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Supplementary Information 
Name: MW: 

(kDa) 
Type: Cross-

linked? 
Mapped? Cross-

links to: 
Co-
IP: 

References: 

Dim1 36 SAM methyl transferase Yes Yes 18S 
5'ETS, 
20S (Lafontaine et al, 1995) 

Dim2 30.3 KH Yes No  20S (Vanrobays et al, 2004) 

Rio1 56 Serine kinase No    
(Vanrobays et al, 2004, 
Schafer, 2003 #334) 

Rio2 49 Serine kinase Yes Yes 18S 20S (Schafer et al, 2003) 

Nob1 51.7 PIN domain, Zinc ribbon Yes Yes 18S 20S 
(Fatica et al, 2003; Schafer et 
al, 2003) 

Ltv1 53.4  Weakly Yes 18S 20S 
(Loar et al, 2004; Schafer et 
al, 2003) 

Enp1 55.1  Yes Yes 18S 
5'ETS, 
20S 

(Chen et al, 2003; Schafer et 
al, 2003) 

Tsr1 91 GTP binding Yes Yes 18S 
5'ETS, 
20S 

(Gelperin et al, 2001; Schafer 
et al, 2003) 

 
Supplementary Table 1. Proteins tested for cross-linking. 

All proteins that were cross-linked and mapped are described in the main text. 

 
 
Name: Sequence: 

Rio1-HTPF 
5’-TCAAGAAGCACATCAAGAAAAAATTGGTGAAAAAAACGAAATCAAAGAAA-
gagcaccatcaccatcacc-3’ 

Rio1-TAPR 
5’-GTTCTTCGACTCCAAACAACGATTCCCAAATGTATTTTCACAGGGCCGCA-
tacgactcactataggg-3’ 

Rio2-HTPF 
5’-GTGGTGTTGAAAATCTAAAAATGGATAAACTAGGAAACTATATACTAGAG-
gagcaccatcaccatcacc-3’ 

Rio2-TAPR 
5’-GGATAACAACTTGATTATTTGCGGCCATTTATGCAGTCGTCTAAACTAAA-
acgactcactataggg-3’ 

Dim1-HTPF 
5’-ATTTCCTAAGGCTATTATATGCTTTTCACCAGGTTGGTATCCATTTTTCA-
gagcaccatcaccatcacc-3’ 

Dim1-TAPR 
5’-CTTATCTTAGGTAAATAGTATACAAGCACTTACATAATTGATAAGAGAGC-
tacgactcactataggg-3’ 

Dim2-HTPF 
5’-AAGTTTATGGGAACTTACGTACCGTTGCATCTAGATTAAAAGAACGCTAC-
gagcaccatcaccatcacc-3’ 

Dim2-HTPR 
5’-TAAAACGACATATAAATATTATACAGATGATGAAAGCCCACAAATTATGT-
tacgactcactataggg-3’ 

Tsr1-HTPF 
5’-CCTTGTACAAACGTATGTGGCCCATGCCTTCGTTACCTTGGAATGGTATG-
gagcaccatcaccatcacc-3’ 

Tsr1-HTPR 
5’-GTATCGTTGATACTATTTTATTAGCATTATATTATACAAATAGATCTCAC-
tacgactcactataggg-3’ 

Enp1-HTPF 
5’-AGTTTGTTGATCCACAGGAAGCTAATGATGATTTAATGATTGATGTCAAT-
gagcaccatcaccatcacc-3’ 

Enp1-TAPR 
5’-GGGGGAAAGACCGAGCGATATAAAATTGATGAAAAATTGATATTACAGCA-
tacgactcactataggg-3’ 

Ltv1-HTPF 
5’-AGAAAAAGAAACTTGAGAAGGTCACCAATACACTAAGCAGCTTAAAATTT -
gagcaccatcaccatcacc-3’ 

Ltv1-TAPR 
5’-GTCTACACAGTACTTGTAATGTAGGTGCTTTCTCATCTCATTCTACTCCT-
tacgactcactataggg-3’ 

004 5’-CGGTTTTAATTGTCCTA-3’ 
033 5’-CGCTGCTCACCAATGG-3’ 
020  5’-TGAGAAGGAAATGACGCT-3’ 
ITS1 RT  5’-CCATCTCTTGTCTTCTTGCCCAG-3’ 

 
Supplementary Table 2: Oligonucleotides used in this study.  

Lowercase sequences indicate the plasmid specific sequences. 
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Strain Genotype Reference 

BY4741 MATa; his3Δ1; leu2Δ0; met15Δ0; ura3Δ0 (Brachmann et al, 1998) 

D1076 as BY4741 but with dim1-HTP::K.I.URA3 This study 

D1084 as BY4741 but with dim2-HTP::K.I.URA3 This study 

D1092 as BY4741 but with enp1-HTP::K.l.URA3 This study 

D1091 as BY4741 but with nob1-HTP::K.l.URA3 This study 

D1077 as BY4741 but with rio1-HTP::K.l.URA3 This study 

D1079 as BY4741 but with rio2-HTP::K.l.URA3 This study 

D1081 as BY4741 but with ltv1-HTP::K.l.URA3 This study 

D1089 as BY4741 but with tsr1-HTP::K.l.URA3 This study 

YAF34 
MATa ade2-1 his3-11, 15 leu2-3, 112 trp1-! ura3-1 
KAN::GAL::HA-nob1), (Fatica et al, 2003) 

 
Supplementary Table 3: Yeast strains used in this study. 
 
 
 
 
Supplementary Tables 4-9 
Multiple sequence alignments: Sequences from 2-5 independent experiments were 

aligned to the rDNA sequence using Novoalign 2.05 (www.novocraft.com). Using 

various Perl scripts, we then converted the Novoalign output to a multiple sequence 

alignment. Lowercase letters indicate nucleotide subsitutions. Dashes between 

nucleotides indicate deletions. Mutations were then used to pinpoint the protein cross-

linking site(s). The second row in each file indicates the secondary structure of the 

18S rRNA. A 'dot' indicates single stranded nucleotides, whereas parentheses indicate 

nucleotides that are base-paired. The secondary structure information was obtained 

from http://www.rna.ccbb.utexas.edu/.
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                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT
         007_B01_Liz_101208-B01.seq --------------AACTTTCGATGGT---------------------------------------------------------------------------------------------------------------------------
       044_E11_Liz_221008-1-E11.seq --------------AACTTTCGATGGT---------------------------------------------------------------------------------------------------------------------------
       021_D05_Liz_271008-1-D05.seq ---------------ACTTTCGATGGTAGGAT----------------------------------------------------------------------------------------------------------------------
         047_B11_Liz_101208-B11.seq ------------------TTCGATGGNAGGAT----------------------------------------------------------------------------------------------------------------------

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT
       046_C11_Liz_271008-1-C11.seq -----------------------------------------------------------------------------------AACGAGGAACAtTTGGAGGGC----------------------------------------------
       029_D07_Liz_271008-1-D07.seq --------------------------------------------------------------------------------------------CANTTGGAGGGC----------------------------------------------
       045_D12_Liz_271008-1-D12.seq --------------------------------------------------------------------------------------------CAATTGGAGGGCAAGT------------------------------------------
    025_H08_Liz_221008-1-H08.seq_rc ----------------------------------------------------------------------------------------------NTTGGAGGGCAAGTCTGGT-------------------------------------
    002_G02_Liz_221008-1-G02.seq_rc -----------------------------------------------------------------------------------------------------------------------AGCCGCGGTAATTCCA---------------

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT
       007_B02_Liz_271008-1-B02.seq --------------AGTTAAAAAGCTCGT-------------------------------------------------------------------------------------------------------------------------

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG
       012_E04_Liz_221008-1-E04.seq ----------------------------------------------------------------------------------AGGGtATCGAAGATGATC--------------------------------------------------
       036_E10_Liz_221008-1-E10.seq ----------------------------------------------------------------------------------AGGGGATCGAAGATGATCAGATAC--------------------------------------------

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
       001_H01_Liz_221008-1-H01.seq ----------AATGACCCACTCGGC-----------------------------------------------------------------------------------------------------------------------------
       008_A01_Liz_271008-1-A01.seq ----------------------------------------------------------------NATGGNCGCAAGGCTGAAACTTAAAGGAATTGAC----------------------------------------------------
    026_G08_Liz_221008-1-G08.seq_rc --------------------------------------------------------------------------NGGCTGAAACTTAAAGGgATTGA-----------------------------------------------------
    042_G12_Liz_221008-1-G12.seq_rc ----------------------------------------------------------------------------------NCNTAAAGGAATTGACGGAAG-----------------------------------------------
       018_G06_Liz_221008-1-G06.seq -----------------------------------------------------------------------------------CTNAAAGGAATTGACGGAAGGGCA-------------------------------------------
       038_C10_Liz_271008-1-C10.seq -----------------------------------------------------------------------------------CTNAAAGGAATTGACGGAAG-----------------------------------------------
       042_G11_Liz_221008-1-G11.seq -----------------------------------------------------------------------------------NTNAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAG----------------------------
    019_F06_Liz_221008-1-F06.seq_rc ------------------------------------------------------------------------------------NTAAAGGAATTGACGGAAGGGC--------------------------------------------
         006_C02_LIZ_220808-C02.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCA-------------------------------------------
         007_B02_LIZ_220808-B02.seq --------------------------------------------------------------------------------------AAAGGAATTGACtGAAGGGC--------------------------------------------
       009_H04_Liz_221008-1-H04.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAG------------------------------------
       016_A04_Liz_271008-1-A04.seq --------------------------------------------------------------------------------------AAAGGAATTGAC----------------------------------------------------
         017_H05_LIZ_220808-H05.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
       018_G05_Liz_221008-1-G05.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
    020_E05_Liz_221008-1-E05.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
    020_E06_Liz_221008-1-E06.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC-C------------------------------------------
       022_C05_Liz_271008-1-C05.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
       022_C06_Liz_271008-1-C06.seq --------------------------------------------------------------------------------------NNAGGAATTGACGGAAGGGCA-------------------------------------------
       023_B05_Liz_271008-1-B05.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
       024_A05_Liz_271008-1-A05.seq --------------------------------------------------------------------------------------AAAGGAATTGAC----------------------------------------------------
         025_H07_LIZ_220808-H07.seq --------------------------------------------------------------------------------------AAAGGAATTGACtGAAGGGC--------------------------------------------
       028_E07_Liz_221008-1-E07.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAG----------------------------
    031_B07_Liz_271008-1-B07.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
      038_C10_Liz_101208-C10.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
    047_B12_Liz_271008-1-B12.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC-C------------------------------------------
         048_A11_Liz_101208-A11.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
       014_C04_Liz_271008-1-C04.seq ---------------------------------------------------------------------------------------NAGGAATTGACGGAAGGGC--------------------------------------------
    048_A11_Liz_271008-1-A11.seq_rc ---------------------------------------------------------------------------------------AAGGAATTGACGGAAGGGC-C------------------------------------------
      017_H06_LIZ_220808-H06.seq_rc -------------------------------------------------------------------------------------------------------------------------------------------------ACtGG
      034_G10_LIZ_220808-G10.seq_rc -------------------------------------------------------------------------------------------------------------------------------------------------ANtGG
      042_G11_LIZ_220808-G11.seq_rc -------------------------------------------------------------------------------------------------------------------------------------------------ACtGG

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
      017_H06_LIZ_220808-H06.seq_rc GAAACTCACCAGGTCCAGAC----------------------------------------------------------------------------------------------------------------------------------
      034_G10_LIZ_220808-G10.seq_rc GAAACTCACCAGGTCCAGAC----------------------------------------------------------------------------------------------------------------------------------
      042_G11_LIZ_220808-G11.seq_rc GAAACTCACCAGGTCCAGAC----------------------------------------------------------------------------------------------------------------------------------

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
         028_E08_LIZ_220808-E08.seq ------------------------------------------------------------------------------------------------------------------------------------ACACCGCCCGTCGCTAGT
         002_G02_LIZ_220808-G02.seq --------------------------------------------------------------------------------------------------------------------------------------ACCGCCCGTCGCTAGT
         040_A09_Liz_101208-A09.seq --------------------------------------------------------------------------------------------------------------------------------------ACCGCCCGTCGCT---

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA
       006_C01_Liz_271008-1-C01.seq ---------------------------------------------------------------------------------------------AGAGGAACTAAAAGTCGcAAC------------------------------------
       037_D09_Liz_271008-1-D09.seq ----------------------------------------------------------------------------------------------------CTAAAAGTCGTAAC------------------------------------
         039_B09_Liz_101208-B09.seq ----------------------------------------------------------------------------------------------------CTAAAAGTCGTAAC------------------------------------
       005_D02_Liz_271008-1-D02.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         006_C01_Liz_101208-C01.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         008_A02_Liz_101208-A02.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         009_H04_LIZ_220808-H04.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       010_G03_Liz_221008-1-G03.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       010_G04_Liz_221008-1-G04.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       012_E03_Liz_221008-1-E03.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         015_B03_Liz_101208-B03.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       015_B04_Liz_271008-1-B04.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         016_A03_Liz_101208-A03.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         016_A04_Liz_101208-A04.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       017_H05_Liz_221008-1-H05.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         022_C06_LIZ_220808-C06.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         023_B06_Liz_101208-B06.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       024_A06_Liz_271008-1-A06.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       030_C08_Liz_271008-1-C08.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         032_A08_Liz_101208-A08.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       033_H10_Liz_221008-1-H10.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       035_F09_Liz_221008-1-F09.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         039_B10_Liz_101208-B10.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       041_H11_Liz_221008-1-H11.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       045_D11_Liz_271008-1-D11.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       046_C12_Liz_271008-1-C12.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
       047_B11_Liz_271008-1-B11.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
         047_B12_Liz_101208-B12.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------
      004_E02_LIZ_220808-E02.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTT-CCGTAGGTG--------------------
      013_D03_LIZ_220808-D03.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAGGTG--------------------
    013_D03_Liz_271008-1-D03.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAGGTGAACCTGCGGAAGGATC----
      015_B04_LIZ_220808-B04.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGT-------------------------
       032_A08_Liz_271008-1-A08.seq ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAGGTGAACCTGCGGAAG--------
         040_A10_Liz_101208-A10.seq ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTNGGTGAACCTGCGGANNGATC----
    017_H06_Liz_221008-1-H06.seq_rc -------------------------------------------------------------------------------------------------------------------ANNNTTNCGTAGGTGAgCCTGCGGAAGGATC----

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)>RDN18-1+Dstem
                      RDN18-1+Dstem agaaatttaatgat
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                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
       014_C03_SG_060608_01_C03.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGC----------------------------------------------------------------------------
       014_C04_SG_060608_01_C04.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
    016_A03_SG_060608_01_A03.seq_rc ----------------------------------------GAGAGCTCTTTCTTGATTTTGTG---------------------------------------------------------------------------------------
       022_C05_SG_090708_02-C05.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
       022_C06_SG_090708_02-C06.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGT------------------------------------------------------------------------------------
       032_A08_SG_060608_01_A08.seq ----------------------------------------GAGAGCTCTTTCTTG--TTTGTGG--------------------------------------------------------------------------------------
       038_C10_SG_060608_01_C10.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
       046_C11_SG_060608_01_C11.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
    046_C12_SG_090708_02-C12.seq_rc ----------------------------------------GAGAGCTCTTTCTTGATTTTGNGG--------------------------------------------------------------------------------------
       047_B12_SG_090708_02-B12.seq ----------------------------------------GAGAGCTCTTTCTTGATTTTGT----------------------------------------------------------------------------------------
       006_C02_SG_060608_01_C02.seq -----------------------------------------AGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
    008_A01_SG_090708_02-A01.seq_rc -----------------------------------------AGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
    008_A02_SG_090708_02-A02.seq_rc -----------------------------------------AGAGCTCTTTCTTGATTTTG-----------------------------------------------------------------------------------------
       014_C04_SG_090708_02-C04.seq -----------------------------------------AGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
       016_A03_SG_090708_02-A03.seq -----------------------------------------AGAGCTCTTTCTTGATTTTGTGGGTGGTGGT------------------------------------------------------------------------------
       030_C08_SG_090708_02-C08.seq -----------------------------------------AGAGgNCTTTCTTGATTTTGTGGGTGGTGGTGC----------------------------------------------------------------------------
       022_C06_SG_060608_01_C06.seq ------------------------------------------GAGCTCTTTCTTGATTTTGTGGGTGGgGGNGC----------------------------------------------------------------------------
    038_C09_SG_090708_02-C09.seq_rc ------------------------------------------GAGCTCTTTCTTG--TTTGT----------------------------------------------------------------------------------------
       031_B07_SG_090708_02-B07.seq -------------------------------------------AGCTCTTTCTTGATTTTGTGG--------------------------------------------------------------------------------------
       031_B08_SG_090708_02-B08.seq -------------------------------------------------TTCTTGATcTTGTGGGTGGTGGT------------------------------------------------------------------------------
       023_B06_SG_060608_01_B06.seq -----------------------------------------------------------TGTGGGTGGTGGTGCATGGCC----------------------------------------------------------------------

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
    016_A04_SG_060608_01_A04.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATGCCCTT---------------------------------------------------------
       038_C10_SG_090708_02-C10.seq ----------------------------------------------------------------------------AGGTCTGTGATGCCCTT---------------------------------------------------------
    040_A09_SG_060608_01_A03.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATNCCCNT---------------------------------------------------------
    048_A11_SG_060608_01_A11.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATGCCCT----------------------------------------------------------
    048_A12_SG_060608_01_A12.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATNCCCTT---------------------------------------------------------
    015_B03_SG_060608_01_B03.seq_rc ------------------------------------------------------------------------------GTCTGTGATGCCCTT---------------------------------------------------------
    007_B02_SG_060608_01_B02.seq_rc ------------------------------------------------------------------------------------------------------------------------------------AGCGAGTCTAACCTTGGC

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
    007_B02_SG_060608_01_B02.seq_rc CGAGAG------------------------------------------------------------------------------------------------------------------------------------------------

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)
                      RDN18-1+Dstem agaaatttaatgat
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                                  1 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 150
                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT
         036_E09_LIZ_200509_E09.seq ----------------------------------------------------------------------------GATTCCGGAGAGGGAGCCTG------------------------------------------------------
        004_E02_Sander-1-E02.seq_rc -------------------------------------------------------------------------------------------------------------------------------AGGCGCGCAAATTACCCAATCCT

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT
        004_E02_Sander-1-E02.seq_rc ---TCAGGGAGGTAGTGACAAT--------------------------------------------------------------------------------------------------------------------------------
      032_A07_LIZ_200509_A07.seq_rc -ATgCAGGGAGGTAGTGAC-----------------------------------------------------------------------------------------------------------------------------------
         034_G09_LIZ_200509_G09.seq -AaTCAGGGAGGTAGTGAC-----------------------------------------------------------------------------------------------------------------------------------
      026_G07_LIZ_080709-G07.seq_rc ----CAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTtAAT------------------------------------------------------------------------
      034_G10_LIZ_080709-G10.seq_rc -------------AGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAAT---------------------------------------------------------------------------------------
      008_A02_LTV1_04_06_A02.seq_rc ----------------------AAATAACGATACAGGGCCCATcCGGGTCTTGTAATTGGAATGAG------------------------------------------------------------------------------------
        031_B08_SG_01_01_06_B08.seq ------------------------gcAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
           014_C04_Sander-1-C04.seq -------------------------NNNttANACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGC-------------------------------
         001_H01_LIZ_080709-H01.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGA-----------------------------------------------------------------------------------------
         004_E01_LIZ_080709-E01.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAG------------------------------------------------------------------------------------
           005_D01_Sander-1-D01.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         007_B01_LTV1_04_06_B01.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
      009_H03_LTV1_04_06_H03.seq_rc --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
        013_D03_Sander-1-D03.seq_rc --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
      022_C05_LTV1_04_06_C05.seq_rc --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         022_C06_LTV1_04_06_C06.seq --------------------------gACGATACAGGGCCCAT-CGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         025_H08_LIZ_080709-H08.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         027_F08_LTV1_04_06_F08.seq --------------------------AACGATACAGGGCCCAT-CGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         042_G11_LIZ_200509_G11.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAG------------------------------------------------------------------------------------
         044_E12_LIZ_080709-E12.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
      045_D11_LIZ_200509_D11.seq_rc --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTG-------------------------------------------------------------------------------------------
        046_C12_SG_01_01_06_C12.seq --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGcGT-----------------------------------------------------------------------------------
           001_H01_Sander-1-H01.seq -----------------------------GATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAG------------------------------------------------------------------------------------
     022_C06_SG_01_01_06_C06.seq_rc -----------------------------GATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTAC---------------------------------------------------------------------------------
         033_H10_LIZ_080709-H10.seq -----------------------------GATACAGGGCCCAT-CGGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
      037_D09_LTV1_04_06_D09.seq_rc -----------------------------GATACAGGGCCCATT-GGGTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         040_A09_LIZ_080709-A09.seq -----------------------------GATACAGGGCCCATcgGGaTCTTGTAATTGGAATGAGT-----------------------------------------------------------------------------------
         034_G10_LTV1_04_06_G10.seq ----------------------------------------CAT-CGGGTCTTGTAATTGGAAT---------------------------------------------------------------------------------------
        014_C04_SG_01_01_06_C04.seq --------------------------------------------------------------------------------------GAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT
      039_B10_LTV1_04_06_B10.seq_rc --------------------------------------------------------------------------------------------------------------GGTGCCAGCAGCCGCGGTAATTCCtGgT------------

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT
        014_C04_SG_01_01_06_C04.seq ATTAAAGTTGTTGCAGTTAAAAAGCTCGT-------------------------------------------------------------------------------------------------------------------------
         031_B07_LIZ_200509_B07.seq ---AAAGTTGTTGC----------------------------------------------------------------------------------------------------------------------------------------
           022_C05_Sander-1-C05.seq ------------------AAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGA-------------------------------------
        030_C08_SG_01_01_06_C08.seq ------------------------CTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTT--CGTGTACTGGATTTCCA------------------------------------------------------------------
      024_A05_LIZ_080709-A05.seq_rc -------------------------TCGTAGTTGAACTTTGGGCCCGGTTNNCCNGTNCGATTcTTTCGTGTACTGGATTTCCA------------------------------------------------------------------
      043_F12_LIZ_080709-F12.seq_rc --------------------------CGaAGTTGAACTTTGGGCCCGGTTNNCNNGgNCGATTTT--CGTGTACTGGATTTCCAA-----------------------------------------------------------------
           007_B01_Sander-1-B01.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTT--CGTGTACTG--------------------------------------------------------------------------
           007_B02_Sander-1-B02.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTT--CGTGTACTG--------------------------------------------------------------------------
           009_H03_Sander-1-H03.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGG-------------------------------------------------------------------------
         014_C03_LIZ_080709-C03.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAG------------------------------------
        015_B03_Sander-1-B03.seq_rc -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTNgTTCGTGTACTGGATTTCCAACGGGGCCTTTNCTc---------------------------------------------------
           017_H06_Sander-1-H06.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAG------------------------------------
         034_G10_LIZ_200509_G10.seq -----------------------------AGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTT--CGTGTACTGGATTTCCAACG---------------------------------------------------------------
     023_B05_SG_01_01_06_B05.seq_rc --------------------------------------------------------------------GTGTACTGGATT----------------------------------------------------------------------
     008_A01_SG_01_01_06_A01.seq_rc ------------------------------------------------------------------------------------------------CTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTT-------
      027_F07_LIZ_080709-F07.seq_rc -------------------------------------------------------------------------------------------------------------------------------------------------ACTTT

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA
      027_F07_LIZ_080709-F07.seq_rc GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGC------------------------------------------------------------------------------------------------------

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG
        021_D05_SG_01_01_06_D05.seq --------------------------------------------------------------------------------------------------------------------------------------NACNNNGNATCGGNTG
      002_G01_LTV1_04_06_G01.seq_rc ------------------------------------------------------------------------------------------------------------------------------------------AGGGATtGGGTG

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
        021_D05_SG_01_01_06_D05.seq GTGTTTTTTTAATGACNCACTNGNCNCCTTNCGA-AAATCNAAGTCTTTGGGNT------------------------------------------------------------------------------------------------
      002_G01_LTV1_04_06_G01.seq_rc GTGTTTTTTTt-------------------------------------------------------------------------------------------------------------------------------------------
         012_E04_LTV1_04_06_E04.seq -----------------------------------------AAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTG----------------------------------------------------------------------
        010_G03_Sander-1-G03.seq_rc ----------------------------------------------------------------------CGCAAGG-TGAAACTTgAAGGAATTGACGGt-------------------------------------------------
         011_F04_LIZ_080709-F04.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
         011_F04_LIZ_080709-F04.seq GAAA--------------------------------------------------------------------------------------------------------------------------------------------------
         037_D09_LIZ_200509_D09.seq ------------------------------------------------------GATTTTGTGGGTGGTGGTGC----------------------------------------------------------------------------
        014_C03_SG_01_01_06_C03.seq -----------------------------------------------------------------------------------CTcAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGA-------------------
         031_B08_LIZ_200509_B08.seq ---------------------------------------------------------------------------------------------------------------AATTGCGATAACGAACGAGACCTT---------------
        005_D02_Sander-1-D02.seq_rc ---------------------------------------------------------------------------------------------------------------------------------------AACCTACTAAATAGT
         047_B11_LIZ_200509_B11.seq ---------------------------------------------------------------------------------------------------------------------------------------AACCTACTAAATAGT
         048_A11_LIZ_200509_A11.seq ---------------------------------------------------------------------------------------------------------------------------------------AACCTACTAAATAGT

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        005_D02_Sander-1-D02.seq_rc GGTGCTANCATTTGCTGGTTATCCACTTCTTAGAGGGAC---------------------------------------------------------------------------------------------------------------
         047_B11_LIZ_200509_B11.seq GGTGCTAGCATTTGCTGGTT--CCACTTCTTAGAGGGAC---------------------------------------------------------------------------------------------------------------
         048_A11_LIZ_200509_A11.seq GGTGCTAGCATTTGCTGGTT--CCACTTCTTAGAGGGAC---------------------------------------------------------------------------------------------------------------
     046_C11_SG_01_01_06_C11.seq_rc -----------------------------TcAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
        002_G01_Sander-1-G01.seq_rc -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAAT-----------------------------------------------------------------------------
        002_G02_Sander-1-G02.seq_rc -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
         003_F02_LIZ_080709-F02.seq -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAAC--------------------------------------------------------------------------
           006_C02_Sander-1-C02.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
         013_D03_LIZ_080709-D03.seq -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAAC--------------------------------------------------------------------------
         021_D05_LIZ_080709-D05.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
         034_G09_LTV1_04_06_G09.seq --------------------------------------------GgTTCAAGCCGATGGAAGTTTGAGGt--------------------------------------------------------------------------------
     022_C05_SG_01_01_06_C05.seq_rc -------------------------------------------------------------------------------TCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTG--
      033_H10_LIZ_200509_H10.seq_rc -------------------------------------------------------------------------------------------------------------ACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
      044_E11_LIZ_200509_E11.seq_rc -------------------------------------------------------------------------------------------------------------ACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
           011_F04_Sander-1-F04.seq ----------------------------------------------------------------------------------------------------------------CGCNCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
         004_E02_LIZ_080709-E02.seq -----------------------------------------------------------------------------------------------------------------GCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        013_D04_SG_01_01_06_D04.seq -----------------------------------------------------------------------------------------------------------------GCGaTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
      038_C10_LIZ_200509_C10.seq_rc -----------------------------------------------------------------------------------------------------------------GCGCTACACTGACGGAGCCAGCGAGTC-AACCTTGGC
         001_H02_LIZ_080709-H02.seq ------------------------------------------------------------------------------------------------------------------CGCTACANTGACGGAGCCAGCGAGTCTAACCTTGGC
         002_G01_LIZ_080709-G01.seq ------------------------------------------------------------------------------------------------------------------CtCNcNNtTGACGGAGCCAGCGAGTCTAACCTTGGC
      002_G02_LIZ_080709-G02.seq_rc --------------------------------------------------------------------------------------------------------------------CTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        008_A02_Sander-1-A02.seq_rc --------------------------------------------------------------------------------------------------------------------CgACACTGACGGAGCCAGCGAGTCTAACCTTGGC
         041_H11_LIZ_080709-H11.seq --------------------------------------------------------------------------------------------------------------------CcNCNaNGANGGAGCCAGCGAGTCTAACCTTGGC
         042_G12_LIZ_200509_G12.seq --------------------------------------------------------------------------------------------------------------------CgACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        015_B04_Sander-1-B04.seq_rc ---------------------------------------------------------------------------------------------------------------------cACACTGACGGAGCCAGCGAGTC-AACCTTGGC
           008_A01_Sander-1-A01.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAaTCTAACCT----
         010_G03_LIZ_080709-G03.seq ----------------------------------------------------------------------------------------------------------------------NCACTGACGGAGCCAGCGAGTC-AACCTTGGC
           016_A04_Sander-1-A04.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGT--AACCTTGGC
           018_G06_Sander-1-G06.seq ----------------------------------------------------------------------------------------------------------------------ACNtgtACGGAGCCAGCGAGTCTAACCTTGGC
           021_D05_Sander-1-D05.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        021_D06_Sander-1-D06.seq_rc ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        023_B05_Sander-1-B05.seq_rc ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTC-AACCTTGGC
         023_B06_LIZ_080709-B06.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        024_A05_Sander-1-A05.seq_rc ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
         025_H07_LIZ_080709-H07.seq ----------------------------------------------------------------------------------------------------------------------NCACTGANGGAGCCAGCGAGTCTAACCTTGGC
         030_C07_LIZ_080709-C07.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
         033_H09_LIZ_080709-H09.seq ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTC-AACCTTGGC
      040_A10_LIZ_200509_A10.seq_rc ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
      041_H12_LIZ_200509_H12.seq_rc ----------------------------------------------------------------------------------------------------------------------ACACTGACGGAGCCAGCGAGTCTAACCTTGGC
      006_C02_LIZ_080709-C02.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      008_A02_LIZ_080709-A02.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
           009_H04_Sander-1-H04.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
        010_G04_Sander-1-G04.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGT--AACCTTGGC
      011_F03_LIZ_080709-F03.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
           012_E04_Sander-1-E04.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGtCAGCGAGTC-AACCTTGGC
        013_D04_Sander-1-D04.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTC-AACCTTGGC
      015_B03_LIZ_080709-B03.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTC-AACCTTGGC
        017_H05_Sander-1-H05.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
           018_G05_Sander-1-G05.seq ------------------------------------------------------------------------------------------------------------------------ACTtACGGAGCCAGCGAGTCTAACCTTGGC
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           019_F05_Sander-1-F05.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGT--AACCTTGGC
      019_F06_LIZ_080709-F06.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGT--AACCTTGGC
           019_F06_Sander-1-F06.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
           020_E05_Sander-1-E05.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGcC-AACCTTGGC
           020_E06_Sander-1-E06.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      024_A06_LIZ_080709-A06.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
         026_G08_LIZ_080709-G08.seq ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTgACCTTGGC
      036_E10_LIZ_080709-E10.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      037_D09_LIZ_080709-D09.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      038_C09_LIZ_080709-C09.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      039_B09_LIZ_080709-B09.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC
      040_A10_LIZ_080709-A10.seq_rc ------------------------------------------------------------------------------------------------------------------------ACTGACGGAGCCAGCGAGTCTAACCTTGGC

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
      033_H10_LIZ_200509_H10.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      044_E11_LIZ_200509_E11.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           011_F04_Sander-1-F04.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGcGCTGGGGAT----------------------------------------------------------------------------------------------------------
         004_E02_LIZ_080709-E02.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGC-----------------------------------------------------------------------------------------------------
        013_D04_SG_01_01_06_D04.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      038_C10_LIZ_200509_C10.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
         001_H02_LIZ_080709-H02.seq CGAGAGGcCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
         002_G01_LIZ_080709-G01.seq CGAGAGGTCTTGGTAATCTTGTGAAACT--------------------------------------------------------------------------------------------------------------------------
      002_G02_LIZ_080709-G02.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCT----------------------------------------------------------------------------------------------------------------
        008_A02_Sander-1-A02.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACc--------------------------------------------------------------------------------------------------------------------------
         041_H11_LIZ_080709-H11.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGC-----------------------------------------------------------------------------------------------------
         042_G12_LIZ_200509_G12.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGG------------------------------------------------------------------------------------------------------------
        015_B04_Sander-1-B04.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATtG--------------------------------------------------------------------------------------------------------
         010_G03_LIZ_080709-G03.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGC-----------------------------------------------------------------------------------------------------
           016_A04_Sander-1-A04.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           018_G06_Sander-1-G06.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           021_D05_Sander-1-D05.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
        021_D06_Sander-1-D06.seq_rc CGAGAGGTCTTGGNAATCTTGTGAAACTCCGTCGTGCTGGGGATtG--------------------------------------------------------------------------------------------------------
        023_B05_Sander-1-B05.seq_rc CGAG--------------------------------------------------------------------------------------------------------------------------------------------------
         023_B06_LIZ_080709-B06.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
        024_A05_Sander-1-A05.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGcc------------------------------------------------------------------------------------------------------------------
         025_H07_LIZ_080709-H07.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
         030_C07_LIZ_080709-C07.seq CGAGAGGTCTcGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGC-----------------------------------------------------------------------------------------------------
         033_H09_LIZ_080709-H09.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      040_A10_LIZ_200509_A10.seq_rc CGtGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      041_H12_LIZ_200509_H12.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      006_C02_LIZ_080709-C02.seq_rc CGAGAGGTCTNGGTAATCTTGTGAAACTCCGTCGTGC-----------------------------------------------------------------------------------------------------------------
      008_A02_LIZ_080709-A02.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGA--AgTGgAAT---------------------------------------------------------------------------------------------
           009_H04_Sander-1-H04.seq CGAGtGGTCTTGGTAATCTTGTGAAACTCCGTCGTaCTGGGGAT----------------------------------------------------------------------------------------------------------
        010_G04_Sander-1-G04.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      011_F03_LIZ_080709-F03.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           012_E04_Sander-1-E04.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
        013_D04_Sander-1-D04.seq_rc CGAGAGGTCTTGNaAATCTTGTGAAACTCCGTCGTGCTGGGGATtG--------------------------------------------------------------------------------------------------------
      015_B03_LIZ_080709-B03.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAG------------------------------------------------------------------------------------------------------
        017_H05_Sander-1-H05.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAAC---------------------------------------------------------------------------------------------------------------------------
           018_G05_Sander-1-G05.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           019_F05_Sander-1-F05.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      019_F06_LIZ_080709-F06.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           019_F06_Sander-1-F06.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           020_E05_Sander-1-E05.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
           020_E06_Sander-1-E06.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      024_A06_LIZ_080709-A06.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATtG--------------------------------------------------------------------------------------------------------
         026_G08_LIZ_080709-G08.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------
      036_E10_LIZ_080709-E10.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTC-------------------------------------------------------------------------------------------------------------------------
      037_D09_LIZ_080709-D09.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATtG--------------------------------------------------------------------------------------------------------
      038_C09_LIZ_080709-C09.seq_rc CGAGAGGTCTTGGNAATCTTGTGAAACTCCGTCGTGCTGGGGATt---------------------------------------------------------------------------------------------------------
      039_B09_LIZ_080709-B09.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATtGg-------------------------------------------------------------------------------------------------------
      040_A10_LIZ_080709-A10.seq_rc CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAN------------------------------------------------------------------------------------------------------
      019_F06_LTV1_04_06_F06.seq_rc ------------------------------------------------------------------------------------------------------------------------------------ACACCGCCCGTCGCT---
     032_A07_SG_01_01_06_A07.seq_rc ------------------------------------------------------------------------------------------------------------------------------------ACACCGCCCGTCGCT---
         028_E07_LIZ_200509_E07.seq ----------------------------------------------------------------------------------------------------------------------------------------CGCCCGTCGCT---

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)
                      RDN18-1+Dstem agaaatttaatgat
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                                  1 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 150
                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT
    039_B10_SG_081008_01-B10.seq_rc ----------------------------------------------------------AACGGGGAATAAGGGTTCGAT-CCGGAGAGGGAGCCTGAGAAACGNCNACNNCATCCAAGGAAGGCAGCAGGCGC-----------------

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG
    048_A11_SG_081008_01-A11.seq_rc ------------------ATTGAAGACTAACTAtTGCGAAAGCATTTGCCAAGGACGTTTTCATggNTCAAGAACGAAAGTTAGGGGATC------------------------------------------------------------
    044_E12_SG_120808_03-E12.seq_rc ---------------------------------------------------------------------------------------------------------------------------------ATGCCGACTAGGGATCGGGTG

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
    044_E12_SG_120808_03-E12.seq_rc -TGTTTTTTT--------------------------------------------------------------------------------------------------------------------------------------------
    006_C01_SG_081008_01-C01.seq_rc -----------------------------------------------------------------ATGGTCGCAAGGCTGAAACTTAAAGGAATTNA---AAGGGCACCACCAGGAGTGGAGCCTGCG----------------------
       016_A03_SG_081008_01-A03.seq -----------------------------------------------------------------------------------CTNNAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGC---------------------------
       023_B06_SG_081008_01-B06.seq --------------------------------------------------------------------------------------NAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTT------------------
    031_B07_SG_081008_01-B07.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACtACCAGGAGTGGAGCCTGCGGC--------------------
       032_A08_SG_081008_01-A08.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTG------------

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
       021_D06_SG_081008_01-D06.seq --------------------------------------------------------------------------------------------------------------------------------------------ACTNAANAGT

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
       021_D06_SG_081008_01-D06.seq GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGA-----------------------------------------------------------------------------------
       046_C12_SG_081008_01-C12.seq --------CATNTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAA------------------------------------------------------------------------------
       037_D09_SG_081008_01-D09.seq ---------------------------NCNTNNAGGGACTATCGGTT-CAAGCCGATGGAAG----------------------------------------------------------------------------------------
       007_B01_SG_081008_01-B01.seq ----------------------------CTNNNAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGCN-------------------------------------------------------------------------------
       007_B02_SG_081008_01-B02.seq ----------------------------CTNAGAGGGACTATCGGTc-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       008_A02_SG_081008_01-A02.seq ----------------------------CTTANAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       016_A04_SG_081008_01-A04.seq ----------------------------CTNAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       045_D12_SG_081008_01-D12.seq ----------------------------CNTAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAG----------------------------------------------------------------------------------
    048_A12_SG_081008_01-A12.seq_rc ----------------------------CTTAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    023_B05_SG_081008_01-B05.seq_rc ------------------------------TAGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       039_B09_SG_081008_01-B09.seq ------------------------------TNGAGGGACTATCGGT--CAAGCCGATGGAAGTTaGAGGC--------------------------------------------------------------------------------
       003_F01_SG_120808_03-F01.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       003_F02_SG_120808_03-F02.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGG---------------------------------------------------------------------------------
       004_E01_SG_120808_03-E01.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       004_E02_SG_120808_03-E02.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGCA-------------------------------------------------------------------------------
       006_C02_SG_081008_01-C02.seq -------------------------------NGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGA-----------------------------------------------------------------------------------
    009_H04_SG_120808_03-H04.seq_rc -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       010_G04_SG_120808_03-G04.seq -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    011_F03_SG_120808_03-F03.seq_rc -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       011_F04_SG_120808_03-F04.seq -------------------------------ANAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGANGC--------------------------------------------------------------------------------
    013_D03_SG_081008_01-D03.seq_rc -------------------------------AGAGGGNCTNTNGG---CAAGCCGATGGAAGTTTGAGGCAA------------------------------------------------------------------------------
       017_H06_SG_120808_03-H06.seq -------------------------------AGAGGGACTATCGGT--CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       018_G05_SG_120808_03-G05.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    018_G06_SG_120808_03-G06.seq_rc -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       019_F05_SG_120808_03-F05.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       019_F06_SG_120808_03-F06.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       024_A06_SG_081008_01-A06.seq -------------------------------AGAGGGACTATCGGcT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       025_H07_SG_120808_03-H07.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       027_F07_SG_120808_03-F07.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       028_E07_SG_120808_03-E07.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGgTGGAAGTTTGAGGC--------------------------------------------------------------------------------
    028_E08_SG_120808_03-E08.seq_rc -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    034_G09_SG_120808_03-G09.seq_rc -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    034_G10_SG_120808_03-G10.seq_rc -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    037_D10_SG_081008_01-D10.seq_rc -------------------------------AGAGGNNCTAaCGGgTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       041_H12_SG_120808_03-H12.seq -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       042_G11_SG_120808_03-G11.seq -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       043_F11_SG_120808_03-F11.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       043_F12_SG_120808_03-F12.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       044_E11_SG_120808_03-E11.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       013_D04_SG_081008_01-D04.seq --------------------------------NAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       022_C05_SG_081008_01-C05.seq --------------------------------GAGGGACTATCGGTT-CAAGCCGATGGAAGTTTG------------------------------------------------------------------------------------
       026_G07_SG_120808_03-G07.seq ---------------------------------AGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       042_G12_SG_120808_03-G12.seq ---------------------------------AGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    045_D11_SG_081008_01-D11.seq_rc ---------------------------------AGGGcCTNTNGGT--CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
       036_E10_SG_120808_03-E10.seq ----------------------------------------ATCNNTT-CAAGCCGATGNAAGTTNGAGGC--------------------------------------------------------------------------------
       047_B11_SG_081008_01-B11.seq -----------------------------------------------------------------------------------------------------------------------CACTGACGGAGCCAGCGAGTC-AACCTTGGC

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
       047_B11_SG_081008_01-B11.seq CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGAT----------------------------------------------------------------------------------------------------------

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA
       002_G02_SG_120808_03-G02.seq -------------------------------------------------------------AGAGCGGAGAATTTGGAC-----------------------------------------------------------------------
       022_C06_SG_081008_01-C06.seq -----------------------------------------------------------------------------------------------------------------------------------------------------A

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)
                      RDN18-1+Dstem agaaatttaatgat
       022_C06_SG_081008_01-C06.seq AGAAATTTAAT--
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                                  1 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 150
                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG
       026_G08_Liz_271008-1-G08.seq ---GNAATTCTTGGATTTATTGAAGACTAAC-----------------------------------------------------------------------------------------------------------------------

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
    020_E06_Liz_271008-1-E06.seq_rc -----------------------------------------------------------------------------------CTNAAAGGAATTGACGGAAGGGC--------------------------------------------
       035_F09_Liz_271008-1-F09.seq ---------------------------------------------------------------------------------------AAGGAATTGACGGAAG-----------------------------------------------
    001_H01_Liz_271008-1-H01.seq_rc ----------------------------------------------------------------------------------------------------AAGGGCACCACCAGGAGTGGAGCCNGCGGCTTAATTTGACTCAAtACGGG
       003_F01_Liz_271008-1-F01.seq --------------------------------------------------------------------------------------------------------------CCAGGAGTGGAGCCTGCGGCTTAATTTGACTtAAC-----
       042_G11_Liz_271008-1-G11.seq --------------------------------------------------------------------------------------------------------------CCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAtACGGG
       025_H08_Liz_271008-1-H08.seq ---------------------------------------------------------------------------------------------------------------CANGAGTGGAGCCTGCGGCTTAATTTGACTCAAtACGGG
       041_H11_Liz_271008-1-H11.seq ----------------------------------------------------------------------------------------------------------------AGGAGTGGAGCCTGCGGCTTAATTTGACTCAACAtGGG
    009_H04_Liz_271008-1-H04.seq_rc --------------------------------------------------------------------------------------------------------------------------CNTGCGGCTTAATTTGACTCAACACGGG
    018_G05_Liz_221008-2-G05.seq_rc --------------------------------------------------------------------------------------------------------------------------CNTaNGGgTTAATTTGACTCAACACGGG
       018_G06_Liz_271008-1-G06.seq --------------------------------------------------------------------------------------------------------------------------CCTGCGGCTTAATTTGACTCAAtACGGG
       018_G05_Liz_271008-1-G05.seq ---------------------------------------------------------------------------------------------------------------------------CTGCGGCTTAATTTGACTCAAtACGGG
       041_H12_Liz_271008-1-H12.seq ---------------------------------------------------------------------------------------------------------------------------CTGCGGCTTAATTTGACTCAAtACG--
       011_F04_Liz_221008-2-F04.seq --------------------------------------------------------------------------------------------------------------------------------NCTNAATTTGACTCAAtACGGG
       043_F11_Liz_271008-1-F11.seq --------------------------------------------------------------------------------------------------------------------------------GCTTAANTTGACTCAAtACGGG
       017_H05_Liz_271008-1-H05.seq ---------------------------------------------------------------------------------------------------------------------------------CTNAATTTGACTCAAtACGGG
       026_G07_Liz_221008-2-G07.seq ---------------------------------------------------------------------------------------------------------------------------------CTTAAgNTGACTCAAtACGGG
       041_H11_Liz_221008-2-H11.seq ---------------------------------------------------------------------------------------------------------------------------------CTTAATTTGACTCAAtACGGG
       042_G11_Liz_221008-2-G11.seq ---------------------------------------------------------------------------------------------------------------------------------CTTAATNTGACTCAACACGGG
       002_G02_Liz_221008-2-G02.seq ----------------------------------------------------------------------------------------------------------------------------------NTNATTTGACTCAAtACGGG
       009_H03_Liz_221008-2-H03.seq ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAAtACGGG
       010_G03_Liz_221008-2-G03.seq ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAACACGGG
       012_E04_Liz_271008-1-E04.seq ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAAtACGGG
       019_F06_Liz_221008-2-F06.seq ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAACACGGG
       020_E05_Liz_271008-1-E05.seq ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAACACGGG
       043_F11_Liz_221008-2-F11.seq ------------------------------------------------------------------------------------------------------------------------------------AATcTGACTCAACAtGGG
    044_E12_Liz_271008-1-E12.seq_rc ------------------------------------------------------------------------------------------------------------------------------------AATTTGACTCAA-ACGGG
       009_H03_Liz_271008-1-H03.seq --------------------------------------------------------------------------------------------------------------------------------------TTTGACTCAACACGGG
    033_H10_Liz_271008-1-H10.seq_rc --------------------------------------------------------------------------------------------------------------------------------------TTTGACTCAACANGGG
       003_F01_Liz_221008-2-F01.seq -------------------------------------------------------------------------------------------------------------------------------------------CNCAAtANGGG
       004_E02_Liz_271008-1-E02.seq -------------------------------------------------------------------------------------------------------------------------------------------CTCAACACGGG
       012_E03_Liz_271008-1-E03.seq --------------------------------------------------------------------------------------------------------------------------------------------TCAAtACGGG
       009_H04_Liz_221008-2-H04.seq ---------------------------------------------------------------------------------------------------------------------------------------------CAACACGGG
       043_F12_Liz_221008-2-F12.seq ----------------------------------------------------------------------------------------------------------------------------------------------AAtACGGG
       011_F03_Liz_221008-2-F03.seq ------------------------------------------------------------------------------------------------------------------------------------------------NACGGG

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
    001_H01_Liz_271008-1-H01.seq_rc GAA---------------------------------------------------------------------------------------------------------------------------------------------------
       042_G11_Liz_271008-1-G11.seq G-----------------------------------------------------------------------------------------------------------------------------------------------------
       025_H08_Liz_271008-1-H08.seq NA----------------------------------------------------------------------------------------------------------------------------------------------------
       041_H11_Liz_271008-1-H11.seq GAAACT------------------------------------------------------------------------------------------------------------------------------------------------
    009_H04_Liz_271008-1-H04.seq_rc G-----------------------------------------------------------------------------------------------------------------------------------------------------
    018_G05_Liz_221008-2-G05.seq_rc GA----------------------------------------------------------------------------------------------------------------------------------------------------
       018_G06_Liz_271008-1-G06.seq GAAA--------------------------------------------------------------------------------------------------------------------------------------------------
       018_G05_Liz_271008-1-G05.seq GAAA--------------------------------------------------------------------------------------------------------------------------------------------------
       011_F04_Liz_221008-2-F04.seq G-----------------------------------------------------------------------------------------------------------------------------------------------------
       043_F11_Liz_271008-1-F11.seq G-----------------------------------------------------------------------------------------------------------------------------------------------------
       017_H05_Liz_271008-1-H05.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       026_G07_Liz_221008-2-G07.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       041_H11_Liz_221008-2-H11.seq G-----------------------------------------------------------------------------------------------------------------------------------------------------
       042_G11_Liz_221008-2-G11.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       002_G02_Liz_221008-2-G02.seq GAA---------------------------------------------------------------------------------------------------------------------------------------------------
       009_H03_Liz_221008-2-H03.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       010_G03_Liz_221008-2-G03.seq GAAAC-------------------------------------------------------------------------------------------------------------------------------------------------
       012_E04_Liz_271008-1-E04.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       019_F06_Liz_221008-2-F06.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       020_E05_Liz_271008-1-E05.seq G-----------------------------------------------------------------------------------------------------------------------------------------------------
       043_F11_Liz_221008-2-F11.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
    044_E12_Liz_271008-1-E12.seq_rc GAAACTCACCA-------------------------------------------------------------------------------------------------------------------------------------------
       009_H03_Liz_271008-1-H03.seq GAAACTCACCAGGTCCAG------------------------------------------------------------------------------------------------------------------------------------
    033_H10_Liz_271008-1-H10.seq_rc GAAACTCACCAGGTCCAGAC--AAT-----------------------------------------------------------------------------------------------------------------------------
       003_F01_Liz_221008-2-F01.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       004_E02_Liz_271008-1-E02.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       012_E03_Liz_271008-1-E03.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       009_H04_Liz_221008-2-H04.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       043_F12_Liz_221008-2-F12.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
       011_F03_Liz_221008-2-F03.seq GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
    001_H01_Liz_221008-2-H01.seq_rc --------------------------------------------------------------------------------------------------------------------------------------ACCGCCCGTCGC----

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA
       042_G12_Liz_221008-2-G12.seq ----------------------------------------------------------------------------------------------------CNAAAAGTCGTAAC------------------------------------
       003_F02_Liz_221008-2-F02.seq ------------------------------------------------------------------------------------------------------AAAAGTCGTAAC------------------------------------

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)>RDN18-1+Dstem
                      RDN18-1+Dstem agaaatttaatgat
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                                  1 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 150
                      18Ssec_struct ...( H1)...(H2)( H1 ).(    H3  ).(  H4  )(     H5    )..(      H6    )..........(     H6  ).....( )......(        H7       )...........(              
                      RDN18-1+Dstem TATCTGGTTGATCCTGCCAGTAGTCATATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTATAAGCAATTTATACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTTCCTTTACTACATGGTATAACT

                                151 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 300
                      18Ssec_struct    H8                   )......(  H9a  )....(  H9a  )....( H9b)........(  H9b  )....(   H9b   )......( H9a).........(  H10  ).....(  H10 )....(       
                      RDN18-1+Dstem GTGGTAATTCTAGAGCTAATACATGCTTAAAATCTCGACCCTTTGGAAGAGATGTATTTATTAGATAAAAAATCAATGTCTTCGGACTCTTTGATGATTCATAATAACTTTTCGAATCGCATGGCCTTGTGCTGGCGATGGTTCATTCAA

                                301 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 450
                      18Ssec_struct H7     )(          H11       ).......(       H11        )...(  H12 )....(   H12   )( ).( H13)..........( H13).(   H14    )....(   H5    ).(         H1
                      RDN18-1+Dstem ATTTCTGCCCTATCAACTTTCGATGGTAGGATAGTGGCCTACCATGGTTTCAACGGGTAACGGGGAATAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCT
      003_F02_LIZ_200509_F02.seq_rc --------------AACTTTCGATNGTAGGAT----------------------------------------------------------------------------------------------------------------------
         004_E02_LIZ_200509_E02.seq --------------AACTTTCGATGGT---------------------------------------------------------------------------------------------------------------------------
         024_A06_LIZ_250509_A06.seq --------------AACTT-CGATGGTAGGAT----------------------------------------------------------------------------------------------------------------------
    036_E09_SG_200509_02_E09.seq_rc ----------------------------------------------------------AACGGGGAATAAGGGTTCGgTTCCGGAGAGGGAGCCT-------------------------------------------------------
    034_G09_SG_200509_02_G09.seq_rc ---------------------------------------------------------------GGAAaAAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGgAGGCAGCAGGC-------------------

                                451 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 600
                      18Ssec_struct 5            ).(   H4  )....(     H16   )....(     H16    )......( H17 ).......( H17 ).........(                 H18                         ).(   H3 
                      RDN18-1+Dstem AATTCAGGGAGGTAGTGACAATAAATAACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATGAGTACAATGTAAATACCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTAT
     010_G03_SG_01_01_06_G03.seq_rc --------------------------AACGATACAGGGCCCATTCGGGTCTTGTAATTGGAATG--------------------------------------------------------------------------------------
      014_C03_LIZ_250509_C03.seq_rc -----------------------------------------------------------------------------------AACGAGGAACAATTGGAGGGC----------------------------------------------
      001_H02_LIZ_250509_H02.seq_rc --------------------------------------------------------------------------------------GAGGAACAtTTGGAGGGC----------------------------------------------
    039_B10_SG_200509_02_B10.seq_rc ---------------------------------------------------------------------------------------------AATTGGAGGGCAAGTCTGGTGCtAGCAGCCGCGGTAATTC-----------------
       034_G10_SG_200509_02_G10.seq ----------------------------------------------------------------------------------------------ATTGGAGGGCAAGTCTGGTGCCAGC-------------------------------
      029_D07_LIZ_250509_D07.seq_rc --------------------------------------------------------------------------------------------------------AANTNTNGTGCCAGC-------------------------------

                                601 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 750
                      18Ssec_struct   )..........(H19)......(  H20  ).......(        H21a       ).....(          H21a           )....(H21a)....(  H21a ).....(  H21a )....(H21a)..........
                      RDN18-1+Dstem ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGAACTTTGGGCCCGGTTGGCCGGTCCGATTTTTTCGTGTACTGGATTTCCAACGGGGCCTTTCCTTCTGGCTAACCTTGAGTCCTTGTGGCTCTTGGCGAACCAGGACTTTTACTTT
         017_H05_LIZ_250509_H05.seq ATTAAAGTTGTTGC----------------------------------------------------------------------------------------------------------------------------------------

                                751 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 900
                      18Ssec_struct ...................................................................................................................(       H22      )(    H23   )...(b
                      RDN18-1+Dstem GAAAAAATTAGAGTGTTCAAAGCAGGCGTATTGCTCGAATATATTAGCATGGAATAATAGAATAGGACGTTTGGTTCTATTTTGTTGGTTTCTAGGACCATCGTAATGATTAATAGGGACGGTCGGGGGCATCAGTATTCAATTGTCAGA
         019_F06_LIZ_200509_F06.seq --------------------------------------------------------------------------------------------------------AATGATTAATAGGGACGGTCGGGGGCATC-----------------

                                901 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1050
                      18Ssec_struct )......(b)......(   H23    )....( a )....(a)(       H24      )...(   H20  )....( H24)...()...(a ).........(a )...( H24  )..........( H25)..(      H26 
                      RDN18-1+Dstem GGTGAAATTCTTGGATTTATTGAAGACTAACTACTGCGAAAGCATTTGCCAAGGACGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGATGATCAGATACCGTCGTAGTCTTAACCATAAACTATGCCGACTAGGGATCGGGTG

                               1051 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1200
                      18Ssec_struct     )........(     H26      )...(a)..(a)...(  H25   )(H19)(    H27    )....(   H27   )..(H2)..(      H28      )..(H29)(    H30   )...(H31)......(H31).
                      RDN18-1+Dstem GTGTTTTTTTAATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
         018_G06_LIZ_200509_G06.seq ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGC-----------------------------------------------------------------------------
         024_A06_LIZ_200509_A06.seq ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATcGACGGAAGGGCACCACC--------------------------------------
       025_H08_SG_200509_02_H08.seq ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGgAGaGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAC-----
    028_E08_SG_200509_02_E08.seq_rc ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAtGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
       030_C07_SG_200509_02_C07.seq ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCaGCTTAATTTGACTCAAC-----
    032_A07_SG_200509_02_A07.seq_rc ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTT-GGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAC-----
       042_G11_SG_200509_02_G11.seq ----------AATGACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCAC------------------------------------------
       031_B08_SG_200509_02_B08.seq -------------GACCCACTCGGCACCTTACGtGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGcCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGG---------------------
    046_C11_SG_200509_02_C11.seq_rc -------------GACCCACTCGGCACCTTACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGA-----------------------------------------------------
     012_E04_SG_01_01_06_E04.seq_rc ------------------------------ACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
        017_H06_SG_01_01_06_H06.seq ------------------------------ACGANAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACC-----------------------------------------
        034_G09_SG_01_01_06_G09.seq ------------------------------ACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAA--------------------------------------------------------------------
      036_E10_LIZ_250509_E10.seq_rc ------------------------------ACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGA---------------------------------------------------------------------
      043_F11_LIZ_250509_F11.seq_rc ------------------------------ACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGC------------------------------------------------------------------------
      046_C11_LIZ_250509_C11.seq_rc ------------------------------ACGAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTA-GGTCGC-----------------------------------------------------------------------------
      023_B05_LIZ_200509_B05.seq_rc --------------------------------GAGAAATCAAAGTCTTTGGGTTCTGGGGGG-GTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
    031_B07_SG_200509_02_B07.seq_rc --------------------------------GAGAAATCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGG
     041_H11_SG_01_01_06_H11.seq_rc --------------------------------GAGAAATCAAAGTCTTTGGGTTCTGGGGGG-GTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
        033_H09_SG_01_01_06_H09.seq ---------------------------------AGANATCAAAGTCTTTGGGTTCTGGNGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
      020_E05_LIZ_200509_E05.seq_rc --------------------------------------TCAAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAAT-GACGGAAGGGC--------------------------------------------
      012_E03_LIZ_250509_E03.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATG----------------------------------------------------------------------------------
     012_E03_SG_01_01_06_E03.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
      014_C04_LIZ_200509_C04.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGAC----------------------------------------------------
      018_G05_LIZ_200509_G05.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
      019_F05_LIZ_200509_F05.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
      021_D05_LIZ_200509_D05.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
      024_A05_LIZ_200509_A05.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
     026_G07_SG_01_01_06_G07.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAA-------------------------------------------------------------------
        026_G08_SG_01_01_06_G08.seq ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
     028_E08_SG_01_01_06_E08.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGC-----------------------------------------------------------------------------
        034_G10_SG_01_01_06_G10.seq ----------------------------------------AAAGTCTTTGGGTTCTGGNGGGAGTATGGTCGCAAGGCTGAAAC------------------------------------------------------------------
        035_F10_SG_01_01_06_F10.seq ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTT----------------------------------------------------------------
      041_H11_LIZ_250509_H11.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTT----------------------------------------------------------------
     042_G11_SG_01_01_06_G11.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
     043_F12_SG_01_01_06_F12.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGAC----------------------------------------------------
      045_D12_LIZ_250509_D12.seq_rc ----------------------------------------AAAGTCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACcTAAAGGAATTGACGGAAGGGCAC------------------------------------------
       038_C09_SG_200509_02_C09.seq -------------------------------------------GTCTTTGGGTTCTGGGGGGAGT-------------------------------------------------------------------------------------
         015_B04_LIZ_200509_B04.seq --------------------------------------------TCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
        025_H08_SG_01_01_06_H08.seq --------------------------------------------TCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAA--------------------------------------------------------------
      033_H10_LIZ_250509_H10.seq_rc --------------------------------------------TCTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAA--------------------------------------------------------------------
      010_G04_LIZ_200509_G04.seq_rc ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGG----------------------------------------------
      012_E04_LIZ_200509_E04.seq_rc ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
       035_F09_SG_200509_02_F09.seq ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
         037_D10_LIZ_250509_D10.seq ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGAC----------------------------------------------------
         038_C10_LIZ_250509_C10.seq ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
      040_A09_LIZ_250509_A09.seq_rc ---------------------------------------------CTTTGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAA-------------------------------------------------------------------
       048_A11_SG_200509_02_A11.seq -----------------------------------------------TTGGGTTCTGGGGGGgGTATGGTCGCAAGGC------------------------------------------------------------------------
        027_F07_SG_01_01_06_F07.seq ------------------------------------------------TGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGAC----------------------------------------------------
         038_C09_LIZ_250509_C09.seq ------------------------------------------------TGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTT----------------------------------------------------------------
         044_E11_LIZ_250509_E11.seq ------------------------------------------------TGGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTT----------------------------------------------------------------
      002_G02_LIZ_250509_G02.seq_rc -------------------------------------------------GGGTTCTGGGGGGAGTATGGTCGCAAGGCT-----------------------------------------------------------------------
      042_G11_LIZ_250509_G11.seq_rc -------------------------------------------------GGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAgCTT----------------------------------------------------------------
        043_F11_SG_01_01_06_F11.seq -------------------------------------------------GGGTTCTGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
         029_D08_LIZ_250509_D08.seq ---------------------------------------------------NTTCTGGGGGN--TATGNTCNC-----------------------------------------------------------------------------
     041_H12_SG_01_01_06_H12.seq_rc -------------------------------------------------------TGGGGGG-GTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGC--------------------------------------------
     011_F03_SG_01_01_06_F03.seq_rc --------------------------------------------------------GGGGGGAGTATGGTCGCAAGGCTGAAACTT----------------------------------------------------------------
         016_A04_LIZ_250509_A04.seq --------------------------------------------------------GGGGGGAGTATGGTCGCAAGGNT-----------------------------------------------------------------------
       039_B09_SG_200509_02_B09.seq --------------------------------------------------------GGGGGGAGTATGGTCGCAAGGC------------------------------------------------------------------------
     003_F02_SG_01_01_06_F02.seq_rc -----------------------------------------------------------------ATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACC--------------------------------------
      016_A03_LIZ_200509_A03.seq_rc -----------------------------------------------------------------ATGGTCGCAAGGCTGAAACTTAAAGGAAT-GACGGAAGGGCAC------------------------------------------
         021_D06_LIZ_200509_D06.seq -----------------------------------------------------------------ATGGTCGCAAGGCTGAAACTTAAAGGA-TTGACGGAAGGGCACCACC-GGAGT--------------------------------
        042_G12_SG_01_01_06_G12.seq -----------------------------------------------------------------ATGGTCGCAAGGCTGAAACTTAAAGGAAT-GACGGAAGGGCACCACC--------------------------------------
         022_C05_LIZ_200509_C05.seq ------------------------------------------------------------------TGGT-GCAtGGCT----CTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGC--------------------
        001_H01_SG_01_01_06_H01.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAC-----
         002_G01_LIZ_250509_G01.seq --------------------------------------------------------------------------------------AAAGGAAcTGACGGAAGGGCAC------------------------------------------
         004_E01_LIZ_250509_E01.seq --------------------------------------------------------------------------------------NAAGGAATTGACGGAAGGGCAC------------------------------------------
      006_C01_LIZ_200509_C01.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
      008_A02_LIZ_250509_A02.seq_rc --------------------------------------------------------------------------------------AAAGGAAT-GACGGAAGGGCAC------------------------------------------
      012_E04_LIZ_250509_E04.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGC--------------------------------------------
         014_C03_LIZ_200509_C03.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGAC----------
      017_H06_LIZ_200509_H06.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAtACGGG
         017_H06_LIZ_250509_H06.seq --------------------------------------------------------------------------------------AAAGGA-TTGACGGAAGGGC--------------------------------------------
         023_B06_LIZ_200509_B06.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAAC-CGGG
      028_E08_LIZ_250509_E08.seq_rc --------------------------------------------------------------------------------------AAAGGA-TTGACGGAAGGGCAC------------------------------------------
         039_B09_LIZ_250509_B09.seq --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTC--------
      039_B10_LIZ_250509_B10.seq_rc --------------------------------------------------------------------------------------AAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTT------------------
      048_A12_LIZ_250509_A12.seq_rc --------------------------------------------------------------------------------------AAAGGA-TTGACGGgAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATT--------------
         048_A11_LIZ_250509_A11.seq ----------------------------------------------------------------------------------------------------------------------------------------------AACACGGG

                               1201 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1350
                      18Ssec_struct .........(H32 )....(H33)........( H33)........( H33)......(H33)...(       H34      )...( H35)(    H36   )(     H37    )..( H35).....(H38)(        H39 
                      RDN18-1+Dstem GAAACTCACCAGGTCCAGACACAATAAGGATTGACAGATTGAGAGCTCTTTCTTGATTTTGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGCTTAATTGCGATAACGAACGAGACCTTAACCTACTAAATAGT
    028_E08_SG_200509_02_E08.seq_rc GAAACTCACC--------------------------------------------------------------------------------------------------------------------------------------------
    031_B07_SG_200509_02_B07.seq_rc GAAACTCACCAGGTCCAGACACAATAAGGATT----------------------------------------------------------------------------------------------------------------------
      017_H06_LIZ_200509_H06.seq_rc GAAACTC-----------------------------------------------------------------------------------------------------------------------------------------------
         023_B06_LIZ_200509_B06.seq GAAACTCACCAGGTCCAGAC----------------------------------------------------------------------------------------------------------------------------------
         048_A11_LIZ_250509_A11.seq GAAACTCACCAGGTCCAGACAC--------------------------------------------------------------------------------------------------------------------------------
         022_C06_LIZ_250509_C06.seq --------------------------------------------------------------------------------------AGTTGGTGGAGTGATTTGTCTG------------------------------------------

                               1351 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1500
                      18Ssec_struct         )....(        H39          )..(  H40 ).....( H40  ).....(H38)...(        H34       ).....( H32 )...(    H30    )...( H41 ).....( ).....()..(a 
                      RDN18-1+Dstem GGTGCTAGCATTTGCTGGTTATCCACTTCTTAGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGCGAGTCTAACCTTGGC
        020_E05_SG_01_01_06_E05.seq -------------------------------AGAGGGACTATCGGTT-CAAGCCGATGGAAGTTTGAGGC--------------------------------------------------------------------------------
    038_C10_SG_200509_02_C10.seq_rc -------------------------------AGAGGGACTATCGGTTTCAAGCCGATGGAAGTTTGAGGCAA------------------------------------------------------------------------------
      012_E03_LIZ_200509_E03.seq_rc -------------------------------------------------------------------------AACAGGTCTGTGATGCCCTTAGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGC---------------
      003_F01_LIZ_200509_F01.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATGCCCT-AGAC-----------------------------------------------------
    048_A12_SG_200509_02_A12.seq_rc ----------------------------------------------------------------------------AGGTCTGTGATGCCCT-AGACGTTCTGGGCCGCACGCGCGCTACACTGACGGAGCCAGC---------------
      004_E01_LIZ_200509_E01.seq_rc -----------------------------------------------------------------------------------------CCTT-GACGTTCTNGGCCG------------------------------------------
      005_D02_LIZ_200509_D02.seq_rc ------------------------------------------------------------------------------------------CTTAGACGTTCTGGGCCGC-----------------------------------------
      031_B08_LIZ_250509_B08.seq_rc ------------------------------------------------------------------------------------------CTT-GACGTTCTGGGCCGC-----------------------------------------
         018_G06_LIZ_250509_G06.seq ---------------------------------------------------------------------------------------------AGACGTTCTGGGCCGC-----------------------------------------
      024_A05_LIZ_250509_A05.seq_rc -----------------------------------------------------------------------------------------------ACGTTCTGGGCCGC-----------------------------------------

                               1501 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1650
                      18Ssec_struct )....(a )........( )......( H41 )......(   H42    )........(    H42   ).....(H29).....(  H43 ).......(  H43 )......()...(   H28     )..(              
                      RDN18-1+Dstem CGAGAGGTCTTGGTAATCTTGTGAAACTCCGTCGTGCTGGGGATAGAGCATTGTAATTATTGCTCTTCAACGAGGAATTCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTAGT
     009_H04_SG_01_01_06_H04.seq_rc ---------------------------------------------------------------------------------------------------AGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTC------
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        011_F04_SG_01_01_06_F04.seq ---------------------------------------------------------------------------------------------------AGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCG-T---
     017_H05_SG_01_01_06_H05.seq_rc ---------------------------------------------------------------------------------------------------AGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCT---
    029_D07_SG_200509_02_D07.seq_rc ---------------------------------------------------------------------------------------------------AGCTTGCGTTGATTACGTCCCTGCCCTTTGTACAtACCGCCCGTCGCTAGT
     003_F01_SG_01_01_06_F01.seq_rc -------------------------------------------------------------------------------------------------------------GATTACGTCCCTGCCCTTTGTACAtACCG------------
         030_C07_LIZ_250509_C07.seq -----------------------------------------------------------------------------------------------------------------ACGTCCCTGCCCTTTGTAC------------------
        035_F09_SG_01_01_06_F09.seq ----------------------------------------------------------------------------------------------------------------------------CTTTGcACACACCGCCCGTCGCTAGT
        009_H03_SG_01_01_06_H03.seq --------------------------------------------------------------------------------------------------------------------------------GaACACACCGCCCGTCGCTAGT
         019_F05_LIZ_250509_F05.seq ------------------------------------------------------------------------------------------------------------------------------------ACACCGCCCGTCGCTAGT
         023_B06_LIZ_250509_B06.seq ------------------------------------------------------------------------------------------------------------------------------------ACACCGCCCGTCGCT---
         020_E06_LIZ_200509_E06.seq --------------------------------------------------------------------------------------------------------------------------------------ACCGCCCGTCGCTAGT
      022_C06_LIZ_200509_C06.seq_rc --------------------------------------------------------------------------------------------------------------------------------------ACCGCCCGTCGCTAGT
         009_H03_LIZ_250509_H03.seq ----------------------------------------------------------------------------------------------------------------------------------------CGCCCGTCGCT---
      001_H01_LIZ_200509_H01.seq_rc -----------------------------------------------------------------------------------------------------------------------------------------------CGCTAGT

                               1651 .........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........|.........| 1800
                      18Ssec_struct                               H44                                                                                )....(   H45  )..mm(  H45   )( D-stem
                      RDN18-1+Dstem ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA
    029_D07_SG_200509_02_D07.seq_rc ACC-ATTGA---------------------------------------------------------------------------------------------------------------------------------------------
        035_F09_SG_01_01_06_F09.seq AC----------------------------------------------------------------------------------------------------------------------------------------------------
        009_H03_SG_01_01_06_H03.seq ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGA-----------------------------------------------------------------------------------------------------------
         019_F05_LIZ_250509_F05.seq ACCGATTGAATG------------------------------------------------------------------------------------------------------------------------------------------
         020_E06_LIZ_200509_E06.seq ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGTAAC------------------------------------
      022_C06_LIZ_200509_C06.seq_rc ACCGATTGAATGGCTTAGTGAGGCCTCAGGATCTGCTTAGAGAAGGGGGCAACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTAAAAGTCGT---------------------------------------
      001_H01_LIZ_200509_H01.seq_rc ACCGATTGAATGGC----------------------------------------------------------------------------------------------------------------------------------------
       047_B12_SG_200509_02_B12.seq --------------------------------------------------AACTCCATCTCAGAGCGGAGAATTTGGACAAACTTGGTCATTTAGAGGAACTA---GTCGT---------------------------------------
         022_C05_LIZ_250509_C05.seq ------------------------------------------------------------------------------------------------------AAAAGTCGNAAC------------------------------------
         007_B01_LIZ_250509_B01.seq ---------------------------------------------------------------------------------------------------------------AACAAGtTTTCCGTAGGNG--------------------
      013_D03_LIZ_250509_D03.seq_rc ---------------------------------------------------------------------------------------------------------------AACAAGGTTTCCGTAGGTG--------------------
         008_A01_LIZ_250509_A01.seq -----------------------------------------------------------------------------------------------------------------CAAGGTTTCCGTAGG----------------------
      032_A07_LIZ_250509_A07.seq_rc -----------------------------------------------------------------------------------------------------------------CAAGGTTTCCGTAGGT---------------------
        036_E10_SG_01_01_06_E10.seq -----------------------------------------------------------------------------------------------------------------CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATC----
         010_G03_LIZ_250509_G03.seq ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAG-TGA-------------------
     020_E06_SG_01_01_06_E06.seq_rc ------------------------------------------------------------------------------------------------------------------AAaGTTTCCGTAGGTGAACCTGCGGAAGGATC----
         021_D05_LIZ_250509_D05.seq ------------------------------------------------------------------------------------------------------------------AAG--TTCCGTAGGTGAACCTGCGGAAGGAT-----
      021_D06_LIZ_250509_D06.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTT-CCGTAGGTGAACCTGCGGAAGGATC----
      025_H08_LIZ_250509_H08.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAGGT---------------------
      031_B07_LIZ_250509_B07.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGcTTCCGTAGG----------------------
     044_E11_SG_01_01_06_E11.seq_rc ------------------------------------------------------------------------------------------------------------------AAaGTTTCCGTAGGTGAACCTGCGGAAGGATC----
         045_D11_LIZ_250509_D11.seq ------------------------------------------------------------------------------------------------------------------AAG-TTTCCGTAGGTGAACCTGCGGAAGGATC----
    045_D12_SG_200509_02_D12.seq_rc ------------------------------------------------------------------------------------------------------------------AAGGTTTCCGTAGGTGANCCTGCGGAAGGATCATTA
         007_B02_LIZ_200509_B02.seq -------------------------------------------------------------------------------------------------------------------AGGTTTCCGTAGGTGAACCTGCGGAAGGATC----
         013_D04_LIZ_250509_D04.seq -------------------------------------------------------------------------------------------------------------------AGGTTTCCGTAGGTG--------------------

                               1801 .........|.... 1814
                      18Ssec_struct )....( D-stem)>RDN18-1+Dstem
                      RDN18-1+Dstem agaaatttaatgat
    045_D12_SG_200509_02_D12.seq_rc AGN----------
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Granneman et al 2010 Supplementary Figure 1 
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Supplementary Figure 1. Pre-rRNA processing in Saccharomyces cerevisiae 

Shown is a schematic representation of pre-rRNA processing in yeast. The locations 

of processing sites on the 35S pre-rRNA are indicated. In the nucleolus, the 35S pre-

rRNA, part of a 90S-sized complex called the SSU processome or 90S pre-ribosome, 

is processed at sites A0, A1 and A2, leading to the formation of 43S and 66S pre-

ribosomes. Proteins studied in the CRAC analysis and their association with pre-

ribosomal complexes is indicated. The 43S pre-ribosome is exported to the cytoplasm 

where Nob1 cleaves at site D, yielding the mature 18S rRNA and 40S subunit. 66S 

pre-ribosomes containing 27SA2 pre-rRNA are either processed at A3 or at B1(L). Pre-

ribosomes containing 27SA3 pre-rRNA are exonucleolytically trimmed, yielding the 

27SB(S) pre-rRNA. After this step, the 27SB is cleaved at C2 by an unknown 

endonuclease, followed by exo-and endo-nucleolytic trimming of 7S by the exosome. 
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Granneman et al 2010 Supplementary Figure 2 
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Supplementary Figure 2. Overview of the CRAC method. 

Schematic overview of the UV cross-linking and cloning method (CRAC). Cells 

expressing 2xProtA-TEV-His6(HTP)-tagged proteins were UV-irradiated in petri 

dishes on ice. Extracts were incubated with IgG beads and after extensively washing 

the beads with a buffer containing 1M NaCl, tagged proteins were released by TEV 

protease cleavage. Five percent of the TEV eluate was analyzed by Western blotting. 

Partially RNase digested RNPs were denatured with Guanidine (6M final) and 

incubated with nickel beads to immobilize His6-tagged proteins (blue ovals) and 

covalently attached RNAs (red lines). Cross-linked RNAs were 3’ dephosphorylated, 

ligated to the adenylated linker (blue line), radioactively labeled with polynucleotide 

kinase and then ligated to the 5’ linker (green line). Following release by imidazole 

treatment, radioactive RNPs were resolved on Bis-Tris NuPAGE gels and transferred 

to nitrocellulose. Bands corresponding to the predicted Mr of the target protein were 

excised, digested with proteinase K and recovered RNAs were amplified by RT/PCR. 

The PCR products were gel-purified and sequenced. ddC: dideoxy-cytidine. InvddT: 

inverted dideoxythymidine. The asterisk indicates the UV cross-linking site.  
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Granneman et al 2010 Supplementary Figure 3 
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Supplementary Figure 3. Effect of C-terminal HTP tag on cell growth and 

protein function. (A) The HTP-tagged strains do not show any noticeable growth 

defect. HTP-tagged proteins were streaked on YPD and grown at 30ºC for two days. 

(B-C) Pre-rRNA processsing in HTP-tagged strains. Total RNA was extracted from 

exponentially growing cells and 4 µg was resolved on a 1.2% agarose gel (B) and 8% 

Polyacrylamide/8M Urea gel. RNA was visualized by staining the gel with ethidium 

bromide (EtBr, 25S, 18S, 5S and 5.8S) or by Northern blot analysis on Hybond N+ 

membranes using radiolabeled oligonucleotides 004 (20S, 23S) and 020 (35S, 27S, 7S 

pre-rRNAs). 
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Granneman et al 2010 Supplementary Figure 4 
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Supplementary Figure 4. The active site of the Nob1 PIN domain is not involved 

in binding to helix 40 in the 18S rRNA 
(A) Nob1 PIN domain mutant still cross-links to RNA. The BY4741 parental strain 

(Nob1), BY4741 expressing an N-terminally HTP-tagged Nob1 (HTP-Nob1) and 

BY4741 cells expressing the HTP-tagged Nob1 PIN mutant (HTP-Nob1 D15N) were 

grown in 1L of minimal media without leucine to an OD600 of 0.5. In vivo CRAC was 

subsequently performed as described previously (Granneman et al, 2009). Proteins in 

Nickel eluates were detected using anti His6-HRP antibodies from Sigma as described 

(Granneman et al, 2009). Cross-linking of Nob1 proteins was performed as outlined 

in Supplementary Figure 2. Cross-linked RNAs were detected by autoradiography. 

(B) Nob1 PIN mutant still cross-links to helix 40. Plotted is the number of times a 

nucleotide in an RNA fragment was mapped to the rDNA reference sequence 

(schematically represented below the x-axis of the control experiment histogram). 

Cleavage sites in spacer regions are indicated with dashed lines. (C) HTP-tagged 

Nob1 and Nob1-D15N preferentially co-precipitates the 20S pre-rRNA. 

Immunoprecipitations were performed with the GAL::3HA-nob1 strain grown in 

minimal medium without leucine containing galactose as carbon source or for 8 hours 

in glucose containing medium lacking leucine, as indicated. Cells harbored an empty 

vector (pRS415, lanes 5, 10 and 15), expressed the wild-type N-terminally tagged 

HTP-Nob1 proteins (lanes 1, 3, 6, 8, 11 and 13) or expressed the HTP-Nob1 D15N 

mutant (lanes 2, 4, 7, 9, 12 and 14). To control for RNA loading and quality of the 

RNA, two percent of input and supernatant after immunoprecipitation was extracted. 

RNAs were resolved on 1.2% agarose gels, transferred to Hybond N+ (GE healthcare) 

and probed with radiolabeled oligonucleotides 004 (20S, 23S) and 020 (27SA/B pre-

rRNAs). To visualize the mature 18S and 25S rRNAs, the agarose gel was stained 

with ethidium bromide (EtBr). 
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Granneman et al 2010 Supplementary Figure 5 
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Supplementary Figure 5. Dim1 cross-links to rRNA at positions analogous to the 

KsgA 16S rRNA interaction sites. 

Shown is a schematic representation of the E. coli 16S rRNA secondary structure. The 

yellow spheres indicate KsgA interaction sites on the 16S rRNA identified by directed 

hydroxyl radical probing using an Fe(II)-modified KsgA bound to the 30S subunit. 

Blue spheres indicate nucleotides protected from hydroxyl radical cleavage by KsgA 

on the 30S subunit (figure modified with permission (Xu et al, 2008)). Cleavage sites 

were identified by primer extension and the sphere size indicates signal intensity of 

the primer extension stop (Xu et al, 2008). The purple spheres indicate the KsgA 

methylation sites. The red dashed lines indicate the positions of the yeast Dim1 18S 

rRNA binding sites. 
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