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Supplemental Information:

Supporting Materials and Methods

Quantitative Northern blot analyses

DNA oligos were used as Northern blot probes.  Following are the Northern Probe sequences for miR-181a, miR-181c, and stem mutants.

miR-181a
ACTCACCGACAGCGTTGAATGTT

miR-181c
ACTCACCGACAG GTTGAATGTT

M1
TCACCGACAGCGTTGAATTAT

M2  
TCACCGACAGCGTTGATAGTT

M3
TCACCGACAGCGTTTTATGTT

M4
TCACCGACAGCGAAGAATGTT

M5
ACTCACCGACAGGTTTGAATGTT

M6
TCACCGACTTCGTTGAATGTT

M7 
ACTCACCGTGAGCGTTGAATGTT

M8
ACTCACGTACAGCGTTGAATGTT

M9
ACTCTGCGACAGCGTTGAATGTT

M10
ACAGACCGACAGCGTTGAATGTT

M11
TGTCACCGACAGCGTTGAATGTT

SM1
ACTCACCGACAGCGTTTTTATAT

SM2
ACTCACCGTGTTGTAAGAATGTT

SM3
TGAGTGGTACAGCGTTGAATGTT

SM4 
TGAGTGGTTGTTGTAAGAATGTT

Primer Extension Analyses
The extension primers:

15-nt miR-181a primer:  5’ ACTCACCGACAGCGT 3’

15nt miR-181c primer:   5’ ACTCACCGACAGGTT 3’

miR-181a ladder oligos: 

16nt: ACTCACCGACAGCGtT

17nt: ACTCACCGACAGCGtTG

18nt: ACTCACCGACAGCGtTGA

19nt: ACTCACCGACAGCGtTGAA

20nt: ACTCACCGACAGCGtTGAAT

21nt: ACTCACCGACAGCGtTGAATG

22nt: ACTCACCGACAGCGtTGAATGT

23nt: ACTCACCGACAGCGtTGAATGTT

miR-181c ladder oligos: 

16nt: ACTCACCGACAGGTTG

17nt: ACTCACCGACAGGTTGA

18nt: ACTCACCGACAGGTTGAA

19nt: ACTCACCGACAGGTTGAAT

20nt: ACTCACCGACAGGTTGAATG

21nt: ACTCACCGACAGGTTGAATGT

22nt: ACTCACCGACAGGTTGAATGTT

Nucleotide sequences of miRNA genes and mutants:

(1) The nucleotide sequences of wild-type mir-181a-1 gene 

CTCGAGTGTGACAGGTTTGGTTAAAGGATTGGGCTTTCCTCTGCCTCCCTCCTGCTCCAGACTCCCACAGATACTGTTTAAATCAGCACATCTCTGCCTCACAGGTTGCTTCAGTGAACATTCAACGCTGTCGGTGAGTTTGGAATTCAAATAAAAACCATCGACCGTTGATTGTACCCTATAGCTAACCATCATCTACTCCATGGCCCTCTGCGTTTGCTGAAGACAGAACCGCAAAGCAGGACCCGACAGGATTCTTTTTTAATTAAGAATTCCTAGGAATTCTTGCCAAACCTACAGGTGGGGTCTTTCATTCCCCCCTTTTTCTGGAGACTAAATAAAATCTTTTATTTTATCGATAAGCTTGGCTGCAGGTCGACGCGGCCGC

(2) Pre-miRNA nucleotide sequences of the mir-181a-1 mature and loop mutants
I. Wild-type pre-miR-181a-1 precursor AACATTCAACGCTGTCGGTGagtttggaattcaaataaaaACCATCGACCGTTGATTGTA

II. 2-nt mature miR-181a-1 mutants

M1:  AtaATTCAACGCTGTCGGTGAGTttggaattcaaataaaaACCATCGACCGTTGATTtaA

M2:  AACtaTCAACGCTGTCGGTGAGTttggaattcaaataaaaACCATCGACCGTTGAaaGTA

M3:  AACATaaAACGCTGTCGGTGAGTttggaattcaaataaaaACCATCGACCGTTttTTGTA

M4:  AACATTCttCGCTGTCGGTGAGTttggaattcaaataaaaACCATCGACCGaaGATTGTA

M5:  AACATTCAAacCTGTCGGTGAGTttggaattcaaataaaaACCATCGACgtTTGATTGTA

M6:  AACATTCAACGaaGTCGGTGAGTttggaattcaaataaaaACCATCGACCGTTGATTGTA

M7:  AACATTCAACGCTcaCGGTGAGTttggaattcaaataaaaACCATCGtgCGTTGATTGTA

M8:  AACATTCAACGCTGTacGTGAGTttggaattcaaataaaaACCATgtACCGTTGATTGTA

M9:  AACATTCAACGCTGTCGcaGAGTttggaattcaaataaaaACCtgCGACCGTTGATTGTA

M10: AACATTCAACGCTGTCGGTctGTttggaattcaaataaaaACgATCGACCGTTGATTGTA

M11: AACATTCAACGCTGTCGGTGAcattggaattcaaataaaatgCATCGACCGTTGATTGTA

III. Segment mature miR-181a-1 mutants 

(1)SM1: AtataaaAACGCTGTCGGTGAGTttggaattcaaataaaaACCATCGACCGTTtttataA

(2)SM2: AACATTCttacaacaCGGTGAGTttggaattcaaataaaaACCATCGtggtaaGATTGTA

(3)SM3: AACATTCAACGCTGTaccactcattggaattcaaataaaatggtggtACCGTTGATTGTA

(4)SM4: AACATTCttacaacaaccactcattggaattcaaataaaatggtggttggtaaGATTGTA

IV. miR-181a-1 Loop Mutant

(1) 181a-LP1: AACATTCAACGCTGTCGGTGAGTttCCaattcaaataaaaACCATCGACCGTTGATTGTA

(2) 181a-LP2: AACATTCAACGCTGTCGGTGAGTttggTTttcaaataaaaACCATCGACCGTTGATTGTA 

(3) 181a-LP3: AACATTCAACGCTGTCGGTGAGTttggaaAAcaaataaaaACCATCGACCGTTGATTGTA

(4) 181a-LP4: AACATTCAACGCTGTCGGTGAGTttggaattGTaataaaaACCATCGACCGTTGATTGTA

(5) 181a-LP5: AACATTCAACGCTGTCGGTGAGTttggaattcaCGtaaaaACCATCGACCGTTGATTGTA

(6) 181a-LP6: AACATTCAACGCTGTCGGTGAGTttggaattcaaaATaaaACCATCGACCGTTGATTGTA
(3) The nucleotide sequences of the wild-type mir-181c gene 
GATCCTCGAGGTGAGTCAAAGGGGACCCTGGTTTCTCTCTCGTCCCACATGCTCTCTGCCTTGCTGGCCTACTCTCCCAACTCCAGTTATCCAAGAACTTGCCAAGGGTTTGGGGGAACATTCAACCTGTCGGTGAGTTTGGGCAGCTCAGACAAACCATCGACCGTTGAGTGGACCCCGAGGCCTGGAACTGCCACCCGTCTACCCCATCCCCACCCTGTAGACCCGGGAGAGCCCCAGGCAGCATCCCctgcctcaggccacagcaaaggtcacaattGAATTCGATC 







