c

RR
RIS
¢ 0?“ ,o‘?‘
NSIS)
kDa
250 - - -
75- - -
50 - - -

37 - -

25 - -

20 —"- —
=
10 - -

Coomassie-stained

UmbAS(T)-V UmbA5(T)™7¢5-v

a-His



Uncropped gel, Extended Data Fig. 5b

Silver-stained

Supplementary Fig. 1: Uncropped gels and blots for data shown in main body and
Extended Data figures. For each figure, the cropped regions are denoted by dashed boxes.



(9]
o

Supplementary Fig. 2: Full fields of view and 2D class averages of Umb1 particles from
negative stain electron microscopy and cryoEM. a, b, Representative micrograph (a) and 2D
class averages (b) from negative stain electron microscopy. Micrograph is representative of 230
collected. ¢,d, Represenative micrograph (c) and 2D class averages (d) from cryo-EM data
collection. Micrograph in (c) is representative of 22,917 collected. Ptcls, number of particles
represented; ess, effective sample size. Scale bar in (b) and (d), 100 A.
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Supplementary Fig. 3: CryoEM Workflow. CryoEM data processing workflow for the Umbl
particle (details in methods section). CTF, contrast transfer function.
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Supplementary Fig. 4. CryoEM Validation for the Umb1 spokes and stalk. Column 1: Local
resolution maps of local refined maps encompassing each individual spoke, numbered to
correspond with the interacting ALF repeat, and UmbC1. Column 2: FSC curves with the gold
standard threshold of 0.143 and 3DFSC analysis for each spoke and UmbC1. Column 3: Particle
distribution of local refined maps encompassing each spoke and UmbCl.
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Supplementary Fig. 5. Representative umb loci from phylogenetically diverse
Actinobacteria. Toxin domains encoded by the umbC genes and lectin domains encoded by the
umbA genes are defined in Supplementary Tables 2 and 4, respectively. B-prop, UAL-Bprop-1
family identified in this study.

12



Supplementary Tables.

Supplementary Table 3: Mass spectrometry-based identification of proteins
immunoprecipitated by UmbC1, UmbC2, UmbC3 and UmbA1. Data were filtered to remove
proteins with fewer than 6 spectral counts in the IP samples for both biological replicates, and
only those proteins enriched at least log 2 = 0.5 are shown, with the exception of UmbA-VSV-G,
for which the most-enriched non-Umb protein was included for context.

Bait protein Protein ID Control 1P Enrichment (log2)

UmbC1-VSV-G
UmbA4 0 49 n/a
UmbAS5 0 40 n/a
UmbD1 0 28.5 n/a
UmbBI 0.5 18.5 n/a
UmbA6 0 17 n/a
UmbCl 1.5 134.5 6.02
UmbAl 6.5 53 291
Q8CIQ6 2 6.5 0.67
Q8CKO05 6.5 15.5 0.73

UmbC2-VSV-G
UmbC2 0.5 46.5 n/a
UmbA4 0 12 n/a
QI9L0Y3 1 11.5 n/a
UmbAS5 0.5 11 n/a
UmbB2 0 9.5 n/a
QIKXP9 1.5 9.5 n/a
UmbCl 0.5 7.5 n/a
054158 0.5 7 n/a
UmbAl 1 15.5 3.61
QI9RNU9 2.5 10.5 231
Q95274 1.5 8.5 2.22
QI9XAC1 2 8 1.92
QI9XA42 2 7 1.80
Q97578 1.5 6 1.78
069998 3 6 1.40
Q9FBR4 9.5 16.5 1.32
UmbA1l 4 11 1.25
QI9RK35 3.5 9.5 1.25
Q9KZP4 2.5 7.5 1.24
Q9S2Q3|Q9FC62 6.5 13.5 1.10
QIL1Z5 3.5 8 1.08
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Supplementary Table 5: Growth conditions for and results from screening Umb

supernatant for growth inhibitory activity against diverse bacteria. Growth was measured at
a single timepoint using an ATP quantification-based bacterial cell viability assay. The average
ratio (log 2) represents the viability of each strain grown with control supernatant divided by
Umb supernatant treatment in two biological replicates of the screen. Z-scores were calculated
from the average of log 2-transformed ratios from across all strains screened.

. . Average
Phylum Genus and species Source Media ratio (log 2) Z-score
Actinomycetota Allokutzneria albata NRRL No. B-24461 ISP2 0.281 0.296
Actinomycetota  Ayeolatopsis kentuckyensis This study TSBY -1.175 -0.566
SAI 225
Actinomycetota Amycolatopsis sp. SAI_101 This study TSBY 1.060 0.757
Actinomycetota  A7throbacter nitroguajacolicus This study TSBY -0.584 20.217
SAL 060
Actinomycetota Arthrobacter oxydans SAL_217 This study TSBY -0.956 -0.436
Actinomycetota Brevibacterium lyticum NRRL No. B-4262 TGY -0.356 -0.081
Actinomycetota Catenulispora acidophila NRRL No. B-24433 ISP2 -0.359 -0.083
Actinomycetota Cellulosimicrobium cellulans NRRL No. B-2381 TGY -0.990 -0.457
Actinomycetota S ¢/ulosimicrobium cellulans This study TSBY -1.093 -0.517
SAIL 258
Actinomycetota Cellulosimicrobium sp. SAL_197 This study TSBY -1.254 -0.613
Actinomycetota Dermacoccus sp. SAI_028 This study TSBY 0.289 0.301
Actinomycetota Dermatophilus congolensis NRRL No. B-2350 TSBY -1.626 -0.833
Actinomycetota Frankia sp. NRRL No. B-16219 ISP2 0.390 0.360
Actinomycetota Georgenia sp. NRRL No. B-59275 TGY -1.048 -0.491
Actinomycetota Glycomyces rutgersensis NRRL No. B-16106 ISP2 -2.024 -1.069
Actinomycetota Kibdelosporangium aridum NRRL No. B-16436 ISP2 0.135 0.210
Actinomycetota Kineococcus gynurae NRRL No. B-24568 ISP2 -2.100 -1.114
Actinomycetota Kitasatospora kifunensis NRRL No. B-24284 LB 2.144 1.399
Actinomycetota Kribbella hippodromi NRRL No. B-24553 ISP2 -0.226 -0.004
Actinomycetota Leifsonia sp. 004_C5 This study TSBY 0.491 0.420
Actinomycetota Leifsonia sp. 006_B1 This study TSBY -0.166 0.031
Actinomycetota  Microbacterium atlanticum This study TSBY 0.333 -0.067
SAIL 030
Actinomycetota Microbacterium jejuense SAI_031 This study TSBY -2.428 -1.308
Actinomycetota  Microbacterium paraoxydans This study TSBY -1.434 -0.720
SAIL 221
. Microbacterium .
Actinomycetota trichothecenolyticum CFG. 272 This study TSBY -0.706 -0.288
Actinomycetota Microtetraspora glauca NRRL No. B-3735 ISP2 -0.026 0.114
Actinomycetota Mpycobacterium goodii 002_G6 This study TSBY 0.985 0.713
Actinomycetota Mpycobacterium smegmatis 001_A6  This study TSBY -1.658 -0.852
Actinomycetota Nocardioides luteus NRRL No. B-16231 R2A 0.313 0.315
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