Table 2. Sequence of the R8-11 ribozyme and of clones obtained at the start of continuous evolution (transfer 0) and after transfers 15, 50, 80, and 100

R8-11 AGA-GAAGGAAACUUCCCUAAUAGUGAUUUU-UGUGGU-UUU--UUGCGCAGUCUCAAUCCUAAGGC-AAACGCUAUGGAUCAAUGGGUAGGA (CCA) UCCGUUCCCUAGCA-GAC-UGCGCU-CC----

0-1 ... e (N35) v ii i A..U........
0-2 e e e e e -Coooiia L (N35) voviiieiann Ui U..Cooovin
0-3 .. Goevnnnn Ao, T e e e e et e e (N35) v o iiiiiiie i Covnnn Ui
0-4 .. i e AL i e e L (N35) v oviiii i Covnnn UA c
0-5 e 2 (N35) voviiiiiiie i Covnnn Ui
0-6 e e e e A..... A e e e i e e e et e e e (N35) i i i U.U C
0-7 e e Ao, et e i e it i i e i e e e e (N35) v oviiii i Covnnn Ui
0-8 ..... L L (N35) voviiiiienn U U Ui
0-0 e e e e e e ot e i e e e (N35) veviiieienn U Covnnn Ui
0-10 .. e e e e B L (N35) voviiieiann Ui Ui
L Covinnia ot e i e e e (N35) voviiieienn Ui Ui
L L (N35) v i vii i C.A....... C
15-1  ....... T ST U i A e e (N35) i i i U.0....C...
15-2  ....... 2 AU . et i i e e et e e e e e e e e (N35) i i i U.0....C...
15-3  ....... e 2 1 (N35)A. . ovivnnn. —.G...o.. A...... C...
15-4 ....... ] (N35)A. . ovivnnn. U...C....0.0....C...
15-5 ....... A L N (N35) v o i i i i A.U.U C
15-6* ....... A L (N35) v o i i i i A.U.U C
15-7 ....... A L AU......... UGA........... L (N35)A. it i i i U.U........
15-8* ....... A L UGA . ittt it ittt i ittt e it e (N35)A. it i i i U.U C
15-9 ....... A L Covnn A e e e e e i e e e e (N35) v oviiii e U U.U C
15-10 ....... A L (N35) v o i i i i A.U.U c
15-11 ....... A L et e i i e e e e e i e e e (N35) v ii i AU...... C
15-12 ....... A L Covnnn Al i e U o (N35) i ii i U.U0....C
15-13 ....... A L L P (N35) voviiieienn A G U.U0....C
15-14 ....... A L L L T (N35)A. it i i i U.U0....C
15-15 ....... R L G e A..(N35)A. ... U...C....0.0....C
15-16 ....... ] (N35) i i i U.U0....C
15-17 ....... 2 Conii i L (N35) v o i i i i A.U.U....C
15-18 ....... U I L (N35)A. .o U C U.U0....C
15-19 ....... T ST U i A e e (N35) i i i U.U0....C
15-20 ....... A L A..(N35) ... U C U.U0....C
15-21 ....... A L AU e e i e e U o (N35) v i i i U.U0....C



R8-11 AGA-GAAGGAAACUUCCCUAAUAGUGAUUUU-UGUGGU-UUU--UUGCGCAGUCUCAAUCCUAAGGC-AAACGCUAUGGAUCAAUGGGUAGGA (CCA) UCCGUUCCCUAGCA-GAC-UGCGCU-CC----

50-1 ...A-..A....U...U..iiiieinnn.. At ii i Ui e i i i it i i e L (N35) e eveiieenn U....U0...0.U0....AUAA
50-2 ... A-..A....U..U.tiiiiiiennnnn. U.ooon. i Uim= i i i i ciee e L U(N35) oo iiiiennn U....U0...0.0.0..AUAA
50-3 ...A-..A....U...U.... .. AA...... i Urm e e i et ii i ie e A e e e e U(N35) ot eeeieeean U..AU.U.U. .AUAA
50-4 ... A-..A....U..U.iiiiiiiiiiiiieiee. i Uim= i i i i ciee e L U(N35) oo ieieiann U....U0...U0.G.U..AUAG
50-5 ... A-.. AL ... U U e e e i U-m e e e i i ie e 2 U(N35)....C.oovn U....U0...U0.G.U..AUAA
50-6 ...A-..A....U..U.ciiiiiinnnnn Coue it Uim= i i i i ciee e L U(N35) oo ieieiann U....U0...0.0.0..AUAA
50-7 ...A-..A....U.C.U....iieiunn... At e Um i e i i ie e A e e e e (N35) e e veviann U....U..AU.U.U..AUAA
50-8 ... A-..A....U.. Uittt i Uim= et i i ii i ciee e L U(N35) oo iiiiennn U U...U.U.U..AUAA
50-9 ... A-. . A... .U .U e e e i Uim= et i i ii i ciee e L U(N35) oo ieieiann U U...U.U.U..AUAA
50-10 ...A-..A....U..U.iiiiiiiiiiinnnnnnnn i Ui im i i i i cie e L U(N35) oo viieeaennn U U...U.U.U..AUAA
10 20 30 40 50 60 70 80 120 130 140
5 ... ..., | P, | P, | .oX.o... -x XX | -— ... | | P, | P, oo (N35)...... | PN Xoo|Xeuiiooon. | 3/
80-1* P © A Covinnn A-viiiiin Uimm et i i i ie e L U(N35) oo iiiieann U....U0...U0.U.UU.AUAA
80-2 P e Covnnn A-viiiiinn Uimm et i i i ie e L U(N35) oo iieiennn U....U0...U0.U.UU.AUAA
80-3 P © A Covinnn A-viiiiin Uimm et i i i ie e L U(N35) oo viieeaennn U....U0...U0.U.UU.AUAA
80-4 P © A Covinnn A-viiiiinn Uimm et i i i ie e L U(N35) oo iiiiiannn U....U0...U0.U.UU.AUAA
80-5 .JALLWALL LU Uivvviinioan. Covnnn A-viiiiinn Uimm et i i i ie e L U(N35) oo iieiennn U U...U.U.UU.AUAA
80-7 .JALLVALL LU Uivvviinioan. Covinnn A-viiiiin Uimm et i i i ie e L U(N35) oo iiieienn U U...U.U.UU.AUAA
80-8 .JALLVALL LU Uivvviinioan. Covinnn Ao Uimm et i i i ie e L U(N35) oo iiiiiannn U U...U.U.UU.AUAA
80-9 .JALLWALL LU Uivvviinioan. Coveiiii i U Uim= it iiiiieia U U(N35) oo iiiiiannn U U...U.U.U..AUAA
80-10 .JALLVALL LU Uivvviinioan. Covinnn A-viiiiinn Uimm et i i i ie e L U(N35) oo viieeaennn U U...U.U.UU.AUAA
100-1*...A...A....U...U.ivinnnnn Covnnn A-...... G..U.i—— ittt ii i L U(N35) oo iiiiiannn U....U..... AGUCGUAUUGGCAUAG
100-2 P © A Covinnn A-..A .. ... T e e e e e e L U(N35) oo iiiieann U....U...U.AGUCGUAUUGGCAUAG
100-3 P © A Covinnn A-.-A...... Uim= et i i ii i ciee e L U(N35) oo iiiiennn U....U..... AGUCGUAUUGGCAUAG
100-4 P U C.ov..G.A—L ... G .G it i e L U(N35) oo iieiennn U....U..... AGUCGUAUUGGCAUAG
100-5 P e C.ov..G.A—L ... G..U.i—— ittt ii i L U(N35) oo iieiennn U....U..... AGUCGUAUUGGCAUAG
100-6 P © A Covinnn A-..A .. ... T e e e e e L U(N35) oo iiiiennn U....U...U.AGUCGUAUUGGCAUAG
100-7 P © A Covinnn A-...... G..U.i—— ittt ii i L U(N35) oo iiiiennn U....U..... AGUCGUAUUGGCAUAG
100-8 P U Covnnn A-...... G..U.i—— ittt ii i L U(N35) oo iiiiiannn U....U..... AGUCGUAUUGGCAUAG
100-9 ...A...A....U...U..iiinnn Covinnn A-..A .. ... T e e e e e L U(N35) oo iiiiennn U....U...U.AGUCGUAUUGGCAUAG
100-10...A...A....U...U.viinnnn. [ A-...... G..U.i—— ittt ii i L U(N35) oo iieeenn U....U..... AGUCGUAUUGGCAUAG

The sequence of the 35-nt accessory domain (N35) is given in SI Table 1 and is not reproduced here. Residues identical to the R8-11 sequence are
indicated by a dot; deletions are indicated by a dash. Asterisks indicate representative clones that were chosen for more detailed analysis. All of the
clones obtained after transfer 100 contain a 7-nt insertion and two U—G changes (shaded gray) that confer complementarity to nucleotides of the
substrate. Numbering of residues is based on the T80-1 ribozyme (see Fig. 2B); x indicates residues that are present in the R8-11 ribozyme but not in the

T80-1 ribozyme.





