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Supplementary Tables 

Supplementary Table 1. DNA sequences  

 

 

Application Name Manufacturer Sequence 

Ribozyme 
RNA 
polymerase 

TC2 Japan Bio Services TGTTCTGCCAACCGTGCGAAGCGTGGATTCATTG 

F1* ribozyme 
assay 

gF1*-F Eurofins CCTAATACGACTCACTATAGAGACCGCAACTGAAA
AGTTGTTATCACTTG 
 

gF1*-C Eurofins CTGAAAAGTTGTTATCACTTGTCGTAAGACACTTTG
GATGGGTTGAAGTTCT 
 

gF1*-R Eurofins GCCTTTTGCTTCTACGTGCAGAACTTCAACCCATCC
AAAGTG 
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Supplementary Table 2. RNA sequences 

Application Name Manufacturer Sequence 

Ribozyme 
RNA 
polymerase 

ZLT IVT GGACAACCAAAAAGACAAAUCUGCCCUCAGAGC
UUGAGAACAUCUUCGGAUGCAGAGGAGGCAGCC
UUCGGUGGCGCGAUAGCGCCAACGUUCUCAACA
GACACCCAAUACUCCCGCUUCGGCGGGUGGGGA
UAACACCUGACGAAAAGGCGAUGUUAGACACGC
CCAGGUCAUAAUCCCCGGAGCUUCGGCUCCGCG
GCCGCAAAAAAAAAAGGCUUACC 

ZtLT IVT GGUCCGAAAGGACCAUCCACGCUUCGCACGGUU
GGCAGAACAAACAAACAAACAAACAGGUUGUCC
AGAUCUUCUUGAUCUGGACAACCAAAAAGACAA
AUCUGCCCUCAGAGCUUGAGAACAUCUUCGGAU
GCAGAGGAGGCAGCCUUCGGUGGCGCGAUAGCG
CCAACGUUCUCAACAGACACCCAAUACUCCCGC
UUCGGCGGGUGGGGAUAACACCUGACGAAAAGG
CGAUGUUAGACACGCCCAGGUCAUAAUCCCCGG
AGCUUCGGCUCCGCGGCCGCAAAAAAAAAAGGC
UUACC 

 FAM-R12 
(RNA 
primer) 

Japan Bio Services FAM-CUGCCAACCGUG 

FAM-R11 
(RNA 
primer) 

Japan Bio Services FAM-CUGCCAACCGU 

TΙ                    
(RNA 
template) 

Japan Bio Services CAAUGAAUCCACGCUUCGCACGGUUGGCAGAAC
A 

Phage display Zc IVT GGAACAAAACACGCUGGCUAAUCAAAGACAAAU
CUGCCCUCAGAGCUUGAGAACAUCUUCGGAUGC
AGAGGAGGCAGCCUUCGGUGGCGCGAUAGCGCC
AACGUUCUCAACAGACACCCAAUACUCCCGCUU
CGGCGGGUGGGGAUAACACCUGACGAAAAGGCG
AUGUUAGACACGCCCAGGUCAUAAUCCCCGGAG
CUUCGGCUCC 

B1AP        
(RNA 
primer) 

Sigma GCCAGCG 
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RNase P 
assay 

RNase P IVT GAAGCUGACCAGACAGUCGCCGCUUCGUCGUCG
UCCUCUUCGGGGGAGACGGGCGGAGGGGAGGAA
AGUCCGGGCUCCAUAGGGCAGGGUGCCAGGUAA
CGCCUGGGGGGGAAACCCACGACCAGUGCAACA
GAGAGCAAACCGCCGAUGGCCCGCGCAAGCGGG
AUCAGGUAAGGGUGAAAGGGUGCGGUAAGAGC
GCACCGCGCGGCUGGUAACAGUCCGUGGCACGG
UAAACUCCACCCGGAGCAAGGCCAAAUAGGGGU
UCAUAAGGUACGGCCCGUACUGAACCCGGGUAG
GCUGCUUGAGCCAGUGAGCGAUUGCUGGCCUAG
AUGAAUGACUGUCCACGACAGAACCCGGCUUAU
CGGUCAGUUUCACCU 

pATSerUG Japan Bio Services FAM-
GAUCUGAAUGGAGAGAGGGGGUUCAAAUCCCCC
UCUCUCCGCCAC 

Hammerhead 
ribozyme 
assay 

HH35 
(ribozyme 
strand) 

Japan Bio Services GGGCAGCUGAUGAGUCCGUGAGGACGAAACUGU
CA 

HPshortFAM 
(substrate 
strand) 

Japan Bio Services FAM-UGACAGUCCUGCCC 

F1* ribozyme 
assay 

F1* ligase 
(ribozyme 
strand) 

IVT GAGACCGCAACUGAAAAGUUGUUAUCACUUGUC
GUAAGACACUUUGGAUGGGUUGAAGUUCUGCA
CGUAGAAGCAAAAGGC 

FAM-F1*sub Japan Bio Services FAM-GAGACCAAGAAACGUGCAGAAU 

Microscopic 
observation  

FAM-R1 Japan Bio Services FAM-C 

FAM-R3 Japan Bio Services FAM-CUG  

FAM-R5 Japan Bio Services FAM-CUGCC 

FAM-R8 Japan Bio Services FAM-CUGCCAAC 

Precipitation 
assay FAM-R11*2 Japan Bio Services FAM-CUGCCAACCGUCUGCCAACCGU 

CFAM11 Japan Bio Services ACGGUUGGCAG 
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Supplementary Figures 

 

Supplementary Figure 1. The target RNA and selected peptides in the phage display. (a) 

Schematic depiction of the target RNA used in the phage display experiment (Zc). The 3′-

biotinylated Zc ribozyme was annealed with the RNA primer (B1AP) in water (50ºC for 5 min, 

17ºC for 10 min) before immobilization on the magnetic beads. (b) Sequences of the selected 

peptides. The results of rounds 3 and 4 are combined. Only sequences without any stop codons 

are shown. 
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Supplementary Figure 2. Precipitates of the hydrophobic peptides. The tubes contained 2 

mM peptides in water containing 4% DMSO. The P43 suspension is almost clear at this peptide 

concentration. P42, P43N4 and P43K0 showed large amounts of aggregates in the tubes, 

indicating that their solubilities were much lower than that of P43.  
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Supplementary Figure 3. Aggregate formation of the stored P43 sample. (a) The fresh 10 

mM P43 (in 5% DMSO) stock suspension formed large aggregates after overnight storage in a 

−30ºC freezer. When the peptide was dissolved in DMSO and diluted with water, only a small 

amount of aggregates was detected in the suspension under bright field illumination (10 mM P43, 

5% DMSO). However, after keeping the suspension in a freezer overnight or longer, a large 

amount of flake-like visible aggregates was formed. (b) The fresh P43 suspension was used in the 

RPR ZLT reaction, and showed mostly the same effects on the RPR ZLT as compared to the aged 

one in Figures 1c and 1d. 
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Supplementary Figure 4. The effect of the P43 peptide at high KCl concentrations. Primer 

extension by RPR ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM 

MgCl2, 200–800 mM KCl, 8% PEG 6000, 0.4% DMSO and 500 µM of each NTP. The reactions 

were incubated at 17ºC for 7 days. Although the RPR activity was slightly inhibited at high KCl 

concentrations, the stimulative effect of P43 could still be observed as in the high MgCl2 

conditions. Data are presented as mean values ± S.D. (N = 3). 
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Supplementary Figure 5. The effect of the P43 peptide in eutectic ice phases.  Primer 

extension by RPR ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM 

MgCl2, 0.4% DMSO and 500 µM of each NTP. The reactions were incubated at −7ºC for 7 days 

after being frozen at −80ºC for 30 min. Data are presented as mean values ± S.D. (N = 3). In 

eutectic ice phases, the concentration of Mg2+ can be increased roughly four-fold, resulting in the 

higher activity of RPR.1,2 Further stimulation of the RPR activity could be observed in the 

presence of 50–200 µM P43. However, the RPR activity was slightly decreased by 400–800 µM 

P43. The effect of P43 in the eutectic ice phase was more complicated than that in the non-frozen 

conditions (Figure 1), probably because not only [Mg2+] but also all other materials (e.g., RNAs, 

P43, and NTPs) were concentrated. 

 

 



 10 

 

Supplementary Figure 6. Aggregation of P43 in water.  Concentration-dependent aggregation 

of the P43 peptide was detected by the fluorescence intensity of ANS in water containing 0.4% 

DMSO (a), and in the presence of 500 µM of each NTP (b), or with 25 (c) or 400 (d) mM MgCl2. 

In the absence of NTPs and MgCl2, P43 formed aggregates from 600 µM, showing an increase of 

the fluorescence signal. With NTPs, P43 aggregates can be found even at 200 µM, indicating that 

NTPs can decrease the CAC of P43. In contrast, the MgCl2 concentrations did not significantly 

affect the CACs of P43 in the absence of NTPs, which were around 500–600 µM P43.  
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Supplementary Figure 7. Aggregation of P43 in the reaction buffer for RPR. Concentration-

dependent aggregation of the P43 peptide was detected by the fluorescence intensity of ANS in 

the reaction buffer for RPR (50 mM Tris•HCl (pH 8.3), 0.4% DMSO, and 500 µM of each NTP) 

with 0 (a), 25 (c) or 400 (d) mM MgCl2. (b) The CAC of P43 at 0 mM MgCl2 was evaluated by 

the fitting analysis of the concentration-dependent fluorescence intensity at 475 nm (a). The 

estimated CAC is almost the same in water and the reaction buffer for RPR (also see Figure 2a 

and Supplementary Figure 6b). (c, d) In the presence of 25 or 400 mM MgCl2, the CAC of P43 

became slightly higher (200–300 µM) with MgCl2. 
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Supplementary Figure 8. The P43 aggregates stained with Congo Red. (Left) The aggregates 

in the P43 stock suspension (20 mM P43 in 10% DMSO) were precipitated by centrifugation, 

gently washed with H2O for 4 times to remove the DMSO, and then dispersed in H2O. This 

suspension was dried on a glass slide and stained by Congo Red. (Right) Aggregates of 800 µM 

P43 with 500 µM of each NTP were prepared by simply mixing the samples, drying them on 

glass slides, and staining by Congo Red. 

  

 

Aggregates from 
20 mM P43 

800 µM P43 
+ 500 µM NTP 

50 µm 
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Supplementary Figure 9. X-ray diffraction data from the P43 aggregates. The peptide 

aggregates in 10 mg/mL P43 in 10% DMSO were precipitated by centrifugation, captured with a 

protein crystallography loop, and frozen with liquid N2. The X-ray diffraction data were obtained 

by synchrotron radiation (KEK, PF BL5A). Diffractions at 4.7 Å and ~10 Å are general features 

of cross-β amyloid,3 indicating that the P43 aggregates from the high concentration sample at 

least partially adopt the cross-β conformation. Because the P43 aggregates were not aligned, the 

diffraction pattern was not anisotropic.  
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Supplementary Figure 10. CD spectra of the P43 peptide. (a, b) The aggregates in the P43 

stock suspension (20 mM P43 in 10% DMSO) were precipitated by centrifugation and gently 

washed 8 times with H2O without disrupting the precipitates to remove the DMSO, which 

prevents measurements of the CD spectra. We then estimated the amounts of the remaining 

precipitates by measuring the peptide concentrations of the supernatant and washes, and adjusted 

the sample concentrations for the CD measurements by adding H2O to the precipitates. (a) The 

P43 sample without NTP was adjusted to 400 µM, a concentration lower than its CAC (Figure 

2a), and remained well dissolved. (b) The P43 sample with NTPs was adjusted to the 

concentration used in the RPR reaction as a suspension (800 µM P43, 500 µM NTPs). The 

aggregates in the mixture were precipitated by centrifugation and gently washed twice with H2O 
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to remove the excess NTPs. We then dispersed the aggregates into H2O to form a suspension 

again. For the CD spectra measurement, 1 mm-pathlength cuvettes were filled with 200 µL of 

samples. The CD spectra were scanned from 250 nm to 190 nm at 20ºC, using a JASCO J820 CD 

spectrometer. The 400 µM P43 solution without NTPs (a) showed the typical CD spectra of 

random coiled peptides with a negative peak at 198 nm (green). In contrast, the suspension of 800 

µM P43 with NTPs exhibited another negative peak at 215 nm (b, blue). When we centrifuged 

this sample again and measured the CD spectra of the supernatant, it showed only the negative 

peak at 198 nm (b, cyan), which superimposed well on the 198 nm peak from the suspension. 

Thus, the random coil feature of the CD spectra of the suspension was from dissolved peptides, 

while the peak at 215 nm was from the aggregates with β structures in the sample. However, we 

could not estimate the ratio between random coil and β structures in the suspension because 

aggregates larger than the wavelength mostly scatter instead of absorbing light, which would 

result in CD signals strongly biased to smaller aggregates and solubilized peptides. CD spectra of 

100 µM NTPs are also shown (a, gray). (c) Absorbances at 260 nm and 280 nm of 800 µM P43, 

500 µM NTPs, and the supernatant of their mixture were measured using a NanoDrop (Thermo 

Scientific). The mixture of 800 µM P43 and 500 µM NTPs was prepared by combining 4 mM 

P43, 5 mM NTPs, and H2O and centrifuging it to obtain its supernatant. As the A260 of the 

supernatant is ~90% of 500 µM NTPs, only ~10% of mixed NTPs (50 µM) was estimated to be 

co-precipitated with P43. 
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Supplementary Figure 11. Electron microscopy analysis of the P43 aggregates.  The P43 

aggregates were observed by negative-stain electron microscopy. (a, b) 4 mM P43 in 2% DMSO. 

(c, d) The P43 aggregates at the concentration (800 µM P43 in 0.4% DMSO) used in the activity 

test of the ribozymes. (e, f) The aggregates of 800 µM P43 with 500 µM NTPs in 0.4% DMSO. 

While the sample without NTPs contained aggregates in various forms (lumpy and elongated 

structures), the sample with NTPs had larger bundled forms. The NTPs might have led to the 

flocculation of the elongated aggregates via a charge complementarity that reduces the repulsion 

of the positively-charged peptide molecules.  
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Supplementary Figure 12. P43 aggregates bound with RNAs. (Left) Microscopic analysis of 

fluorescently-labeled RNAs bound to the P43 aggregates. The peptide aggregates (4 mM, 2% 

DMSO) were mixed with fluorescently-labeled RNAs (FAM-R1, FAM-R5, and FAM-R11) at 

various concentrations (0, 1, 5, 10, 20, and 40 µM), and observed with bright-field and 

fluorescence-filter setups (FAM, exposure time = 30 ms). (Right) The average fluorescence 

intensities of the RNAs on the peptide aggregates. Data are presented as mean values ± S.D. (N = 

3). 
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Supplementary Figure 13. Aggregation of P43 with RNA. (a, b) Fluorescence intensities of 

ANS with 0, 100, 200, and 400 µM P43 and 0.25 µM ZLT were measured in 50 mM Tris•HCl 

(pH 8.3) buffer containing 25 mM MgCl2 and 0.4% DMSO, in the absence (a) or presence (b) of 

500 µM of each NTP. (c) Fluorescence intensities of ANS were measured in the presence of 0–

800 µM P43 and 0.25 µM HH35 in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2 

and 0.4% DMSO. (d) The CAC of P43 with HH35 was evaluated by the fitting analysis of the 

peptide concentration-dependent fluorescence intensity at 475 nm (c). These results demonstrated 

that small amounts of RNAs can stimulate the formation of P43 aggregates even without NTPs.  
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Supplementary Figure 14. Co-precipitation assays of P43 and RNAs. The P43 suspensions 

(800 µM, 0.4% DMSO) were mixed with fluorescently-labeled RNAs (0.25 µM), in 50 mM 

Tris•HCl (pH 8.3) buffer containing 0, 25, 100, and 400 mM MgCl2, and were then divided into 

precipitates and supernatants by centrifugation. The precipitated fractions of all tested RNAs 

decreased as the MgCl2 concentration increased, indicating that the large amounts of MgCl2 

weakened the interactions between P43 and RNA. We also found that the size of RNAs has a 

large effect on the binding affinity (Figure 2e). 
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Supplementary Figure 15. Aggregation of P43 variants. (a-c) Fluorescence intensity of ANS 

in a 400 µM solution/suspension of P43 variants containing 50 mM Tris•HCl (pH 8.3), 25 mM 

MgCl2, 0.8% DMSO and 500 µM of each NTP.  P43N1, P43C2, P43C3, P43K2, and P43K3 

formed aggregates with NTPs, which showed strong inhibitory effects on the activity of RPR 

(Figure 3a, b). Even though P43N2, P43N4, P43K0, and P43K1 also formed aggregates, 

probably due to the weaker interactions with RPR, the inhibitory effects were not significant.  

P43K4 and P43K5 were soluble even in the presence of NTPs. 
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Supplementary Figure 16. P43 variants with different numbers of lysine residues. Primer 

extension by RPR ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM 

MgCl2, 8% PEG 6000, 0.4% DMSO and 500 µM of each NTP with 200 µM P43 variants. The 

reactions were incubated at 17ºC for 7 days. Only P43K2 showed a significant inhibitory effect. 
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Supplementary Figure 17. Aggregation of P43 variants with RPR ZLT. Fluorescence 

intensities of ANS in 400 µM P43K4 and P43K5 with 0.25 µM ZLT were measured in 50 mM 

Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2, 0.8% DMSO, and 500 µM of each NTP. 

Although P43K4 and P43K5 were soluble even with NTPs (Supplementary Figure 15c), adding 

RPR ZLT accelerated the aggregate formation.      
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Supplementary Figure 18. Aggregation of P43K2. (a) Effect of P43K2 on the activity of RPR 

ZLT. Primer extension by RPR ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 

25 mM MgCl2, 8% PEG 6000, 0.4% DMSO and 500 µM of each NTP. The reactions were 

incubated at 17ºC for 7 days. (b) Fluorescence intensities of ANS with P43K2 were measured in 

50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2, 0.4% DMSO, and 500 µM NTPs. (c) 

The CAC of P43K2 was estimated by the fitting analysis of the peptide concentration-dependent 

fluorescence intensity at 475 nm (b). As compared to P43, P43K2 showed a lower CAC, 

demonstrating that the non-essential A, G, and S residues of P43 still affect the aggregate 

formation. P43K2 also showed a strong inhibitory effect at 200 µM (also see Supplementary 

Figure 16), while 200 µM P43 did not inhibit RPR (Figure 1c, d). These results indicate that the 

inhibitory effects of P43 variants are correlated to their CACs.  
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Supplementary Figure 19. Aggregation of K2V6. (a) Fluorescence intensity of ANS with K2V6  

was measured in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2, 0.4% DMSO, and 

500 µM NTPs. (b) The CAC of K2V6 was estimated by the fitting analysis of the peptide 

concentration-dependent fluorescence intensity at 475 nm (a). K2V6 showed a lower CAC (~80 

µM) than P43 under the same conditions (~260 µM, Figure 2b).   
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Supplementary Figure 20. Effects of various hydrophobic-hydrophilic peptides. Primer 

extension by RPR ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM or 

400 mM MgCl2, 8% (25 mM MgCl2) or 0% (400 mM MgCl2) PEG 6000, 0.4% DMSO and 500 

µM of each NTP. The reactions were incubated at 17ºC for 7 days (25 mM MgCl2) or 3 days 

(400 mM MgCl2).  
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Supplementary Figure 21. Aggregation of K5V6 and K5V9 with RPR ZLT. Fluorescence 

intensity of ANS. The K5V6 and K5V9 peptides were measured in the absence or presence of ZLT 

in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM or 400 mM MgCl2, 0.4% DMSO and 500 

µM of each NTP. K5V6 formed aggregates only with ZLT at the low MgCl2 concentration. The 

high MgCl2 concentration inhibited the aggregate formation, indicating that electrostatic 

interactions between K5V6 and RNA also contributed to the aggregation of the peptide. In 

contrast, the peptide with more valine residues, K5V9, formed aggregates in all tested conditions. 
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Supplementary Figure 22. Effect of K5 on the activity of RPR ZLT. Primer extension by RPR 

ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM or 400 mM MgCl2, 

8% (25 mM MgCl2) or 0% (400 mM MgCl2) PEG 6000, 0.4% DMSO and 500 µM of each NTP. 

The reactions were incubated at 17ºC for 7 days (25 mM MgCl2) or 3 days (400 mM MgCl2). K5 

did not show significant effects at both low and high MgCl2 concentrations. 
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Supplementary Figure 23. Separation into precipitates and supernatants after the RPR 

reaction. (a) Schematic depiction of the experimental procedure. (b–d) Primer extension by RPR 

ZLT was performed in 50 mM Tris•HCl (pH 8.3) buffer containing 400 mM (b, c) or 25 mM (d) 

MgCl2, 0.4% DMSO and 500 µM of each NTP. The RPR reactions were divided into supernatant 

and precipitate after a 3 (b, c) or 7 (d) -day incubation at 17ºC. At 400 mM MgCl2, there was no 

difference between the average primer extensions in the two fractions. At 25 mM MgCl2, most of 

the RNA primer precipitated when the P43 concentration was higher than its CAC (≥ 400 µM), 

showing no primer extension by RPR. (c) Data are presented as mean values ± S.D. (N = 3). 
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Supplementary Figure 24. Degradation of RPR in the presence of P43. Time-course analysis 

of ZLT activity and degradation. Primer extension by RPR ZLT was performed in 50 mM Tris•HCl 

(pH 8.3) buffer containing 25 mM or 400 mM MgCl2, 8% (25 mM MgCl2) or 0% (400 mM 

MgCl2) PEG 6000, 0.4% DMSO and 500 µM of each NTP. The reactions were incubated at 17ºC 

for 0–11 days. The integrity of RPR after the incubation was analyzed by staining the gel with 

SYBR Gold. ZLT degraded at almost the same rates in the absence and presence of P43. Data are 

presented as mean values ± S.D. (N = 3). 



 31 

 

Supplementary Figure 25. P43 effects on different RPR constructs. (a) Schematic depiction 

of ZtLT. 3′-LT is a 3′-extension sequence (GCGGCCGCAAAAAAAAAAGGCUUACC) used in 

the previous ribozyme selection for RPR Z.4 (b) Primer extension by RPR ZtLT was performed in 

50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2, 0.4% DMSO and 500 µM of each 

NTP. The reactions were incubated at 17ºC for 60 min. (c) Primer extension by RPR Zc was 

performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2, 0.4% DMSO and 2 

mM of UTP. The reactions were incubated at 17ºC for 10 min. P43 at 400–800 µM showed 

inhibitory effects on the activities of both ZtLT and Zc at the low [Mg2+], similar to the case with 

ZLT.  
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Supplementary Figure 26.  Inhibition of the RNase P activity by the P43 peptide. (a–d) The 

RNase P activity was tested in the presence of the P43 peptide. The reactions were performed in 

(a) 50 mM Tris•HCl (pH 8.0) buffer containing 25 mM MgCl2 and 0.4% DMSO at 37ºC for 10 

min, (b–d) 50 mM Tris•HCl (pH 8.0) buffer containing 200–800 mM MgCl2 and 0.4% DMSO at 

37ºC for 2.5 min.  
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Supplementary Figure 27.  Inhibition of the RNase P activity by the P43 peptide in the 

presence of NTPs. (a, b) The RNase P activity was tested in the presence of the P43 peptide and 

NTPs. The reactions were performed in (a) 50 mM Tris•HCl (pH 8.0) buffer containing 25 mM 

MgCl2, 0.4% DMSO and 500 µM NTPs at 37ºC for 10 min, (b) 50 mM Tris•HCl (pH 8.0) buffer 

containing 800 mM MgCl2, 0.4% DMSO and 500 µM NTPs at 37ºC for 2.5 min. 
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Supplementary Figure 28.  Inhibition of the F1* activity by the P43 peptide. The F1* activity 

was tested in the presence of the P43 peptide. The reactions were performed in 50 mM Tris•HCl 

(pH 8.3) buffer containing 25 mM MgCl2 and 0.4% DMSO at 25ºC for 20 sec. 
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Supplementary Figure 29. The HH35 activity is affected by the P43 peptide. (a) HH35 was 

first annealed with the substrate in water. The RNA cleavage reaction by HH35 was then 

performed in 50 mM Tris•HCl (pH 8.3) buffer containing 25 mM MgCl2 and 0.4% DMSO, in the 

presence of P43, at 25ºC for 20 sec. (b, c) HH35 and the substrate were annealed separately in 

water. The ribozyme and substrate were then sequentially mixed into the reaction buffer 

containing the peptide. The reaction was performed in 50 mM Tris•HCl (pH 8.3) buffer 

containing 25 mM MgCl2 and 0.4% DMSO, at 25ºC for 3 min. Data are presented as mean values 

± S.D. (N = 3). 
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