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The main text presents results regarding C6 variant (Bcep176). Other ribozymes were 
assayed as well, some of which had cleavage activity, but with the exception of Bcep176, 
none of the other ribozymes were characterized further in this study. We nevertheless 
provide the information herein in the eventuality that it might be of interest to others. 
 
Table S1. Ribozyme assays with different cations 

 gene Cleave 
during 
trx 

Full 
length 

Mg2+ Mn2+ Co2+ Zn2+ Cd2+ Ca2+ Ba2+ Cu2+ Ni2+ Fe2+ K+ NH4
+ Na+ 

Bcep 

176 
- - + - + - - - -   - - -   

100 Mo + -/+ - - - - -         

102 Zn - + - - - - - - - -      

104 Zn - + - -    - - - - -    

106 NH4 - + - - - - - - - - - - - - - 

112 Ca - + - - - - -         

115 Fe - + - - - - - - - - - - - - - 

117 Fe + -/+ - - - - - - - - - -    

123 Cu - + - - - - - - - - -     

125 Zn - + - - - - - - - - -     

130 - + -/- - - - - - - - - -  - - - 

133 Cu + -/+ +/- +/- - - - - - - - -  - - - 

135 M - + - - - - - - - - - - - - - 

137 Cu - + - -    -   -     

Except for the Bcep176 HHRz described in the main text, the ribozyme number is the first 
primer number used to prepare the template of the corresponding putative ribozyme as 
shown in Table S2. Column “gene” corresponds to the type of metal ion to which the 
closest adjacent gene had an association (e.g. ribozyme 102 is found in Branchiostoma 
floridae in an intron of a Zn-finger protein), “M” refers to undefined “metal”, “-“ refers to 
no particular metal ion. “Cleave during trx”: the “+” or “-” indicate whether the ribozymes 
cleaved or not during transcription. In the “full length” column, a “-” indicates that the 
full length RNA could not be isolated (because of efficient self-cleavage), a “+” means that 
a full length molecule could readily be isolated and a red “+” means that the full length 
RNA could be isolated following cleavage inhibition by addition of high concentration of 
a complementary oligonucleotide (or could not be isolated in the case of “-“). The 
following columns indicate results (“+”, cleavage; “-” no cleavage) in presence of the 
corresponding ions (typically at 1 mM), empty space either means the ion was not assayed 
or that results were inconclusive (e.g. because of RNA degradation). 
 
 
  



Table S2. Oligonucleotides used to prepare the ribozyme templates 
 Oligo name Genetic context Oligonucleotide sequence 

100 JP100_ABEF-Mo-F Overlap cds 
“molybdopetrin 
metabolism prot” (env. 
seq) 

TAATACGACTCACTATAggcggctgggggggcccaaacagcacga

ctgacgaggtc 

 JP101_ABEF-Mo-R GTATATTTGCATGAGACTGCTCGTGGCAGTTTCGGTCATTCAGAC

CTCGTCAGTCGTGC 

102 JP102_Branchi-Zn-F Intron Zn-finger prot. 
maybe Ca-dependent 
(Branchiostoma 
floridae) 

TAATACGACTCACTATAggcaccgagtaacgttagtatatttcat

tttgcactgatg 

 JP103_Branchi-Zn-R TCTTCTGCAGACGTTTCGGTGACTGTCTGTCACCTTCATCAGTGC

AAAATGAAATATAC 

104 JP104_Branchi2-Zn-F Idem 102 TAATACGACTCACTATAggagtatatttcattttgcactgatgaa

ggtgacagacagtc 

 JP105_Branchi2-Zn-R AACCTCTTTTTATTCTTCTGCAGACGTTTCGGTGACTGTCTGTCA

CCTTCATC 

106 JP106_meta-mar-NH4-
F 

Overlap opposite 
strand NH4

+ 
transporter (env. Seq) 

TAATACGACTCACTATAggaaaaaaccccggtcgcctcgaccggg

gttcaagatccctg 

 JP107_meta-mar-NH4-
R 

CTTACCCCGACTTCGCCTCTGCCGGTAACTGAAAGGCTCCTCAGG

GATCTTGAACCC 

112 JP112_Branchi5-Ca-F Downstream of EGF-
like, membrane prot. 
requiring Ca2+ 

(Branchiostoma 
floridae) 

TAATACGACTCACTATAgggggtgggggtggtaacggcacgttgg

tgactgatacgtgctaagtgaccgcgaacattgaattgttct 

 JP113_Branchi5-Ca-R AAACAGAGACTTACTTCCGGACGTTTCGAGTGACATCCATCACTC

TTCTTCAGGGTCACTAGAATGGACTGGCAGAACAATTCAATGTTC

GCG 

 JP114_Branchi5-Ca-R2 AAACAGAGACTTACTTCCGGACG 

115 JP115_Desulfo-Fe-F Downstream of Fe-
dependent repressor 
(Desulfovibrio vulgaris 
prophage context) 

TAATACGACTCACTATAggcgtgtgacgacctgacttgcgaaacc

gcccccatgcggggc 

 JP116_Desulfo-Fe-R TTCCTTCGGCTGCTCGTCAGGCCGGAGCCGCCACGCTCCGACGAC

CGCCCCGCATGGGGG 

117 JP117_Desulfo2-Fe-F Idem 115 TAATACGACTCACTATAggcacgaagtagaagcgtagcgaaaccg

cccccccatgcggg 

 JP118_Desulfo2-Fe-R TGTTCGGCTGCTCGTCAGGCCCGGCGCGCCACCGCCGGACGACCG

CCCCGCATGGGGGGG 

123 JP123_Bce-Cu-F Close to copper export 
protein (Bacillus 
cereus) 

TAATACGACTCACTATAggccctatttttcagtgtcgaaacagtt

taagctgttcaatag 

 JP124_Bce-Cu-R ATTAAATGACCTATTTCTTCAGCAATAGGGAGGTCATCTCCTATT

GAACAGCTTAAACTG 

125 JP125_Tribo-Zn-F Close to ATPase that 
requires Zn, similar to 
pyridoxal kinase     
(Tribolium castaneum) 

TAATACGACTCACTATAggaaccggtctgcggttgtcccatgagt

gtcctggcttctacaaatattccttttcgaaaactattagaggc 

 JP126_Tribo-Zn-R GACCGGTTTCGCCCTTGTTGGGGCTCATCAGTGCAGCGCAGTCCT

GCGAATGTCATGGCCTCTAATA 

 JP127_Tribo-Zn-R2 GACCGGTTTCGCCCTTGTTGGGGC 

130 JP130_Branchi6-F Overlap cds 
“molybdopetrin 
metabolism prot”, 
FolK|FolB 
(Branchiostoma 
floridae) 

TAATACGACTCACTATAGgaagttctttaggtacaaccagggagt

acttacttccaacgtttcggtagcagcgagaatcgtatccagcca

ttctac 

 JP131_Branchi6-R AGGGTTCATTAAGCACAACCAGGAGTACTTACTTCCAACGTTTCG

GTGTCTGTCAGACACCATCATCAGGGTAGAATGGCTGGATACGAT

TCTCG 

 JP132_Branchi6-R2 AGGGTTCATTAAGCACAACCAGG 

133 JP133_Ldr2-Cu-F TAATACGACTCACTATAggaatcaagcataactgatgagcctggg

tagttcaggcgaaac 



 JP134_Ldr2-Cu-R Adjacent Cu oxidase 
(Legionella drancourtii 
probable prophage) 

GTTAGGGAACAGGATGGCTTAGCATAAGACCTTAATAAGGTTTCG

CCTGAACTACCC 

135 JP135_Aba-metal-F Metal-dependent prot 
(Acinetobacter 
baumannii ssprobably 
in prophage) 

TAATACGACTCACTATAggaagcataagcgaaacacaggcattcg

tgcctgtgtctact 

 JP136_Aba-metal-R TCTCCCTATCGCTGCTCATCAGTACTGGATCACGACATCCAGTAG

ACACAGGCACGAATG 

137 JP137_Spr-Cu-F Adjacent Cu 
homeostasis (Serratia 
proteamaculans) 

TAATACGACTCACTATAggccgatgagcgtctggtgtttaccaaa

ggcctgagcgccg 

 JP138_Spr-Cu-R AGCCCGTTATGATCGTTTCGCCGCCAGATTTCCGGCTCATCATCG

GCGCTCAGGCCTTTG 

Bases in uppercase of forward primers correspond to T7 promoter. Sequences are taken 
from (Perreault et al. 2011). 

 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1: Comparison of cleavage activity of type II hammerhead ribozyme from gut of 

mouse, mouse gut HHRz : wild type (A6) versus mutant (C6) and Bcep176 (C6). (A) The 

obtained kobs from mouse gut HHRz were plotted against the concentration. The violet 

box indicates how mutated version in presence of Mg2+ drastically loses cleavage activity 

at 300 µM, whereas a similar cleavage rate was observed for WT. (B) The obtained kobs  

for Bcep176 (C6) were plotted against the concentration. The graph presents better kobs 

for Mn2+over Mg2+. Yet, we could not determine an improvement in affinity for Mn2+ of 

the C6 versions compared to A6, but note that attempts to determine affinities for Mg2+ 

and Mn2+ did not provide conclusive results (the calculated KMg and KMn had standard 

errors much larger than calculated constants). 


