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Figure 1. 5′ UTRs are sufficient to lead to bS21-2-mediated changes in translation. (A) 
Diagrams of the translational reporter fusions used. Reporters used the tul4 promoter to drive 
expression of the tested 5′ UTR, including the first 6 codons of the gene, and are in frame with either 
lacZ at the Tn7 site of the genome or gfp on a multi-copy plasmid. (B) Relative fluorescence for 
indicated translational fusion reporters in cells with (+; WT) or without (-; ΔrpsU2) bS21-2 in biologi-
cal triplicate. The tul4 reporter serves as a control. 5′ UTR sequences can be found in Supplemental 
Table 1. (C) Relative β-galactosidase activity for indicated translational fusions in cells with (+; WT) 
or without (-; ΔrpsU2) native bS21-2, or with ectopically expressed bS21-2 from a multicopy plasmid, 
pF-nat (pF-bS21-2). Strains without ectopically expressed bS21-2 contained an empty vector (pF). 
Error bars represent 1 SD. *p<0.05 by t-test. Experiments were repeated at least twice and data from 
a representative experiment are shown.
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Figure 2. Genes with ideal Shine-Dalgarno (SD) sequences are not responsive to bS21-2. (A) 
bS21 interacts with the anti-Shine Dalgarno (ASD) sequence. In E. coli, amino acid R17 of the sole 
bS21 protein (green) directly interacts with C1539 of 16S, which is part of the ASD (blue). Measured 
distance is 2.7Å (PDB 6o7k; Kaledhonkar et al. 2019). (B) The absence of strong SD-ASD interactions 
is correlated with bS21-2 influencing translation. Fraction of genes that are positively-impacted (n=74), 
negatively-impacted (n=84), or unaffected (n=82) by bS21-2, categorized by strength of SD. “Strong” 
SD: 4 or more nts complementary to ASD; “weak” SD: 3 or fewer complementary nts. (C) Introduction 
of an ideal SD in the pdpA leader leads to loss of bS21-2 responsiveness. Top: Relative β-galactosi-
dase activity for indicated lacZ translational fusions in cells with (+; WT) or without (-; ΔrpsU2) bS21-2, 
in biological triplicate. Error bars represent 1 SD. *p<0.05 by t-test. ns=not significant. Experiments 
were repeated at least twice and data from a representative experiment are shown. Bottom: Alignment 
of modifications to pdpA 5´ UTR. Capital letters: altered from WT; bold and underlined: predicted SD 
sequences; unnormalized β-galactosidase activity can be found in Fig S3.
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Figure 1. Hfq and bS21-2 influence production of T6SS proteins via different pathways. (A) Cells lack-
ing bS21-2 have more Hfq. Bottom: Immunoblots probed with anti-VSV-G antibody. Whole cell lysates from 
bacteria containing Hfq-VSV-G and either with (WT) or without (ΔrpsU2) bS21-2, in biological triplicate. Top: 
Quantification of immunoblots. Band intensities for each protein were normalized to total protein per lane on 
the membrane. (B) Loss of bS21-2 leads to more hfq translation. Relative fluorescence is reported for trans-
lational fusion reporters containing the 5′ UTR of either hfq or tul4 fused to gfp in cells with (WT) or without 
(ΔrpsU2) bS21-2, in biological triplicate. Values relative to WT for each 5′ UTR are shown. (C) Only some of 
the T6SS proteins are influenced by loss of Hfq. Bottom: Immunoblots probed with antibodies to indicated 
T6SS proteins in lysates of WT cells, cells lacking bS21-2 (ΔrpsU2), or cells lacking Hfq (Δhfq). Top: Quantifi-
cation of immunoblots. Band intensities for each protein were normalized to total protein per lane on the 
membrane. (D) Hfq does not influence translation of the T6SS protein PdpA. Relative fluorescence for trans-
lational fusion reporters containing the 5′ UTR of either pdpA or tul4 fused to gfp in WT cells, cells lacking 
bS21-2 (ΔrpsU2), or cells lacking Hfq (Δhfq), in biological triplicate. (E) Hfq is a negative regulator of T6SS 
gene transcript abundance. Quantitative real-time PCR was used to determine the relative transcript abun-
dance for indicated FPI-encoded genes in WT cells, cells lacking bS21-2 (ΔrpsU2), or cells lacking Hfq (Δ
hfq), normalized to the tul4 gene. The rpoA1 and bfr genes are included as additional negative controls, as 
their expression is not meaningfully influenced by bS21-2. (A-E) Error bars represent 1 SD. Experiments 
were repeated at least twice and data from a representative experiment are shown. (A-D) * p<0.05 after Bon-
ferroni correction. (E) * p<0.005 after Bonferroni correction.
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