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Figure S1. Transcripts per Million (TPM) distribution identified in oviduct EVs across the 
bovine estrous cycle. 

Figure S2. Comparisons of differential abundant transcripts (DT) among stages (FDR cut-
off <0.001). Dendrograms representing results of unsupervised hierarchical clustering (HCL). 
Rows indicate single transcripts, while columns represent different stages of the estrous cycle 
compared. Hierarchical cluster analysis showed a clear separation between S2 and S1 (A), between 
S3 and S1 (B) and between S4 and S1 (C). 
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Figure S3. Comparative analysis of the small ncRNA across the bovine estrous cycle. 
Principal Component analysis (PCA) on small ncRNA oviduct EVs content at 4 different stages 
of the estrous cycle (S1 in yellow; S2 in red, S3 in green and S4 in blue) for the top 1000 small 
ncRNA for: A) All small ncRNA; B) ribosomal RNA (rRNA); C) transfer RNA (tRNA); D) small 
nucleolar RNA (snoRNA); E) microRNA (miRNA) and F) other ncRNA.  
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Figure S4. Comparisons of differential small ncRNA among stages (cut-off FDR < 0.05). 
Dendrograms representing results of unsupervised hierarchical clustering (HCL). Rows indicate 
single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for all small ncRNA. 

 

 

A

S
3

R
3

S
3

R

S
3

R
4

S
3

R

S
3

R
1

S
1

R
1

S
1

R

S
1

R

S
1

R
3

S
1

R
4

GCC

AGTGGGGGACTGCGTTCGCGCTTTCCCCTGAAGTGGGGGACTGCGTTCGCGCTTTCCCCTGA
A

CCCCCC
CTGACCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCC

AGTGGGGGACTGCGTTCGCGCTTTCCCCTAAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCCCCCTTCCCCCT
CCCCCTTC

GTAAAAGT
GC

CCCCCCCTGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTTTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCGTA CTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCCTTCGCGGGGGGGATGCGTGCATCCCCCTTCGCGGGGGGGATGCGTGCATTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGCCCGAGATTGAGCATGCCCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCATCCATTGCACTCCGGATGTGCTGACCCCTGCGATTTCCCCAAATGTGGGAAACTCGACTGCATACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCATCCATTGCACTCCGGATGTGCTGACCCCTGCGATTTCCCCAAATGTGGGAAACTCGACTGCATACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGC

TTTGTGGTAGTGGGGGACTGTAATTTGTGGTAGTGGGGGACTG

TTTGTGGTAGTGGGGGACTGCCCCCTTCATCCCCCCCTTCCTGCATAATTTGTGGTAGTGGGGGACTGCTGCATAATTTGTGGTAGTGGGGGACTGCATCCATTGCACTCCGGATATCCATTGCACTCCGGAT

TCGCACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCATCGCACCCTCGGGCCGATCGCACCCCCCCCCCC

CCCCC
CCCCCCC

A

GT
G

CATCCAAATGAGGCGCTGCACGTGGCAGTCTGCCTTTCTTTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGAGGGAGCCTG
GTAAAGTAAAAGTCGTAAAAGGTAAAAGTCGTGTAAAAGTCGTAAGTAAAAGTCGTAGTAAAAGGTGTAAAAGT

CCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGACTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCACTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCCTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCCGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCCGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCTGCATAATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCTGCATAATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCCCCCTTCGCGGGGGGGATGCGTGCATTTACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGGGCGGGGGGGCGAGCCCCGAGGGGCCCCGAGGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTTCGCGCCCCCTTCGCGGCCCCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAA

B

S
4

R
1

S
4

R
4

S
4

R
3

S
4

R

S
1

R
1

S
1

R

S
1

R
4

S
1

R
3

S
1

R

ACGCCTGTCT

TAGCTCTTTCTCGATTCCGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTACTTGGATAACCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATGTAGCTGGTTCCCTCCGAAGTTTCCCTCAGGATAGCTGGCGCTCTCGCAAACGCACAGACCCACGCAAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCGAACGAAAGTCGGAGGTTCGAAGACGATCAGATACCGTCGTAGTTCCGACCATAAACGATGCCGGCGATTTGTCTGCAAAGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGATTAAGAGGGACGGCCGGGGGCATTCGTATTGCGCCGCTACACCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATACCGATTGGATGGTTTAGTGAGGCCCTCGGATACGTAGCAGAGCAGCGCGGGGCTCAAAGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTTAAGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCAGAATTCACCAAGCGTTGGATTGTTCACCCAGCAGAATTCACCAAGCGTTGGATTGTTCACCGTTTGCTGAGCTGAAGGAGAAGATTGATCGTCGTTCTGGGACGTAGCAGAGCAGCTGCGGTCGGCGTCCCCCAGCAGAATTCACCAAGCGTTGGATTGTTCACCC
TTCGTAGACGACCTGCTTCGCGGTCGGCGTCCGGGACGGGCGAACGAAAGTCGGAGGTTC
ACCGATTGGATGGTTTAGTGAGGCCCTCGGATGCGATTTGTCTGGTACGTAGCAGAGCAGCTCCCTCACGTAGCAGAGCAACGTAGCAGAGCAGCTCCCTGTGCTCTGAATGTCAAAGTGAAGAAATTCAATGGGGGGGACGGGCGTGCTCTGAATGTCAAAGTGGTGCTCTGAATGTCAAAGTGAAGAAATTCTCCGACTGTTTGGAAGTAAAAGTCGTAAAAGTC ACGTAGCAGAGCAGCTCCGTAAAAGTCGTAACAGTAAAAGTCGTAACGCAGAATTCACCAAGCGTTGGATTGTTCACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAAAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACATCCATTGCACTCCGGATCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAATCCATTGCACTCCGGATATCCATTGCACTCCGGATGTGCTGACCCCTGCGATTTCCCCAAATGTGGGAAACTCGACTGCATACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCCTTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGCGATGTGATTTCTGCCCAGTGCTCTGAATGTCGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGCCCAGTGCTCTGTGCTCTGAATGTCAAAGTGAAGAAATTCAGTGCTCTGAATGTCAAAGTGAAGAAATTCATTTCTGCCCAGTGCTCTGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCTTCGTAGACGACCTGCTTCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCTTTCTGCCCAGTGCTCTGAATGTCTTTCTGCCCAGTGCTCGTAAAAGTCGTATTTCTGCCCAGTGCTCTTTTCTGCCCAGTGCTCTGAATGTCATGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCGTAAAAGTCGTAGTAAAAGTCGTACGCCGGCAGGCGCGGGTAACCCGTTGAACCCCACGCCGGCAGGCGCGGGTAACCCGTTGAACCCCAATTCCCATGACCCGCCGGGCAGCTTCCGGGAAACCAAAGTTTCTGCCCATGCCCTAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCCTCCAGACACATCCAAATGAGGCGCTGCACGTGGCAGTCTGCCTTTCTTTTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGATGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCTTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCCATCCAAATGAGGCGCTGCACGTGGCAGTCTGCCTTTCTTTTTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATTTAATCAAGAACGAAAGTCGGAGGTTCGATGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGTTAATCAAGAACGAAAGTCGGAGGTTCGAAGTGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCCCCCATTCGTGATGGGGATCGGGGAAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGTTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGCCCCCTTCGCGGGGGGGATGCGTGCCCCCCTTCGCGGGGGGGATGCGTGCATTTACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCCTGCATAATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGCGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGAAGTGGGGGACTGCGTTCGCGCTTTCCCCTGTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCCTGCATAATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCTTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATACCCCCTAGTGGGGGACTGCGTTCGCGCTTTCCCCTGAGTGGGGGACTGCGTTCGCGCTTTCCCCTGAGTGGGGGACTGCGTTCGCGCTTTCCCCTACTGCATAATTTGTGGTAGTGGGGGACTGCCC

CTGCATAATTTGTGGTAGTGGGGGACTGTTAGAGTGTTCAAAGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGATGCGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCTTCGTAGACGACCTGCTTC
GGCGGGGGGGCGAGCCCCGAGGGCTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCCTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTAGAGTGTTCAAAGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCTCCACGCATCGACCTGGTATTGCAGTACTTCCAGGAACGGTGCACCTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCATCCATTGCACTCCGGATGTGCTGACCCCTGCGATTTCCCCAAATGTGGGAAACTCGACTGCATATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCCTGCATAATTTGTGGTAGTGGGGGACTGCGTTCGCGCTTTCCCCTACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGTCCCCCTTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAG

CCCCCTTCGCGCCCCCCCCCCCCCCCTTCGCGG
TCGCACCCCCCCCCCCCCC

CCCCCCCCCCCC TCGCACCCTCGGGCCGATCGCACATCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCTCTAATTTGTGGTAGTGGGGGACTGGCCCCGAGGGCCCCCCCCCCCCC

AAAT GCAGAATTCACC
GTAAAAGT

TTTGTGGTAGTGGGGGACTG
GCCGC

CTGACCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGCCCCCTTCGCGGGGGGGATGCGTGCATAGTTTGCTGAGCTGAAGGAGAAGATTGATCGTCGTTCTGGGACCCCCTTCGCGGGGGGGATGCGTGCATTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCCCCCTTCGCGGGGGGGATGCGTGCATTT

TCTATTGAAAGTCAGCCCTCGACACAAGGGGTAAAAGTGTAAAAGTCGGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGCCCAGTGCTCTGGAAGTAAAAGTCGGTAAAGTAAAAGGTAAAAGTA
CTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCCTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCCTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCA

G GCGATTTGTCTGGTTGCGATTTGTCTGGTTGCGATTTGTCTGCGATTTGTCTGGTTAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTTCTATTGAAAGTCAGCCCTCGACACAAGGGTGCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCCTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTGTGCTCTGAATGTCAAAGTGAAGAAATTCAATGGTGCTCTGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGAAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTGGAAAAGAAACTAACCAGGATTCCCTCAGTAACGGCGAGTGAACAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCGAACGCACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCAATAACGTAGCAGAGCAGCGCGGTCGGCGTCCCCCAACTTCTTAGAGGGACAAGTGGCGTGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGCGATTTGTCTGGGCGATTTGTCTGGTTGCGATTTGTCTGGTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATTAAGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGTACCCGAGATTGAGCCCCGAGATTGAGCAGTAAAAGTCGTAACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCAGTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGGAGGGAGCCTGGCGGTCGGCGTCCCGCGATTTGTCTGGTT
GCGATTTGTCTGGTTAGCAGAATTCACCGT ACGTAGCAGAGCAGCTCCGCGGTCGGCGTCCCCCTTCTTAGAGGGACAAGTGGCGTTCAGCCGCGGTCGGCGTCCCCC

3  n al ncRNAs 1 3  n al ncRNAs

small ncRNA S3 vs S1 small ncRNA S4 vs S1 

Figure S4.

S1
S
S3
S4

l  

  

S_
3_

R
3

S_
3_

R
2

S_
3_

R
4

S_
3_

R
5

S_
3_

R
1

S_
1_

R
1

S_
1_

R
2

S_
1_

R
4

S_
1_

R
5

S_
1_

R
3

TTCGTATTACACACCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCACACACCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGGCCACCCGAGATTGAGCATAACAGGTCTGTGATGCCCTCTATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGCTATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGCTATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAACTATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGTCGTTTTTTCACTGACCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCCTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCTATCTAGAGGAAGTAGCGGTCGGCGTCCCCCAACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCATGCATGTCTAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCGGGCGCTGACCCCCTTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCTCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGCC

CCG
CGCGGATCTAGA

TT

CTATCTAGAGGAAGTAAAAGTCGGGC
GC

CGGGCGC
CGGGCGCTGACCCCCGGGCGCTGACCCCGGGCGCTCGGGCGCTGACGGGCGCTGACGGGCGCTGCGGGCGCTGACCGGGCCGGGCGCGGGCGGGCGCCGGGCGCTGACCCGGGCGCTGACCGGGCGCTGACCCGGGCGCTGACCCCCGGGCGCTGACCC

TTCCGGAGAGGGAGCCTG
ATCATCT
ATCTAGAGGAAGTATCTAGAGGAAGTAAACTATCTAGAGGAAGTAAAAGTCGCTATCTAGCTATCTAGAGGAAGTAAACTATCTAGACTATCTAGAGGAAGTAAAAGTCCTATCTAGAGGAAGTAAAAGTCGTAACTATCTAGAGGAAGTAAAAGTCGTACTATCTAGAGGAAGTAAAAGCTATCTAGAGGAAGTAAAAATCTAGAGGAAGCTATCTAGAGGAAGTAAAAGTCGTCTACTATCAT

CTATATCTAGAGGCTATCTAGAGGCTATCTAGAGGAAGCTATCTAGAGGACTATCTCTATCCTATCTAGAGGAACTATCTAGAGGAAGTCTATCTAGAGGAAGTAAAAGTCGCCCGGGGCC
ATCTAGAGGCA
CCTCCCCGG
CTCCCCGGC

CGGGCGCTGACCCCCTTCCGGGCGCTGACCCCCTTCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCATCTTTCCCGCTCCCTCTTTCCCGCTCTCTTTCCCGCTCCCGGGCGCTGCCTCGGGCCGATCGCACCTCTAGATAACCTCGGGCCGATCGCACCGGGCGCTCGGGCGCTGACCCCGGGCGCTGACCCGGGCGCTGACCGGGCGCTGACCCCCGGGCGCTGCGGGCGCTGACTCCCCGGCGCCCTCCCCGGCGCCTCCCCGGCG
CGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGCCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACGGGCGCTGACCCCCTTCATCTAGACGGGCGCTGACCCCCTTCGGGCGCTGACCCCCTATCTAGAGCGGGCGCTGACCCCCCTATCTAGAG

CGGGCGCTCGGGCGC
ATCTAGAG

CGGGCGCTGACCCCCTTCGCGCGGGCGCTGACCCCCTTCGCGGCGGGCGCTGACCCCCCTCTAGATAACCTCGGGCCGATCGCACCGGGCGCTGACCCCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGCGGGCGCTGACCCCCTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCACGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCGGGCGCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACC

S_
4_

R
4

S_
4_

R
3

S_
4_

R
1

S_
4_

R
2

S_
1_

R
1

S_
1_

R
3

S_
1_

R
5

S_
1_

R
2

S_
1_

R
4

C
ACGCCTGTCT

GCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGAAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGC
AAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCGAACGCATTAGAGTGTTCAAAGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGATGGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCTATTTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCTGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCCTCGCTGCGATCCCCCATTCGTGATGGGGATCGGGGAAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGAAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCATGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGTTAATCAAGAACGAAAGTCGGAGGTTCGAAGTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCTTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCGTAAAAGTCGTAGTAAAAGTCGTCTGACCCGGTGAGGCGGGGGGGCGAGCCCCGAGGGCCCCCTTCGCGGGGGGGATGCGTGCATTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCCCCCTTCGCGGGGGGGATGCGTGCATTTAAGTACGCACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGACCCCCTTCGCGGGGGGGATGCGTGCATTTACGGCCGGTACAGTGAAACTGCGAATGGCTCATTAAATCAGTTATGGTTCCTTTGGTCGCTCGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTCGTGGTTTAGTGAGGCCCTCGGATCGGCCCCGCCGGGGTC

GTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTTAAATCAGTTATGGTTCCTTTGGTCGCTCGCTCCGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAAAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTAGCAGAGCAGCTCCCTCGCTGCGATCTATTGAAAGTCAGCCCTCGACACAAGGGTTTGTCCCCCTTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACGTAGCAGAGCAGCTACGTAGCAGAGCAGC
ACGCCGGCAGGCGCGGGTAACCCGTTGAACCCCACGCCGGCAGGCGCGGGTAACCCGTTGAACCCCATTTCTGCCCAGTGCTCATTCCCATGACCCGCCGGGCAGCTTCCGGGAAACCAAAGTTTCTGCCCA CGCGATGTGATTTCTGCCCAGTGCTCTGAATGTCGCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGCCCAGTGCTCTGTGCTCTGAATGTCAAAGTGAAGAAATTCGTGCTCTGTGCTCTGAATGTCAAAGTGAAGAAATTCATTTCTGCCCAGTGCTCTGAATGTCAGTGCTCTGAATGTCAAAGTGAAGAAATTCAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATTTTCTGCCCAGTGCTCTGGTGCTCTGAATGTCAAAGTGAAGAAATTCAATGCAAAGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTTCGTAGACGACCTGCTTCTTTTCTGCCCAGTGCTCTGAATGTCGTAAAAGTCGTAAAAGTCGTATTTCTGCCCAGTGCTCTGCGGGGCTGCAGAATTCACCAAGCGTTGGATTGTTCACCCACGTAAAAGTCGTAACAGCAGAATTCACCAAGCGTTGGATTGTTCACGCAGAATTCACCAAGCGTTGGATTGTTCACCCAGCAGAATTCACCAAGCGTTGGATTGTTCACCCCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATAAACCATTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCGAACGAAAGTCGGAGGTTCGAAGACGATCAGATACCGTCGTAGTTCCGACCATAAACGATGCCGGCGATTTGTCTGCAAAGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGATTAAGAGGGACGGCCGGGGGCATTCGTATTGCGCCGCTACACCGCCCGTCGCTACTACCGATTGGATGGTTTAGTGAGGCCCTCGGATACCGATTGGATGGTTTAGTGAGGCCCTCGGATTTAAGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCGGGACGGGC ACGTAGCAGAGCAGCTCC

GTGCTCTGAATGTCAAAGTGGTGCTCTGAATGTCAAAGTGAAGAAATTCTCCGACTGTTTGGGGGGACGGGCGAACGAAAGTCGGAGGTTC
ACGTAGCAGAGCAACGTAGCAGAGCAGCTCCCTGTAAAAGTCGTAACGTGT ACGTAGCAGAGCAGCTCCTAGCTCTTTCTCGATTCCGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTACTTGGATAA

GCAGAATTCACCAAGCGTTGGATTGTTCACCCCCCCCTTCGCGGGGGGGATGCGTGCTTCGTAGACGACCTGCTTCTGGGTCGGGGTTTCGTACGTAGCAGAGCAGCTCCTTCGTAGACGACCTGCTTCTTCGTAGACGACCTGCTTCGGCGGGGGGGCGAGCCCCGAGGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCTGCCCT ACGTAGCAGAGCAGCGTACCCGAGATTGAGCCCCGAGATTGAGCAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCGGAAAAGAAACTAACCAGGATTCCCTCAGTAACGGCGAGTGAACCTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCAATAGCGGTCGGCGTCCCCCAACTTCTTAGAGGGACAAGTGGCGTTAAGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCGATTTGTCTGGTTGCGATTTGTCTGGTTGCGATTTGTCTGCGATTTGTCTGGTTAGAGGGAGCCTGTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATCTGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGACGATGCGATTTGTCTGGTTGCGATTTGTCTGGTGCGATTTGTCTGGTTAGCGATTTGTCTGGAAT GCAGAATTCACC
ACCGATTGGATGGTTTAGTGAGGCCCTCGGATGCGATTTGTCTGGTGCGGTCGGCGTCCCCCTTCTTAGAGGGACAAGTGGCGTTCAGCCGCGGTCGGCGTCCCCCGCGGTCGGCGTCC

GCAGAATTCACC
GCGGTCGGCGTCCC
AGAGTGTTCAAAGCAGGCCCGAGCCGCCTGGATACCGCAGCTAGGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAAC

CCCCCCCCCC CCCCCCCCCCCCC

CCCCCTTCGCG
GCCCCGAGGGCCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCAGCCTCCTCTCGCACCCTCGGGCCGATCGCACCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTC

CCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGT
CCCCCCTCGCACCCCCCCCCCCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAAACCAACCCGGTCACCCCCCCCCCCCCCCTTCGCGG

CTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCGTAAAAG CTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCA
AGCTGCGAGAATTAATGTGAATTGCAGGACACATTTCTATTGAAAGTCAGCCCTCGACACAAGGGTGCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGCTAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTTCGAACGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACAAGCTGCGAGAATTAATGTGAATTGCAGGACACATTGATCATCGACACTGTGCTCTGAATGTCAAAGTGAAGAAATTCAATGGTGCTCTGCATCGCGAAGGCCCGCGGCGGGTGTTGACGCGATGTGATTTCTGCCCAGTGCTCTGGAAGTAAAAGTCGTCTATTGAAAGTCAGCCCTCGACACAAGGGGTAAAAGTCGTAACTTCTTAGAGGGACAAGTGGCGTTCAGCCACCCGAGATTGAGCA

GGTAAAAGTGTAAAAGTCGGGAAGTAAAAGTCGTAAAAGTCGGTAAAGTAAAAGTA

GC

GCC

A

GTAAAAGT

AGCTGCGAGAATTAATGTGAATTGCAGGACACATT

CCCCCT

31  fferent a   sequences 5  fferent a  rR

rR  S3 s S1            rR  S4 s S1 

Figure S5.

S1
S2
S3
S4

r e

3 0 3

r e

4 0 4



 4 

Figure S5. Comparisons of differential rRNA among stages (cut-off FDR < 0.05). 
Dendrograms representing results of unsupervised hierarchical clustering (HCL). Rows indicate 
single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for rRNA. 
 

 
Figure S6. Comparisons of differential miRNA among stages (cut-off FDR < 0.05). 
Dendrograms representing results of unsupervised hierarchical clustering (HCL). Rows indicate 
single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for miRNA. 
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Figure S7. Comparisons of differential tRNA among stages (cut-off FDR < 0.05). 
Dendrograms representing results of unsupervised hierarchical clustering (HCL). Rows indicate 
single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for tRNA. 
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single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for snRNA. 
 

 
Figure S9. Comparisons of differential other ncRNA among stages (cut-off FDR < 0.05). 
Dendrograms representing results of unsupervised hierarchical clustering (HCL). Rows indicate 
single ncRNA, while columns represent different stages of the estrous cycle compared. 
Hierarchical cluster analysis showed a clear separation between S3 and S1 (A) and between S4 
and S1 (B) for snRNA. 
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 7 

 
Figure S10. Oviductal EVs RNA isolated by the use of miRNeasy kit. RNA isolated with the 
miRNeasy kit (Qiagen) was analyzed using capillary electrophoresis with the Agilent RNA 6000 
Pico chip (A) and the small RNA chip (B) on an Agilent 2100 Bioanalyzer ®. The y-axis of the 
electropherograms represents fluorescence units (FU) and the x-axis represents the nucleotide 
length of the RNA (nt). Peaks at 25 nt (Pico) and 4 nt (small RNA) represent the internal standard, 
respectively. Data shown represents the 20 samples analyzed for small ncRNA experiment. Results 
from the small RNA assay (for miRNeasy) showed small RNA profiles in the range of less than 
20 to 200 nucleotides, that could correspond to miRNAs (» 22 nt), tRNAs (» 60-90 nt), (snoRNA 
(» 70-90 nt), vault RNA (» 80-110 nt), Y_RNA (84-113 nt), snRNAs (» 63-190 nt), and small 
ribosomal RNAs (5S and 5.8 S). 
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Figure S11. 
Oviductal EVs RNA isolated by the use of RNeasy micro kit. RNA was analyzed using capillary 
electrophoresis with the Agilent RNA 6000 Pico chip on an Agilent 2100 Bioanalyzer ®. The y-
axis of the electropherograms represents fluorescence units (FU) and the x-axis represents the 
nucleotide length of the RNA (nt). Peak at 25 nt represents the internal standard. Data shown 
represents the 20 samples analyzed for mRNA experiment. Results from Pico chip showed the 
high integrity of RNA, with prominent 18S and 28S rRNA peaks (represented by spikes around 
2000 and 4000 nt). 
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