
Supplemental Figure S4: Annotation of nucleotide modifications on pre-miRNA 
hairpins. This figure highlights the modified nucleotides reflected in the 454 signatures 
corresponding to miRNAs in relation to the precursor hairpin. The mature miRNA 
sequence is highlighted in red. Nucleotides exhibiting modifications are highlighted in 
yellow. The new modification is indicated above the yellow highlighted base. Insertions 
are indicated as a (+) and the two bases flanking the insertion are highlighted. Deletions 
are indicated by a Δ symbol above the yellow highlighted base which is deleted. Green 
highlights indicate changes revealed by 454 data which were also independently 
confirmed through Sanger di-deoxy sequencing. The numbers in parenthesis indicate the 
total number of 454 signatures which exhibit modifications in relation to a specific 
miRNA. The numbers above the modified bases in the hairpin refer to the percentage 
signatures which exhibit that specific modification. (*) refers to modifications observed 
only through Sanger sequencing and (#) refers to modifications observed only through 
454 signatures. 
 
 
 
Mus musculus let-7a-1 stem-loop Stem-loop  
 
E14.5 (1394) 
                                           
            a        12          *      * 

u     g     ua  gu   g     c   u  a  uuagggucacac  
 ucacu uggga gag  aguagguuguauaguu            c 
 ||||| ||||| |||  ||||||||||||||||            c 
 agugg auccu uuc  ucaucuaacauaucaa            a 
u     a     -   ug                uagagggucacc  
 
 
βTC-3 (5458)                   
                         g  
               a       14      *  14 14   55                 

u     g     ua  gu +g      c +g+u g uuagggucacac  
 ucacu uggga gag  aguagguuguauaguu            c 
 ||||| ||||| |||  ||||||||||||||||            c 
 agugg auccu uuc  ucaucuaacauaucaa            a 
u     a     -   ug                uagagggucacc  
 
 
 
 
Mus musculus let-7a-2 stem-loop Stem-loop  
 
E14.5 (36) 
                                       58                                         
                                a                    
c    u  u      uu   g   u             uagaguuac   aa  
 ugca gu cccagg  gag uag agguuguauaguu         auc  g 
 |||| || ||||||  ||| ||| |||||||||||||         |||    
 acgu ca ggguuc  uuc auc uccgacaugucaa         uag  g 
c    u  -      cu   g   c             ---------   ag  
 
 
 



 
 
                39 

βTC-3 (127)     a         

          45  36 

                                g        +g 10    11       28          
c    u  u      uu   g   u+u   Δ      g uagaguuac   aa  
 ugca gu cccagg  gag uag agguuguauaguu         auc  g 
 |||| || ||||||  ||| ||| |||||||||||||         |||    
 acgu ca ggguuc  uuc auc uccgacaugucaa         uag  g 
c    u  -      cu   g   c             ---------   ag  
 
 
 
Mus musculus let-7b stem-loop Stem-loop  
 
 
E14.5 (124) 
 
     16                26 

g    au              +a      ----  ---a      u  
 caggg gagguaguagguugugugguu    uc    gggcag g 
 ||||| |||||||||||||||||||||    ||    |||||| a 
 guccc uuccgucauccaacauaucaa    ag    cccguu u 
a     -                     uaga  ccuc      g  
 
βTC-3  (1598)           11 
                       +a 
                     54    13 

g     u              +a +u   ----  ---a      u  
 caggg gagguaguagguugugugguu    uc    gggcag g 
 ||||| |||||||||||||||||||||    ||    |||||| a 
 guccc uuccgucauccaacauaucaa    ag    cccguu u 
a     -                     uaga  ccuc      g  
 
 
 
Mus musculus let-7c-1 stem-loop Stem-loop  
 
E14.5  (258) 
              22                              

              a                  12                   

u      a      uu   g   u  a      +u  cua  g ua a  
 gugugc uccggg  gag uag agguuguaugguu  ga u  c c 
 |||||| ||||||  ||| ||| |||||||||||||  || |  | c 
 cacacg agguuc  uuc auc uccaacaugucaa  uu a  g c 
u      -      cu   g   u             --  g gg u  
 
 
βTC-3  (690)                   
                       10                       

                                             +g 12        28      *   
u      a      uu   g  au+a a     +u   cua  g ua a  
 gugugc uccggg  gag uag agguuguaugguu  ga u  c c 
 |||||| ||||||  ||| ||| |||||||||||||  || |  | c 
 cacacg agguuc  uuc auc uccaacaugucaa  uu a  g c 
u      -      cu   g   u             --  g gg u  

g -> a not highlighted 
outside of sequence 

u->a not highlighted 
outside of sequence 



 
 
Mus musculus let-7d stem-loop Stem-loop  
 
E14.5 (108) 
 
                              38                              
               u              + 
      uu       a              c      -------uua          
aauggg  ccuagga gagguaguagguug auaguu          gggcagag  
||||||  ||||||| |||||||||||||| ||||||          ||||||| a 
uuauuc  ggauucu uuccgucguccagc uaucaa          cccguuuu  
      cg       -              a      uugaggaaca        
βTC-3 (456)                   
 
               32 

               u                     30 
      uu       a              c +u   -------uua          
aauggg  ccuagga gagguaguagguug auaguu          gggcagag  
||||||  ||||||| |||||||||||||| ||||||          ||||||| a 
uuauuc  ggauucu uuccgucguccagc uaucaa          cccguuuu  
      cg       -              a      uugaggaaca      
 
 
 
Mus musculus let-7e stem-loop Stem-loop  
 
E14.5 (446)                          
               
                       10 
c    cc  c   cu   g            +u  u  ggaaga ac  
 gcgc  cc ggg  gag uaggagguuguauagu ga      c  c 
 ||||  || |||  ||| |||||||||||||||| ||      |    
 cgcg  gg ccc  uuc auccuccggcauauca cu      g  c 
c    uc  a   cu   g                -  --agag ag  
   
 
 
βTC-3 (103)                    
                                29 

c    cc  c   cu   g            +u  u  ggaaga ac  
 gcgc  cc ggg  gag uaggagguuguauagu ga      c  c 
 ||||  || |||  ||| |||||||||||||||| ||      |    
 cgcg  gg ccc  uuc auccuccggcauauca cu      g  c 
c    uc  a   cu   g                -  --agag ag  
 
 
 
 
Mus musculus let-7f-1 stem-loop Stem-loop  
 
E14.5 (8)     
 
a    a ug                      ---------       u  
 ucag g  agguaguagauuguauaguugu         gggguag g 
 |||| |  ||||||||||||||||||||||         ||||||| a 
 aguc c  uccguuaucuaacauaucaaua         ucccauu u 



g    - cu                      gaggauuug       u  
 
 
βTC-3 (207)                          
                         59 

a    a ug               +u      ---------       u  
 ucag g  agguaguagauuguauaguugu         gggguag g 
 |||| |  ||||||||||||||||||||||         ||||||| a 
 aguc c  uccguuaucuaacauaucaaua         ucccauu u 
g    - cu                      gaggauuug       u 
 
 
 
Mus musculus let-7f-2 stem-loop Stem-loop  
 
E14.5 (0)  
 
 
βTC-3 (13)                          
                          100 

u      u   gu             +g uuagggucauac  
 guggga gag  aguagauuguauaguu            c 
 |||||| |||  ||||||||||||||||              
 cacccu uuc  ucaucugacauaucaa            c 
g      -   ug                uagagguucuac  
 
  
 
 
 
Mus musculus let-7g stem-loop Stem-loop  
 
E14.5 (21)                           
 
                        43 

  a   u        a       +u    ugagg   -a  a    a  
cc ggc gagguagu guuuguacaguu     gucu  ug uacc c 
|| ||| |||||||| ||||||||||||     ||||  || ||||   
gg ccg uuccguca cggacaugucaa     uaga  ac augg c 
  a   -        c            -----    gg  -    c  
 
βTC-3 (133)                         
 
                 32    22  11 

  a   u        a+g      +u g  ugagg   -a  a    a  
cc ggc gagguagu guuuguacaguu     gucu  ug uacc c 
|| ||| |||||||| ||||||||||||     ||||  || ||||   
gg ccg uuccguca cggacaugucaa     uaga  ac augg c 
  a   -        c            -----    gg  -    c  
 
 
 
 
Mus musculus miR-122a stem-loop 
 
E14.5 (54) 
  



    30                                        11      39 

    a gg       c         g - a uc  
agcugu  aguguga aaugguguuug ug  c 
||||||  ||||||| ||||||||||| ||  a 
ucgaua  ucacacu uuaccgcaaac ac  a 
      aa       a           u  ca 
 
βTC-3 (0) 
 
 
 
Mus musculus miR-125a stem-loop 
 
E14.5  (204)       22 
    16                            Δ    11      13 
 ug auc  ug   c    ua  Δ   a ----  a  
c  gg  cc  aga ccuu  accuguga    gg c 
|  ||  ||  ||| ||||  ||||||||    ||   
g  cc  gg  ucu ggag  uggacacu    cc g 
 gu  ga  gu   u    --        ggga  u  
 
 
 
βTC-3 (95)                 14  
                           u  
                           21 
 ug  uc  ug   c    ua     +u ----  a  
c  gg  cc  aga ccuu  accuguga    gg c 
|  ||  ||  ||| ||||  ||||||||    ||   
g  cc  gg  ucu ggag  uggacacu    cc g 
 gu  ga  gu   u    --        ggga  u  
 
 
 
 
Mus musculus miR-125b-1 stem-loop 
 
E14.5 (354)   12                                        19 
             27c                       11+u 
ugcgcuccccu  auc  ug   c        + aau     c  
           cag  cc  aga ccuaacuugug  guuua c 
           |||  ||  ||| |||||||||||  ||||| g 
           guc  gg  ucu ggauugggcac  uaaau u 
-----------   ga  gu   c           -c     u  
 
 
 
βTC-3  (0) 
 
 
Mus musculus miR-126 stem-loop Stem-loop  
 
E14.5 (597)                        
                               
                           
                    17          *    

u   a  a           uΔ     aca cug   c  



 gac gc cauuauuacuu ugguacg g   uga a 
 ||| || ||||||||||| ||||||| |   |||   
 cug cg guaauaaugag gccaugc c   acu c 
a   g  c           u       u -aa   u 
 
 
βTC-3 (5)   
 
u   a  a           u       c cug   c  
 gac gc cauuauuacuu ugguacg g   uga a 
 ||| || ||||||||||| ||||||| |   |||   
 cug cg guaauaaugag gccaugc c   acu c 
a   g  c           u       u -aa   u  
  
 
 
Mus musculus miR-127 stem-loop Stem-loop  
 
E14.5 (373)                           
 
----      ugcug         g  c      --  a  
    ccagcc     aagcucaga gg ucugau  uc g 
    ||||||     ||||||||| || ||||||  || a 
    ggucgg     uucgagucu cc aggcua  ag a 
ggcu   u  -----         g  u      cu  a  
       12                        

 
 
βTC-3 (0)                          
 
 
Mus musculus miR-130a stem-loop Stem-loop  
 
E14.5 (352)                          
 
-ga        c      ug  a  --  - ua  
   gcucuuuu acauug  cu cu  gu c  a 
   |||||||| ||||||  || ||  || |    
   cgggaaaa uguaac  ga ga  ca g  c 
cua       Δu      gu  c  gc  u ug  
 c        13                      u 
  22 

 a 
  17# 

βTC-3 (85)                         
 
-ga        c      ug  a  --  - ua  
   gcucuuuu acauug  cu cu  gu c  a 
   |||||||| ||||||  || ||  || |    
   cgggaaaa uguaac  ga ga  ca g  c 
cua   +a   u      gu  c  gc  u ug  
 c    15  

  54          Δ 
       12 

 
 
 

a at 16th position is 
deleted 



Mus musculus miR-130b stem-loop 
 
E14.5 (26) 
 
     u    ca       cc         a  guggg  u  
ggcuug ugga  cucuuuc  uguugcacu cu     cc c 
|||||| ||||  |||||||  ||||||||| ||     ||   
ccgggc gucu  gggaaag  guaacguga ga     gg u 
      u   aac       ua         c  ----a  g 
          27                    u 

 38 

βTC-3 (0) 
 
 
Mus musculus miR-134 stem-loop 
 
                            13  

                            a  
E14.5 (76)              *    16# 58 
                       a    u u 
     gu        u  -a   g    gcgu  a  
agggu  gugacugg ug  cca aggg    gc c 
|||||  |||||||| ||  ||| ||||    || u 
uccca  cacugauc ac  ggu uccc    ug c 
     ac        c  cg   g    -acu  u  
βTC-3  (0) 
 
 
 
Mus musculus miR-136 stem-loop Stem-loop  
 
E14.5 (246)                           
   23                          20               20 

   a    c     uuuΔ       +u uuc  
gaggacuc auuug   ugaugaugga   u 
|||||||| |||||   ||||||||||   u 
cuucugag uaaac   gcuacuaccu   a 
        -     ucu          cga  
 
βTC-3 (0)                          
   
 
Mus musculus miR-140 stem-loop Stem-loop 
 
 

  



 
E14.5 (53)                        
               15                  11 26 

    -  a       Δ     a   +ua  uu   uc  
ccug cc gugguuuuacccu ugguagg  acg  a 
|||| || ||||||||||||| |||||||  |||    
ggac gg caccaagauggga accaucu  ugu  u 
    a  -             c       --   cg  
 
 
 
βTC-3 (83) 
       
 
               17         18 31 
    -  a       Δ     a    ua  uu   uc  
ccug cc gugguuuuacccu ugguagg  acg  a 
|||| || ||||||||||||| |||||||  |||    
ggac gg caccaagauggga accaucu  ugu  u 
    a  -             c       --   cg  
 
 
 
Mus musculus miR-143 stem-loop 
 
 
E14.5  (122) 
 
      g         g      u  -  ag  
ccugag ugcagugcu caucuc gg uc  u 
|||||| ||||||||| |||||| || ||    
ggacuc augucacga guagag cu ag  u 
  u   g         a      u  g  gg 
  49 

 
 
βTC-3  (0) 
 
 
Mus musculus miR-15b stem-loop Stem-loop  
 
E14.5 (49)                            
    39                                    41 27 

   uu      c  c      uaa Δ a  ac  
cug agcagca au augguu  cau cu  a 
||| ||||||| || ||||||  ||| ||  g 
gau ucgucgu ua uacuaa  gua ga  u 
   c       u  u      gc   -  ac  
 
 
βTC-3 (138)           16                  
        15                         Δ  17 14 

   u   +a   c  c      uaaΔ a  ac  
cug agcagca au augguu  cau cu  a 
||| ||||||| || ||||||  ||| ||  g 
gau ucgucgu ua uacuaa  gua ga  u 



   c       u  u      gc   -  ac  
 
 
 
Mus musculus miR-16-1 stem-loop Stem-loop  
 
E14.5 (247)                         15  
                40                   u 11 
a       gg   c  u       -  a       aca u  gauu  
 ugucagc  ugc uuagcagcac gu aauauugg g uaa    c 
 |||||||  ||| |||||||||| || |||||||| | |||      
 acgguug  aug agucgucgug ca uuaugacc c auu    u 
a       ga   a          u  g        u c   aaag  
 
 
βTC-3 (623)                
                                    21           
               14 15      10                    *+u  
a       gg   c au   +a   -  a       ac u   gauu  
 ugucagc  ugc uuagcagcac gu aauauugg g uaa    c 
 |||||||  ||| |||||||||| || |||||||| | |||      
 acgguug  aug agucgucgug ca uuaugacc c auu    u 
a       ga   a          u  g        u c   aaag 
 
 
 
Mus musculus miR-17 stem-loop 
 
                                    11 

E14.5 (88)                          u 
                                    36 

                                 a 
     a       -ca       ua  g     guagu    u  
gucag auaaugu   aagugcu  ca ugcag     gaug g 
||||| |||||||   |||||||  || |||||     ||||   
caguc uauuacg   uucacgg  gu acguc     cuac u 
     g       aug       ga  g     ---au    g  
 
βTC-3 (0) 
 
 
Mus musculus miR-18 stem-loop 
 
E14.5 (29)                                        *   
                                        g 
                                                                                 * 
                                        Δ 
                                           21# 41 

u     -        u   --   u   uc   u    a u a-  -a  u  
 gcgug cuuuuugu cua  agg gca  uag gcag uag ug  ag a 
 ||||| |||||||| |||  ||| |||  ||| |||| ||| ||  ||   
 uguau gaagaaua ggu  ucc cgu  auc cguc auc ac  uc g 
c     u        c   cu   u   ga   c    -   u  ga  a  
 
 
Mus musculus miR-191 stem-loop Stem-loop  
 
E14.5 (92)                            

u is inserted between 20  (g) 
and 21 (c) base position 



        10                           24 
      u              Δ 
      c          c  aa       uu  -  c  
agcggg aacggaaucc aa  gcagcug  gu cu c 
|||||| |||||||||| ||  |||||||  || ||   
ucgucc uugcuuuagg uu  cgucgac  ua ga a 
      c          -  ca       cu  c  g 
 
βTC-3 (76) 
                                                            
                          51 
                     Δ 11 

      c          c  aa+a       uu  -  c  
agcggg aacggaaucc aa  gcagcug  gu cu c 
|||||| |||||||||| ||  |||||||  || ||   
ucgucc uugcuuuagg uu  cgucgac  ua ga a 
      c          -  ca       cu  c  g  
 
 
 
Mus musculus miR-199a-1 stem-loop 
 
E14.5 (439) 
     18 

     u                                   23 
   auc       u        c   ------- a  g  
gcc   ccagugu cagacuac ugu       ucag a 
|||   ||||||| |||||||| |||       ||||   
cgg   gguuaca gucugaug aca       gguc g 
   auu       c        -   uguacag    g  
 
 
βTC-3 (0) 
 
Mus musculus miR-20a stem-loop 
 
E14.5 (54)                                           39 
                                                   52  a 
g  u  u  --g      ucu    c   -a       ua        g  a u   u  
 ug ga gu   acagcu   guag acu  aagugcu  uagugcag uag gug a 
 || || ||   ||||||   |||| |||  |||||||  |||||||| ||| |||   
 ac cu ca   ugucga   cguc uga  uucacga  auuacguc auc uac g 
g  -  -  aga      --c    a   aa       gc        -   -   c  
 
 
βTC-3 (0) 
 
 
Mus musculus miR-200b stem-loop Stem-loop  
 
E14.5 (91)                       
 
 
     ggc    -    ug     c      u gug  
gccgu   cauc uuac  ggcag auugga a   u 
|||||   |||| ||||  ||||| |||||| |     
cggca   guag aaug  ccguc uaaucu u   c 



     ---    u    gu     a  u   c agu  
              +u                                     11 

        15 
 
βTC-3 (0)  
                       
 
Mus musculus miR-200c stem-loop Stem-loop  
 

 
 
E14.5 (152)                           
 
  cu    -      a        u   u   gg  
cc  cguc uuaccc gcaguguu ggg gcu  u 
||  |||| |||||| |||||||| ||| |||  u 
gg  guag aauggg cgucauaa cuc uga  g 
  ag    u  +g  c       uu   -   gg  
  u a         

*           12 

   17# * 

  g  
 
βTC-3 (0)  
 
Mus musculus miR-214 stem-loop 
 

 
 
E14.5 (620) 
 



ggccu      acaga           u          aca            aacau  
     ggcugg     guugucaugug cugccugucu   cuugcugugcag     c 
     ||||||     ||||||||||| ||||||||||   ||||||||||||     c 
     ccgacc     caacaguacac gacggacaga   ggacgacauguc     g 
----u      -----           u a u       cac       u    cacuc  
                           a 

18 
                                                                29 
βTC-3  (0)            
 
 
Mus musculus miR-25 stem-loop 
 
E14.5 (66) 
 
   a ug   ag    g     uu g     u   --  ac  
ggcc g  uug  aggc gagac  g gcaau gcu  gg  g 
|||| |  |||  |||| |||||  | ||||| |||  ||  c 
ccgg c  gac  ucug cucug  c cguua cgg  cc  u 
    c gu  a ag    g     uu a     - u  gu  cg 
          39 +u                    15 

            17 

            u 
            12        

βTC-3 (158) 
 
   a ug   ag    g     uu g     u   --  ac  
ggcc g  uug  aggc gagac  g gcaau gcu  gg  g 
|||| |  |||  |||| |||||  | ||||| |||  ||  c 
ccgg c  gac  ucug cucug  c cguua cgg  cc  u 
    c gu  u ag +u g     uu a     -u  gu  cg 
          27 +u  13 
                    a  10 
                    15  

 u 
               14 

 
Mus musculus miR-26a-1 stem-loop 
 

 
E14.5 (138) 
 
                                    14  
a     -   g      u         c       +u g gca g  
 aggcc gug ccucgu caaguaauc aggauaggcu u   g u 
 ||||| ||| |||||| ||||||||| |||||||||| |   |   
 uccgg cgc ggggca guucauugg ucuuauccgg g   c c 
g     g   a      c         u          g -aa c  
 



 
βTC-3 (176) 
                                    22 
                                    u 
                                                                         21 
a     -   g      u         c    c  +u g gca g  
 aggcc gug ccucgu caaguaauc aggauaggcu u   g u 
 ||||| ||| |||||| ||||||||| |||||||||| |   |   
 uccgg cgc ggggca guucauugg ucuuauccgg g   c c 
g     g   a      c         u          g -aa c  
 
 
 
Mus musculus miR-26b stem-loop 
 
                                      28 

E14.5 (167)                           a 
                                      31 

               16    11                                      u 
u  -    ga   - a uu       uc         ug    g  
 gc ccgg  ccc agu caaguaau  aggauaggu  uggu c 
 || ||||  ||| ||| ||||||||  |||||||||  ||||   
 cg ggcc  ggg ucg guucauua  ucuuguccg  acca u 
c  u    gg   c   -        cc         --    g 
 
βTC-3 (502) 
                                       48 

                             13      18         u 
u  -    ga   -   uu       uc+c   +u   ug    g  
 gc ccgg  ccc agu caaguaau  aggauaggu  uggu c 
 || ||||  ||| ||| ||||||||  |||||||||  ||||   
 cg ggcc  ggg ucg guucauua  ucuuguccg  acca u 
c  u    gg   c   -        cc         --    g 
 
 
 
Mus musculus miR-29b-1 stem-loop 
 
E14.5 (0) 
 
 
βTC-3(55) 
 
 
    a          u      gu      uuaaa  
agga gcugguuuca auggug  uuagau     u 
|||| |||||||||| ||||||  ||||||     a 
ucuu ugacuaaagu uaccac  gaucug     g 
    g     u    u      --      uuagu  
    +Δ             44 

              18 

 
 
Mus musculus miR-296 stem-loop 

 
E14.5 (111) 
            20                    28 13 32 

    -     u a      c  cΔ+cn      g  -u c  



gggc cuuuc ggagggcc cc cucaauccu uug  g u 
|||| ||||| |||||||| || ||||||||| |||  |   
ccug ggaag ccucucgg gg ggguuggga gac  c c 
    u     u        a  u         -   uu g 
 

 
βTC-3 (0) 
 
 
Mus musculus miR-299 stem-loop 

 
E14.5 (20) 
                                          100 
     a                     auu  
aagaa ugguuuaccgucccacauacau  u 
||||| ||||||||||||||||||||||  g 
uucuu gccaaauggcaggguguaugua  a 
     c                      ug 
 
βTC-3 (0) 
 
 
Mus musculus miR-30d stem-loop 
 
E14.5 (0) 
 
βTC-3(25) 
                    48 
            32          +c 
a    u   u uu        ccc           guaa  c  
 aguc gug c guaaacauc   gacuggaagcu    gc a 
 |||| ||| | |||||||||   |||||||||||    ||   
 ucgg cau g cguuuguag   cugacuuucga    cg c 
c    u   c u         --a           --ac  a  
 
 

 

Mus musculus miR-301 stem-loop 

 
E14.5 (301) 

 
      aa   c    c    ---u          ----a        
ccugcu  cgg ugcu ugac    uuauugcacu     cuguac  
||||||  ||| |||| ||||    ||||||||||     ||||| u 
ggacga  gcc acga acug    gauaacguga     gacauu  
      gc   u+u   a    uuau          cgagc        
             16                      a 
                                                                                       22 
 
βTC-3 (0) 
 
 
Mus musculus miR-322/miR-424 stem-loop 

 
E14.5  (53)                                  52 



                                                                     44  a 
ccucguuga   -       c  ca     aa           a g auu  
         cuc cgaaggg ug  gcagc  uucauguuuugga u   g 
         ||| ||||||| ||  |||||  ||||||||||||| |     
         ggg gcuuccc ac  cgucg  aaguacaaaacuu g   c 
------aag   u       c  aa     cg             g aac  
 
 
 
βTC-3 (0) 
 
  
 
Mus musculus miR-335 stem-loop 
                                                                   10 

E14.5  (220)                              u 
                                  15                                       67 
--------ucuuu    c    a   a         c     Δ  uuu    u  
             uggg ggggguca gagcaauaa gaaaaaug   guuu u 
             |||| |||||||| ||||||||| ||||||||   |||| c 
             acuc cccccagu cucguuauu cuuuuugc   caaa g 
accgauauugggu    u        c         a        ---    u 
 
 
βTC-3 (0) 
 
 
Mus musculus miR-342 stem-loop 

 
E14.5 (74) 

 
gaaaau    u        g      --ua      auuga      ugg  a  
      gggc caagguga gggugc    ucugug     gggaca   uc a 
      |||| |||||||| ||||||    ||||||     ||||||   ||   
      uccg guuccacu cccacg    agacac     cucugu   ag u 
-agucg    -     u a g      cuaa      ----a    a -ua  g 
                36 16                            18 

 
βTC-3 (0) 
 
Mus musculus miR-370 stem-loop 

 
E14.5 (162) 
 
       g         ca gu   u    u   a  g  
agacgga agaccaggu  c  cuc gcag uac ca c 
||||||| |||||||||  |  ||| |||| ||| || u 
ucugucu uuuggucca  g  ggg cguc gug gu c 
       gaa        ag ug   u    c   a  a 
        51 

96           Δ 
                                 13# 
                                          a 
                                           * 

βTC-3 (0) 
 



 

 
Mus musculus miR-375 stem-loop 

 
E14.5 

 
c  -    a      ccu  c     c  gac  
 cc cgcg cgagcc   cg acaaa cg   c 
 || |||| ||||||   || ||||| ||     
 gg gugc gcucgg   gc uguuu gc   u 
c ta+u  - u     cuu a u  Δ  a u  gag 
  26  14#     

*             *     a        
     a    a                                                  16 
    14 

 
βTC-3 (0) 
 
 
Mus musculus miR-379 stem-loop 

 
E14.5 (187)                16  

               u 
                                   20 14  20  25 
    a    a       ga   +ua a-auua  
agag uggu gacuaug  acguagg cg   u 
|||| |||| |||||||  ||||||| ||   g 
ucuc auca cugguac  uguaucc gu   u 
    a    c       aa       a  uuu 
 
βTC-3 (0) 
 
Mus musculus miR-382 stem-loop 

 
E14.5 (23)  
                                  30 

                                                      a 
                                                   39  30 
    u       -a           ug     a-u uuu  
uacu gaagaga  guuguucgugg  gauucg c   a 
|||| |||||||  |||||||||||  |||||| |   c 
auga cuuuuuu  caacaggcacu  cuaagc g   u 
    -       ca           ua      a ugu 
 
βTC-3 (0) 
 
 
Mus musculus miR-409 stem-loop 

 
E14.5 (64) 

 
u     u       a    ac         -    - auc  
 gguac cggagag gguu  ccgagcaac uuug c   u 
 ||||| ||||||| ||||  ||||||||| |||| |     
 cuaug gcuuuuc ccaa  ggcucguug aagc g   g 



a     -   a a uc    gu         u    a gag 
          44 73 11 

βTC-3 (0) 
 
 
 
Mus musculus miR-411 stem-loop 
 
E14.5 (421) 
 
u      ug   a a    a      a a       - uuu  
 gguacu  gag g uagu gaccgu u gcguacg c   a 
 ||||||  ||| | |||| |||||| | ||||||| |   u 
 cuauga  cuc c auca cuggca a uguaugc g   c 
a      --   c19a    c  a   c a       a ugu 
               a u 
                45 

                a 
                36 

                 

 

βTC-3 (0) 
 
 
Mus musculus miR-423 stem-loop 
 
E14.5 (36) 
 
acuu   a  aaauaa       u            -ag   g    a     cua  
    gug gg      aggaagu aggcugaggggc   aga cgag cuuuu   u 
    ||| ||      ||||||| ||||||||||||   ||| |||| |||||   u 
    cgc cc      uccuucg ucugacuccccg   ucu gcuc gaaaa   u 
-guu   g  ---cca       u  c+u       gag   g    -     ccu 
                                 36 16 
                 

 
βTC-3 (0) 
 
 
 
Mus musculus miR-431 stem-loop 
 
E14.5 (61) 
 
                                 20 
                                       u                              
                                       59 
                                     11 a 
-----    c       u          c  u a  +u 0----   aca  
     cguc ugcgagg gucuugcagg cg c ugcag    gcc   c 
     |||| ||||||| |||||||||| || | |||||    |||     
     gcag acgcucu cgggacguuc gc g acguu    ugg   u 
cuaca    a       u          u  u g     gcaa   cag  
 
βTC-3 (0) 
 
 



Mus musculus miR-467a stem-loop   
 
E14.5 (60)                           
                     
          40              100   
          a         g100 
c      c0  a   cc c c             ua  
 ugugug gua gug  ug auguauaugcgug  u 
 |||||| ||| |||  || |||||||||||||  a 
 acacac cau cac  ac uacauauacguau  u 
u      a   c   ac  a             uu  
 
 
 
βTC-3 (46) 
                     
          28             100  
        a         g80      
c      c 0  a   ccc   c             ua  
 ugugug gua gug  ug auguauaugcgug  u 
 |||||| ||| |||  || |||||||||||||  a 
 acacac cau cac  ac uacauauacguau  u 
u      a   c   ac  a             uu 
 
 
Mus musculus miR-495 stem-loop 
 
 
E14.5 (40) 
 
 
a       u  -       --a   u    uuu  
 aagaagu gc ccauguu   uuu ucgc   u 
 ||||||| || |||||||   ||| ||||     
 uucuuca cg gguacaa   aag agug   a 
-       -  u     Δ aca   c    uuu 
              33 

 
βTC-3 (0) 
 
 
Mus musculus miR-503 stem-loop 
 
E14.5 (72) 
                     13  
                     +u 24 
     ua    c            g  a u a  gu  
ugccc  gcag gggaacaguacu cag g gu  u 
|||||  |||| |||||||||||| ||| | ||  u 
auggg  cguc ccuuuguuauga guc c cg  g 
     uc    a            g   - -  ug 
 
 
βTC-3 (0) 
 



 
Mus musculus miR-541 stem-loop 
 
E14.5 (607) 
                                       
                                              14 
    a  u     aag        a    g     ----------+u       
gcca aa cagag   ggauucug uguu gucac           acucc  
|||| || |||||   |||||||| |||| |||||           |||| a 
cggu uu gucuc   ccuaagac acaa cggug           ugaga  
    a  c     aua        -    g     aguaaaauuu       
 
 
βTC-3 (0) 
 
 
Mus musculus miR-652 stem-loop 
 
E14.5 (184) 
 
aggaaca   a                  gaggg           ca  g  
       gcu uguacugcacaacccuag     ggugccauuca  ua a 
       ||| ||||||||||||||||||     |||||||||||  || g 
       cga augugacguguugggauc     ccgcgguaagu  au u 
-cacauc   c      u           ----a           ua  a  
                 u 
                 84 

                 a 
                 16 

 
βTC-3 (0) 
 
 
Mus musculus miR-7-1 stem-loop 
 
E14.5 (44) 
                                   59  
                                                  11                               Δ   16 
--u    u  u     a  u     c  a     a       u  Δ   --     a  
   ugga gu ggccu gu cugugugg agacu gugauuu guuguu  uuuag u 
   |||| || ||||| || |||||||| ||||| ||||||| ||||||  |||||   
   aucu ca ccgga ca gguauacc ucuga cacuaaa caacag  aaauc a 
gac    c  -     -  c        g     -       -      ca     a  
 
 
βTC-3(205) 
                            50                30 
                           +u          Δ 19 
--u    u  u     a  u        a     a       u+u    --     a  
   ugga gu ggccu gu cugugugg agacu gugauuu guuguu  uuuag u 
   |||| || ||||| || |||||||| ||||| ||||||| ||||||  |||||   
   aucu ca ccgga ca gguauacc ucuga cacuaaa caacag  aaauc a 
gac    c  -     -  c        g     -       -      ca     a  
 
Mus musculus miR-720 stem-loop 
 
E14.5 (26) 



 
      -      aau  -    g  g  uua  
cuggag ccccag   ga agau ca cu   g 
|||||| ||||||   || |||| || ||   a 
gaccuc gggguc   cu ucug gu gg   a 
      c      gcu  a    -  g  uuu  
               +a 
               42# 

                                    

βTC-3 (0) 
 
 
Mus musculus miR-92-1 stem-loop 
 
E14.5 (28) 
 
---cu   uac            uu  c           uuu  
     uuc   acagguugggau  gu gcaaugcugug   c 
     |||   ||||||||||||  || |||||||||||     
     gag   uguccggcccug  ca cguuaugguau   u 
gguuu   --u +u         uu  -           guc  
             18 

 
 
βTC-3 (0) 
 
 
Mus musculus miR-93 stem-loop 
 
E14.5 (50) 
                                      12 40 
                                      u a  
                                                                          16 34 0  
a   a         -ca       -     u    g+u au  aau  
 guc ugggggcuc   aagugcu guucg gcag uag gu   u 
 ||| |||||||||   ||||||| ||||| |||| ||| ||   a 
 cag acccccgag   uucacga cgagu cguc auc ca   c 
a   g         ccc       u     -    -   -  guc 
 
 
βTC-3(35) 
                                 17  
                                 a  
                           17      34 17 0 
a   a         -ca       -     u +u g+u au  aau  
 guc ugggggcuc   aagugcu guucg gcag uag gu   u 
 ||| |||||||||   ||||||| ||||| |||| ||| ||   a 
 cag acccccgag   uucacga cgagu cguc auc ca   c 
a   g         ccc       u     -    -   -  guc 
 
 
Mus musculus miR-7b stem-loop 
 
E14.5 
 
aggagcggaguacgu   -   g       u  aagac         u      c  au  



               gag cca ugcuaug gg     uugugauuu guuguu ug  a 
               ||| ||| ||||||| ||     ||||||||| |||||| ||    
               cuc ggu gcgauac cc     gacacugaa caacag au  u 
-----uuccacuauc   a   -       u  -gacc         -      u  ag  
 
 
 
βTC-3 (34) 
 
                                                29 
                                               +u  
                                                71 
aggagcggaguacgu   -   g       u  aagac         uΔ     c  au  
               gag cca ugcuaug gg     uugugauuu guuguu ug  a 
               ||| ||| ||||||| ||     ||||||||| |||||| ||    
               cuc ggu gcgauac cc     gacacugaa caacag au  u 
-----uuccacuauc   a   -       u  -gacc         -      u  ag  
 
 
 
 
Mus musculus miR-98 stem-loop 
 
E14.5 (23) 
 
 
c   -      ug   u                 u    ---------      aggg  
 ugc acaugc  ggg gagguaguaaguuguau guug         uggggu    a 
 ||| ||||||  ||| ||||||||||||||||| ||||         ||||||    u 
 acg ugugug  ucc uuucaucauucaacaua caau         accccg    u 
u   g      gu   -                 u    agaagaaug      gauu 
 
 
βTC-3(72) 
 
                       78               29 

c   -      ug   u          +g     u g  ---------      aggg  
 ugc acaugc  ggg gagguaguaaguuguau guug         uggggu    a 
 ||| ||||||  ||| ||||||||||||||||| ||||         ||||||    u 
 acg ugugug  ucc uuucaucauucaacaua caau         accccg    u 
u   g      gu   -                 u    agaagaaug      gauu 
 
 
 
 
 
 
Mus musculus miR-99b stem-loop 
 
 
E14.5 (127) 
 
     cc         ac   c    c - -   c  
ggcac  acccguaga  cga cuug g g ggc u 



|||||  |||||||||  ||| |||| | | |||   
cugug  ugggugucu  gcu gaac c c ccg u 
     cc         gu   c    a a g   c  
 
βTC-3(33) 
                        15 

      +u  
     cc         ac   c    c - -   c  
ggcac  acccguaga  cga cuug g g ggc u 
|||||  |||||||||  ||| |||| | | |||   
cugug  ugggugucu  gcu gaac c c ccg u 
     cc         gu   c    a a g   c  
 
 
 


