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Supplementary Figure 1. Primary and secondary structure of Sy RNase E and Sy RNase J (PROMALS3D). A) Multiple protein sequence
alignment of RNase E/G proteins from Synechocystis and E. coli using the structure template of Ec RNase E (PDB ID: 2bx2, chain L).
Conserved domains are underlined: RNase H in green, S1 in blue, 5’sensor in pink and DNase | in red; the C1 to C4 motifs are highlighted in
cyano. a-helix predictions are colored in red and B-strand in blue. B) Multiple protein sequences alignment of Sy RNase J, Bs RNase J1/J2 and Cr
RNase J using the structure template of Tt RNaseJ1 (PDB ID: 3BK1 chain A). The B-lactamase motifs are in yellow, the B-CASP motifs in green.
The B-CASP domain is underlined in blue and the C-terminal domain in pink. In A and B the consensus secondary structure (Consensus_ss) is
indicated by h (a-helix) and e (B-strand). In the consensus amino acid sequence (Consensus_aa) conserved amino acids are in bold and uppercase
letters; aliphatic: |; aromatic: @; hydrophobic: h; alcohol: o; polar residues: p; tiny: t; small: s; bulky residues: b; positively charged: +;
negatively charged: -; charged: c.
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Supplementary Figure 2. Homology-based model of the Sy RNase and Sy RNase J
structures. (A) The modeled catalytic region of Sy RNase E (blue) superimposed on the
E. coli crystal structure PDB 2bx2, chain L (green). (B) The modeled structure of Sy

RNase J (cyano) superimposed on the T. thermophilus crystal structure PDB 3BK1
(magenta).
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Supplementary Figure 3. Expression and purification of recombinant Sy RNase E (A-
C) and Sy RNAse J (D-F) in E. coli. SDS-PAGE was carried out on a 10% polyacrylamide
gel and proteins were detected by Coomassie Brilliant Blue R-250 stain. A) Induction of Sy
RNase E: Lane 1, MW standards. Lanes 2 and 3, insoluble fractions after and before
induction with 1 mM IPTG, respectively. Lanes 4 and 5, soluble fraction after and before
induction, respectively. B) Purification of Sy Rnase J His-tagged recombinant protein. Lane
1, MW standards. Lanes 2 to 5, purified RNase E. C) Immunoblot with anti-His tag
antibody on collected pooled dialyzed proteins from lanes 3-5 of the gel in B). D) Induction
of Sy RNase J. Lane 1, MW standards; Lanes 2 and 3, whole cell lysates before and after
induction, respectively. Lanes 4 and 5, insoluble fractions and soluble fraction after
induction. E) Purification of Sy Rnase J His-tagged recombinant protein. Lane 1, MW
standards. Lanes 2 to 8, purified RNase J. F) Immunoblot with anti-His tag antibody.
Pooled purified dialyzed proteins from lanes 1 to 4 (Lane 1) and from lanes 5 to 9, (Lane
2), respectively.
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Supplementary Figure 4. In vitro activity of Sy RNase E and Sy RNase J. A 5’-
monophosphorilated (P) - 32P end-labeled yitJ was incubated with RNase E (E) from E. coli (Ec)
and Synechocystis (Sy) and RNase J (J) from Synechocystis (Sy), B. subtilis (Bs), and
C.reinhardtii (Cr). As control (lane 1) the transcript was incubated with the reaction buffer only
(-). The reactions were separated on a 20% urea PAGE gel. The mononucleotides corresponding
to liberated 5’-terminal nucleotide are at the bottom of the gel (depicted by an arrow) and are
indicative of a 5’-3’ exoribonuclease activity. L= 32P-labeled 25 bp DNA ladder.
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Supplementary Figure 5. Genetic instability of rne and rnj deletion. A) Growth
curves of Synechocystis mutants and WT strains in the absence of antibiotic in BG11
medium. B) PCR analysis of wild-type (WT-Spc) and mutant strains (6E and 6J)
grown in the absence of spectinomycin. The almost exclusive presence of the WT
gene copy (~3.5 kb band) over the mutant gene copy (~2.5 kb and ~2.4 kb) in the
mutant strains highlights the rapid loss of the partial gene deletions in the absence of
antibiotic pressure.
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Supplementary Figure 6. Browser view of RNA-Seq soft-clipped reads showing
the integration of the Spc cassette at the intended locus. Reads from replicates S4
(A) and S7 (B) are shown as representative examples. In these snapshots, the first
160-nt of Spc sequence is shown at the bottom. The soft-clipped portion at the 5’ end
of the reads that do not match to the Spc coding sequence are shown as multicolour
“rainbow” (C: blue, U: red; A: green; G: brown). The breakpoint of soft-clipped reads
from reference is indicated by the arrow. The soft-clipped sequence corresponds to
the sequence of 5°-UTR of Sy rne (A) and Sy rnj (B).
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Supplementary Figure 7. Antisense coverage over lepA. RNA-Seq coverage
over the lepA gene in the WT (black) and in the E mutant (red), on the sense
(+) strand (on the top) and on the antisense (-) strand (on the bottom). Arrow
represents the lepA ORF and its orientation on the genome; the line represents
the asRNA identified by (Georg et al., 2009). RPM: reads per million



