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[bookmark: _Toc442783753][bookmark: _Toc442793834][bookmark: _Toc443395014][bookmark: _Toc445709394][bookmark: _Toc453067103]Figure S1: Synthesis of R18 polymerase (R18) and its truncated molecules
A. Template DNA sequence for R18; cloned and sequenced in pTZ57R/T vector (vector shown with dotted lines). The plasmid was used for amplification of template DNA sequences (using primers indicated by arrows). Primers F1 and R were used for amplification of template for R18, primers F1 and R1 were used for amplification of template for R18- T1, primers F1 and R2 were used for amplification of template for R18-T2, primers F1 and R3 were used for amplification of template for R18-T3, primers F1 and R4 were used for amplification of template for R18-T4. The templates were used for in vitro transcription of R18 and its truncated molecules. B.  RNA sequences of R18 and its truncations (shown in 5’ to 3’ direction) after in vitro transcription.

Section S2. Schematic representation of self-ligation assay
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Figure S2: Schematic representation of the ribozyme self-ligation assay.
The black solid line represents the RNA (shown in 5’-3’ direction). The blue solid line represents the oligonucleotide substrate used in the assay (shown in 5’ - 3’ direction).  The green solid arrow line represents the cDNA formed from the reverse transcription of the ligated product using the primer complementary to the 3’ end of the ribozyme.  The primers used to amplify the reverse transcribed product are shown as black solid arrows. 

Section S3. Details of PCR conditions for detection of the self-ligation reactions 
Briefly, the PCR was carried out using Pfu DNA polymerase with 25 pmoles of each forward and reverse primers in a total volume of 50 µl. The following thermocycling conditions were used: Initial denaturation at 95 ºC for 5 mins, 30 cycles of [denaturation at 95 ºC for 1 min, annealing at 58 ºC for 30 sec, extension at 72 ºC for 30 sec], and final extension at 72 ºC for 10 mins. The schematic representation of the assay is shown in Figure below. The self-ligation activity of the RNA with the oligonucleotide substrate was assessed by comparing the size of the amplicon from the assay to the respective reference DNA. A 35bp difference in size was indicative of ligation reaction. The positive activity was further confirmed by sequence analysis of the PCR products.

Section S4: Real-time quantitative PCR conditions and determination of rate of self-ligation activity of ribozymes with substrates
[bookmark: _Toc443395647]S4.1: PCR conditions of Real-time quantitative PCR of ribozyme assays
Real-time quantitative PCR was performed with the following thermal cycling conditions; Step 1: 50 ºC for 2 mins, Step 2: 95 ºC for 10 mins, Step 3: 95 ºC for 15 sec, Step 4: 60 ºC for 1 min. Step 3 and 4 were repeated for 40 cycles. Fluorescence was measured at 530 nm. 
S4.2: Quantification of cDNA copies of ligated product formed in ribozyme assays
The CP values of known copies of DNA were obtained. The CP value corresponds to the cycle number at which there is first detectable increase in fluorescence as a result of cleavage of probe during polymerisation reaction (described in Figure S4.1 and S4.2). A standard curve was generated using base 10 log of initial target copy number versus corresponding CP value (given in Section SF). The standard curve was used to quantify unknown cDNA copies produced from the ribozyme reaction product at different time intervals. For an equivalent CP value, the number of cDNA copies present in the ribozyme reaction was quantified to be one half of the copies calculated from the standard curve sample (dsDNA). All the PCR assays included a control reaction with no DNA and each run included a sample of standard curve for calibration.
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[bookmark: _Toc442783755][bookmark: _Toc442793836][bookmark: _Toc443395016][bookmark: _Toc445709396][bookmark: _Toc453067105]Figure S4.1: Schematic representation of the assay performed for quantitative analysis of the ribozyme’s ligation activity. 
The ribozymes reaction products were reverse transcribed and PCR amplified using a probe designed to bind a specific region common in the reverse transcribed sequences of the ribozyme ligation product. When the probe is intact, signals from reporter dye FAM are quenched by NFQ. During the PCR reaction, the 5’ nuclease activity of DNA polymerase cleaves the probe separating FAM and NFQ, resulting in fluorescence of FAM. 
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[bookmark: _Toc443395017][bookmark: _Toc445709397][bookmark: _Toc453067106]Figure S4.2: Comparison of the fluorescence from ribozyme self-ligation assay and the corresponding standard sample.
Quantitative comparison of the fluorescence after 2 cycles of polymerisation using real time PCR from cDNA of ribozyme’s self-ligation reaction (left) and the corresponding dsDNA used as standard (right). 



S4.3: Time course analysis of self-ligation activity of ribozymes
A graph of cDNA copies quantified in the reaction was plotted versus duration of incubation using Microsoft Excel. The rate of reaction was determined from the slope of the curve and was given as the copies of ligated product cDNA formed per minute.


[bookmark: _Toc442783785][bookmark: _Toc442793866][bookmark: _Toc442794065][bookmark: _Toc443395038]Figure S4.3: Time course analysis of R18-T4 ribozyme self-ligation activity.
The X axis shows the incubation time (in minutes). The Y axis shows the copies of cDNA formed in the reaction. The symbols represent the activity of the R18-T4 ribozyme with the substrates in the course of time. 


[bookmark: _Toc443395039]Figure S4.4: Time course analysis of R18-T3 ribozyme self-ligation activity.
The X axis shows the incubation time (in minutes). The Y axis shows the copies of cDNA formed in the reaction. The symbols represent the activity of the R18-T3 ribozyme with the substrates in the course of time. 



[bookmark: _Toc442783787][bookmark: _Toc442793868][bookmark: _Toc442794067][bookmark: _Toc443395040]Figure S4.5: Time course analysis of R18-T2 ribozyme self-ligation activity.
The X axis shows the incubation time (in minutes). The Y axis shows the copies of cDNA formed in the reaction. The symbols represent the activity of the R18-T2 ribozyme with the substrates in the course of time. 



 



[bookmark: _Toc443395041]Figure S4.6: Time course analysis of R18-T1 ribozyme self-ligation activity.
The X axis shows the incubation time (in minutes). The Y axis shows the copies of cDNA formed in the reaction. The symbols represent the activity of the R18-T1 ribozyme with the substrates in the course of time. 



[bookmark: _Toc442783789][bookmark: _Toc442793870][bookmark: _Toc442794069][bookmark: _Toc443395042]Figure S4.7: Time course analysis of R18 ribozyme self-ligation activity.
The X axis shows the incubation time (in minutes). The Y axis shows the copies of cDNA formed in the reaction. The symbols represent the activity of the R18 ribozyme with the substrates in the course of time. 
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Figure S4.8: Consistency of the ribozymes with respect to their rate of self-ligation reaction with the substrates. 
The X axis represents the increase in size and structural complexity of ribozymes. The Y axis represents the copies of the ligated product cDNA formed per minute. The circles denote the consistency of rate of ribozyme activity with different substrates. 
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[bookmark: _Toc453067120]Figure S4.9: Correlation of complexity of the ribozymes with respect to their rate of self-ligation activity with the substrates. 
The X axis represents the increase in size and structural complexity of ribozymes. The Y axis represents the copies of ligated product cDNA formed per minute (given in Table 3.13). The curves represent a linear transition in the efficiency of the ribozyme with increase in their size and structural complexity.




[bookmark: _Toc443395695][bookmark: _Toc445709901][bookmark: _Toc445711484][bookmark: _Toc453067395]Section SA: Confirmation of self-ligation activity of R18 RNAs by sequence analysis 
[bookmark: _Toc442808155][bookmark: _Toc443395092][bookmark: _Toc443395173][bookmark: _Toc445709457][bookmark: _Toc453067129]The amplicons (224 bp in size) indicating self-ligation of R18 RNA with each of the substrates 1, 2, 3, 6, 6a, 6b, 7a were sequenced (top) and aligned with the expected sequence (below). Shown are sequence alignments of ligated product of R18 with (I) oligonucleotide substrate 1 (II) oligonucleotide substrate 2 (III) oligonucleotide substrate 3 (IV) oligonucleotide substrate 6 (V) oligonucleotide substrate 6a (VI) oligonucleotide substrate 6b (VII) oligonucleotide substrate 7a. 
(I)
EMBOSS_001        51 CGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTAATACGACTCACT    100
                                       ||||||||||||||||||||||||||||||||
EMBOSS_001         1 ------------------CTCGACGTCAGCCTGGACTAATACGACTCACT     32

EMBOSS_001       101 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        33 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC     82

EMBOSS_001       151 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        83 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    132

EMBOSS_001       201 CCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGA    250
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       133 CCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGA    182

EMBOSS_001       251 TGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCCAATCTAGA    300
                     ||||||||||||||||||||||||||||||||||||||||||        
EMBOSS_001       183 TGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCC--------    224

(II)

EMBOSS_001        51 ACGGGCCCGGGATCCGATTGYCMACTTCCGCATGAACGAATACTACGCAC    100
                                        |.|.|||||||||||||||||||||||||||
EMBOSS_001         1 -------------------GTCAACTTCCGCATGAACGAATACTACGCAC     31

EMBOSS_001       101 TAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 TAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    131

EMBOSS_001       201 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCG    250
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       132 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCG    181

EMBOSS_001       251 ATGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCCAATCTAG    300
                     |||||||||||||||||||||||||||||||||||||||||||       
EMBOSS_001       182 ATGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCC-------    224


(III)
EMBOSS_001        51 GGGCCCGGGATCCGATTCACSACGACAACCTGGTCTAATACGCCTCACGA    100
                                      |||.|||||||||||||||||||||||||||||
EMBOSS_001         1 -----------------CACGACGACAACCTGGTCTAATACGCCTCACGA     33

EMBOSS_001       101 TAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCA    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        34 TAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCA     83

EMBOSS_001       151 GAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGC    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        84 GAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGC    133

EMBOSS_001       201 CCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGAT    250
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       134 CCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGAT    183

EMBOSS_001       251 GTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCCAATCTAGAT    300
                     |||||||||||||||||||||||||||||||||||||||||         
EMBOSS_001       184 GTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCC---------    224

(IV)

EMBOSS_001       851 CGAATGCATCTAGATTCGACGTCAGCCTGGACTAATACTAAAAACTATAG    900
                                   .|||||||||||||||||||||||||||||||||||
EMBOSS_001         1 --------------CTCGACGTCAGCCTGGACTAATACTAAAAACTATAG     36

EMBOSS_001       901 GAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAG    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        37 GAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAG     86

EMBOSS_001       951 GAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCA   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        87 GAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCA    136

EMBOSS_001      1001 ATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGATGTT   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       137 ATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGATGTT    186

EMBOSS_001      1051 AGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCCATCGGATCCCGG   1100
                     ||||||||||||||||||||||||||||||||||||||            
EMBOSS_001       187 AGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCC------------    224

(V)
EMBOSS_001       851 GCGAATGCATCTAGATTCGACGTCAGCCTGGACTAATACTATTTACTATA    900
                                    .||||||||||||||||||||||||||||||||||
EMBOSS_001         1 ---------------CTCGACGTCAGCCTGGACTAATACTATTTACTATA     35

EMBOSS_001       901 GGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGA    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        36 GGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGA     85

EMBOSS_001       951 GGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        86 GGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC    135

EMBOSS_001      1001 AATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGATGT   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       136 AATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCGATGT    185

EMBOSS_001      1051 TAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCCATCGGATCCCG   1100
                     |||||||||||||||||||||||||||||||||||||||           
EMBOSS_001       186 TAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCTCC-----------    224

(VI)

EMBOSS_001       801 GACGGCCAGTGAATTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTC    850
                                                                    |||
EMBOSS_001         1 -----------------------------------------------CTC      3

EMBOSS_001       851 GACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGACAAATCTGC    900
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         4 GACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGACAAATCTGC     53

EMBOSS_001       901 CCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGG    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        54 CCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGG    103

EMBOSS_001       951 CGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCG   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       104 CGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCG    153

EMBOSS_001      1001 GGTGGGGATAACACCTGACGAAAAGGCGATGTTAGACACGCCAAGGTCAT   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       154 GGTGGGGATAACACCTGACGAAAAGGCGATGTTAGACACGCCAAGGTCAT    203

EMBOSS_001      1051 AATCCCCGGAGCTTCGGCTATCGGATCCCGGGCCCGTCGACWGCRGAGGC   1100
                     ||||||||||||||||||       |||                      
EMBOSS_001       204 AATCCCCGGAGCTTCGGC-------TCC----------------------    224

(VII)
EMBOSS_001        51 CGACGGGCCCGGGATCCGATTCGACGTCAGCCTGGACTATATGGACTCAC    100
                                        .||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CTCGACGTCAGCCTGGACTATATGGACTCAC     31

EMBOSS_001       101 TATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 TATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    131

EMBOSS_001       201 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCG    250
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       132 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAGGCG    181

EMBOSS_001       251 ATGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGCCATCTAGATG    300
                     ||||||||||||||||||||||||||||||||||||||||  ||.     
EMBOSS_001       182 ATGTTAGACACGCCAAGGTCATAATCCCCGGAGCTTCGGC--TCC-----    224




[bookmark: _Toc443395696][bookmark: _Toc445709902][bookmark: _Toc445711485][bookmark: _Toc453067396]Section SB: Confirmation of self-ligation activity of R18-T1 RNAs by sequence analysis 
The amplicons (177 bp in size) indicating self-ligation activity of R18-T1 RNA with each of the substrates 1, 2, 3, 4, 6, 7, 6a, 6b, 7a, 8b were sequenced (top) and aligned with the expected sequence (below). Shown are sequence alignments of ligated product of R18-T1 with (I) oligonucleotide substrate 1 (II) oligonucleotide substrate 2 (III) oligonucleotide substrate 3 (IV) oligonucleotide substrate 4 (V) oligonucleotide substrate 6 (VI) oligonucleotide substrate 7 (VII) oligonucleotide substrate 6a (VIII) oligonucleotide substrate 6b (IX) oligonucleotide substrate 7a (X) oligonucleotide substrate 8b. 
(I) 
EMBOSS_001       901 CGGCCAGTGAATTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGA    950
                                                                  |||||
EMBOSS_001         1 ---------------------------------------------CTCGA      5

EMBOSS_001       951 CGTCAGCCTGGACTAATACGACTCACTATAGGAAAAAGACAAATCTGCCC   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         6 CGTCAGCCTGGACTAATACGACTCACTATAGGAAAAAGACAAATCTGCCC     55

EMBOSS_001      1001 TCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        56 TCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCG    105

EMBOSS_001      1051 CGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCGGG   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       106 CGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCGGG    155

EMBOSS_001      1101 TGGGGATAACACCTGRCGAATCGGATCCCGGGCCCGTCGACTGCRGRGGC   1150
                     |||||||||||||||.||||..                            
EMBOSS_001       156 TGGGGATAACACCTGACGAAAA----------------------------    177

(II)
EMBOSS_001       901 GCATCTAGATTGTCAACTTCCGCATGAACGAATACTACGCACTAAAGGAA    950
                                |||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -----------GTCAACTTCCGCATGAACGAATACTACGCACTAAAGGAA     39

EMBOSS_001       951 AAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAG   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        40 AAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAG     89

EMBOSS_001      1001 GCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATA   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        90 GCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATA    139

EMBOSS_001      1051 CTCCCGCTTCGGCGGGTGGGGATAACACCTGACRAAAAAATCGGATCCCG   1100
                     |||||||||||||||||||||||||||||||||.||||            
EMBOSS_001       140 CTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAA------------    177



(III)

EMBOSS_001        51 ACGGGCCCGGGATCCGATTCACGACGACAACCTGGTCTAATACGCCTCAC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CACGACGACAACCTGGTCTAATACGCCTCAC     31

EMBOSS_001       101 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    131

EMBOSS_001       201 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAAATC    250
                     ||||||||||||||||||||||||||||||||||||||||||||||    
EMBOSS_001       132 GCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAA----    177

(IV)


EMBOSS_001       851 GGTACCTCGCGAATGCATCTAGATTCTGGATGTAAGTCTTGAATATATGG    900
                                              |||||||||||||||||||||||||
EMBOSS_001         1 -------------------------CTGGATGTAAGTCTTGAATATATGG     25

EMBOSS_001       901 AATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        26 AATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT     75

EMBOSS_001       951 CGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCA   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        76 CGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCA    125

EMBOSS_001      1001 ACAGGCGCCCAATACTCCCGCTTCGGCGGGTGGGGATAACMCCTGACGAA   1050
                     ||||||||||||||||||||||||||||||||||||||||.|||||||||
EMBOSS_001       126 ACAGGCGCCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAA    175

EMBOSS_001      1051 AAAATCGGATCCCGGGCCCGTCGACTGCAGAGGCCTGCATGCAAGCTTCC   1100
                     ||                                                
EMBOSS_001       176 AA------------------------------------------------    177

(V)
EMBOSS_001       851 CCAGTGAATTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGACGT    900
                                                               ||||||||
EMBOSS_001         1 ------------------------------------------CTCGACGT      8

EMBOSS_001       901 CAGCCTGGACTAATACTAAAAACTATAGGAAAAAGACAAATCTGCCCTCA    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         9 CAGCCTGGACTAATACTAAAAACTATAGGAAAAAGACAAATCTGCCCTCA     58

EMBOSS_001       951 GAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGA   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        59 GAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGA    108

EMBOSS_001      1001 TAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCGGGTGG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       109 TAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCGCTTCGGCGGGTGG    158

EMBOSS_001      1051 GGATAACACCTGACGAAAAATCGGATCCCGGGCCCGTCGACTGCRGAGGC   1100
                     |||||||||||||||||||                               
EMBOSS_001       159 GGATAACACCTGACGAAAA-------------------------------    177

(VI)
EMBOSS_001        51 GACGGGCCCGGGATCCGATTCSACGTCAGCCTGGACTAATACTATTTACT    100
                                       .||.||||||||||||||||||||||||||||
EMBOSS_001         1 ------------------CTCGACGTCAGCCTGGACTAATACTATTTACT     32

EMBOSS_001       101 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        33 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC     82

EMBOSS_001       151 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        83 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    132

EMBOSS_001       201 CCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAATCTAG    250
                     |||||||||||||||||||||||||||||||||||||||||||||     
EMBOSS_001       133 CCCAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAA-----    177

(VII)

EMBOSS_001        51 AGATTCTCGACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGAC    100
                          |||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -----CTCGACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGAC     45

EMBOSS_001       101 AAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        46 AAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCC     95

EMBOSS_001       151 TCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCG    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        96 TCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCCG    145

EMBOSS_001       201 CTTCGGCGGGTGGGGATAACACCTGACGAAAAAATCGGATCCCGGGCCCG    250
                     ||||||||||||||||||||||||||||||||                  
EMBOSS_001       146 CTTCGGCGGGTGGGGATAACACCTGACGAAAA------------------    177

(VIII)

EMBOSS_001       901 TAGATTCTCGACGTCAGCCTGGACTATATGGACTCACTATAGGAAAAAGA    950
                           ||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 ------CTCGACGTCAGCCTGGACTATATGGACTCACTATAGGAAAAAGA     44

EMBOSS_001       951 CAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGC   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        45 CAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGC     94

EMBOSS_001      1001 CTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCC   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        95 CTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCC    144

EMBOSS_001      1051 GCTTCGGCGGGTGGGGATAACACCTRACGAAAAAATCGGATCCCGGGCCC   1100
                     |||||||||||||||||||||||||.|||||||                 
EMBOSS_001       145 GCTTCGGCGGGTGGGGATAACACCTGACGAAAA-----------------    177




(IX)
EMBOSS_001       901 CGAATGCATCTAGATTCTCGACGTCAGCCTGGACTATATGGAATCGCTCG    950
                                     ||||||||||||||||||||||||||||||||||
EMBOSS_001         1 ----------------CTCGACGTCAGCCTGGACTATATGGAATCGCTCG     34

EMBOSS_001       951 AGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAG   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        35 AGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAG     84

EMBOSS_001      1001 AGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCC   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        85 AGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCC    134

EMBOSS_001      1051 CAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAAAATCGGA   1100
                     |||||||||||||||||||||||||||||||||||||||||||       
EMBOSS_001       135 CAATACTCCCGCTTCGGCGGGTGGGGATAACACCTGACGAAAA-------    177

(X)
EMBOSS_001         1 ------CTCGACGTCAGCCTGGACTAATACCCTCGCCTCAAGGAAAAAGA     44
                           ||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       901 TAGATTCTCGACGTCAGCCTGGACTAATACCCTCGCCTCAAGGAAAAAGA    950

EMBOSS_001        45 CAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGC     94
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001       951 CAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGC   1000

EMBOSS_001        95 CTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCC    144
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001      1001 CTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATACTCCC   1050

EMBOSS_001       145 GCTTCGGCGGGTGGGGATAACACCTGACGAAAA-----------------    177
                     |||||||||||||||||||||.|||||||||||                 
EMBOSS_001      1051 GCTTCGGCGGGTGGGGATAACWCCTGACGAAAAAATCGGATCCCGGGCCC   1100

[bookmark: _Toc443395697][bookmark: _Toc445709903][bookmark: _Toc445711486][bookmark: _Toc453067397]Section SC: Confirmation of self-ligation activity of R18-T2 RNAs by sequence analysis 
The amplicons (135 bp in size) indicating self-ligation activity of R18-T2 RNA with each of the substrates 1, 2, 3, 4, 5, 7, 8, 6a, 6b, 7a, 7b, 8a were sequenced (top) and aligned with the expected sequence (below). Shown are sequence alignments of ligated product of R18-T2 with (I) oligonucleotide substrate 1 (II) oligonucleotide substrate 2 (III) oligonucleotide substrate 3 (IV) oligonucleotide substrate 4 (V) oligonucleotide substrate 5 (VI) oligonucleotide substrate 7 (VII) oligonucleotide substrate 8 (VIII) oligonucleotide substrate 6a (IX) oligonucleotide substrate 6b (X) oligonucleotide substrate 7a (XI) oligonucleotide substrate 7b (XII) oligonucleotide substrate 8a
(I)
EMBOSS_001       951 ATTCTCGACGTCAGCCTGGACTAATACGACTCACTATAGGAAAAAGACAA   1000
                        |||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 ---CTCGACGTCAGCCTGGACTAATACGACTCACTATAGGAAAAAGACAA     47

EMBOSS_001      1001 ATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTC   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        48 ATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTC     97

EMBOSS_001      1051 CGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGSCCAATCGGATCCCG   1100
                     |||||||||||||||||||||||||||||||||||.||            
EMBOSS_001        98 CGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC------------    135

(II)
EMBOSS_001       951 TCTAGATTGTCAACTTCCGCATGAACGAATACTACGCACTAAAGGAAAAA   1000
                             ||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 --------GTCAACTTCCGCATGAACGAATACTACGCACTAAAGGAAAAA     42

EMBOSS_001      1001 GACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCA   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        43 GACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCA     92

EMBOSS_001      1051 GCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCSCAATCGGA   1100
                     |||||||||||||||||||||||||||||||||||||||||.|       
EMBOSS_001        93 GCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC-------    135


(III)
EMBOSS_001        51 ACGGGCCCGGGATCCGATTCACGACGACAACCTGGTCTAATACGCCTCAC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CACGACGACAACCTGGTCTAATACGCCTCAC     31

EMBOSS_001       101 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGC    131

EMBOSS_001       201 GCCCAATCTAGATGCATTCGCGAGGTACCGAGCTCGAATTCACTGGCCGT    250
                     ||||                                              
EMBOSS_001       132 GCCC----------------------------------------------    135

(IV)
EMBOSS_001       951 TCGGTACCTCGCGAATGCATCTAGATTCTGGATGTAAGTCTTGAATATAT   1000
                                                |||||||||||||||||||||||
EMBOSS_001         1 ---------------------------CTGGATGTAAGTCTTGAATATAT     23

EMBOSS_001      1001 GGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATC   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        24 GGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATC     73

EMBOSS_001      1051 TTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCT   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        74 TTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCT    123

EMBOSS_001      1101 CWACAGGCGCCCAATCGGATCCCGGGCCCGTCGACTGCAGAGGCCTGCAT   1150
                     |.||||||||||                                      
EMBOSS_001       124 CAACAGGCGCCC--------------------------------------    135

(V)
EMBOSS_001        51 GACGGGCCCGGGATCCGATTTAATACTCATAACGACTACATGGACCTCGC    100
                                         ||||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------TAATACTCATAACGACTACATGGACCTCGC     30

EMBOSS_001       101 CTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        31 CTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT     80

EMBOSS_001       151 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGG    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        81 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGG    130

EMBOSS_001       201 CGCCCAATCTAGATGCATTCGCGAGGTACCGAGCTCGAATTCACTGGCCG    250
                     |||||                                             
EMBOSS_001       131 CGCCC---------------------------------------------    135


(VI)

EMBOSS_001       951 CTCGACGTCAGCCTGGACTAATACTATTTACTATAGGAAAAAGACAAATC   1000
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 CTCGACGTCAGCCTGGACTAATACTATTTACTATAGGAAAAAGACAAATC     50

EMBOSS_001      1001 TGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        51 TGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGG    100

EMBOSS_001      1051 TGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCAATCGGATCCCGGGCC   1100
                     ||||||||||||||||||||||||||||||||||.               
EMBOSS_001       101 TGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC---------------    135


(VII)

EMBOSS_001        51 AGATTCTCGACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGAC    100
                          |||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -----CTCGACGTCAGCCTGGACTAATACTAGGGACTATAGGAAAAAGAC     45

EMBOSS_001       101 AAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        46 AAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCC     95

EMBOSS_001       151 TCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATCGGATCC    200
                     ||||||||||||||||||||||||||||||||||||||||          
EMBOSS_001        96 TCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC----------    135

(VIII)

EMBOSS_001       951 ATGCATCTAGATTCTCGACGTCAGCCTGGACTATATGGACTCACTATAGG   1000
                                  |||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------CTCGACGTCAGCCTGGACTATATGGACTCACTATAGG     37

EMBOSS_001      1001 AAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        38 AAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGG     87

EMBOSS_001      1051 AGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGSGCCCAA   1100
                     |||||||||||||||||||||||||||||||||||||||||||.||||  
EMBOSS_001        88 AGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC--    135

(IX)
EMBOSS_001       951 TACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTGGACTATATGGAA   1000
                                            |||||||||||||||||||||||||||
EMBOSS_001         1 -----------------------CTCGACGTCAGCCTGGACTATATGGAA     27

EMBOSS_001      1001 TCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        28 TCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCG     77

EMBOSS_001      1051 GATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAAC   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        78 GATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAAC    127

EMBOSS_001      1101 AGGCGCCCAATCGGATCCCGGGCCCGTCGACTGCRGAGGCCTGCATGCAA   1150
                     ||||||||                                          
EMBOSS_001       128 AGGCGCCC------------------------------------------    135
(X)
EMBOSS_001       951 CTAGATTCTCGACGTCAGCCTGGACTAATACGAATCGCTCGAGGAAAAAG   1000
                            |||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -------CTCGACGTCAGCCTGGACTAATACGAATCGCTCGAGGAAAAAG     43

EMBOSS_001      1001 ACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        44 ACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAG     93

EMBOSS_001      1051 CCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCCAATCGGAT   1100
                     ||||||||||||||||||||||||||||||||||||||||||        
EMBOSS_001        94 CCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCGCCC--------    135

(XI)
EMBOSS_001        51 CGGGCCCGGGATCCGATTCYCSACKTCAGCCTGGACCATGGAGACTCACT    100
                                       |.|.||.|||||||||||||||||||||||||
EMBOSS_001         1 ------------------CTCGACGTCAGCCTGGACCATGGAGACTCACT     32

EMBOSS_001       101 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        33 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC     82

EMBOSS_001       151 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    200
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        83 AGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCAACGTTCTCAACAGGCG    132

EMBOSS_001       201 CCCAATCTAGATGCATTCGCGAGGTACCGAGCTCGAATTCACTGGCCGTC    250
                     |||                                               
EMBOSS_001       133 CCC-----------------------------------------------    135

(XII)
EMBOSS_001       951 TTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTGG   1000
                                                       ||||||||||||||||
EMBOSS_001         1 ----------------------------------CTCGACGTCAGCCTGG     16

EMBOSS_001      1001 ACCATGGACCTCGCCTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGA   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        17 ACCATGGACCTCGCCTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGA     66

EMBOSS_001      1051 GAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCA   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        67 GAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAGCGCCA    116

EMBOSS_001      1101 ACGTTCTCAACAGGSGCCCAATCGGATCCCGGGCCCGTCGACTGCAGAGG   1150
                     ||||||||||||||.||||                               
EMBOSS_001       117 ACGTTCTCAACAGGCGCCC-------------------------------    135
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Section SD: Confirmation of self-ligation activity of R18-T3 RNAs by sequence analysis 
The amplicons (110 bp in size) indicating self-ligation activity of R18-T3 RNA with each of the substrates 1, 2, 3, 4, 5, 6, 7, 6a, 6b, 7a, 7b, 8a, 8b were sequenced and aligned (top) with the expected sequence (below). Shown are sequence alignments of ligated product of R18-T3 with (I) oligonucleotide substrate 1 (II) oligonucleotide substrate 2 (III) oligonucleotide substrate 3 (IV) oligonucleotide substrate 4 (V) oligonucleotide substrate 5 (VI) oligonucleotide substrate 6 (VII) oligonucleotide substrate 7 (VIII) oligonucleotide substrate 6a (IX) oligonucleotide substrate 6b (X) oligonucleotide substrate 7a (XI) oligonucleotide substrate 7b (XII) oligonucleotide substrate 8a (XIII) oligonucleotide substrate 8b
(I)
EMBOSS_001        51 GACGGGCCCGGGATCCGATTCYCGACKTCAGCCTGGACTAATACGACTCA    100
                                         |.||||.|||||||||||||||||||||||
EMBOSS_001         1 --------------------CTCGACGTCAGCCTGGACTAATACGACTCA     30

EMBOSS_001       101 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        31 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT     80

EMBOSS_001       151 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAATCTAGATGCATTCGCGAGG    200
                     ||||||||||||||||||||||||||||||                    
EMBOSS_001        81 GCAGAGGAGGCAGCCTCCGGTGGCGCGATA--------------------    110

(II)

EMBOSS_001       951 CGAGCTCGGTACCTCGCGAATGCATCTAGATTGTCAACTTCCGCATGAAC   1000
                                                     ||||||||||||||||||
EMBOSS_001         1 --------------------------------GTCAACTTCCGCATGAAC     18

EMBOSS_001      1001 GAATACTACGCACTAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGA   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        19 GAATACTACGCACTAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGA     68

EMBOSS_001      1051 ACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGSGATAAATCGGAT   1100
                     |||||||||||||||||||||||||||||||||||||.||||        
EMBOSS_001        69 ACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATA--------    110

(III)

EMBOSS_001        51 ACGGGCCCGGGATCCGATTCACGACGACAACCTGGTCTAATACGCCTCAC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CACGACGACAACCTGGTCTAATACGCCTCAC     31

EMBOSS_001       101 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAAATCTAGATGCATTCGCGAGG    200
                     |||||||||||||||||||||||||||||                     
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATA---------------------    110
(IV)

EMBOSS_001        51 GACGGGCCCGGGATCCGATTCTGGATGTAAGTCTTGAATATATGGAATCG    100
                                         ||||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------CTGGATGTAAGTCTTGAATATATGGAATCG     30

EMBOSS_001       101 CTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        31 CTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT     80

EMBOSS_001       151 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAAATCTAGATGCATTCGCGAG    200
                     ||||||||||||||||||||||||||||||                    
EMBOSS_001        81 GCAGAGGAGGCAGCCTCCGGTGGCGCGATA--------------------    110

(V)

EMBOSS_001        51 ACGGGCCCGGGATCCGATTTAATACTCATAACGACTACATGGACCTCGCC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------TAATACTCATAACGACTACATGGACCTCGCC     31

EMBOSS_001       101 TCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 TCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAAATCTAGATGCATTCGCGAGG    200
                     |||||||||||||||||||||||||||||                     
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATA---------------------    110

(VI)
EMBOSS_001        51 GACGGGCCCGGGATCCGATTCYCGACGTCAGCCTGGACTAATACTAAAAA    100
                                         |.||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------CTCGACGTCAGCCTGGACTAATACTAAAAA     30

EMBOSS_001       101 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        31 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT     80

EMBOSS_001       151 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAATCTAGATGCATTCGCGAGG    200
                     ||||||||||||||||||||||||||||||                    
EMBOSS_001        81 GCAGAGGAGGCAGCCTCCGGTGGCGCGATA--------------------    110

(VII)

EMBOSS_001        51 GACGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTAATACTATTTA    100
                                         ||||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------CTCGACGTCAGCCTGGACTAATACTATTTA     30

EMBOSS_001       101 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        31 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGAT     80

EMBOSS_001       151 GCAGAGGAGGCAGCCTCCGGTGGCGCGATAATCTAGATGCATTCGCGAGG    200
                     ||||||||||||||||||||||||||||||                    
EMBOSS_001        81 GCAGAGGAGGCAGCCTCCGGTGGCGCGATA--------------------    110


(VIII)

EMBOSS_001        51 CGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTAATACTAGGGACT    100
                                       ||||||||||||||||||||||||||||||||
EMBOSS_001         1 ------------------CTCGACGTCAGCCTGGACTAATACTAGGGACT     32

EMBOSS_001       101 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        33 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGC     82

EMBOSS_001       151 AGAGGAGGCAGCCTCCGGTGGCGCGATAATCTAGATGCATTCGCGAGGTA    200
                     ||||||||||||||||||||||||||||                      
EMBOSS_001        83 AGAGGAGGCAGCCTCCGGTGGCGCGATA----------------------    110

(IX)
EMBOSS_001       951 GGTACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTGGACTATATGG   1000
                                              |||||||||||||||||||||||||
EMBOSS_001         1 -------------------------CTCGACGTCAGCCTGGACTATATGG     25

EMBOSS_001      1001 ACTCACTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        26 ACTCACTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT     75

EMBOSS_001      1051 CGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAAATCGGATCCCGGGC   1100
                     |||||||||||||||||||||||||||||||||||               
EMBOSS_001        76 CGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATA---------------    110

(X)
EMBOSS_001       951 ATTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTG   1000
                                                        |||||||||||||||
EMBOSS_001         1 -----------------------------------CTCGACGTCAGCCTG     15

EMBOSS_001      1001 GACTATATGGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTG   1050
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        16 GACTATATGGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTG     65

EMBOSS_001      1051 AGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATAAATCG   1100
                     |||||||||||||||||||||||||||||||||||||||||||||     
EMBOSS_001        66 AGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGGTGGCGCGATA-----    110


(XI)

EMBOSS_001        51 ACGGGCCCGGGATCCGATTCYCGACGTCAGCCTGGACTAATACGAATCGC    100
                                        |.|||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CTCGACGTCAGCCTGGACTAATACGAATCGC     31

EMBOSS_001       101 TCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        32 TCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATG     81

EMBOSS_001       151 CAGAGGAGGCAGCCTCCGGTGGCGCGATAATCTAGATGCATTCGCGAGGT    200
                     |||||||||||||||||||||||||||||                     
EMBOSS_001        82 CAGAGGAGGCAGCCTCCGGTGGCGCGATA---------------------    110



(XII)
EMBOSS_001       901 CTCGACGTCAGCCTGGACCATGGAGACTCACTATAGGAAAAAGACAAATC    950
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 CTCGACGTCAGCCTGGACCATGGAGACTCACTATAGGAAAAAGACAAATC     50

EMBOSS_001       951 TGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGK   1000
                     |||||||||||||||||||||||||||||||||||||||||||||||||.
EMBOSS_001        51 TGCCCTCAGAGCTTGAGAACATCTTCGGATGCAGAGGAGGCAGCCTCCGG    100

EMBOSS_001      1001 TKKCGCGATAAATCGGATCCCGGGCCCGTCGACTGSAGAGGCCTGCATKC   1050
                     |..|||||||                                        
EMBOSS_001       101 TGGCGCGATA----------------------------------------    110

(XIII)
EMBOSS_001        51 GGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTAATACCCTCGCCTC    100
                                      |||||||||||||||||||||||||||||||||
EMBOSS_001         1 -----------------CTCGACGTCAGCCTGGACTAATACCCTCGCCTC     33

EMBOSS_001       101 AAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCA    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        34 AAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTCGGATGCA     83

EMBOSS_001       151 GAGGAGGCAGCCTCCGGTGGCGCGATAAATCTAGATGCATTCGCGAGGTA    200
                     |||||||||||||||||||||||||||                       
EMBOSS_001        84 GAGGAGGCAGCCTCCGGTGGCGCGATA-----------------------    110

[bookmark: _Toc453067399]
Section SE: Confirmation of self-ligation activity of R18-T4 RNAs by sequence analysis
The amplicons (75 bp in size) indicating self-ligation activity of R18-T4 RNA with each of the substrates 1, 2, 3, 4, 5, 6, 7, 6a, 6b, 7a, 7b, 8a, 8b were sequenced (top) and aligned with the expected sequence (below). Shown are sequence alignments of ligated product of R18-T4 with (I) oligonucleotide substrate 1 (II) oligonucleotide substrate 2 (III) oligonucleotide substrate 3 (IV) oligonucleotide substrate 4 (V) oligonucleotide substrate 5 (VI) oligonucleotide substrate 6 (VII) oligonucleotide substrate 7 (VIII) oligonucleotide substrate 6a (IX) oligonucleotide substrate 6b (X) oligonucleotide substrate 7a (XI) oligonucleotide substrate 7b (XII) oligonucleotide substrate 8a (XIII) oligonucleotide substrate 8b
(I)
EMBOSS_001        51 GACGGGCCCGGGATCCGATTCYCGACGTCAGCCTGGACTAATACGACTCA    100
                                         |.||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------CTCGACGTCAGCCTGGACTAATACGACTCA     30

EMBOSS_001       101 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCT    150
                     |||||||||||||||||||||||||||||||||||||||||||||     
EMBOSS_001        31 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT-----     75


(II)
EMBOSS_001      1001 TCGCGAATGCATCTAGATTGTCAACTTCCGCATGAACGAATACTACGCAC   1050
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------GTCAACTTCCGCATGAACGAATACTACGCAC     31

EMBOSS_001      1051 TAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCGG   1100
                     ||||||||||||||||||||||||||||||||||||||||||||      
EMBOSS_001        32 TAAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT------     75

(III)
EMBOSS_001        51 ACGGGCCCGGGATCCGATTCACGACGACAACCTGGTCTAATACGCCTCAC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CACGACGACAACCTGGTCTAATACGCCTCAC     31

EMBOSS_001       101 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCTA    150
                     ||||||||||||||||||||||||||||||||||||||||||||      
EMBOSS_001        32 GATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT------     

(IV)
EMBOSS_001        51 ACGGGCCCGGGATCCGATTCTGGATGTAAGTCTTGAATATATGGAATCGC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------CTGGATGTAAGTCTTGAATATATGGAATCGC     31

EMBOSS_001       101 TCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCTA    150
                     ||||||||||||||||||||||||||||||||||||||||||||      
EMBOSS_001        32 TCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT------     75

(V)
EMBOSS_001        51 ACGGGCCCGGGATCCGATTTAATACTCATAACGACTACATGGACCTCGCC    100
                                        |||||||||||||||||||||||||||||||
EMBOSS_001         1 -------------------TAATACTCATAACGACTACATGGACCTCGCC     31

EMBOSS_001       101 TCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCTA    150
                     ||||||||||||||||||||||||||||||||||||||||||||      
EMBOSS_001        32 TCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT------     75

(VI)
EMBOSS_001      1001 GCATCTAGATTCTCGACGTCAGCCTGGACTAATACTAAAAACTATAGGAA   1050
                                |||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 -----------CTCGACGTCAGCCTGGACTAATACTAAAAACTATAGGAA     39

EMBOSS_001      1051 AAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCGGATCCCGGG   1100
                     ||||||||||||||||||||||||||||||||||||              
EMBOSS_001        40 AAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT--------------     75


(VII)
EMBOSS_001      1001 TGCATCTAGATTCGACGTCAGCCTGGACTAATACTATTTACTATAGGAAA   1050
                               .|||||||||||||||||||||||||||||||||||||||
EMBOSS_001         1 ----------CTCGACGTCAGCCTGGACTAATACTATTTACTATAGGAAA     40

EMBOSS_001      1051 AAGACAAATCTGCCCTCAGAGCTTGAGAACAKCTTATCGGATCCCGGGCC   1100
                     |||||||||||||||||||||||||||||||.|||               
EMBOSS_001        41 AAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT---------------     75

(VIII)
EMBOSS_001        51 CGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTAATACTAGGGACT    100
                                       ||||||||||||||||||||||||||||||||
EMBOSS_001         1 ------------------CTCGACGTCAGCCTGGACTAATACTAGGGACT     32

EMBOSS_001       101 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCTAG    150
                     |||||||||||||||||||||||||||||||||||||||||||       
EMBOSS_001        33 ATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT-------     75

(IX)
EMBOSS_001        51 KTCGACGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACTATATGGAC    100
                                            |||||||||||||||||||||||||||
EMBOSS_001         1 -----------------------CTCGACGTCAGCCTGGACTATATGGAC     27

EMBOSS_001       101 TCACTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAA    150
                     ||||||||||||||||||||||||||||||||||||||||||||||||  
EMBOSS_001        28 TCACTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT--     75

(X)
EMBOSS_001      1001 ATTCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTG   1050
                                                        |||||||||||||||
EMBOSS_001         1 -----------------------------------CTCGACGTCAGCCTG     15

EMBOSS_001      1051 GACTATATGGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTG   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        16 GACTATATGGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTG     65

EMBOSS_001      1101 AGAACATCTTAATCGGATCCCGGGCCCGTCGACTGCRGAGGCCTGCATGC   1150
                     ||||||||||                                        
EMBOSS_001        66 AGAACATCTT----------------------------------------     75

(XI)
EMBOSS_001      1001 TCGAGCTCGGTACCTCGCGAATGCATCTAGATTCTCGACGTCAGCCTGGA   1050
                                                      |||||||||||||||||
EMBOSS_001         1 ---------------------------------CTCGACGTCAGCCTGGA     17

EMBOSS_001      1051 CTAATACGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAG   1100
                     ||||||||||||||||||||||||||||||||||||||||||||||||||
EMBOSS_001        18 CTAATACGAATCGCTCGAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAG     67

EMBOSS_001      1101 AACATCTTAATCGGATCCCGGGCCCGTCGACTGCRGAGGCCTGCATGCAA   1150
                     ||||||||                                          
EMBOSS_001        68 AACATCTT------------------------------------------     75




(XII)

EMBOSS_001        51 GACGGGCCCGGGATCCGATTCTCGACGTCAGCCTGGACCATGGAGACTCA    100
                                         ||||||||||||||||||||||||||||||
EMBOSS_001         1 --------------------CTCGACGTCAGCCTGGACCATGGAGACTCA     30

EMBOSS_001       101 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATCT    150
                     |||||||||||||||||||||||||||||||||||||||||||||     
EMBOSS_001        31 CTATAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT-----     75

(XIII)
EMBOSS_001        51 CGACGGGCCCGGGATCCGATTCTCGAYGTCAGCCTGGACTAATACCCTCG    100
                                          |||||.|||||||||||||||||||||||
EMBOSS_001         1 ---------------------CTCGACGTCAGCCTGGACTAATACCCTCG     29

EMBOSS_001       101 CCTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTTAATC    150
                     ||||||||||||||||||||||||||||||||||||||||||||||    
EMBOSS_001        30 CCTCAAGGAAAAAGACAAATCTGCCCTCAGAGCTTGAGAACATCTT----     75

Section SF: Standard Curves used for quantification of ribozymes ligation activity. 

[bookmark: _Toc443395646]SF.1: Preparation of samples for standard curves
Standard curves were generated with crossing point (CP) values obtained from known copies of PCR amplified DNA of each of the ribozymes R18, R18-T1, R18-T2, R18-T3 and R18-T4 ligated to substrate 1. This was done as follows: Sequenced plasmid construct cloned with ligation product of each ribozyme with substrate 1 was PCR amplified using the respective forward and reverse primers as given in Table S2. Briefly, PCR was carried out using Pfu DNA polymerase with 25 pmoles of each forward and reverse primers in a total volume of 50 µl with the following thermocycling conditions: Initial denaturation at 95 ºC for 5 mins, 30 cycles of [denaturation at 95 ºC for 1 min, annealing at 58 ºC for 30 sec, extension at 72 ºC for 30 sec], and final extension at 72 ºC for 10 mins.  The amplified product was run on a 2.5% agarose gel (Lonza, USA) and was purified to homogeneity using the NucleoSpin Extract II kit (Macherey-Nagel, Germany). It was sequenced for confirmation. The concentration of the gel purified and sequenced PCR product was determined using the Qubit dsDNA HS Assay kit according to the manufacturer’s instructions (Life technologies, USA). Serial dilutions of the DNA were prepared in nuclease free water to obtain copy numbers corresponding to a final concentration as given in Table 2.3. The amounts of DNA needed for obtaining X number of DNA copies was calculated as follows: Amount of DNA (in gms) = Moles (X number of Copies / 6.023 x 1023) x Molecular weight of DNA (gms/mol)
	
Sample Name
	No. of copies per µl

	E
	1x107

	F
	1x106

	G
	1x105

	H
	1x104

	I
	1x103

	J
	1x102

	K
	1x101


[bookmark: _Toc443395405][bookmark: _Toc442794126][bookmark: _Toc442783847]Table 2.3: The copies of DNA prepared for generating the standard curves. 
Samples E-K are the dilutions of DNA prepared with the corresponding number of copies per µl

SF.2: Generation of standard curves
Standard curves were generated using log base 10 of initial target copy number (X axis) versus corresponding crossing point (CP) values obtained (Y axis). Crossing point values were obtained from samples labelled E, F, G, H, I, J and K corresponding to dilutions of 107, 106, 105, 104, 103, 102, 10 copies of DNA per µl respectively (shown in the table below each curve). A sample with no DNA was also prepared. (I)  Standard curve of DNA copies of R18 ligated to substrate 1 (II) Standard curve of DNA copies of R18-T1 ligated to substrate 1 (III) Standard curve of DNA copies of R18-T2 ligated to substrate 1 (IV) Standard curve of DNA copies of R18-T3 ligated to substrate 1 (V) Standard curve of DNA copies of R18-T4 ligated to substrate 1

(I)
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[image: C:\Users\Nisha Dhar\AppData\Local\Microsoft\Windows\INetCache\Content.Word\P1 standard_page_0003.jpg]
[image: C:\Users\Nisha Dhar\AppData\Local\Microsoft\Windows\INetCache\Content.Word\P1 standard_page_0002.jpg]



(III)
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Ribozyme R18-T4 self-ligation activity with substrates
Substrate 8A	0	5	10	15	20	25	30	35	40	0	85.5	85	112.5	182	191	191.5	250	273	Substrate 6B	0	5	10	15	20	25	30	35	40	0	42	126	184.5	257	261	327	415	463	Substrate 1	0	5	10	15	20	25	30	35	40	0	0	134	135	252.5	310	322	335.5	353	Substrate 7B	0	5	10	15	20	25	30	35	40	0	44	97.5	200.5	221	223.5	305.5	310	335.5	Substrate 6A	0	5	10	15	20	25	30	35	40	0	0	132.5	158	204.5	281	300.5	374	440	Substrate 7	0	5	10	15	20	25	30	35	40	0	0	105.5	264.5	324	330	445.5	540	680	Substrate 8B	0	5	10	15	20	25	30	35	40	0	0	111.5	251.5	261	293.5	382	449	690	Substrate 7A	0	5	10	15	20	25	30	35	40	0	53	117	240.5	265.5	268.5	366.5	372	402.5	Substrate 6	0	5	10	15	20	25	30	35	40	0	0	159	189.5	245.5	337.5	360.5	448.5	530	Time (in mins)
Copies of Ligated product cDNA formed

Ribozyme R18-T3 self-ligation activity with substrates
Substrate 6	0	5	10	15	20	25	30	35	40	0	288	560	735	990	1035	1155	1530	1745	Substrate 8A	0	5	10	15	20	25	30	35	40	0	242	350.5	372.5	550	645	905	905	1060	Substrate 1	0	5	10	15	20	25	30	35	40	0	187.5	348	469.5	645	645	975	1100	1280	Substrate 6B	0	5	10	15	20	25	30	35	40	0	338	398.5	675	765	895	900	990	1390	Substrate 7B	0	5	10	15	20	25	30	35	40	0	172.5	451	496	590	785	880	1075	1270	Substrate 6A	0	5	10	15	20	25	30	35	40	0	180.5	585	670	880	1000	1050	1240	1525	Substrate 7	0	5	10	15	20	25	30	35	40	0	212	492	515	845	965	1280	1445	2405	Substrate 8B	0	5	10	15	20	25	30	35	40	0	236	377	555	960	1190	1235	1325	2055	Substrate 7A	0	5	10	15	20	25	30	35	40	0	232	520	645	675	995	1130	1230	1435	Time (in mins)
Copies of ligated product cDNA formed

Ribozyme R18-T2 self-ligation activity with substrates
Substrate 8A	0	5	10	15	20	25	30	35	40	0	114.5	178	248.5	367	615	620	640	640	Substrate 8	0	5	10	15	20	25	30	35	40	0	78.5	205.5	222	352	560	645	755	760	Substrate 6B	0	5	10	15	20	25	30	35	40	0	190	417.5	440	500	530	555	665	780	Substrate 6A	0	5	10	15	20	25	30	35	40	0	172	195	317.5	585	620	705	815	1165	Substrate 7	0	5	10	15	20	25	30	35	40	0	92.5	235.5	314	660	855	860	975	2325	Substrate 1	0	5	10	15	20	25	30	35	40	0	44	196.5	337.5	413.5	456	640	740	825	Substrate 7B	0	5	10	15	20	25	30	35	40	0	38.5	248.5	332.5	421.5	550	555	690	915	Substrate 7A	0	5	10	15	20	25	30	35	40	0	106	274.5	318.5	404.5	825	1020	1305	1775	Time (in mins)
Copies of ligated product cDNA formed

Ribozyme R18-T1 self ligation activity with substrates
Substrate 7	0	5	10	15	20	25	30	35	40	0	86.5	131	179.5	228	306.5	499.5	540	880	Substrate 7A	0	5	10	15	20	25	30	35	40	0	120.5	160.5	268.5	310.5	424.5	510	560	725	Substrate 1	0	5	10	15	20	25	30	35	40	0	117.5	153	267	288.5	414.5	605	635	645	Substrate 6A	0	5	10	15	20	25	30	35	40	0	62.5	164	241.5	284	352.5	493.5	590	655	Substrate 6	0	5	10	15	20	25	30	35	40	0	86.5	116.5	346	322	376	448.5	474	745	Substrate 8B	0	5	10	15	20	25	30	35	40	0	68.5	187.5	267	285	396	480	550	640	Substrate 6B	0	5	10	15	20	25	30	35	40	0	67	176.5	201	313	453.5	520	550	570	Time (in mins)
Copies of ligated product cDNA formed

Ribozyme R18 self-ligation activity with substrates
Substrate 6A	0	5	10	15	20	25	30	35	40	0	298	565	605	1060	1130	1440	1790	2350	Substrate 6	0	5	10	15	20	25	30	35	40	0	297.5	675	910	1050	1240	1530	1800	2405	Substrate 6B	0	5	10	15	20	25	30	35	40	0	225	585	740	1260	1260	1275	1495	1500	Substrate 7A	0	5	10	15	20	25	30	35	40	0	195.5	420	482.5	715	1095	1245	2095	2225	Substrate 1	0	5	10	15	20	25	30	35	40	0	317	540	715	855	1380	1640	1750	1935	Time (in mins)
Copies of ligated product cDNA formed
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