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Supplementary Figure S1. A stable stem-loop structure at psaJ 3’UTR. sRNA-Seq profile 

downstream of psaJ reveals a RPP-independent cosRNA, written in red, overlapping with a secondary 

structure. The cosRNA lies within the first arm of an inverted repeat (underlined) (ΔG = -25.2, Mfold). 
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Supplementary Figure S2. Characteristics of Cp small RNAs. A) Proportion of sRNA-Seq reads 

that map to either strand of tRNAs, rRNAs, CDS, introns or non-coding regions (UTRs and 

intercistronic/intergenic regions). B) Size distribution of sRNA-Seq reads mapping to tRNA (red), rRNA 

(blue) and other regions (CDS + non-coding regions; black). 
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Supplementary Figure S3. Determination of the 5’ and 3’ boundaries of tRNAs precursors. The 

figure displays the genomic region encompassing the trnQ (A-B-C) or trnM1 and the co-transcribed 

trnG1 and rps4 genes (D-E-F).  

A, D) WTSS coverage in pooled directional and bi-directional datasets. In D, a low but continuous 

coverage extends in the trnM1-trnG1 intergenic regions. 

B, E) sRNA-Seq coverage (perfect match) from the pooled datasets shows the sRNAs produced from 

processing and degradation of mature and precursors tRNAs. Two major fragments are produced, one 

starting at the 5' end (a possible RNase P processing site) of the mature tRNA and one ending at the 

3’ end of the tRNA (a possible RNase Z processing site). Other sRNA mapping upstream and 

downstream were used to define tRNA precursor boundaries. A coverage cutoff of 15 reads was set. 

C, F) cosRNAs upstream of tRNA correspond to a TSS, as judged from higher coverage in RPP- (in 

red) compared to mock-treated samples (in blue) Coverage was averaged between 2 biological 

replicates and normalized as reads per million (RPM). 
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Supplementary Figure S4. WTSS coverage reveals co-transcription of consecutive genes on 

the same strand. Total read counts from bi-directional and directional datasets. Horizontal arrows 

indicate CDS. The sizes of the major transcripts previously detected by RNA blots are shown along. 

A) Continuous coverage indicates co-transcription of the psbD-psaA.2-psbJ-atpI-psaJ-rps12 gene 

cluster. 

B) Near-continuous coverage indicates co-transcription of the chlL-rpl36-rpl23-rpl2-rps19 genes. 

Bands corresponding to bi-cistronic rpl36-rpl23 and rpl2-rps19 and to tricistronic rpl36-rpl23-rpl2 

transcripts were reported earlier, but none of a size consistent with a long polycistronic transcript 

encompassing the five genes. The coverage dip between rpl36 and rpl23 does not match a 

cosRNA nor a promoter sequence. Note that transcription extends further downstream to cover 

the rpl16-rpl14-rpl5-rps8 genes. 

C) Extension of coverage downstream of the mature 3’ends for two monocistronic mRNA psbK and 

tufA transcripts (vertical arrows) suggests a possible co-transcription of the two genes, even if 

tufA can be transcribed independently from its own promoter. 
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Supplementary Figure S5. Size distribution of sRNAs mapping to psbA upon transcriptional and translation inhibition. Abundance of sRNAs is 

plotted as a function of their length for sRNAs mapping to 5’UTR (A), exons (B) and introns (C). Two major populations of sRNAs, 19-21 nt and 28-30 nt, 

originate from the 5’UTR of psbA (A) and co-localize with the mature 5’ends of psbA (D). RPM were normalized on the total mapped reads of nuclear and 

mitochondrial genomes. For each experiment, two replicates are shown to illustrate the reproducibility of the results. Read mapping to CDS encoding 

maturase-like proteins were subtracted from those of introns.  
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Supplementary Figure S6. Distribution and relative abundance of RPFs after CAP treatment. 

The profiles of 5’ end positions of 32-34 nt sRNA sequences in tufA (A), psbF (B), atpH (C), psbK (D), 

atpE (E) and petD (G) illustrate the prevalence of RPFs in CDS (indicated by the horizontal arrow). 

Values are expressed as RPM, normalized to the total mapped reads of nuclear and mitochondrial 

genomes and averaged between two replicates. 
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Supplementary Figure S7. Size distribution of 11 to 44-nt antisense sRNAs in Linc, CAP and Rif treated samples. Abundance of sRNAs, expressed as RPM 

normalized to the number of reads mapping to the nuclear and mitochondrial genomes, is plotted as a function of sRNA length for 5’UTRs (A), CDS (including psaA and 

psbA) (B) and 3’UTRs (C). 
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Supplementary Table S1. Directional WTSS and sRNA-Seq datasets produced in this work and their mapping 

statistics.  (see “supplementary_data_1.xlsx”, attached) 

Supplementary Table S2. Bi-directional WTSS libraries available from NBCI and used in this work.  

(see “supplementary_data_1.xlsx”, attached) 

Supplementary Table S3. Primers used for PCR, cRT-PCR, 5’RACE, strand-specific RT-PCR and qPCR. 

 

Name Sequence Application Target 

psbK_cRT TTGGTTTTCTTCCCACAACC cRT-PCR 

psbK psbK_F1 GCAGTTGACAGGCTTTAGACC cRT-PCR 

psbK_R1 TTCGCGTACCCGTAAAGAGT cRT-PCR 

psbF_cRT AGGGACGAATACTTAACGTTGA cRT-PCR 

psbF psbF_cR2 CCAACGAACTGTGAAAATAGGA cRT-PCR 

psbF_cF2 ATATTCCAAAGGGCGGCTGT cRT-PCR 

petB_cRT TTCTGCTACTGTTGGACGGT cRT-PCR 

petB petB_cF2 AGCTACTTGCACAAGGAAACA cRT-PCR 

petB_cR1 CAGGTGGTTTCAAACGTCCA cRT-PCR 

atpE_cRT TCAACACCTGCTCTACTCTGT cRT-PCR 

atpE atpE_cF1 TCACACTAGAACCTTTTGTCGG cRT-PCR 

atpE_cR1 GGTGGTCAAGCATCAGGTTC cRT-PCR 

petA_cRT GCGATCTGGTGGTGCTAATT cRT-PCR 

petA petA_cF1 AGAAGGTCAAACTGTACAAGCAGATCA cRT-PCR 

petA_cR1 AAAGTAGTAAATACTTGGTTAGAC cRT-PCR 

atpI_R1 TTTGGAAACCATCAGGAGTT strand-specific RT 
antisense atpI 

atpI_F1 TAACCTTACTTACGTGTCCTC strand-specific RT 

petA_F1 GTATGGGTAGGGGTTTATCC strand-specific RT 

antisense petA 

petA_F2 TGTATGTGCAAACTGTCACT strand-specific RT 

petA_F3 AGCAATCACAGCTCTTTCTG strand-specific RT 

petA_R1 CTACAACAACTTCACCGTTT strand-specific RT 

petA_5’RACE CACCAGATCGCGTTCCGGCAGAAATTAA 5'RACE 

atpA_F1 GACAAGGGTGAACCATTACT strand-specific RT 

antisense atpA 
atpA_F2 GTCCAGTTGATGGTAAAGGT strand-specific RT 

atpA_F3 CAGCTCAACCAAAAGCAATG strand-specific RT 

atpA_R1 TAAGCAGCTTTAGCTTGAGA strand-specific RT 

atpB_F1 TGGCTCTTTAAGAAGAAAACA strand-specific RT 
antisense atpB 

atpB_R1 CAGTTAAAGGTGCCTTTTTGA strand-specific RT 

atpB_F ACGAGCACGAGCTACAATAAGT strand-specific qPCR 
atpB-antisense atpB 

atpB_R CCTGCGGTTGACCCATTAGA strand-specific qPCR 

16SrRNA_F ATGGAGACTAAGTGCTGCCG strand-specific qPCR 
16S 

16SrRNA_R CCTGGTAAGGTTCTTCGCGT strand-specific qPCR 

PPR1-F TCCATGAGCATACGGTACGA PCR 
PPR1 

PPR1-R CACAATACATTCGCCCAGTG PCR 

PPR3-F TCACCTACAGTGCGCTCATC PCR PPR3 
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PPR3-R CGGTACCACCAGCAACAATA PCR 

PPR6-F  ACGAGTAGCTGCCAAAGGAA PCR 
PPR6 

PPR6-R GGCTGGGATAGTTAGGAGGC PCR 

OPR56-F GCTGTCCATGCTGATGTACG PCR 
OPR56 

OPR56-R CAAGCATAGCCGGACTGAAC PCR 

OPR105-F CTTCTGAAACTGGAAGCGGT PCR 
OPR105 

OPR105-R TCGATTTAGTTTGGGCTGGT PCR 

OPR49-F CTACCACCCCCAGCTGTG PCR 
OPR49 

OPR49-R GCTCTGCACCAAATGAGACA PCR 

OPR41-F AATCGATATGTCCCCCTTCC PCR 
OPR41 

OPR41-R TGTGCATAGTGTAGGCGCTC PCR 

OPR24-F AGAATATATCAGGCGCCGTC PCR 
OPR24 

OPR24-R GGTGTGAAGGAGGCCATGT PCR 

oMJ282-F ATGCTTCTCTGCATCCGTCT PCR 
oMJ282 

oMJ282-R ATGTTTTACGTCCAGTCCGC PCR 

 

 

Supplementary Table S4. 5’ cosRNA in relationship to chloroplast genes and gene clusters. 

(see “supplementary_data_1.xlsx”, attached) 
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Supplementary Table S5: Predicted secondary structures in the 3'UTRs of Cp genes. The genomic position of the start and end of the secondary structure is shown. 

The sequence of mapped sRNA read is written in bold. The 3'-end nucleotides are shown in red, in bold if identified by cRT-PCR, italicized if collected from the literature. The 

minimum free energy (MFE) (kcal/mol) was predicted using Mfold. The asterisk indicates that the sequence is found in other parts of the genome and the sRNA is not 

reported because the true origin cannot be ascertained.. Only a unique sRNA sequence found in conjunction with a predicted stem-loop was used to annotate the 3'-ends. 

Gene 

(strand) 
Start End Potential secondary structure in 3'UTR MFE 

wendyA* 

(-) 
203994 203918 

UUAAUACUGCGGAGCAGGCAGUGGCGGUACCACAAUAAAUCAAUUUGUCCUGCCAACUGCCUGCUCCGCAGUAUUAA 

(((((((((((((((((((((((((((....((((.........)))).)))))).))))))))))))))))))))) 
-48.7 

petA 

(+) 
3840 3907 

AAAUGAACUUCUAAUAUUUAAUUUUUUGUAGGGCUGCUGUGCAGCUCCUACAAAUUUUAGUAUGUUA 

...........((((((((((...(((((((((((((...))))).))))))))..)))).)))))) 
-20.9 

petD 

(+) 
6896 6939 

UUUCCCUCUAGGGUUGCAAUACGAUUUGCAACCCUGAAGGGGGAAAACUGAGU 

(((((((((((((((((((......))))))))))..)))))))))....... 
-29.0 

rpl20 

(-) 
16053 16025 

AACAGUUGGUGGUACUACCACCAACUGCU 

..(((((((((((...))))))))))).. 
-18.6 

clpP 

(-) 
17773 17729 

UUUUAUAUUAAGGGAUAUCACUACAAGGUAUCCCUUAAUAUAAAA 

(((((((((((((((((((.......))))))))))))))))))) 
-22.2 

petB 

(-) 
20150 20096 

AUUGAAGUUUAUUUACCCAAAGGGGAUACACCCCUUUGGGUAAAUAAACUUCAAU 

(((((((((((((((((((((((((.....))))))))))))))))))))))))) 

 

-39.9 

rps19 

(+) 
27218 27268 

AAGAACUUGUUGUCUUGCAGCUCUUUGCGCGCUGCCAGACGGCAAGUUCUU 

(((((((((((((((.(((((.........))))).))))))))))))))) 
-29.6 

rpl16 

(+) 
28972 29008 

GAAAUUUAUUUUUUCACUUAAUGAAAAAAUAAAUUUU 

((((((((((((((((.....)))))))))))))))) 
-11.9 

rpl14* 

(+) 
29674 29706 

GAAGGAGGCAGUUGGCAGGCAACUGCCUCCUUC 

((((((((((((((.....)))))))))))))) 
-25.1 
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atpE 

(-) 
60279 60235 

AUGUAUGUACCUGAAAGUGACGUUUAGACUUUCGGGUACAUACAU 

((((((((((((((((((.........)))))))))))))))))) 
-25.0 

rps7* 

(-) 
62105 62063 

ACAAUAAAUAAAUUUGUUGCCUGCCAACAAAUUUAUUUAUUGU 

(((((((((((((((((((.....))))))))))))))))))) 
-19.0 

psbM 

(-) 
64788 64700 

AUAUUUACUAAUGUCUCGAAGUUUAUUUACCUAGAACACCAGUAAAUAUUUAUAUAUUACGAAGGAGGCAGUUGCGAGCAACUGCCCCC 

(((((((((..(((.((...((......))...)))))..)))))))))..............((.((((((((....)))))))))). 
-24.8 

psaA-3 

(-) 
70213 70166 

ACAUAUAUGCCUAAGUUUAUCUUUAAAGAUAAACUUAGCCAUAUGUGU 

(((((((((.((((((((((((....)))))))))))).))))))))) 
-24.1 

psbT-

psbB 

(-) 

80432 80365 
AGAAUUUAAAUAAUAUAUUUGAAGUUAAGCCUACAGAAGCUUAACUUCAAAUAUAUUAUUUAAAUUCU 

((((((((((((((((((((((((((((((........)))))))))))))))))))))))))))))) 
-35.9 

rps2 

(-) 
87644 87586 

AAGUAGAUAUACCCAACGAGGAUAUUCUUUUUAAUAUCCUCGUUGGGUAUAUCUACUU 

((((((((((((((((((((((((((......)))))))))))))))))))))))))) 
-42.1 

psbE* 

(-) 
95296 95257 

ACUUUUUUUACUUAGAAAAUUUUUUCUAAGUAAAAAAAGU 

((((((((((((((((((....)))))))))))))))))) 
-18.1 

rpoB1 

(-) 
99254 99164 

AGGCAGUGGCGGUACCACUGCCACUGGCGUCCUAAGUUUACUUGCCCGAAGGGGAAGGAGGACGCCAGUGGCAGUAGUGCCGCCACUGCCU 

(((((((((((((((.(((((((((((((((((.......(((.(((....))).)))))))))))))))))))).)))))))))))))))  
-72.7 

psbF 

(+) 
103267 103354 

UUGGCAGGAUAUUUAUAUACUCCGAAGGGACUUCUUAGCCGAUAGGCGAGGCAACUGCCUCCUUCGGAGUAUAUAAAUAUCCACUGGC 

......((((((((((((((((((((((.........(((....))).((((....))))))))))))))))))))))))))...... 
-46.5 

psbL 

(+) 
103811 103896 

AUUUCUUAUUCGAUUUUUUUUGUUGAUAAACCUUUACCAACAAAAAGUUUAUAAACGCGGAGGGGAUAACAUAAAUAUAAAUGUUA 

...(((..((((...((((((((((.(((....))).))))))))))..........))))..)))((((((........)))))) 
-14.4 

psaB 

(+) 
122732 122773 

UAAAUCGGUUAGACAUUUAGUAAUAUAAAUGUCUAACCGAUUUU 

.((((((((((((((((((......)))))))))))))))))). 
-24.1 
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rbcL 

(-) 
123297 123263 

UUAUGGUGUUUAGGUUAAAUACCUAAACAUCAUUU 

..(((((((((((((.....))))))))))))).. 
-17.1 

atpA 

(+) 
127256 127323 

UAUAUUUUAUUACUUAAGUAGUAAGGAUUUGCAUUUAGCAAUCUUAAAUACUUAAGUAAUAAUCUAUA 

((((..((((((((((((((...((((((.((.....))))))))...))))))))))))))..)))) 
-22.7 

psbI 

(+) 
127643 127718 

UUUAAUUUAGCUAAGAGAUUGUUACCUUAACAAUCUCUUAGCUAAAUUAUUAAUUCCUUAAAUGCAAAUAUGCAU 

..((((((((((((((((((((((...))))))))))))))))))))))............(((((....))))) 
-31.0 

atpH 

(+) 
130073 130141 

UGUUGUAAAGGAUAUCUAUAGAAAUGGGAGUUAGUCUUCCGUUAUCAUAUAGAGAUACCCUUUACAACG 

.((((((((((.(((((.((..((((((((.....))))))))......)).))))).)))))))))). 
-24.1 

psbA.2 

(+) 
146309 146357 

UAAACUAAAAUAAAUCUGGUUAACCAUACCUGGUUUAUUUUAGUUUA 

((((((((((((((((.(((.......))).)))))))))))))))) 
-18.5 

atpB 

(-) 
160953 160862 

UAUGUGUAAUUAAAAUAAAUAUUUGGACACCAUUAAGUUGUUUUCUUCUUAAAGAGCCAAUUUAUUUUAAUUACACAUACAUUAUAUAUGUCA 

((((((((((((((((((((...(((......(((((..........)))))....))))))))))))))))))))))).............. 
-23.3 

rps12* 

(-) 
171296 171247 

UAAAAUUUAAACGCUCUUUAAUCACGUGAUUAAAGAGCGUUUAAAUUUUA 

(((((((((((((((((((((((....))))))))))))))))))))))) 
-28.1 

psaJ 

(-) 
171998 171955 

CCUGAUAAUUAUGACUGACACACUGGAGUGUGUCAGUCACAUUUAUUU 

...(((((...((((((((((((....))))))))))))...))))). 
-21.8 

psbC 

(+) 
189982 190018 

UAAAAUUGGGUUGUUACCAUGUAACAACCCAAUUUUA 

(((((((((((((((((...))))))))))))))))) 
-20.8 

psaC 

(+) 
191793 191833 

UAGCCUCUUCCUUUGGGUACAUUUAUUAAUAUAAAUGUGCCCAAAGUUCUUAACAAGAAAAUAUAAAUUCCCAUAAACUUUUGGCUUAUU 

.((((.....((((((((((((((((....))))))))))))))))(((((...))))).......................)))).... 
-23.4 

petL 

(+) 
192508 192540 

AAUUGUAAGAGCACAGCAACGUGCUCUUACAUU 

...(((((((((((......))))))))))).. 
-17.2 

rpoC1* 

(-) 
196446 196381 

GGAUAUUUAAUACUCCGAAGGAGGCAGUUGGCAGGCAACUGCCUCCUUCGGAGUAUAUAAAUAUCC 

((((((((((((((((((((((((((((((.....))))))))))))))))))))).)))))))))  
-49.5 
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Supplementary Table S6. Tentative assignment of 5’ cosRNA to genetically identified M factors. 

Gene Strand 5’ of cosRNA 
proposed M-

factor : 

Repeat 

type 

subjected to 

mutagenesis 
Reference 

atpE - 61465 (PTP ) MDE1 - - Drapier et al., unpublished 

petA + 2640 (TSS) MCA1 PPR 2640-2661 Loiselay et al , 2008 

petD + 6038 (PTP) MCD1 OPR 6038-6062 
Higgs et al, 1999; Drager et al, 

1998,1999; Murakami et al 2005 

petG + 104047 (PTP) MCG1 OPR - Wang et al, 2015 

psbA.2 + 139619 (PTP) RBP63 - 139619-139654 Ossenbühl et al, 2002 

psbB - 82553 (PTP) MBB1 TPR 82533-82553 Loizeau et al, 2012 

psbH - 77778 (PTP) MBB1 TPR 77758-77778 Loizeau et al, 2012 

psbC + 188039 (PTP) MBC1(OPR56) OPR - This study 

psbD - 177235 (PTP) MBD1 (NAC2) TPR 177209-177235 
Nickelsen et al, 1994, 1999; 

Bruick and Mayfield, 1998 

psbI + 127439 (PTP) MBI1 OPR - 
Drapier et al, 1998; Wang et al, 

2015 

 

Supplementary Table S7. Effect of translational inhibition on sRNAs and RNA levels of psbA. sRNA and RNA 

levels are reported as Reads Per Thousand, normalized to the reads mapped on the nuclear and mitochondrial 

genomes. The average of two biological replicates is presented ± SD. 

  sRNA-Seq WTSS  

Region T0 Linc 10m T0 CAP 15min CAP 3h T0 
Linc 
10min 

5'UTR  (89 bp) 6.15 ± 0.88 7.81 ± 0.67 1.21 ± 0.71 16.0 ± 0.16 10.2 ± 0.25 0.04 ± 0.0 0.05 ± 0.0 

Exons (1057 bp) 0.33 ± 0.002 0.28 ± 0.004  0.23 ± 0.002 0.54 ± 0.001 1.60 ± 0.41 188.9 ± 16.9 208.4 ± 2.6 

Introns (5591 bp) 0.15 ± 0.002 0.16 ± 0.005 0.12 ± 0.003 0.38 ± 0.03 0.42 ± 0.01 6.9 ± 0.65 5.25 ± 0.2 

3'UTR (31 bp) 0.001 ± 0 0.001 ± 0 0.0002 ± 0 0.001 ±0.001 0.004 ± 0 0.58 ± 0.26 1.0 ± 0.18 
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Supplementary Table S8. Effect of transcription inhibition on sRNAs and RNA levels of psbA. sRNA and RNA 

levels are reported as the sum of the reads normalized to the total mapped of the nuclear and mitochondrial genomes 

for each feature and averaged between two biological replicates ± S.D. 

Region 
sRNA-Seq (RPM) 

Mixotrophic Phototrophic 

Length 

(bp) 
Type T0 Rif 6h log2FC T0 Rif 6h log2FC 

89 5'UTR 6153±882.6 
11369.9±960.

4 
0.9 4098.8±598.0 5968.4±2081.3 0.5 

1057 Exons 325.7±2.4 75.4±0.1 -2.1 274.0±15.7 240.8±33.2 -0.2 

5591 Introns 145.4±2.0 19.8±3.4 -2.9 131.8±0.2 13.8±1 -3.3 

31 3'UTR 1.1±0.4 0.6±0.1 -0.9 1.0±0.3 1.1±0.1 0.1 

 

Region 
WTSS (RPM x 10^3) 

Mixotrophic Phototrophic 

Length (bp) Type T0 Rif 6h FC T0 Rif 6h FC 

89 5'UTR 0.04±0.0 0.004±0.2 -3.2 0.04±0.0 0.0±0.0 -5.7 

1057 Exons 188.9±16.9 121.5±19.8 -0.6 243.8±7.4 142.8±15.2 -0.8 

5591 Introns 6.9±0.6 1.4±0.2 -2.2 6.4±0.6 1.5±0.6 -2.0 

31 3'UTR 0.58.5±0.2 0.5±0.2 -0.002 0.8±0.1 0.7±0.1 -0.2 

 

Supplementary Table S9. Differential expression analysis: WTSS and sRNA-Seq coverage of protein-coding genes 

(sense strand). 

(see “supplementary_data_1.xlsx”, attached) 

Supplementary Table S10. RPM of all sRNA-Seq reads, RPFs and non-RPFs mapped to CDS of Cp protein coding 

genes after CAP and Rif treatment in WT strains. 

(see “supplementary_data_1.xlsx”, attached) 

Supplementary Table S11. Differential expression analysis for protein-coding genes: WTSS coverage between mixo- 

and photo-trophic conditions.  

(see “supplementary_data_1.xlsx”, attached) 
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Supplementary Table S12. Mean expression levels of Cp genes in mixo- or photo-trophic conditions. Averaged 

RPKM values of mixo- and phototrophic WTSS datasets computed separately on the CDS, on the three exons of 

psaA and on the WendyB and tscA genes. The value for psbA is the average of the RPKM computed independently 

for the five exons. ”Group” indicates the expression level category based on a RPKM arbitrary threshold. Differentially 

expressed genes between mixo- and phototrophic growth are marked with an asterisk. 

WT t222 

+ 

WT t222 

+ Gene RPKM Group Gene RPKM Group 

psbA 108939 High orf8 1647 Moderate 
rbcL 63132 High rpl2 1779 Moderate 
atpH 37560 High rps11* 1326 Moderate 
psbD 18708 High rps18 1943 Moderate 
atpA 13869 High rps7 1548 Moderate 
psbC 12894 High atpF 1526 Moderate 
psbB 12294 High rps2 1770 Moderate 

psaA-3 10603 High orf5 1215 Moderate 
atpB 11031 High rps8 1155 Moderate 
psbT 10876 High rps19 1291 Moderate 
psbK 7631 Moderate rpl14 1012 Moderate 
petG 8465 Moderate rpl16 1001 Moderate 
psbE 7952 Moderate tscA 1391 Moderate 
psbL 7529 Moderate rps9 759 Low 
psaB 6332 Moderate orf7 986 Low 
psbJ 5555 Moderate rps14 871 Low 
psaC 6120 Moderate ycf4 730 Low 
psbM 6440 Moderate ycf3 737 Low 
petD 6991 Moderate cemA 761 Low 

rps12* 4947 Moderate rps3 741 Low 
petL 6875 Moderate chlN 620 Low 

psaA-2 3896 Moderate clpP 469 Low 
petA 4499 Moderate chlL 454 Low 
tufA* 3458 Moderate rpl23 525 Low 
ycf12 6731 Moderate psbI 701 Low 
psbZ 3833 Moderate rpoB-1 514 Low 
petB 3691 Moderate WendyA* 273 Low 
psbH 3687 Moderate ycf1 317 Low 
atpI 3270 Moderate chlB 278 Low 

I-Cre* 2397 Moderate rpoA 261 low 

rpl36 3227 Moderate rpoB-2 266 low 

atpE 3602 Moderate rpoC-2 194 low 

psbF 2598 Moderate rpoC-1 153 low 

psaA-1 2549 Moderate rps4 147 low 

psaJ 3787 Moderate psbN 153 low 

rpl20 2996 Moderate orf528* 98 low 

rpl5 2030 Moderate ccsA 117 low 

orf58 2182 Moderate ycf2 90 low 

orf6* 2121 Moderate WendyB 2 low 
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Supplementary Table S13. Differential expression analysis: WTSS coverage for nuclear genes. 

(see “supplementary_data_2.xlsx”, attached) 

Supplementary Table S14. Comparison of WTSS and sRNA-Seq coverage on sense and antisense strands for Cp regions. 

 (see “supplementary_data_3.xlsx”, attached) 

Supplementary Table S15. Differential expression analysis: sRNA-Seq coverage of protein-coding genes (antisense strand). 

(see “supplementary_data_2.xlsx”, attached) 

Supplementary Table S16. sRNA-Seq results of CAP-treated WT cc-4533 and mutants in TCA1, PPR and OPR genes (sense strand). 

(see “supplementary_data_3.xlsx”, attached) 
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