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Supplementary Legends 

 

Figure S1. Position of miRNA and long-miRNA sequences retrieved from ASRP and 

MPSS PLUS databases on their hairpin folded precursor. 

(A) Position of long-miRNA sequences retrieved from the ASRP database on their 

precursor (sequences are summarized in Data S1B). 

(B) Position of long-miRNA sequences retrieved from the MPSS PLUS database on 

their precursor (sequences are summarized in Supplementary Data S1C). 

For each MIR gene for which a long-miRNA sequence was found, we give the name 

and the size of the canonical miRNA and its position is shown in red on the hairpin. 

We then give the size of each long-miRNA sequence and its position is shown in red 

on the hairpin. 

 

Figure S2. Biogenesis of long-miRNAs also depends on DCL3 in rosette leaves. 

RNA gel blot analysis of the genetic DCL requirement for biogenesis of long-

miRNAs. SmRNAs (20 µg) from rosette leaves of dcl mutants and of Col-0 wild type 

were loaded on the gels. Probed miRNAs are indicated on the left side of the blots. 

The loading control is U6 snRNA. The upper and lower ticks to the right of each lane 

mark the positions of the 24-nt and 21-nt size markers, respectively and are colored 

red when miRNA species of that size class are detected. bmiR165 stands for the 

miR165/miR166. 1indicates the miRNAs encoded by a single MIR gene. 

 

 

Figure S3. In silico predicted hairpin structures for the different IR loci from which 

smRNAs are probed in Figure 5. 
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Folding predictions were made using Mfold online at 

http://frontend.bioinfo.rpi.edu/applications/mfold/cgi-bin/rna-form1.cgi (1,2). IR gene 

name, genomic location, and predicted hairpin structure are given. Sequences of each 

hairpin and coordinates of the first and last nucleotides can be visualized by zooming 

in.  
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Figure S1A: Position of long-miRNA sequences retrieved from the ASRP database on their 
precursor  
 
MIR156a 
 
20-nt  
 
c      aac   -aa   a         -   -         a   ---      uu    ua  
 aagaga   gca   gaa cugacagaa gag agugagcac caa   aggcaa  ugca  u 
 ||||||   |||   ||| ||||||||| ||| ||||||||| |||   ||||||  ||||    
 uucucu   cgu   cuu gacugucuu cuc ucacucgug guu   uucguu  acgu  c 
u      agu   ggc   a         u   g         c   cuc      -c    ua  

 
23-nt  
 
c      aac   -aa   a         -   -         a   ---      uu    ua  
 aagaga   gca   gaa cugacagaa gag agugagcac caa   aggcaa  ugca  u 
 ||||||   |||   ||| ||||||||| ||| ||||||||| |||   ||||||  ||||    
 uucucu   cgu   cuu gacugucuu cuc ucacucgug guu   uucguu  acgu  c 
u      agu   ggc   a         u   g         c   cuc      -c    ua  

 
MIR156b 
 
20-nt  
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  
 

 
23-nt 
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  
 

 
23-nt 
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  

 
MIR156d 
 
20-nt  
 
g        aaa     --        -            a      g  agu       a  
 auggggga   gaagu  ugacagaa gagagugagcac caaagg ga   uguauaa a 
 ||||||||   |||||  |||||||| |||||||||||| |||||| ||   ||||||| g 
 uacuuccu   cuuca  acuguuuu cucucacucgug guuuuc uu   auauguu u 
-        ---     au        u            c      g  ggu       u  

 
24-nt  
 
g        aaa     --        -            a      g  agu       a  
 auggggga   gaagu  ugacagaa gagagugagcac caaagg ga   uguauaa a 
 ||||||||   |||||  |||||||| |||||||||||| |||||| ||   ||||||| g 
 uacuuccu   cuuca  acuguuuu cucucacucgug guuuuc uu   auauguu u 
-        ---     au        u            c      g  ggu       u  

 
23-nt  
 
g        aaa     --        -            a      g  agu       a  
 auggggga   gaagu  ugacagaa gagagugagcac caaagg ga   uguauaa a 
 ||||||||   |||||  |||||||| |||||||||||| |||||| ||   ||||||| g 
 uacuuccu   cuuca  acuguuuu cucucacucgug guuuuc uu   auauguu u 
-        ---     au        u            c      g  ggu       u  

 
MIR157c 
 
21-nt 
 
     u     ------u    uu   u  u        -           uaaggaugacaugcaaguacauacauauauaucaucacaccgcauguggaugauaaaaua  
agguu gagag       gaug  ggu gu gacagaag auagagagcac                                                            u 
||||| |||||       ||||  ||| || |||||||| |||||||||||                                                            g 
uccaa cucuc       cuau  cca ca cugucuuc uaucucucgug                                                            u 
     u     uucuucu    uu   c  -        a           uuuucucaucucuacguccaagagagagaaagagagggagagaaagaaacuuaaacaaua 

 
23-nt 
 
     u     ------u    uu   u  u        -           uaaggaugacaugcaaguacauacauauauaucaucacaccgcauguggaugauaaaaua  
agguu gagag       gaug  ggu gu gacagaag auagagagcac                                                            u 
||||| |||||       ||||  ||| || |||||||| |||||||||||                                                            g 
uccaa cucuc       cuau  cca ca cugucuuc uaucucucgug                                                            u 
     u     uucuucu    uu   c  -        a           uuuucucaucucuacguccaagagagagaaagagagggagagaaagaaacuuaaacaaua 

 
MIR157d 
 
20-nt 
 
        u     u ------u   u c         -           ua    ugcuaugcaaaacagacacagauauguguuucuaauuguauuucauacuuuaaccuc  
guggaggg gauag g       ggu g ugacagaag auagagagcac  agga                                                         a 
|||||||| ||||| |       ||| | ||||||||| |||||||||||  ||||                                                         a 
caucucuc uuauc c       cca c acugucuuc uaucucucgug  uccu                                                         a 
        u     u uuucuuu   - u         g           ua    uaucucuacgucuaucagaagaucgagaagauagaaagaaagaaaaaaauauaguug  

 
23-nt 
 
        u     u ------u   u c         -           ua    ugcuaugcaaaacagacacagauauguguuucuaauuguauuucauacuuuaaccuc  
guggaggg gauag g       ggu g ugacagaag auagagagcac  agga                                                         a 
|||||||| ||||| |       ||| | ||||||||| |||||||||||  ||||                                                         a 
caucucuc uuauc c       cca c acugucuuc uaucucucgug  uccu                                                         a 
        u     u uuucuuu   - u         g           ua    uaucucuacgucuaucagaagaucgagaagauagaaagaaagaaaaaaauauaguug  
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MIR158a 
 
20-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
24-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
23-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
23-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
25-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
25-nt 
 
  -        u u   cuu           a   u     a  ug   a  
ac acgucauc c gug   cuuugucuaca uuu ggaaa ag  aug c 
|| |||||||| | |||   ||||||||||| ||| ||||| ||  |||   
ug uguaguag g cau   gaaacagaugu aaa ccuuu uc  uac g 
  c        u c   aac           -   c     c  gu   c  

 
MIR159a 
 
21-nt 
 
             aa        cau    -u    ------       aga      g  a  c    g uc     -    cu       guaa  
 guagagcuccuu  aguucaaa   gagu  gagc      aggguaa   aaagcu cu ag uaug a  ccaua agcc  aauccuu    a 
 ||||||||||||  ||||||||   ||||  ||||      |||||||   |||||| || || |||| |  ||||| ||||  |||||||    g 
acaucucgaggga  uuagguuu   cuca  uucg      ucccguu   uuucga ga uc auac u  gguau uugg  uuaggaa    u 
             ag        cuu    uu    guaauu       caa      g  c  u    g ua     a    -u       aaaa  

 
23-nt 
 
             aa        cau    -u    ------       aga      g  a  c    g uc     -    cu       guaa  
 guagagcuccuu  aguucaaa   gagu  gagc      aggguaa   aaagcu cu ag uaug a  ccaua agcc  aauccuu    a 
 ||||||||||||  ||||||||   ||||  ||||      |||||||   |||||| || || |||| |  ||||| ||||  |||||||    g 
acaucucgaggga  uuagguuu   cuca  uucg      ucccguu   uuucga ga uc auac u  gguau uugg  uuaggaa    u 
             ag        cuu    uu    guaauu       caa      g  c  u    g ua     a    -u       aaaa  

 
24-nt 
 
             aa        cau    -u    ------       aga      g  a  c    g uc     -    cu       guaa  
 guagagcuccuu  aguucaaa   gagu  gagc      aggguaa   aaagcu cu ag uaug a  ccaua agcc  aauccuu    a 
 ||||||||||||  ||||||||   ||||  ||||      |||||||   |||||| || || |||| |  ||||| ||||  |||||||    g 
acaucucgaggga  uuagguuu   cuca  uucg      ucccguu   uuucga ga uc auac u  gguau uugg  uuaggaa    u 
             ag        cuu    uu    guaauu       caa      g  c  u    g ua     a    -u       aaaa  

 
MIR159b 
 
21-nt 
 
------g            ga       u       uu   ------    ug    -      g  a  c     auc      -----         aau        
       gaagagcuccuu  aguucaa ggagggu  agc      aggg  aagu aaagcu cu ag uaugg   ccauaa     gccuuauca   ucaaua  
       ||||||||||||  ||||||| |||||||  |||      ||||  |||| |||||| || || |||||   ||||||     |||||||||   ||||| u 
       cuucucgaggga  uuagguu cuucuca  ucg      uccc  uuca uuucga ga uc auacc   gguauu     uggaauagu   aguuaa  
cucucua            ag       u       cu   guaauu    ca    c      g  c  u     gua      uuuuu         ---        

 
23-nt 
 
 
------g            ga       u       uu   ------    ug    -      g  a  c     auc      -----         aau        
       gaagagcuccuu  aguucaa ggagggu  agc      aggg  aagu aaagcu cu ag uaugg   ccauaa     gccuuauca   ucaaua  
       ||||||||||||  ||||||| |||||||  |||      ||||  |||| |||||| || || |||||   ||||||     |||||||||   ||||| u 
       cuucucgaggga  uuagguu cuucuca  ucg      uccc  uuca uuucga ga uc auacc   gguauu     uggaauagu   aguuaa  
cucucua            ag       u       cu   guaauu    ca    c      g  c  u     gua      uuuuu         ---        

 
25-nt 
 
 
------g            ga       u       uu   ------    ug    -      g  a  c     auc      -----         aau        
       gaagagcuccuu  aguucaa ggagggu  agc      aggg  aagu aaagcu cu ag uaugg   ccauaa     gccuuauca   ucaaua  
       ||||||||||||  ||||||| |||||||  |||      ||||  |||| |||||| || || |||||   ||||||     |||||||||   ||||| u 
       cuucucgaggga  uuagguu cuucuca  ucg      uccc  uuca uuucga ga uc auacc   gguauu     uggaauagu   aguuaa  
cucucua            ag       u       cu   guaauu    ca    c      g  c  u     gua      uuuuu         ---        

 
23-nt 
 
 
------g            ga       u       uu   ------    ug    -      g  a  c     auc      -----         aau        
       gaagagcuccuu  aguucaa ggagggu  agc      aggg  aagu aaagcu cu ag uaugg   ccauaa     gccuuauca   ucaaua  
       ||||||||||||  ||||||| |||||||  |||      ||||  |||| |||||| || || |||||   ||||||     |||||||||   ||||| u 
       cuucucgaggga  uuagguu cuucuca  ucg      uccc  uuca uuucga ga uc auacc   gguauu     uggaauagu   aguuaa  
cucucua            ag       u       cu   guaauu    ca    c      g  c  u     gua      uuuuu         ---        

 
MIR159c 
 
21-nt 
 
guguaac                -c      a         ---caa   ---uu      cuaaaau c            u  a   cu     a     a    gcggug    a  
       agaaggagcucccuuc  uccaaa cgaagagga      gau     gaggaa       g agaaucuaagag uc ugu  uccuc uagag gugc      uuaa a 
       ||||||||||||||||  |||||| |||||||||      |||     ||||||       | |||||||||||| || |||  ||||| ||||| ||||      ||||   
       uuuuccucgagggaag  agguuu gcuucucuu      cua     cucuuu       c ucuuagauucuc ag acg  agggg auuuc cacg      aguu g 
cuucuuc                uu      -         cucuua   uacau      ---cucc -            c  c   uu     a     a    -aaaga    c  

 
24-nt 
 
guguaac                -c      a         ---caa   ---uu      cuaaaau c            u  a   cu     a     a    gcggug    a  
       agaaggagcucccuuc  uccaaa cgaagagga      gau     gaggaa       g agaaucuaagag uc ugu  uccuc uagag gugc      uuaa a 
       ||||||||||||||||  |||||| |||||||||      |||     ||||||       | |||||||||||| || |||  ||||| ||||| ||||      ||||   
       uuuuccucgagggaag  agguuu gcuucucuu      cua     cucuuu       c ucuuagauucuc ag acg  agggg auuuc cacg      aguu g 
cuucuuc                uu      -         cucuua   uacau      ---cucc -            c  c   uu     a     a    -aaaga    c  
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MIR319a 
 
20-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
23-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
24-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
25-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
24-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
23-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
23-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
23-nt 
 
    a          g      u   c   uc  g u           a -  u   ac        c  aa  c      gccaaaa  
agag gagcuuccuu agucca uca agg  gu a augauucaauu g cu ccg  ucauucau ca  ua cgaguc       u 
|||| |||||||||| |||||| ||| |||  || | ||||||||||| | || |||  |||||||| ||  || ||||||         
ucuc cucgagggaa ucaggu agu ucu  ua u uacuagguuaa c ga ggc  aguaagua gu  au gcucag       u 
    c          g      u   u   cu  g -           a a  u   gu        a  aa  u      aucaaac  

 
MIR319b 
 
20-nt 
 
  a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
|| |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
  c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g  

 
24-nt 
 
     a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
   ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
   || |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uuauc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
     c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g  

 
23-nt 
 
     a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
   ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
   || |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uuauc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
     c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g  
 

 
24-nt 
 
  a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
|| |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
  c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g  

 
23-nt 
 
  a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
|| |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
  c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g  

 
MIR160a 
 
21-nt 
 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  

 
23-nt 
 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  

 
24-nt 
 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  

 
24-nt 
 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  
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MIR160b 
 
21-nt 
 
       c     c -           a  aaaac        ag  
gucgugc uggcu c cuguaugccac ag     aucgauuu  u 
||||||| ||||| | ||||||||||| ||     ||||||||  u 
caguacg acuga g gacaugcggug uc     uagcuaaa  u 
       a     u a           a  ---ac        ac  
 

 
23-nt 
 
       c     c -           a  aaaac        ag  
gucgugc uggcu c cuguaugccac ag     aucgauuu  u 
||||||| ||||| | ||||||||||| ||     ||||||||  u 
caguacg acuga g gacaugcggug uc     uagcuaaa  u 
       a     u a           a  ---ac        ac  

 
23-nt 
 
       c     c -           a  aaaac        ag  
gucgugc uggcu c cuguaugccac ag     aucgauuu  u 
||||||| ||||| | ||||||||||| ||     ||||||||  u 
caguacg acuga g gacaugcggug uc     uagcuaaa  u 
       a     u a           a  ---ac        ac  

 
23-nt 
 
       c     c -           a  aaaac        ag  
gucgugc uggcu c cuguaugccac ag     aucgauuu  u 
||||||| ||||| | ||||||||||| ||     ||||||||  u 
caguacg acuga g gacaugcggug uc     uagcuaaa  u 
       a     u a           a  ---ac        ac  

 
MIR160c 
 
21-nt 

 
       c       c          ga ug aua         g  
guuaugc uggcucc uguaugccac  g  g   ccgauuuug u 
||||||| ||||||| ||||||||||  |  |   |||||||||   
caguacg acugagg acaugcggug  c  c   ggcuaaaau u 
       a       a          gc gu ---         u  

 
24-nt 

 
       c       c          ga ug aua         g  
guuaugc uggcucc uguaugccac  g  g   ccgauuuug u 
||||||| ||||||| ||||||||||  |  |   |||||||||   
caguacg acugagg acaugcggug  c  c   ggcuaaaau u 
       a       a          gc gu ---         u  

 
23-nt 

 
       c       c          ga ug aua         g  
guuaugc uggcucc uguaugccac  g  g   ccgauuuug u 
||||||| ||||||| ||||||||||  |  |   |||||||||   
caguacg acugagg acaugcggug  c  c   ggcuaaaau u 
       a       a          gc gu ---         u  

 
MIR161 
 
21-nt 
 
u    ga    gg      ac   uuuau     c   c      u            c         cc    uuuu     ----         
 gcuu  ucuc  uuuuug  cag     ugcgu gau aaugca ugaaagugacua aucgggguu  gauu    uuguu    cuucaua  
 ||||  ||||  ||||||  |||     ||||| ||| |||||| |||||||||||| |||||||||  ||||    |||||    |||||| u 
 cgaa  aggg  aaaaau  guu     acgua cua uuacgu acuuucacugau uggucccaa  cuaa    gacaa    gaaguag  
a    -a    ag      --   ----u     a   a      c            u         --    ---u     aggc         
 

 
24-nt 
 
u    ga    gg      ac   uuuau     c   c      u            c         cc    uuuu     ----         
 gcuu  ucuc  uuuuug  cag     ugcgu gau aaugca ugaaagugacua aucgggguu  gauu    uuguu    cuucaua  
 ||||  ||||  ||||||  |||     ||||| ||| |||||| |||||||||||| |||||||||  ||||    |||||    |||||| u 
 cgaa  aggg  aaaaau  guu     acgua cua uuacgu acuuucacugau uggucccaa  cuaa    gacaa    gaaguag  
a    -a    ag      --   ----u     a   a      c            u         --    ---u     aggc         

 
23-nt 
 
u    ga    gg      ac   uuuau     c   c      u            c         cc    uuuu     ----         
 gcuu  ucuc  uuuuug  cag     ugcgu gau aaugca ugaaagugacua aucgggguu  gauu    uuguu    cuucaua  
 ||||  ||||  ||||||  |||     ||||| ||| |||||| |||||||||||| |||||||||  ||||    |||||    |||||| u 
 cgaa  aggg  aaaaau  guu     acgua cua uuacgu acuuucacugau uggucccaa  cuaa    gacaa    gaaguag  
a    -a    ag      --   ----u     a   a      c            u         --    ---u     aggc         

 
23-nt 
 
u    ga    gg      ac   uuuau     c   c      u            c         cc    uuuu     ----         
 gcuu  ucuc  uuuuug  cag     ugcgu gau aaugca ugaaagugacua aucgggguu  gauu    uuguu    cuucaua  
 ||||  ||||  ||||||  |||     ||||| ||| |||||| |||||||||||| |||||||||  ||||    |||||    |||||| u 
 cgaa  aggg  aaaaau  guu     acgua cua uuacgu acuuucacugau uggucccaa  cuaa    gacaa    gaaguag  
a    -a    ag      --   ----u     a   a      c            u         --    ---u     aggc         

 
23-nt 
 
u    ga    gg      ac   uuuau     c   c      u            c         cc    uuuu     ----         
 gcuu  ucuc  uuuuug  cag     ugcgu gau aaugca ugaaagugacua aucgggguu  gauu    uuguu    cuucaua  
 ||||  ||||  ||||||  |||     ||||| ||| |||||| |||||||||||| |||||||||  ||||    |||||    |||||| u 
 cgaa  aggg  aaaaau  guu     acgua cua uuacgu acuuucacugau uggucccaa  cuaa    gacaa    gaaguag  
a    -a    ag      --   ----u     a   a      c            u         --    ---u     aggc         

 
MIR162a 
 
21-nt 

 
u   ug -     -  - ug    ----u       g    c    c        c   c   gaac    u  
 agu  g aagaa ga g  agag     cgcugga gcag gguu aucgaucu uuc ugu    acau a 
 |||  | ||||| || |  ||||     ||||||| |||| |||| |||||||| ||| |||    |||| a 
 uca  u uucuu cu u  ucuc     gcgaccu cguc ccaa uagcuaga aag acg    ugua a 
u   gu a     u  a gu    cguuu       a    u    a        u   u   aaaa    a  

 
24-nt 

 
u   ug -     -  - ug    ----u       g    c    c        c   c   gaac    u  
 agu  g aagaa ga g  agag     cgcugga gcag gguu aucgaucu uuc ugu    acau a 
 |||  | ||||| || |  ||||     ||||||| |||| |||| |||||||| ||| |||    |||| a 
 uca  u uucuu cu u  ucuc     gcgaccu cguc ccaa uagcuaga aag acg    ugua a 
u   gu a     u  a gu    cguuu       a    u    a        u   u   aaaa    a  

 
MIR164b 
 
21-nt 

 
     a    ca         cauu          a    ----   u    c    --a      g     a     a  
gaugg gaag  gggcacgug    acuagcucau uaua    cac cuca caca   augcgu uauau ugcgg a 
||||| ||||  |||||||||    |||||||||| ||||    ||| |||| ||||   |||||| ||||| |||||   
cuacc cuuc  cccguguac    ugauugagua guau    gug gagu gugu   ugugua auaua guguu u 
     a    ua         uucu          g    agua   u    u    gug      g     -     u  

 
24-nt 

 
     a    ca         cauu          a    ----   u    c    --a      g     a     a  
gaugg gaag  gggcacgug    acuagcucau uaua    cac cuca caca   augcgu uauau ugcgg a 
||||| ||||  |||||||||    |||||||||| ||||    ||| |||| ||||   |||||| ||||| |||||   
cuacc cuuc  cccguguac    ugauugagua guau    gug gagu gugu   ugugua auaua guguu u 
     a    ua         uucu          g    agua   u    u    gug      g     -     u  
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MIR164c 
 
21-nt 
 
ua    u  a     a  c              cacaaaugaaaucgauc  
  acac ug uggag ag agggcacgugcgaa                 g 
  |||| || ||||| || ||||||||||||||                   
  ugug ac accuc uc ucuugugcacgcuu                 g 
uc    c  a     a  a              uuauacuaguuguucau  

 
23-nt 
 
ua    u  a     a  c              cacaaaugaaaucgauc  
  acac ug uggag ag agggcacgugcgaa                 g 
  |||| || ||||| || ||||||||||||||                   
  ugug ac accuc uc ucuugugcacgcuu                 g 
uc    c  a     a  a              uuauacuaguuguucau  

 
MIR165a 
 
21-nt 
 
    a    a   uu      a           auagauauauacauguguaug  
guug gggg aug  gucugg ucgaggauauu                     u 
|||| |||| |||  |||||| |||||||||||                     u 
caac cccc uac  cggacc ggcuccuauga                     a 
    c    c   uu      a           gagauacuagugaacuuagua  

 
23-nt 
 
    a    a   uu      a           auagauauauacauguguaug  
guug gggg aug  gucugg ucgaggauauu                     u 
|||| |||| |||  |||||| |||||||||||                     u 
caac cccc uac  cggacc ggcuccuauga                     a 
    c    c   uu      a           gagauacuagugaacuuagua  

 
MIR167a 
 
21-nt 

 
u     ac   -  u u a         c              -  -  -u     -au  u    ug     
 ggugc  cgg ca c g ugaagcugc agcaugaucuaauu ag cu  ucuuu   cc uugu  ugu  
 |||||  ||| || | | ||||||||| |||||||||||||| || ||  |||||   || ||||  || u 
 ccacg  guc gu g c acuuugacg uuguacuagauuag uc ga  agaga   gg agca  acu  
c     cu   a  u c c         c              c  u  cu     auu  u    gu     

 
23-nt 

 
u     ac   -  u u a         c              -  -  -u     -au  u    ug     
 ggugc  cgg ca c g ugaagcugc agcaugaucuaauu ag cu  ucuuu   cc uugu  ugu  
 |||||  ||| || | | ||||||||| |||||||||||||| || ||  |||||   || ||||  || u 
 ccacg  guc gu g c acuuugacg uuguacuagauuag uc ga  agaga   gg agca  acu  
c     cu   a  u c c         c              c  u  cu     auu  u    gu     

 
21-nt 

 
u     ac   -  u u a         c              -  -  -u     -au  u    ug     
 ggugc  cgg ca c g ugaagcugc agcaugaucuaauu ag cu  ucuuu   cc uugu  ugu  
 |||||  ||| || | | ||||||||| |||||||||||||| || ||  |||||   || ||||  || u 
 ccacg  guc gu g c acuuugacg uuguacuagauuag uc ga  agaga   gg agca  acu  
c     cu   a  u c c         c              c  u  cu     auu  u    gu     

 
MIR167b 
 
21-nt 
 
     ca     a    - -c           u   u    aa   aug      g  
gggaa  aguga gcug c  agcaugaucua cuu gguu  gag   aaugug a 
|||||  ||||| |||| |  ||||||||||| ||| ||||  |||   ||||||   
uccuu  ucacu cgac g  ucguacuggau gaa ccaa  uuc   uuauac a 
     cc     c    a uc           c   c    -a   --g      a  

 
25-nt 
 
     ca     a    - -c           u   u    aa   aug      g  
gggaa  aguga gcug c  agcaugaucua cuu gguu  gag   aaugug a 
|||||  ||||| |||| |  ||||||||||| ||| ||||  |||   ||||||   
uccuu  ucacu cgac g  ucguacuggau gaa ccaa  uuc   uuauac a 
     cc     c    a uc           c   c    -a   --g      a  

 
MIR168a 
 
21-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  

 
24-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  

 
23-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  

 
24-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  

 
24-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  

 
23-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  
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MIR168b 
 
21-nt 
     gg   u   g      c          u     acugauug   g  --      a    uc  
uuacc  cgg cuc gauucg uuggugcagg cggga        gcu ac  accgac cgug  u 
|||||  ||| ||| |||||| |||||||||| |||||        ||| ||  |||||| ||||    
agugg  gcc gag cuaagu aacuauguuc gcccu        cga ug  ugguug guac  u 
     -a   u   g      c          u     --------   g  uu      -    ug  

 
23-nt 
     gg   u   g      c          u     acugauug   g  --      a    uc  
uuacc  cgg cuc gauucg uuggugcagg cggga        gcu ac  accgac cgug  u 
|||||  ||| ||| |||||| |||||||||| |||||        ||| ||  |||||| ||||    
agugg  gcc gag cuaagu aacuauguuc gcccu        cga ug  ugguug guac  u 
     -a   u   g      c          u     --------   g  uu      -    ug  

 
MIR169a 
 
21-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
24-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
24-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
23-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
23-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
23-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  

 
MIR169b 
 
21-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
23-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
23-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
24-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
23-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
23-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
24-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  

 
23-nt 
 
     c    u  aa        agu    u      u    c    -     ug           cgu    aac   g       a    gu  
cccaa ggag ag  uugcauga   ggag agagua aaug agcc aagga  acuugccggaa   uguu   cau cauauga uaau  g 
||||| |||| ||  ||||||||   |||| |||||| |||| |||| |||||  |||||||||||   ||||   ||| ||||||| ||||    
ggguu ccuu uc  aacguacu   cuuc ucucgu uuac ucgg uuccu  ugaacggucuu   acaa   gua guguauu auua  a 
     -    -  -a        cuu    -      u    a    c     gu           uau    ---   -       a    gu  
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MIR169c 
 
21-nt 
 
ucguccauuaugaguauuaauuaugguuagggaaucuuacagaaugaaaaugaaggugugaauggauu  c     ua      u     -u     aa    cauu     uc     a              --       uauuaugauuacucuauauucgauuuauauuauggagaugaugguuuauauauauuuacuuaucuacauaguuuuag  
                                                                    gu ucauc  aagccu gaaug  gggaa  aggc    guugu  agcca ggaugacuugccgg  uagcuug                                                                             u 
                                                                    || |||||  |||||| |||||  |||||  ||||    |||||  ||||| ||||||||||||||  |||||||                                                                               
                                                                    ca aguag  uucgga cuuac  uccuu  ucug    caacg  ucggu ucuacugaacggcc  aucgaac                                                                             u 
------------------------aguagguauaaguauaguauaaucacuauaaacccuaaaaaaug  c     ca      u     uc     -c    ---u     ua     a              cg       caaugugaagaacgggguuguguguauauauuuauucauuuaugaaaaagcauaauauaaugcaugcuuuuuuuuag  

 
24-nt 
 
ucguccauuaugaguauuaauuaugguuagggaaucuuacagaaugaaaaugaaggugugaauggauu  c     ua      u     -u     aa    cauu     uc     a              --       uauuaugauuacucuauauucgauuuauauuauggagaugaugguuuauauauauuuacuuaucuacauaguuuuag  
                                                                    gu ucauc  aagccu gaaug  gggaa  aggc    guugu  agcca ggaugacuugccgg  uagcuug                                                                             u 
                                                                    || |||||  |||||| |||||  |||||  ||||    |||||  ||||| ||||||||||||||  |||||||                                                                               
                                                                    ca aguag  uucgga cuuac  uccuu  ucug    caacg  ucggu ucuacugaacggcc  aucgaac                                                                             u 
------------------------aguagguauaaguauaguauaaucacuauaaacccuaaaaaaug  c     ca      u     uc     -c    ---u     ua     a              cg       caaugugaagaacgggguuguguguauauauuuauucauuuaugaaaaagcauaauauaaugcaugcuuuuuuuuag  

 
23-nt 
 
ucguccauuaugaguauuaauuaugguuagggaaucuuacagaaugaaaaugaaggugugaauggauu  c     ua      u     -u     aa    cauu     uc     a              --       uauuaugauuacucuauauucgauuuauauuauggagaugaugguuuauauauauuuacuuaucuacauaguuuuag  
                                                                    gu ucauc  aagccu gaaug  gggaa  aggc    guugu  agcca ggaugacuugccgg  uagcuug                                                                             u 
                                                                    || |||||  |||||| |||||  |||||  ||||    |||||  ||||| ||||||||||||||  |||||||                                                                               
                                                                    ca aguag  uucgga cuuac  uccuu  ucug    caacg  ucggu ucuacugaacggcc  aucgaac                                                                             u 
------------------------aguagguauaaguauaguauaaucacuauaaacccuaaaaaaug  c     ca      u     uc     -c    ---u     ua     a              cg       caaugugaagaacgggguuguguguauauauuuauucauuuaugaaaaagcauaauauaaugcaugcuuuuuuuuag  

 
MIR169f 
 
21-nt 

 
      u     a       ac       auu         a           uuuaaacccaaccgguuuaugaccauuga  
gggucu gcaug aggaaua  gaaugga   gagccaagg ugacuugccgg                             u 
|||||| ||||| |||||||  |||||||   ||||||||| |||||||||||                             u 
cuuaga uguac uucuuau  cuugcuu   cucgguucc guugaacgguc                             u 
      u     c       cu       cgu         a           ugugcuuaguugucuaacacuuacucugg  

 
25-nt 

 
      u     a       ac       auu         a           uuuaaacccaaccgguuuaugaccauuga  
gggucu gcaug aggaaua  gaaugga   gagccaagg ugacuugccgg                             u 
|||||| ||||| |||||||  |||||||   ||||||||| |||||||||||                             u 
cuuaga uguac uucuuau  cuugcuu   cucgguucc guugaacgguc                             u 
      u     c       cu       cgu         a           ugugcuuaguugucuaacacuuacucugg  

 
24-nt 

 
      u     a       ac       auu         a           uuuaaacccaaccgguuuaugaccauuga  
gggucu gcaug aggaaua  gaaugga   gagccaagg ugacuugccgg                             u 
|||||| ||||| |||||||  |||||||   ||||||||| |||||||||||                             u 
cuuaga uguac uucuuau  cuugcuu   cucgguucc guugaacgguc                             u 
      u     c       cu       cgu         a           ugugcuuaguugucuaacacuuacucugg  

 
MIR169g 
 
21-nt 

 
-ugccuauaaauaccuucaucacgaguaugacaagaucac   a       -agaaaggu       -    ga      ------------         ----      g  ucucuaguu     aga      u    --      au      u    uu         a            uuuuuu     au     uaa  
                                        aag caagaaa         agagaaa acau  uaauga            ugauuacga    ugauga ag         guauc   gggucu gcau  ggaaga  agagaa gagg  gagccaagg ugacuugccggg      uacca  gaauc   u 
                                        ||| |||||||         ||||||| ||||  ||||||            |||||||||    |||||| ||         |||||   |||||| ||||  ||||||  |||||| ||||  ||||||||| ||||||||||||      |||||  |||||   u 
                                        uuc guuuuuu         ucuuuuu ugua  guuacu            acuagugcu    acuacu uc         uauag   cucaga ugua  uuuucu  ucucuu cuuu  cucgguucc guugaacggccu      guggu  cuuag   a 
acguuuuuguuuuuagacuaguaaguuuagcuuuuuggca   g       aagcguagu       g    aa      uuaauguuucaa         aagu      a  ---------     aac      c    gg      --      c    gu         a            ------     --     uca  

 
24-nt 

 
-ugccuauaaauaccuucaucacgaguaugacaagaucac   a       -agaaaggu       -    ga      ------------         ----      g  ucucuaguu     aga      u    --      au      u    uu         a            uuuuuu     au     uaa  
                                        aag caagaaa         agagaaa acau  uaauga            ugauuacga    ugauga ag         guauc   gggucu gcau  ggaaga  agagaa gagg  gagccaagg ugacuugccggg      uacca  gaauc   u 
                                        ||| |||||||         ||||||| ||||  ||||||            |||||||||    |||||| ||         |||||   |||||| ||||  ||||||  |||||| ||||  ||||||||| ||||||||||||      |||||  |||||   u 
                                        uuc guuuuuu         ucuuuuu ugua  guuacu            acuagugcu    acuacu uc         uauag   cucaga ugua  uuuucu  ucucuu cuuu  cucgguucc guugaacggccu      guggu  cuuag   a 
acguuuuuguuuuuagacuaguaaguuuagcuuuuuggca   g       aagcguagu       g    aa      uuaauguuucaa         aagu      a  ---------     aac      c    gg      --      c    gu         a            ------     --     uca  

 
 
MIR169h 
 
21-nt 

 
u  uau        aug    c       --       c    g   -          u    u     -  uuuua     uauaua  a      cac  g  
 ca   aagagaaa   guga augaaga  augagaa uugu ugg uagccaagga gacu gccug cg     gacca      uc aagacu   uc a 
 ||   ||||||||   |||| |||||||  ||||||| |||| ||| |||||||||| |||| ||||| ||     |||||      || ||||||   ||   
 gu   uucucuuu   cacu uacuucu  uacucuu aaca acu aucgguuccu cuga cggac gc     uuggu      ag uucuga   ag u 
g  uuu        --a    -       cu       -    a   u          -    -     u  --ugg     ----ug  a      --u  c  

 
23-nt 

 
u  uau        aug    c       --       c    g   -          u    u     -  uuuua     uauaua  a      cac  g  
 ca   aagagaaa   guga augaaga  augagaa uugu ugg uagccaagga gacu gccug cg     gacca      uc aagacu   uc a 
 ||   ||||||||   |||| |||||||  ||||||| |||| ||| |||||||||| |||| ||||| ||     |||||      || ||||||   ||   
 gu   uucucuuu   cacu uacuucu  uacucuu aaca acu aucgguuccu cuga cggac gc     uuggu      ag uucuga   ag u 
g  uuu        --a    -       cu       -    a   u          -    -     u  --ugg     ----ug  a      --u  c  

 
MIR169i 
 
21-nt 
 
     -a      aa       -u       u     uu  -          u    u      -c     -----gu        uuuagugucuuguuugaaguca  
gaagg  gauguc  agaugaa  agaagaa cauau  gg uagccaagga gacu gccuga  ucuuu       guaaaaug                      c 
|||||  ||||||  |||||||  ||||||| |||||  || |||||||||| |||| ||||||  |||||       ||||||||                        
cuucc  uuacag  ucuacuu  ucuucuu guaua  cc aucgguuccu cuga cggacu  agaaa       cguuuuac                      u 
     ac      ac       uc       -     uu  u          -    -      au     aaauauu        caguaacgaacuauguugaaua  

 
23-nt 
 
     -a      aa       -u       u     uu  -          u    u      -c     -----gu        uuuagugucuuguuugaaguca  
gaagg  gauguc  agaugaa  agaagaa cauau  gg uagccaagga gacu gccuga  ucuuu       guaaaaug                      c 
|||||  ||||||  |||||||  ||||||| |||||  || |||||||||| |||| ||||||  |||||       ||||||||                        
cuucc  uuacag  ucuacuu  ucuucuu guaua  cc aucgguuccu cuga cggacu  agaaa       cguuuuac                      u 
     ac      ac       uc       -     uu  u          -    -      au     aaauauu        caguaacgaacuauguugaaua  

 
MIR169l 
 
21-nt 
 
augaagaagagaggucuaauauggcgaaaagagucauguuua           u    u      -u   uuuc    c  u        uuuaaguucgug     ug           g u  
                                          auagccaagga gacu gccuga  cuu    accu ca gauucaau            gauuu  gauuauuaugc u u 
                                          ||||||||||| |||| ||||||  |||    |||| || ||||||||            |||||  ||||||||||| | a 
                                          uaucgguuucu cuga cggacu  gga    uggg gu cuaaguug            cuaga  uuaauaauaug a a 
----------------------cuacuucuuucguacaguuc           -    -      uu   ---u    c  u        ----------ua     gu           g a  

 
24-nt 
 
augaagaagagaggucuaauauggcgaaaagagucauguuua           u    u      -u   uuuc    c  u        uuuaaguucgug     ug           g u  
                                          auagccaagga gacu gccuga  cuu    accu ca gauucaau            gauuu  gauuauuaugc u u 
                                          ||||||||||| |||| ||||||  |||    |||| || ||||||||            |||||  ||||||||||| | a 
                                          uaucgguuucu cuga cggacu  gga    uggg gu cuaaguug            cuaga  uuaauaauaug a a 
----------------------cuacuucuuucguacaguuc           -    -      uu   ---u    c  u        ----------ua     gu           g a  

 
23-nt 
 
augaagaagagaggucuaauauggcgaaaagagucauguuua           u    u      -u   uuuc    c  u        uuuaaguucgug     ug           g u  
                                          auagccaagga gacu gccuga  cuu    accu ca gauucaau            gauuu  gauuauuaugc u u 
                                          ||||||||||| |||| ||||||  |||    |||| || ||||||||            |||||  ||||||||||| | a 
                                          uaucgguuucu cuga cggacu  gga    uggg gu cuaaguug            cuaga  uuaauaauaug a a 
----------------------cuacuucuuucguacaguuc           -    -      uu   ---u    c  u        ----------ua     gu           g a  
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MIR169m 
 
21-nt 
 
ua     -   a   aa      -au       u     uu  -          u    u     -uu    ----            guuagug    -      caa     u  
  gaagg aga guc  agauga   agaagaa cauau  gg uagccaagga gacu gccug   ucuu    ugaguaaaaugg       ucau guuuga   gugac a 
  ||||| ||| |||  ||||||   ||||||| |||||  || |||||||||| |||| |||||   ||||    ||||||||||||       |||| ||||||   ||||| u 
  cuucc uuu cag  ucuacu   ucuucuu guaua  cc aucgguuccu cuga cggac   agaa    acucauuuuacc       agua cgaacu   uauug a 
ua     a   g   ac      cuc       -     uu  u          -    -     uac    aacu            -------    a      --a     a  

 
24-nt 
 
ua     -   a   aa      -au       u     uu  -          u    u     -uu    ----            guuagug    -      caa     u  
  gaagg aga guc  agauga   agaagaa cauau  gg uagccaagga gacu gccug   ucuu    ugaguaaaaugg       ucau guuuga   gugac a 
  ||||| ||| |||  ||||||   ||||||| |||||  || |||||||||| |||| |||||   ||||    ||||||||||||       |||| ||||||   ||||| u 
  cuucc uuu cag  ucuacu   ucuucuu guaua  cc aucgguuccu cuga cggac   agaa    acucauuuuacc       agua cgaacu   uauug a 
ua     a   g   ac      cuc       -     uu  u          -    -     uac    aacu            -------    a      --a     a  

 
MIR171a 
 
21-nt 
 
          cc  uu         c       c      cuuaccugaccacacacguag  
augagagagu  cu  gauauuggc ugguuca ucagau                     a 
||||||||||  ||  ||||||||| ||||||| ||||||                       
ugcucucuca  ga  cuauaaccg gccgagu agucua                     u 
          -u  cu         c       u      uuagaucucucuuauuacaua  

 
23-nt 
 
          cc  uu         c       c      cuuaccugaccacacacguag  
augagagagu  cu  gauauuggc ugguuca ucagau                     a 
||||||||||  ||  ||||||||| ||||||| ||||||                       
ugcucucuca  ga  cuauaaccg gccgagu agucua                     u 
          -u  cu         c       u      uuagaucucucuuauuacaua  

 
23-nt 
 
          cc  uu         c       c      cuuaccugaccacacacguag  
augagagagu  cu  gauauuggc ugguuca ucagau                     a 
||||||||||  ||  ||||||||| ||||||| ||||||                       
ugcucucuca  ga  cuauaaccg gccgagu agucua                     u 
          -u  cu         c       u      uuagaucucucuuauuacaua  

 
23-nt 
 
          cc  uu         c       c      cuuaccugaccacacacguag  
augagagagu  cu  gauauuggc ugguuca ucagau                     a 
||||||||||  ||  ||||||||| ||||||| ||||||                       
ugcucucuca  ga  cuauaaccg gccgagu agucua                     u 
          -u  cu         c       u      uuagaucucucuuauuacaua  

 
MIR171b 
 
21-nt 

 
-----ugcaa   --aa    a      a ug          a     --    c    uaa  
          ggu    cgcg gauauu g  cgguucaauc aauag  ucgu cucu   c 
          |||    |||| |||||| |  |||||||||| |||||  |||| ||||     
          cca    gcgc cuauaa c  gccgaguuag uuguu  ggca gagg   u 
acgguaaaaa   aaug    a      c gu          c     gu    a    uac  

 
23-nt 

 
-----ugcaa   --aa    a      a ug          a     --    c    uaa  
          ggu    cgcg gauauu g  cgguucaauc aauag  ucgu cucu   c 
          |||    |||| |||||| |  |||||||||| |||||  |||| ||||     
          cca    gcgc cuauaa c  gccgaguuag uuguu  ggca gagg   u 
acgguaaaaa   aaug    a      c gu          c     gu    a    uac  

 
MIR171c 
 
21-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  

 
23-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  

 
24-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  

 
23-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  

 
25-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  

 
24-nt 

 
ugagcgcacuaucggacaucaaauacga        ug             -      uac     ug  
                            gauauugg  cgguucaaucaga aaaccg   ucuuu  u 
                            ||||||||  ||||||||||||| ||||||   |||||    
                            cuauaacc  gccgaguuaguuu uuuggc   agaaa  u 
-------------------auuugcgca        gu             a      --u     uu  
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MIR172b 
 
20-nt 
 
--a gc      c           a    gaa  uga    u         
   g  gcagca cauuaagauuc caug   au   uaaa acccuaa  
   |  |||||| ||||||||||| ||||   ||   |||| |||||| a 
   c  cgucgu guaguucuaag guau   ua   guuu ugggauu  
caa ua      a           a    aug  -ua    -         

 
23-nt 
 
   --a gc      c           a    gaa  uga    u         
      g  gcagca cauuaagauuc caug   au   uaaa acccuaa  
      |  |||||| ||||||||||| ||||   ||   |||| |||||| a 
      c  cgucgu guaguucuaag guau   ua   guuu ugggauu  
uaacaa ua      a           a    aug  -ua    -         

 
23-nt 
 
--a gc      c           a    gaa  uga    u         
   g  gcagca cauuaagauuc caug   au   uaaa acccuaa  
   |  |||||| ||||||||||| ||||   ||   |||| |||||| a 
   c  cgucgu guaguucuaag guau   ua   guuu ugggauu  
caa ua      a           a    aug  -ua    -         

 
MIR173 
 
22-nt 

 
     a            g      a      u  ucaaaaaag   u  u  
uaagu cuuucgcuugca agagaa ucacag gg         uug ag u 
||||| |||||||||||| |||||| |||||| ||         ||| ||   
guucg gaaagcgaaugu ucucuu aguguc cc         aau uc u 
     a            g      -      u  uuucucuga   -  u 

 
23-nt 

 
     a            g      a      u  ucaaaaaag   u  u  
uaagu cuuucgcuugca agagaa ucacag gg         uug ag u 
||||| |||||||||||| |||||| |||||| ||         ||| ||   
guucg gaaagcgaaugu ucucuu aguguc cc         aau uc u 
     a            g      -      u  uuucucuga   -  u 

 
23-nt 

 
     a            g      a      u  ucaaaaaag   u  u  
uaagu cuuucgcuugca agagaa ucacag gg         uug ag u 
||||| |||||||||||| |||||| |||||| ||         ||| ||   
guucg gaaagcgaaugu ucucuu aguguc cc         aau uc u 
     a            g      -      u  uuucucuga   -  u 

 
23-nt 

 
     a            g      a      u  ucaaaaaag   u  u  
uaagu cuuucgcuugca agagaa ucacag gg         uug ag u 
||||| |||||||||||| |||||| |||||| ||         ||| ||   
guucg gaaagcgaaugu ucucuu aguguc cc         aau uc u 
     a            g      -      u  uuucucuga   -  u 

 
MIR390a 
 
21-nt 

 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 

 
24-nt 

 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 

 
25-nt 

 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 

 
23-nt 

 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 

 
MIR390b 
 
21-nt 
 
     au      aa         g           uggcucaccagugcuguauguuu  
gagaa  agcuau  agcucagga ggauagcgcca                       u 
|||||  ||||||  ||||||||| |||||||||||                         
uucuu  ucgaua  uugaguccu ccuaucgcggu                       g 
     cu      cc         a           ugucuauauguacaugcguauau 

 
23-nt 
 
     au      aa         g           uggcucaccagugcuguauguuu  
gagaa  agcuau  agcucagga ggauagcgcca                       u 
|||||  ||||||  ||||||||| |||||||||||                         
uucuu  ucgaua  uugaguccu ccuaucgcggu                       g 
     cu      cc         a           ugucuauauguacaugcguauau 
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MIR391 
 
21-nt 

 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       

 
24-nt 

 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       

 
24-nt 

 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       

 
24-nt 

 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       

 
MIR394a 
 
20-nt 

 
  u    -  a   -      u c gu            -a     -au          a  
cu acag uc ucu uuggca u u  ccaccuccuucu  uacau   augcaugugu u 
|| |||| || ||| |||||| | |  ||||||||||||  |||||   ||||||||||   
ga uguc ag aga aaccgu a a  gguggaggaaga  gugug   ugcguauaua a 
  u    u  -   u      c u ug            aa     cuu          u  

 
24-nt 

 
  u    -  a   -      u c gu            -a     -au          a  
cu acag uc ucu uuggca u u  ccaccuccuucu  uacau   augcaugugu u 
|| |||| || ||| |||||| | |  ||||||||||||  |||||   ||||||||||   
ga uguc ag aga aaccgu a a  gguggaggaaga  gugug   ugcguauaua a 
  u    u  -   u      c u ug            aa     cuu          u  

 
MIR396a 
 
21-nt 
 
c       uc            c            a -u  -uu    uuuuuuuuuuuuucuuuugauaucucu  
 ucuguau  uuccacagcuuu uugaacugcaaa c  uc   caga                           u 
 |||||||  |||||||||||| |||||||||||| |  ||   ||||                           a 
 agacaua  agggugucgaaa aacuuggcguuu g  ag   gucu                           c 
c       ga            u            a uu  cuc    cuauacuucuuuuagugauaaaauacg  

 
23-nt 
 
c       uc            c            a -u  -uu    uuuuuuuuuuuuucuuuugauaucucu  
 ucuguau  uuccacagcuuu uugaacugcaaa c  uc   caga                           u 
 |||||||  |||||||||||| |||||||||||| |  ||   ||||                           a 
 agacaua  agggugucgaaa aacuuggcguuu g  ag   gucu                           c 
c       ga            u            a uu  cuc    cuauacuucuuuuagugauaaaauacg  

 
24-nt 
 
c       uc            c            a -u  -uu    uuuuuuuuuuuuucuuuugauaucucu  
 ucuguau  uuccacagcuuu uugaacugcaaa c  uc   caga                           u 
 |||||||  |||||||||||| |||||||||||| |  ||   ||||                           a 
 agacaua  agggugucgaaa aacuuggcguuu g  ag   gucu                           c 
c       ga            u            a uu  cuc    cuauacuucuuuuagugauaaaauacg  

 
MIR396b 
 
21-nt 

 
g     ac                   a     uuuuucauuuccauuguuuuuuucuuaaacaaa  
 gucau  uuuuccacagcuuucuuga cuuuc                                 a 
 |||||  ||||||||||||||||||| |||||                                 g 
 cagua  aaagggugucgaaagaacu gaagg                                 u 
a     ca                   c     uuuuacgaauuagaauuucaaaaaaaagaagaa  
 

 
23-nt 

 
g     ac                   a     uuuuucauuuccauuguuuuuuucuuaaacaaa  
 gucau  uuuuccacagcuuucuuga cuuuc                                 a 
 |||||  ||||||||||||||||||| |||||                                 g 
 cagua  aaagggugucgaaagaacu gaagg                                 u 
a     ca                   c     uuuuacgaauuagaauuucaaaaaaaagaagaa  

 
MIR397a 
 
21-nt 
 
-u   u      c                a     u   g     uuu      g  
  gaa gaacau auugagugcagcguug uguaa uuc uuuug   uucauu u 
  ||| |||||| |||||||||||||||| ||||| ||| |||||   ||||||   
  cuu uuugua uaacucgcguugcgac auauu aag aaaau   agguaa u 
au   -      u                c     u   -     --u      g  

 
23-nt 
 
-u   u      c                a     u   g     uuu      g  
  gaa gaacau auugagugcagcguug uguaa uuc uuuug   uucauu u 
  ||| |||||| |||||||||||||||| ||||| ||| |||||   ||||||   
  cuu uuugua uaacucgcguugcgac auauu aag aaaau   agguaa u 
au   -      u                c     u   -     --u      g  

 
MIR397b 
 
21-nt 
 
-u   u      c          u          auuu     a   ----u    ca  
  gaa gaacau auugagugca cguugaugua    uacuu uuu     auuc  u 
  ||| |||||| |||||||||| ||||||||||    ||||| |||     ||||  u 
  cuu uuugua uaacuuacgu gcgacuauau    augaa aaa     uaag  g 
au   -      u          u          ----     g   uuaau    uu  

 
23-nt 
 
-u   u      c          u          auuu     a   ----u    ca  
  gaa gaacau auugagugca cguugaugua    uacuu uuu     auuc  u 
  ||| |||||| |||||||||| ||||||||||    ||||| |||     ||||  u 
  cuu uuugua uaacuuacgu gcgacuauau    augaa aaa     uaag  g 
au   -      u          u          ----     g   uuaau    uu  
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MIR399b 
 
21-nt 
 
uc               c      a          c    cuuccaaauauacacauacauauaug  
  acuaguuuuagggcg cucucc uuggcagguc uuua                          a 
  ||||||||||||||| |||||| |||||||||| ||||                          a 
  uggucaaagucccgu gagagg aaccguccag aaau                          u 
cu               u      a          u    auuuagcuaguagccuuuaaaagcua  

 
24-nt 
 
uc               c      a          c    cuuccaaauauacacauacauauaug  
  acuaguuuuagggcg cucucc uuggcagguc uuua                          a 
  ||||||||||||||| |||||| |||||||||| ||||                          a 
  uggucaaagucccgu gagagg aaccguccag aaau                          u 
cu               u      a          u    auuuagcuaguagccuuuaaaagcua  

 
MIR403 
 
21-nt 

 
uugucauuaga    u  u     au    u    u                ggcuuuauguaagagauucu  
           agag cg auuac  guuu gugc ugaaucuaauucaaca                    u 
           |||| || |||||  |||| |||| ||||||||||||||||                    u 
           uuuc gu uaaug  caaa cacg acuuagauuagguugu                    a 
-----------    u  c     cu    -    c                uguuucuaauauccuuaaca  

 
24-nt 

 
uugucauuaga    u  u     au    u    u                ggcuuuauguaagagauucu  
           agag cg auuac  guuu gugc ugaaucuaauucaaca                    u 
           |||| || |||||  |||| |||| ||||||||||||||||                    u 
           uuuc gu uaaug  caaa cacg acuuagauuagguugu                    a 
-----------    u  c     cu    -    c                uguuucuaauauccuuaaca  

 
23-nt 

 
uugucauuaga    u  u     au    u    u                ggcuuuauguaagagauucu  
           agag cg auuac  guuu gugc ugaaucuaauucaaca                    u 
           |||| || |||||  |||| |||| ||||||||||||||||                    u 
           uuuc gu uaaug  caaa cacg acuuagauuagguugu                    a 
-----------    u  c     cu    -    c                uguuucuaauauccuuaaca  

 
25-nt 

 
uugucauuaga    u  u     au    u    u                ggcuuuauguaagagauucu  
           agag cg auuac  guuu gugc ugaaucuaauucaaca                    u 
           |||| || |||||  |||| |||| ||||||||||||||||                    u 
           uuuc gu uaaug  caaa cacg acuuagauuagguugu                    a 
-----------    u  c     cu    -    c                uguuucuaauauccuuaaca  

 
23-nt 

 
uugucauuaga    u  u     au    u    u                ggcuuuauguaagagauucu  
           agag cg auuac  guuu gugc ugaaucuaauucaaca                    u 
           |||| || |||||  |||| |||| ||||||||||||||||                    u 
           uuuc gu uaaug  caaa cacg acuuagauuagguugu                    a 
-----------    u  c     cu    -    c                uguuucuaauauccuuaaca  

 
MIR408 
 
21-nt 

 
aag     auu    uu         --gaagac     --g u     ---        --------------------------       caa    a      auu   uuuac       uuaa  
   guuag   ggua  gcaaugaaa        aaagc   g aauga   gagagaga                          cagggaa   gcag gcaugg   gag     uaaaaca    a 
   |||||   ||||  |||||||||        |||||   | |||||   ||||||||                          |||||||   |||| ||||||   |||     |||||||    c 
   caauc   ucau  cguuauuuu        uuucg   c uuacu   cucucucu                          gucccuu   cguc cguacc   cuc     guuuugu    g 
--g     --g    --         aagguaac     aca u     uuc        cuuuauaucucuuuuuuucucccucg       cuc    a      cau   ----u       cuca  

 
23-nt 

 
aag     auu    uu         --gaagac     --g u     ---        --------------------------       caa    a      auu   uuuac       uuaa  
   guuag   ggua  gcaaugaaa        aaagc   g aauga   gagagaga                          cagggaa   gcag gcaugg   gag     uaaaaca    a 
   |||||   ||||  |||||||||        |||||   | |||||   ||||||||                          |||||||   |||| ||||||   |||     |||||||    c 
   caauc   ucau  cguuauuuu        uuucg   c uuacu   cucucucu                          gucccuu   cguc cguacc   cuc     guuuugu    g 
--g     --g    --         aagguaac     aca u     uuc        cuuuauaucucuuuuuuucucccucg       cuc    a      cau   ----u       cuca  

 
MIR447a 
 
21-nt 

 
      ua              uu    a     u  a      aca         a            -      ug   u      cgagcuugguguuuuuuucuagccaacucc  
cauucu  auauauaauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua ugucuu                              a 
||||||  ||||||||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  ||| ||||||                                
gugaga  uauauauuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau acagag                              a 
      gc              uu    a     u  c      gaa         g            g      uu   u      uucuuauguuuguuacuaguugagcucuug  

 
23-nt 

 
      ua              uu    a     u  a      aca         a            -      ug   u      cgagcuugguguuuuuuucuagccaacucc  
cauucu  auauauaauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua ugucuu                              a 
||||||  ||||||||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  ||| ||||||                                
gugaga  uauauauuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau acagag                              a 
      gc              uu    a     u  c      gaa         g            g      uu   u      uucuuauguuuguuacuaguugagcucuug  

 
25-nt 

 
      ua              uu    a     u  a      aca         a            -      ug   u      cgagcuugguguuuuuuucuagccaacucc  
cauucu  auauauaauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua ugucuu                              a 
||||||  ||||||||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  ||| ||||||                                
gugaga  uauauauuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau acagag                              a 
      gc              uu    a     u  c      gaa         g            g      uu   u      uucuuauguuuguuacuaguugagcucuug  

 
MIR447b 
 
21-nt 
 
             c        uu    a     u  u      aca         a            -      ug   --u    uucgagcuugguguguuuuucuagccagcc  
cauucuuaauaua aauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua   uguc                              c 
||||||||||||| ||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  |||   ||||                              c 
guaagaguuauau uuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau   acag                              a 
             a        uu    a     u  c      gaa         g            g      uu   uac    ucuuauguuuguuacuaguugagcucuuga  

 
23-nt 
 
             c        uu    a     u  u      aca         a            -      ug   --u    uucgagcuugguguguuuuucuagccagcc  
cauucuuaauaua aauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua   uguc                              c 
||||||||||||| ||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  |||   ||||                              c 
guaagaguuauau uuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau   acag                              a 
             a        uu    a     u  c      gaa         g            g      uu   uac    ucuuauguuuguuacuaguugagcucuuga  

 
25-nt 
 
             c        uu    a     u  u      aca         a            -      ug   --u    uucgagcuugguguguuuuucuagccagcc  
cauucuuaauaua aauacuac  uuuc uccau aa ccccuu   augucgagu aacgaagcaucu gucccc  gua   uguc                              c 
||||||||||||| ||||||||  |||| ||||| || ||||||   ||||||||| |||||||||||| ||||||  |||   ||||                              c 
guaagaguuauau uuaugaug  aaag aggua uu ggggaa   uauagcuca uuguuuuguaga cagggg  uau   acag                              a 
             a        uu    a     u  c      gaa         g            g      uu   uac    ucuuauguuuguuacuaguugagcucuuga  

 
 



VAZQUEZ et al.                                                             Evolution of Arabidopsis MIR Genes Generates Novel microRNA Classes 
 

  15  

MIR773 
 
21-nt 

 
       ag  g        c    acuau         u    u-         au    u  aga    c  
uacuaga  gu uagauacu aacg     aggaggcaa agcu  gagcaaaua  ugau gc   aguc a 
|||||||  || |||||||| ||||     ||||||||| ||||  |||||||||  |||||||   ||||  
auggucu  ca aucuguga uugu     uccucuguu ucga  uucguuugu  acug cg   ucag u 
       cu  a        c    ccau-         u    cc         cc    u  aaa    c  

 
24-nt 
 
 
       ag  g        c    acuau         u    u-         au    u  aga    c  
uacuaga  gu uagauacu aacg     aggaggcaa agcu  gagcaaaua  ugau gc   aguc a 
|||||||  || |||||||| ||||     ||||||||| ||||  |||||||||  |||||||   ||||  
auggucu  ca aucuguga uugu     uccucuguu ucga  uucguuugu  acug cg   ucag u 
       cu  a        c    ccau-         u    cc         cc    u  aaa    c  

 
MIR775 
 
21-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
23-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
25-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
25-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
23-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
25-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
23-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
24-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
23-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
23-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  

 
25-nt 

 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  
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MIR776 
 
21-nt 

 
 ug  a   u     c    -         uu    ag   a  u     -   u   aa  
u  gg uua agcca gaac ucaauagaa  cuua  auc ug gaaaa cgu gac  g 
|  || ||| ||||| |||| |||||||||  ||||  ||| || ||||| ||| |||    
a  cc aau ucggu cuug aguuaucuu  gaau  uag ac cuuuu gca cug  a 
 gu  -   u     a    u         cu    cu   a  -     a   u   cu  

 
24-nt 

 
 ug  a   u     c    -         uu    ag   a  u     -   u   aa  
u  gg uua agcca gaac ucaauagaa  cuua  auc ug gaaaa cgu gac  g 
|  || ||| ||||| |||| |||||||||  ||||  ||| || ||||| ||| |||    
a  cc aau ucggu cuug aguuaucuu  gaau  uag ac cuuuu gca cug  a 
 gu  -   u     a    u         cu    cu   a  -     a   u   cu  

 
23-nt 

 
 ug  a   u     c    -         uu    ag   a  u     -   u   aa  
u  gg uua agcca gaac ucaauagaa  cuua  auc ug gaaaa cgu gac  g 
|  || ||| ||||| |||| |||||||||  ||||  ||| || ||||| ||| |||    
a  cc aau ucggu cuug aguuaucuu  gaau  uag ac cuuuu gca cug  a 
 gu  -   u     a    u         cu    cu   a  -     a   u   cu  

 
MIR780 
 
21-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
24-nt 
 
           au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
     caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
     ||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
aggugguuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
           cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
24-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
23-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
24-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
23-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  

 
24-nt 
 
      au        u        u      a        a ------     ----a          u   guuucacaaacaucaacag  
caagau  cagauauu cacgaaga aucugc uaacagcu c      gagga     auugugauuu auc                   c 
||||||  |||||||| |||||||| |||||| |||||||| |      |||||     |||||||||| |||                     
guuuua  gucuauaa gugcuucu uggacg guugucga g      uuccu     uaacacuaaa uag                   u 
      cg        -        u      a        c aucuuu     aucac          -   gcagguauugcuagguacc  
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Figure S1B: Position of long-miRNA sequences retrieved from the MPSS PLUS database on their 
precursor 
 
MIR156b 
 
20-nt  
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  
 

 
23-nt 
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  

 
25-nt 
 
-      ----           u  u  uu    -aau   -a      ----a           -     -       au   g   cu      u  
 gcuaga    agagggagaga gg ga  gagg    gca  cagaga     aacugacagaa gagag ugagcac  gca gca  guuaug g 
 ||||||    ||||||||||| || ||  ||||    |||  ||||||     ||||||||||| ||||| |||||||  ||| |||  ||||||   
 cgguuu    ucucucucucu uc cu  cucc    cgu  gucucu     uugacugucuu cucuc acucgug  ugu cgu  caauau u 
u      aaac           c  u  cu    aguu   cc      auccg           u     c       cg   g   uu      c  
 

 
MIR156c 
 
21-nt  
 
c  aua   a        -    -         a   ---     cuu     g  
 gc   gaa cugacaga agag agugagcac caa   aggca   ugcau u 
 ||   ||| |||||||| |||| ||||||||| |||   |||||   ||||| u 
 cg   cuu gacugucu ucuc ucacucgug guu   uucgu   acgua c 
u  -gc   a        a    g         c   cuc     -uu     g  

 
23-nt 
 
c  aua   a        -    -         a   ---     cuu     g  
 gc   gaa cugacaga agag agugagcac caa   aggca   ugcau u 
 ||   ||| |||||||| |||| ||||||||| |||   |||||   ||||| u 
 cg   cuu gacugucu ucuc ucacucgug guu   uucgu   acgua c 
u  -gc   a        a    g         c   cuc     -uu     g  

 
23-nt 

 
c  aua   a        -    -         a   ---     cuu     g  
 gc   gaa cugacaga agag agugagcac caa   aggca   ugcau u 
 ||   ||| |||||||| |||| ||||||||| |||   |||||   ||||| u 
 cg   cuu gacugucu ucuc ucacucgug guu   uucgu   acgua c 
u  -gc   a        a    g         c   cuc     -uu     g  
 

 
MIR157c 
 
21-nt 
 
     u     ------u    uu   u  u        -           uaaggaugacaugcaaguacauacauauauaucaucacaccgcauguggaugauaaaaua  
agguu gagag       gaug  ggu gu gacagaag auagagagcac                                                            u 
||||| |||||       ||||  ||| || |||||||| |||||||||||                                                            g 
uccaa cucuc       cuau  cca ca cugucuuc uaucucucgug                                                            u 
     u     uucuucu    uu   c  -        a           uuuucucaucucuacguccaagagagagaaagagagggagagaaagaaacuuaaacaaua 

 
23-nt 
 
     u     ------u    uu   u  u        -           uaaggaugacaugcaaguacauacauauauaucaucacaccgcauguggaugauaaaaua  
agguu gagag       gaug  ggu gu gacagaag auagagagcac                                                            u 
||||| |||||       ||||  ||| || |||||||| |||||||||||                                                            g 
uccaa cucuc       cuau  cca ca cugucuuc uaucucucgug                                                            u 
     u     uucuucu    uu   c  -        a           uuuucucaucucuacguccaagagagagaaagagagggagagaaagaaacuuaaacaaua 

 
MIR160a 
 
21-nt 

 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  

 
24-nt 
 
      c       cu         a   u   cc     a  
guaugc uggcucc  guaugccau ugc gag  caucg g 
|||||| |||||||  ||||||||| ||| |||  ||||| u 
uauacg accgagg  uaugcggua gug cuc  guagc a 
      u       ag         g   c   ca     u  

 
MIR163 
 
24-nt 

 
acccgguggauaaaaucgaguuccaaccucuucaacgacaacgauuucaacacucucuuccaggaacaacuuccuccaggcagaugauacuaaagugcuggaguuccc      ugag  u     cau     aa     -a      a      ----gg     -   a  
                                                                                                            gguucc    ag gaguc   aucaa  ugcgc  uucguu ucacuu      uugaa ccc u 
                                                                                                            ||||||    || |||||   |||||  |||||  |||||| ||||||      ||||| ||| u 
                                                                                                            ccaagg    uc cucag   uaguu  augcg  agguaa agugga      aauuu ggg u 
----ugugcccccuauuauagcuucaagguucaggagaaguugcugaaaucguagaugcuaaauucgugacgcgucaaugaagaagcuggcacgagaaggauucuucu      ugca  -     ---     -a     ca      -      gguuua     a   g  

 
26-nt 

 
acccgguggauaaaaucgaguuccaaccucuucaacgacaacgauuucaacacucucuuccaggaacaacuuccuccaggcagaugauacuaaagugcuggaguuccc      ugag  u     cau     aa     -a      a      ----gg     -   a  
                                                                                                            gguucc    ag gaguc   aucaa  ugcgc  uucguu ucacuu      uugaa ccc u 
                                                                                                            ||||||    || |||||   |||||  |||||  |||||| ||||||      ||||| ||| u 
                                                                                                            ccaagg    uc cucag   uaguu  augcg  agguaa agugga      aauuu ggg u 
----ugugcccccuauuauagcuucaagguucaggagaaguugcugaaaucguagaugcuaaauucgugacgcgucaaugaagaagcuggcacgagaaggauucuucu      ugca  -     ---     -a     ca      -      gguuua     a   g  

 
MIR165a 
 
21-nt 

 
    a    a   uu      a           auagauauauacauguguaug  
guug gggg aug  gucugg ucgaggauauu                     u 
|||| |||| |||  |||||| |||||||||||                     u 
caac cccc uac  cggacc ggcuccuauga                     a 
    c    c   uu      a           gagauacuagugaacuuagua  
 

 
23-nt 
 
    a    a   uu      a           auagauauauacauguguaug  
guug gggg aug  gucugg ucgaggauauu                     u 
|||| |||| |||  |||||| |||||||||||                     u 
caac cccc uac  cggacc ggcuccuauga                     a 
    c    c   uu      a           gagauacuagugaacuuagua 
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MIR166a 
 
21-nt 

 
-a     uuucu uu   a     c  uu      cu       u    cuc      u   uguuggaucucuuucgaucuaacaa  
  ggggc     c  uug gggga ug  gucugg  cgaggac cugg   gcucua uca                         u 
  |||||     |  ||| ||||| ||  ||||||  ||||||| ||||   |||||| |||                           
  ccucg     g  aac ccccu ac  cggacc  gcuucug gauu   ugggau agu                         c 
uc     ---uu uu   c     u  uu      ag       c    --u      u   uuagacuuuagacuuccaaguuaag  

 
23-nt 
 
-a     uuucu uu   a     c  uu      cu       u    cuc      u   uguuggaucucuuucgaucuaacaa  
  ggggc     c  uug gggga ug  gucugg  cgaggac cugg   gcucua uca                         u 
  |||||     |  ||| ||||| ||  ||||||  ||||||| ||||   |||||| |||                           
  ccucg     g  aac ccccu ac  cggacc  gcuucug gauu   ugggau agu                         c 
uc     ---uu uu   c     u  uu      ag       c    --u      u   uuagacuuuagacuuccaaguuaag  

 
MIR167a 
 
21-nt 

 
u     ac   -  u u a         c              -  -  -u     -au  u    ug     
 ggugc  cgg ca c g ugaagcugc agcaugaucuaauu ag cu  ucuuu   cc uugu  ugu  
 |||||  ||| || | | ||||||||| |||||||||||||| || ||  |||||   || ||||  || u 
 ccacg  guc gu g c acuuugacg uuguacuagauuag uc ga  agaga   gg agca  acu  
c     cu   a  u c c         c              c  u  cu     auu  u    gu     

 
23-nt 
 
u     ac   -  u u a         c              -  -  -u     -au  u    ug     
 ggugc  cgg ca c g ugaagcugc agcaugaucuaauu ag cu  ucuuu   cc uugu  ugu  
 |||||  ||| || | | ||||||||| |||||||||||||| || ||  |||||   || ||||  || u 
 ccacg  guc gu g c acuuugacg uuguacuagauuag uc ga  agaga   gg agca  acu  
c     cu   a  u c c         c              c  u  cu     auu  u    gu     

 
MIR167b 
 
21-nt 

 
     ca     a    - -c           u   u    aa   aug      g  
gggaa  aguga gcug c  agcaugaucua cuu gguu  gag   aaugug a 
|||||  ||||| |||| |  ||||||||||| ||| ||||  |||   ||||||   
uccuu  ucacu cgac g  ucguacuggau gaa ccaa  uuc   uuauac a 
     cc     c    a uc           c   c    -a   --g      a  

 
23-nt 
 
     ca     a    - -c           u   u    aa   aug      g  
gggaa  aguga gcug c  agcaugaucua cuu gguu  gag   aaugug a 
|||||  ||||| |||| |  ||||||||||| ||| ||||  |||   ||||||   
uccuu  ucacu cgac g  ucguacuggau gaa ccaa  uuc   uuauac a 
     cc     c    a uc           c   c    -a   --g      a  

 
MIR168a 
 
21-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  
 
 

23-nt 
 
    a   -  c  g      c          u     a       ggcugacacagccucgugacuuu  
cacc ucg gg uc gauucg uuggugcagg cggga ccaauuc                       u 
|||| ||| || || |||||| |||||||||| ||||| |||||||                         
gugg agc cc ag cuaagu aacuacguuc gcccu gguuagg                       a 
    -   u  u  g      c          c     a       gacgaguguuugguuauuuccaa  
 
 
 

MIR169a 
 
21-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  
 

24-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  
 
 

25-nt 
 
      -           c         ug           uaaaugaucuuucuuuauacucuauuaagacaauuuaguuucaaacuuuuuuuuuuuuuuuuuuuugaagg  
gugacg aaaguagugug agccaagga  acuugccgauu                                                                       a 
|||||| ||||||||||| |||||||||  |||||||||||                                                                       u 
cgcugu uuucauugcac ucgguuccu  ugaacggcuag                                                                       u 
      g           a         gu           uacaaugaaaaagaaaaaccaaaauauauagaacauaaaauaugccuuauuauauaggauuaaagaaggac  
 
 
 
 

MIR169g 
 
21-nt 
 
-ugccuauaaauaccuucaucacgaguaugacaagaucac   a       -agaaaggu       -    ga      ------------         ----      g  ucucuaguu     aga      u    --      au      u    uu         a            uuuuuu     au     uaa  
                                        aag caagaaa         agagaaa acau  uaauga            ugauuacga    ugauga ag         guauc   gggucu gcau  ggaaga  agagaa gagg  gagccaagg ugacuugccggg      uacca  gaauc   u 
                                        ||| |||||||         ||||||| ||||  ||||||            |||||||||    |||||| ||         |||||   |||||| ||||  ||||||  |||||| ||||  ||||||||| ||||||||||||      |||||  |||||   u 
                                        uuc guuuuuu         ucuuuuu ugua  guuacu            acuagugcu    acuacu uc         uauag   cucaga ugua  uuuucu  ucucuu cuuu  cucgguucc guugaacggccu      guggu  cuuag   a 
acguuuuuguuuuuagacuaguaaguuuagcuuuuuggca   g       aagcguagu       g    aa      uuaauguuucaa         aagu      a  ---------     aac      c    gg      --      c    gu         a            ------     --     uca  
 
 
 

24-nt 
 
 
-ugccuauaaauaccuucaucacgaguaugacaagaucac   a       -agaaaggu       -    ga      ------------         ----      g  ucucuaguu     aga      u    --      au      u    uu         a            uuuuuu     au     uaa  
                                        aag caagaaa         agagaaa acau  uaauga            ugauuacga    ugauga ag         guauc   gggucu gcau  ggaaga  agagaa gagg  gagccaagg ugacuugccggg      uacca  gaauc   u 
                                        ||| |||||||         ||||||| ||||  ||||||            |||||||||    |||||| ||         |||||   |||||| ||||  ||||||  |||||| ||||  ||||||||| ||||||||||||      |||||  |||||   u 
                                        uuc guuuuuu         ucuuuuu ugua  guuacu            acuagugcu    acuacu uc         uauag   cucaga ugua  uuuucu  ucucuu cuuu  cucgguucc guugaacggccu      guggu  cuuag   a 
acguuuuuguuuuuagacuaguaaguuuagcuuuuuggca   g       aagcguagu       g    aa      uuaauguuucaa         aagu      a  ---------     aac      c    gg      --      c    gu         a            ------     --     uca  
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MIR169h 
 
21-nt 
 
u  uau        aug    c       --       c    g   -          u    u     -  uuuua     uauaua  a      cac  g  
 ca   aagagaaa   guga augaaga  augagaa uugu ugg uagccaagga gacu gccug cg     gacca      uc aagacu   uc a 
 ||   ||||||||   |||| |||||||  ||||||| |||| ||| |||||||||| |||| ||||| ||     |||||      || ||||||   ||   
 gu   uucucuuu   cacu uacuucu  uacucuu aaca acu aucgguuccu cuga cggac gc     uuggu      ag uucuga   ag u 
g  uuu        --a    -       cu       -    a   u          -    -     u  --ugg     ----ug  a      --u  c  
 
 

23-nt 
 
 
u  uau        aug    c       --       c    g   -          u    u     -  uuuua     uauaua  a      cac  g  
 ca   aagagaaa   guga augaaga  augagaa uugu ugg uagccaagga gacu gccug cg     gacca      uc aagacu   uc a 
 ||   ||||||||   |||| |||||||  ||||||| |||| ||| |||||||||| |||| ||||| ||     |||||      || ||||||   ||   
 gu   uucucuuu   cacu uacuucu  uacucuu aaca acu aucgguuccu cuga cggac gc     uuggu      ag uucuga   ag u 
g  uuu        --a    -       cu       -    a   u          -    -     u  --ugg     ----ug  a      --u  c  
 
 
 
 
 
 
 
 

MIR169i 
 
21-nt 
     -a      aa       -u       u     uu  -          u    u      -c     -----gu        uuuagugucuuguuugaaguca  
gaagg  gauguc  agaugaa  agaagaa cauau  gg uagccaagga gacu gccuga  ucuuu       guaaaaug                      c 
|||||  ||||||  |||||||  ||||||| |||||  || |||||||||| |||| ||||||  |||||       ||||||||                        
cuucc  uuacag  ucuacuu  ucuucuu guaua  cc aucgguuccu cuga cggacu  agaaa       cguuuuac                      u 
     ac      ac       uc       -     uu  u          -    -      au     aaauauu        caguaacgaacuauguugaaua  
 
 

23-nt 
 
     -a      aa       -u       u     uu  -          u    u      -c     -----gu        uuuagugucuuguuugaaguca  
gaagg  gauguc  agaugaa  agaagaa cauau  gg uagccaagga gacu gccuga  ucuuu       guaaaaug                      c 
|||||  ||||||  |||||||  ||||||| |||||  || |||||||||| |||| ||||||  |||||       ||||||||                        
cuucc  uuacag  ucuacuu  ucuucuu guaua  cc aucgguuccu cuga cggacu  agaaa       cguuuuac                      u 
     ac      ac       uc       -     uu  u          -    -      au     aaauauu        caguaacgaacuauguugaaua  
 
 
 

MIR169j 
 
21-nt 
 
gaguauaaugaggaagagaggucuaacauggcgaaaagagucauguuua           u    u      -u   uuuc    c  u        uuguaauucaug     ug           auu  
                                                 guagccaagga gacu gccuga  cuu    accu ca gauucaau            gguuu  gauuauuauac   c 
                                                 ||||||||||| |||| ||||||  |||    |||| || ||||||||            |||||  |||||||||||     
                                                 uaucgguuccu cuga cggacu  gga    uggg gu cuaaguug            cuaaa  uuaauaauaug   a 
-------------------------gcacuuacuuuuuucguacaguuc           -    -      uu   ---u    c  u        ----------ua     gu           aaa  
 
 
 

23-nt 
 
gaguauaaugaggaagagaggucuaacauggcgaaaagagucauguuua           u    u      -u   uuuc    c  u        uuguaauucaug     ug           auu  
                                                 guagccaagga gacu gccuga  cuu    accu ca gauucaau            gguuu  gauuauuauac   c 
                                                 ||||||||||| |||| ||||||  |||    |||| || ||||||||            |||||  |||||||||||     
                                                 uaucgguuccu cuga cggacu  gga    uggg gu cuaaguug            cuaaa  uuaauaauaug   a 
-------------------------gcacuuacuuuuuucguacaguuc           -    -      uu   ---u    c  u        ----------ua     gu           aaa  
 

MIR169k 
 
21-nt 
 
-uua     -       aa  a   -au         a   uu  -          u    u     -cu   ----c               augucaug     aa     u  
    gaagg agauguc  ag uga   aggagaaca uau  gg uagccaagga gacu gccug   ucu     ugaacaaaauggucg        uuuug  gugac a 
    ||||| |||||||  || |||   ||||||||| |||  || |||||||||| |||| |||||   |||     |||||||||||||||        |||||  ||||| u 
    cuucc uuuauag  uc acu   ucuucuugu aua  cc aucgguuccu cuga cggac   aga     auuuguuuuaccagu        agaac  uauug a 
ccua     a       ac  a   cuu         -   uu  u          -    -     uac   uaaau               ------aa     ca     a  
 
 

23-nt 
 
-uua     -       aa  a   -au         a   uu  -          u    u     -cu   ----c               augucaug     aa     u  
    gaagg agauguc  ag uga   aggagaaca uau  gg uagccaagga gacu gccug   ucu     ugaacaaaauggucg        uuuug  gugac a 
    ||||| |||||||  || |||   ||||||||| |||  || |||||||||| |||| |||||   |||     |||||||||||||||        |||||  ||||| u 
    cuucc uuuauag  uc acu   ucuucuugu aua  cc aucgguuccu cuga cggac   aga     auuuguuuuaccagu        agaac  uauug a 
ccua     a       ac  a   cuu         -   uu  u          -    -     uac   uaaau               ------aa     ca     a  
 
 
 

MIR169n 
 
21-nt 
 
gaugaagaagagaggucuaacauggcggaaagcgucauguuua           u    u      -u   uuuc    c  c       uuucaaauu    cau    ga         cuu  
                                           guagccaagga gacu gccuga  cuu    gccu ca gauucaa         caug   uuug  uuauuauac   u 
                                           ||||||||||| |||| ||||||  |||    |||| || |||||||         ||||   ||||  |||||||||     
                                           uaucgguuucu cuga cggacu  gga    uggg gu cuaaguu         guac   aaac  gauaauaug   u 
--------------------uaccuaccuuuuucguacaguuc           -    -      uu   ---u    c  u       ---------    uau    ug         aaa  
 
 

23-nt 
 
gaugaagaagagaggucuaacauggcggaaagcgucauguuua           u    u      -u   uuuc    c  c       uuucaaauu    cau    ga         cuu  
                                           guagccaagga gacu gccuga  cuu    gccu ca gauucaa         caug   uuug  uuauuauac   u 
                                           ||||||||||| |||| ||||||  |||    |||| || |||||||         ||||   ||||  |||||||||     
                                           uaucgguuucu cuga cggacu  gga    uggg gu cuaaguu         guac   aaac  gauaauaug   u 
--------------------uaccuaccuuuuucguacaguuc           -    -      uu   ---u    c  u       ---------    uau    ug         aaa  
 
 
 
 

MIR171b 
 
21-nt 
 
-----ugcaa   --aa    a      a ug          a     --    c    uaa  
          ggu    cgcg gauauu g  cgguucaauc aauag  ucgu cucu   c 
          |||    |||| |||||| |  |||||||||| |||||  |||| ||||     
          cca    gcgc cuauaa c  gccgaguuag uuguu  ggca gagg   u 
acgguaaaaa   aaug    a      c gu          c     gu    a    uac  
 
 

24-nt 
 
-----ugcaa   --aa    a      a ug          a     --    c    uaa  
          ggu    cgcg gauauu g  cgguucaauc aauag  ucgu cucu   c 
          |||    |||| |||||| |  |||||||||| |||||  |||| ||||     
          cca    gcgc cuauaa c  gccgaguuag uuguu  ggca gagg   u 
acgguaaaaa   aaug    a      c gu          c     gu    a    uac  
 
 
 

MIR319b 
 
20-nt 
 
  a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
|| |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
  c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g 
 
 

24-nt 
 
  a     uu          cu       uaauau    -         -ga      ac        c  aa     a    aa   u  
ag gagcu  cuucggucca  cauggag      guga gauuuaauu   cucucg  ucauucau ca  uacca auga  gaa u 
|| |||||  ||||||||||  |||||||      |||| |||||||||   ||||||  |||||||| ||  ||||| ||||  |||   
uc cucga  gaagucaggu  guaucuc      cacu cugaguuaa   gagagc  aguaagua gu  auggu uacu  cuu u 
  c     gg          uc       ----uu    u         aca      gu        a  aa     a    --   g 
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MIR390a 
 
21-nt 
 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 
 
 

23-nt 
 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 
 
 

24-nt 
 
    --      au u  a          g           --u   -   c  a  
guag  agaaga  c gu aagcucagga ggauagcgcca   gau gau ac u 
||||  ||||||  | || |||||||||| |||||||||||   ||| ||| ||   
cauc  ucuucu  g ua uuugaguccu ccuaucgcggu   uua cua ug u 
    au      cg u  c          a           uuu   u   u  c 
 
 

MIR390b 
 
21-nt 
 
     au      aa         g           uggcucaccagugcuguauguuu  
gagaa  agcuau  agcucagga ggauagcgcca                       u 
|||||  ||||||  ||||||||| |||||||||||                         
uucuu  ucgaua  uugaguccu ccuaucgcggu                       g 
     cu      cc         a           ugucuauauguacaugcguauau 
 

23-nt 
 
     au      aa         g           uggcucaccagugcuguauguuu  
gagaa  agcuau  agcucagga ggauagcgcca                       u 
|||||  ||||||  ||||||||| |||||||||||                         
uucuu  ucgaua  uugaguccu ccuaucgcggu                       g 
     cu      cc         a           ugucuauauguacaugcguauau 
 
 
 

24-nt 
 
     au      aa         g           uggcucaccagugcuguauguuu  
gagaa  agcuau  agcucagga ggauagcgcca                       u 
|||||  ||||||  ||||||||| |||||||||||                         
uucuu  ucgaua  uugaguccu ccuaucgcggu                       g 
     cu      cc         a           ugucuauauguacaugcguauau 
 
 
 

MIR391 
 
21-nt 
 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       
 
 

24-nt 
 
    --       cacau    g   ----     cu   u  a g  u    aac    a   -   au     u  c          g  c      -----cu       
uaga  gugauua     acaa ugg    ucuug  ucu cu u gu uuaa   ugca aua aag  uugcu cg aggagagaua cg caucac       cuucu  
||||  |||||||     |||| |||    |||||  ||| || | || ||||   |||| ||| |||  ||||| || |||||||||| || ||||||       |||| a 
aucu  cacuaau     uguu acu    ggaac  aga ga g ca aauu   acgu uau uuc  aacga gc uccucucuau gc guggug       gaaga  
    cc       -aacu    g   uuau     -u   -  - g  u    -cu    a   a   cu     u  a          g  a      aucaauu       
 
 
 
 
 
 
 
 

MIR393a 
 
21-nt 
 
a     a              c    u     -u     aggugaauucuccccauauuuucuuua  
 gagga ggauccaaagggau gcau gaucc  aauua                           u 
 ||||| |||||||||||||| |||| |||||  |||||                           a 
 uuccu cuuagguuucucua cgua cuagg  uuggu                           a 
c     a              u    -     uu     ucguuuaaaaacacuaaauaaacgguu 
 

24-nt 
 
a     a              c    u     -u     aggugaauucuccccauauuuucuuua  
 gagga ggauccaaagggau gcau gaucc  aauua                           u 
 ||||| |||||||||||||| |||| |||||  |||||                           a 
 uuccu cuuagguuucucua cgua cuagg  uuggu                           a 
c     a              u    -     uu     ucguuuaaaaacacuaaauaaacgguu 
 
 
 
 

MIR393b 
 
21-nt 
 
      a                   u     ---u  u     ugauuuauuccccaauaauuguuuuuuuuuuccuucu  
agagaa ggauccaaagggaucgcau gaucc    aa uaagc                                     c 
|||||| ||||||||||||||||||| |||||    || |||||                                       
uuucuu cuuagguuucucuagcgua cuagg    uu auucg                                     a 
      a                   -     ccuu  c     uuuuacaaaccuuaaacaaaaagaagguagaaagcua  
 
 

24-nt 
 
      a                   u     ---u  u     ugauuuauuccccaauaauuguuuuuuuuuuccuucu  
agagaa ggauccaaagggaucgcau gaucc    aa uaagc                                     c 
|||||| ||||||||||||||||||| |||||    || |||||                                       
uuucuu cuuagguuucucuagcgua cuagg    uu auucg                                     a 
      a                   -     ccuu  c     uuuuacaaaccuuaaacaaaaagaagguagaaagcua  
 
 

MIR394a 
 
20-nt 
 
  u    -  a   -      u c gu            -a     -au          a  
cu acag uc ucu uuggca u u  ccaccuccuucu  uacau   augcaugugu u 
|| |||| || ||| |||||| | |  ||||||||||||  |||||   ||||||||||   
ga uguc ag aga aaccgu a a  gguggaggaaga  gugug   ugcguauaua a 
  u    u  -   u      c u ug            aa     cuu          u  
 
 

24-nt 
 
  u    -  a   -      u c gu            -a     -au          a  
cu acag uc ucu uuggca u u  ccaccuccuucu  uacau   augcaugugu u 
|| |||| || ||| |||||| | |  ||||||||||||  |||||   ||||||||||   
ga uguc ag aga aaccgu a a  gguggaggaaga  gugug   ugcguauaua a 
  u    u  -   u      c u ug            aa     cuu          u  
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MIR775 
 
21-nt 
 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  
 
 

23-nt 
 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  
 

24-nt 
 
u          -    acgu          c       c    uu    -    ucaacuu  
 uuaaacguug cacu    gacauugaaa ugucuuu aaca  ccaa uauu       u 
 |||||||||| ||||    |||||||||| ||||||| ||||  |||| ||||       c 
 aauuuguaac guga    cuguagcuuu acagaaa uugu  gguu auaa       g 
a          c    cgau          u       c    uu    u    cccauaa  
 
 

MIR783 
 
21-nt 
 
-                    c                             a        a    a c     u    c                                  a                                 aagaucuggugagaaugg  
 gacacuagucuuaaccauau uuuugucggaagauucaggagaacaugga gagcaaag uucu g aaauc cuua ccaaucaacuucaucaccagaucuuuugucggaa auucaggagaacaugaucguuugguacgaauac                  a 
 |||||||||||||||||||| ||||||||||||||||||||||||||||| |||||||| |||| | ||||| |||| |||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||                    
 cugugaucagaauuggugua aaaacagccuucuaaguccucuuguacuu cucguuuc aaga c uuuag gaau gguuaguugaaguaguggucuagaaaacagccuu uaaguccucuuguacuagcaaaccaugcuugug                  c 
u                    a                             g        g    c a     u    u                                  c                                 cagagagaaaggaagaag  
 
 

23-nt 
 
-                    c                             a        a    a c     u    c                                  a                                 aagaucuggugagaaugg  
 gacacuagucuuaaccauau uuuugucggaagauucaggagaacaugga gagcaaag uucu g aaauc cuua ccaaucaacuucaucaccagaucuuuugucggaa auucaggagaacaugaucguuugguacgaauac                  a 
 |||||||||||||||||||| ||||||||||||||||||||||||||||| |||||||| |||| | ||||| |||| |||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||                    
 cugugaucagaauuggugua aaaacagccuucuaaguccucuuguacuu cucguuuc aaga c uuuag gaau gguuaguugaaguaguggucuagaaaacagccuu uaaguccucuuguacuagcaaaccaugcuugug                  c 
u                    a                             g        g    c a     u    u                                  c                                 cagagagaaaggaagaag  
 
 
 

24-nt 
 
-                    c                             a        a    a c     u    c                                  a                                 aagaucuggugagaaugg  
 gacacuagucuuaaccauau uuuugucggaagauucaggagaacaugga gagcaaag uucu g aaauc cuua ccaaucaacuucaucaccagaucuuuugucggaa auucaggagaacaugaucguuugguacgaauac                  a 
 |||||||||||||||||||| ||||||||||||||||||||||||||||| |||||||| |||| | ||||| |||| |||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||                    
 cugugaucagaauuggugua aaaacagccuucuaaguccucuuguacuu cucguuuc aaga c uuuag gaau gguuaguugaaguaguggucuagaaaacagccuu uaaguccucuuguacuagcaaaccaugcuugug                  c 
u                    a                             g        g    c a     u    u                                  c                                 cagagagaaaggaagaag  
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guuuugaaaaguauccaacccuau aacucaucauaaaaguguuuauuuucuaauuuucagcucaauauaugucaauucuuauaaaagcccccaauaugaauaccaguuaaaaaaaaaaaaa ugaauaccaguuaccacgcaguugcccaacguaaaacuacgauuucucuauuauagcauuaauuauuaguaaacaaaaauuguguagacuaugauuaauuuaggguuugaaaacuuaccuaaacauaaaaugaacaagcggaugaauuuuacaacuccuaauacauuugguaaucauauuaaauuauucuacuauaugaauuaagcuuauuaaacuaaacaaugucuuuauccaagaagaaauuaaguacugaugaugcugaccggaugucaaaagaaaaaaaaaguauugaccaaaaaguccaaaaaaaauuguugccguuggggaagaaucgcgaccuucaaucccgucgcugucaucuucuuuauauucuuauuuuuuuauuuuuuauuuuuuacagaaaucaucuuacuuuauauaaaagacaaaauaca   gcuuuuaggguuguuuuauuguuuacugaaggaguaaauaaguaaauguuuaucuacagaaaaaaaauuaagauuaccacaucaaauuguguuacuuaguacuauuaauauaaaauuuuaaaaaggaaaaugauuaccacuacucauuauuggaauacccuggauacuuauuagguuuu ucauuauuuguuuaaaguaaauuuuuuugucugauuuuuuuu cuuucuaaacuauaaaaauucaaauaauucgggucaauu ugaaauuacaaaauacaaauuaugcauaaauacauguaaacaaaaacaucauuuguaugcuucaauacgaaccuuaugaaaaaaaauccauugguauaacuaauuaaauuaaaguuucacacaaauacaacugaaaaaaaa gagagggacgaaugcacgugcauaaacgacaaacaaugaaugaaaaugguaaaaaagauuuuauuuuucuuauaaaacaacccacggugccacuccuauuuccucucgcucuucuuucuccaccauuuucagauccauuucuaagcuucuuccuuucccuuucccuuucuacauugucaaugguuaauuuuggggauuuuguuuucgggguuuaucacuuuguuuaccaguuuguucuccaucccauuuaccaguauguuaugcguccuaucuuccucuuuguuuaccaguuuguucuccaucccauuuaccaguau uuaugcguccuaucuuccucuuuauauugagaccuauuuacuuggg aucaauaggguuuugggagggaucucgugguuguauggguuuagauacacucugauggugcaagguauacuuuguuacuggaga cguuucuauacuuugag gaucaaguuugugggaaaaguuuguagagaaacaugagagaaaucacgaaaaaucuuauuuaaucccacuuuuguggacuaugaaugggguuuuccuuaucuuuaucauccuucugguuuu gcugcaacucuugcgg agaagccaauaugaggaaaguuuuuaauauucaaggacagauuggaguuaacuuuuauugucuagguaagaguaccggggaaguauca uuuuaagguuaaugguuuauauaaguga cc uguugcagauaa gucg  agc    ggugaau  uucu uagc  uauc aua    ccca      ugaag uc    gu   c
caaaacuuuucauagguugggaua uugaguaguauuuucacaaauaaaagauuaaaagucgaguuauauacaguuaagaauauuuucggggguuauacuuauggucaauuuuuuuuuuuuu acuuauggucaauggugcgucaacggguugcauuuugaugcuaaagagauaauaucguaauuaauaaucauuuguuuuuaacacaucugauacuaauuaaaucccaaacuuuugaauggauuuguauuuuacuuguucgccuacuuaaaauguugaggguuauguaaaccauuaguauaauuuaauaagaugauauacuuaauucgaauaauuugauuuguuacagaaauagguucuucuuuaauucaugacuacuacgacuggccuacaguuuucuuuuuuuuucauaacugguuuuucagguuuuuuuuaacaacggcaaccccuucuuagcgcuggaaguuagggcagcgacaguagaagaaauauaagaauaaaaaaauaaaaaauaaaaaaugucuuuaguagaaugaaauauauuuucuguuuuaugu   cgaaaaucccaacaaaauaacaaaugacuuccucauuuauucauuuacaaauagaugucuuuuuuuuaauucuaaugguguaguuuaacacaaugaaucaugauaauuauauuuuaaaauuuuuccuuuuacuaauggugaugaguaauaaccuuaugggaccuaugaauaauccaaaa aguaauaaacaaauuucauuuaaaaaaacagacuaaaaaaaa gaaagauuugauauuuuuaaguuuauuaagcccaguuaa acuuuaauguuuuauguuuaauacguauuuauguacauuuguuuuuguaguaaacauacgaaguuaugcuuggaauacuuuuuuuuagguaaccguauugauuaauuuaauuucaaaguguguuuauguugacuuuuuuuu uucucccugcuuacgugcacguauuugcuguuuguuacuuacuuuuaccauuuuuucuaaaauaaaaagaauauuuuguugggugccacggugaggauaaaggagagcgagaagaaagaggugguaaaagucuagguaaagauucgaagaaggaaagggaaagggaaagauguaacaguuaccaauuaaaaccccuaaaacaaaagccccaaauagugaaacaaauggucaaacaagagguaggguaaauggucauacaauacgcaggauagaaggagaaacaaauggucaaacaagagguaggguaaauggucaua aauacgcaggauagaaggagaaauauaacucuggauaaaugaaccc uaguuaucccaaaacccucccuagagcaccaacauacccaaaucuaugugagacuaccacguuccauaugaaacaaugaccucu gcaaagauaugaaacuc cuaguucaaacacccuuuucaaacaucucuuuguacucucuuuagugcuuuuuagaauaaauuagggugaaaacaccugauacuuaccccaaaaggaauagaaauaguaggaagaccaaaa cgacguugagaacgcc ucuucgguuauacuccuuucaaaaauuauaaguuccugucuaaccucaauugaaaauaacagauccauucucauggccccuucauagu aaaauuccaauuaccaaauauauucacu gg acaacgucuauu uagc  ucg    uuacuua  aaga aucg  auag uau    gggu      acuuc gg    ua   u

u                                       u     ccc                u                            a                                       a         - c  u                   c                 g                                            c                a                                 c        a  - - ca   acu- caacgaaguacgaaacacacaucaauagauucgcaacaaucagaauacuuugaaacgauacaccccuuacuaaaucccaaguaucuacccuaucg     c    ga    a   aagu  aauaac     - auag  aca 

1.968.912

1.965.271

22.340.135

22.339.942

25.282.903

25.282.575

897.436

896.969

11.384.557

11.383.444

------- aa        ag .  --------------------------------------------------aaa ga 
gaaacugaacaucauuaugucugaaaacacuguuucuuuuaauugaaaaacucauaauguugacuguugaguuucauccuuuguuaauuguauauguagcggcuacaugucucccgaauacgcaauggaggggauauucucgguaaaaucggauguuuucagcuucgggguuuugguucuugagauugucaguggaaagaggaacagaggauuccacaacuccggccaagacaauaaucuucucggcuacguaagcuuaaaccgcuuaaguuuuuuauuuugucucguucgauugauaacacaauuuuuuuuaucuuuauuaacagacgugggagaauuggaaagaaggaaaagggcuagagaucgucgauucgauaauuguagauuccucaucaucaaugucauuguuccaaccacaugaagucuuaagaugcauacagauuggucuuuuauguguucaagaacgugcagaggacagaccaaagaugucgucggugguu uu  ugcucggu cgaa ggg a 
cuuugacuuguaguaauacagacuuuugugacaaagaaaauuaacuuuuugaguauuacaacugacaacucaaaguaggaaacaauuaacauauacaucgccgauguacagagggcuuaugcguuaccuccccuauaagagccauuuuagccuacaaaagucgaagccccaaaaccaagaacucuaacagucaccuuucuccuugucuccuaagguguugaggccgguucuguuauuagaagagccgaugcauucgaauuuggcgaauucaaaaaauaaaacagagcaagcuaacuauuguguuaaaaaaaauagaaauaauugucugcacccucuuaaccuuucuuccuuuucccgaucucuagcagcuaagcuauuaacaucuaaggaguaguaguuacaguaacaagguugguguacuucagaauucuacguaugucuaaccagaaaauacacaaguucuugcacgucuccugucugguuucuacagcagccacuaa ag augagcua gcuu cuu u 

cagggca ac        cu    aguagucauaguucucuugaagaagacugcguuauuggcccggcagaucccga ca 

between At5g55010 and At5g55020

overlaps At4g21366 and At4g21370

between At1g67480 and At1g67490

spans At3g06435 

between At5g03550 and At5g03555

Name Genomic Location Predicted Hairpin
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Table SI. Changes in the distribution of the size of miRNA sequencesa in leaf and 

inflorescence. 

 
 Normalized Nr. readsa   

miRNA length (nt) Leaf Inflorescences miRNA Class Ratio reads Inf/Leaf 
20 1881 5591 
21 67002 61471 
22 2085 3430 

Canonical 0.99 

23 158 365 
24 67 331 
25 11 6 

Long 2.97 

a Based on 71, 294 leaf reads and 36,104 inflorescence reads of smRNA sequences derive from MIR genes in the datasets of (14) and (17). 
MIR163-derived smRNAs were excluded. 
Data were normalized for equal numbers of reads obtained with the two organs. 
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Table SII. Distribution of miRNAs sequences on IR loci*. 

 
 

    % of Single Hit matching 

 
Tissue 

datasets 
Nr. 

unique 
miRNAs 

Nr. reads 
% 

matching 
both 

strands 

Forward 
strand 

Reverse 
strand 

Leaves 31 93 2.2 3.3 96.7 
IR1 

Inflorescences 56 140 0.7 2.2 97.8 

Leaves 4 10 0.0 0.0. 100.0 
IR2 

Inflorescences 36 289 0.0 0.3 99.7 

Leaves 18 96 0.0 1.0 99.0 
IR3 

Inflorescences 15 126 0.0 0.0 100.0 

Leaves 5 5 80.0 0 100.0 
IR4  

Inflorescences 61 96 95.8 0 100.0 

Leaves 794 3180 92.6 2.5 97.5 
IR5 

Inflorescences 2090 4746 85.0 9.3 90.7 
 
* Analysis of datasets of (14) and (17). 

 
 

 
 


