 Supplementary figures
Fig. S1. ImajeJ processing of image for nucleus and Ki67 positive cells counting. Results are expressed as % Ki67 positive cells in a given field.
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Fig. S2. Seed sequence of miRNA-221-3p and Ptch1
[image: C:\Users\yam\Dropbox\miRNA-221-3p project\Frontiers in cell and developmental biology\Supplementary figure 1.jpg]
Fig. S3.  Schematic diagrams showing mesio-distal and region of interest for TUNEL and Ki67 positive cell counts. 
[image: Diagram
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Figure S4: RT-qPCR showing expression of signaling molecules after miRNA-221-3p inhibition (A) and mimic (B) at E13 for 36 hours
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Fig. S5. Calculation of nuclear localization of Beta-catenin using Blue (DAPI) and Green (Beta-catenin) colocalization correlation index using Fiji plugin “Colocalization” (A) and digitally enlarged Beta-catenin immunohistochemistry (B).
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Fig. S6. Altered expression pattern of Shh along the HERS. Section in situ hybridization showing expression of Shh along the HERS (A-C). The expression of Shh is much stronger in the inhibitor treated specimen (B) compared to mimic and control (A, C) (N=3).
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Supplementary table 1. Primer sequences for qPCR
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Primer sequences for miRNA qPCR
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Supplementary table 2. qRT-PCR Raw data for miRNA 221-3p (A); and tooth development related signaling molecules after 48 hours  (B) and 36 hours (C) from control, inhibitor and mimic treated specimens.
A.
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C.
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Gene Accession No. Product size (bp) Remark
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Reverse TGGCACCAGAATGGATTCCA

Forward AAGTGGCCCATTTAGAGGAG

Reverse CAATGGCCTTATCTGTGACC

Forward  ACCTCAAGGGAGTGGAGATT

Reverse  GATGCTTGGGACTACGTTTG

Forward TCGCCTACCATGAAGGTAAC

Reverse TCTCCATCGAGAGAAAGTGC

Forward CCTAAGATGATCGCAAGTTG

Reverse  CCACAGGGACTAGAACACCTGCTAA

Forward CTTCCCTGAGACGCCATGTT

Reverse GAGAGAGCCCGCTTCTTTGT

Forward GCTCTTGTGGTGTGGACTCA

Reverse TGTCAAGGGAAAAGCAGATCA

Forward CATCCACCCTGCTCCAACAT

Reverse GAGGACTCAGAAGGGCCAGA

Forward ACAGCGACGAGCACTTTTCT

Reverse TG TCTGGACATGCCTTGCTT

Forward CGGACCGGGACTATCTGCAC

Reverse CCTTCCCCTTGGAAATCTGCT

Forward CAGCGCGTGTACGTGGTGGC

Reverse GGAGCGTCGGCAGCACCTG

Forward CAGCTAGAGCAACAAAGGAGC

Reverse TTAAAACCGACTCCCAGCCC

Wnt signaling

Shh signaling

Shh signaling

Shh signaling 186

82

75

335

Wnt signaling

Wnt signaling

Bmp signaling

Bmp signaling

Fgf signaling

Internal standard

Shh signaling

Shh signaling

Shh signaling

275

263

99

NM_010703.4

NM_008957.2

NM_009170.3

NM_176996.4

115

104

104

113

114

86

Smo

BC057338.1

NM_007614.3

NM_007553.3

NM_007554.2

NM_010202.5

NM_013556.1

NM_010296.2

NM_001081125.1

NM_008130.2

Gli1

Gli2

Gli3

Lef1

Ptch1

Shh

Hprt

Primer sequence

Axin2

β-catenin

Bmp2

Bmp4

Fgf4


image10.emf
Forward TGGAATTACCGGCAGATTGGTAGTGGTGAGCCTATGGT

Reverse TCCAGTTTTTTTTTTTTTTTCTTCAGA

Forward GCAGAGCTACATTGTCTGCT

Reverse CAGTTTTTTTTTTTTTTTGAAACCCA

Primer sequence

snoRNA135
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Gene Accession


image11.emf
Sno-135 miRNA-221-3p Sno-135 miRNA-221-3p Sno-135 miRNA-221-3p

0.878633 0.045227 1.01866 9.69E-05 1.047294 39.30570078

1.089249 0.04292 1.01162 9.04E-05 1.154019 38.23088432

1.044877 0.041045 0.97041 8.43E-05 0.827406 42.41982214

Avg 1.004253 0.042921 1.00023 9.05E-05 1.009573 39.98546908

Stdev 0.111029 0.002124 0.02606 6.27E-05 0.166542 2.175629496

Control Inhibitor Mimic

Fold change
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Hprt Axin2 Lef1 β-catenin Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

1.01584 0.90697 0.94749 0.99078 0.9335 1.08937 0.86646 1.02489 1.01126 0.95773 0.87186 1.07444 0.88312

0.90292 1.09363 1.00848 1.00461 1.07977 0.92884 1.05937 0.94309 0.96336 1.15484 0.87793 0.9161 1.01444

1.08123 0.9994 1.04404 1.00461 0.98673 0.9818 1.07416 1.03202 1.02538 0.88742 1.25021 1.00946 1.10243

Avg 1 1 1 1 1 1 1 1 1 1 1 1 1

Stdev 0.0902 0.09333 0.04883 0.00799 0.07403 0.0818 0.11588 0.04941 0.0325 0.13863 0.21671 0.07959 0.11036

Hprt Axin2 Lef1 β-catenin Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

1.04512 0.49074 0.56353 0.38384 1.14689 1.47995 0.54951 0.60634 1.10151 1.07502 0.628 1.37578 1.2204

0.92253 0.47732 0.58746 0.40014 1.18733 1.3713 0.60551 0.6148 1.18057 0.92939 0.68722 1.1489 0.97763

1.00255 0.50453 0.54434 0.38919 1.17913 1.24448 0.69555 0.49592 1.18057 0.76544 0.84022 1.0572 0.79408

Avg 0.99007 0.49086 0.56511 0.39105 1.17112 1.36524 0.61686 0.57235 1.15422 0.92328 0.71848 1.19396 0.99737

Stdev 0.06224 0.01361 0.02161 0.00831 0.02138 0.11785 0.07368 0.06633 0.04565 0.15488 0.10951 0.164 0.21385

Hprt Axin2 Lef1 B-catenin Bmp2 Bmp4 Fgf4 Shh Patch1 Smo Gli1 Gli2 Gli3

1.03786 0.94309 1.03819 0.92461 1.0092 1.10759 0.99072 0.93186 0.93625 0.99308 0.95331 0.98781 0.97245

1.05235 1.03202 1.04541 0.99097 1.0092 0.88726 1.01857 1.0484 1.05333 0.99998 0.92084 0.9608 1.00675

0.90979 1.02489 0.91641 1.08442 0.9816 1.00516 0.99072 1.01733 1.01042 1.00694 1.12585 1.05139 1.0208

Avg 1 1 1 1 1 1 1 1 1 1 1 1 1

Stdev 0.07846 0.04941 0.07248 0.08028 0.01593 0.11026 0.01608 0.06072 0.05954 0.00693 0.11019 0.04651 0.02487

Hprt Axin2 Lef1 B-catenin Bmp2 Bmp4 Fgf4 Shh Patch1 Smo Gli1 Gli2 Gli3

Fold change 1.01625 2.11067 0.83166 2.20081 0.61251 0.53082 4.29458 0.25154 0.72445 0.81978 0.94236 0.70988 1.51891

0.97485 2.1851 0.90379 2.34248 0.62973 0.49527 4.41532 0.2791 0.72445 0.83701 1.15217 0.63978 1.1753

1.00923 2.29374 0.82021 2.3917 0.64744 0.4784 4.5081 0.29095 0.61769 1.00927 0.83182 0.86792 1.43697

Avg 1.00011 2.19651 0.85189 2.31166 0.6299 0.5015 4.406 0.27386 0.68886 0.88869 0.97545 0.73919 1.37706

Stdev 0.02215 0.09207 0.04532 0.0991 0.01746 0.02976 0.10706 0.02022 0.05164 0.10478 0.16272 0.11686 0.17947
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Hprt Axin2 β-catenin Lef1 Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

0.95419532 0.88185 1.00199 0.97474 0.94528 0.99021 0.95829 0.97471 0.94378 0.92562 0.93937 0.91191 0.97912

1.00163475 0.97848 1.03016 1.01614 1.01312 1.04667 1.06329 1.02317 0.95696 0.95826 1.14058 1.02595 0.98593

1.04416993 1.13967 0.96786 1.00912 1.0416 0.96313 0.97842 1.00212 1.09926 1.11612 0.92004 1.06213 1.03495

Avg 1 1 1 1 1 1 1 1 1 1 1 1 1

Stdev 0.04500958 0.13025 0.0312 0.02215 0.04949 0.04262 0.05573 0.0243 0.08621 0.10188 0.12213 0.0784 0.03046

Hprt Axin2 β-catenin Lef1 Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

0.96528254 0.70317 0.67184 1.04954 0.81346 1.25047 0.75012 0.3383 1.10946 1.0059 0.64682 0.37379 0.72845

1.04176017 0.84203 0.74031 1.05684 0.82481 1.30357 0.82656 0.25461 1.2833 0.88178 0.74817 0.43839 0.74892

0.99242032 0.87779 0.72507 0.93288 0.90259 1.19124 0.78198 0.3007 1.1018 0.66826 1.09539 0.45701 0.79163

Avg 0.99982101 0.80766 0.71241 1.01309 0.84695 1.24843 0.78622 0.29787 1.16486 0.85198 0.83013 0.42306 0.75633

Stdev 0.03877222 0.09224 0.03595 0.06956 0.04851 0.05619 0.0384 0.04192 0.10265 0.17078 0.23524 0.04368 0.03224

Hprt Axin2 β-catenin Lef1 Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

1.08719553 0.89744 1.01372 0.88367 0.94528 0.96778 0.92748 0.90975 0.99289 0.73427 0.84106 0.86553 0.9208

0.96634579 0.88509 1.07897 0.93405 1.01312 1.03724 1.03626 1.03064 1.0279 0.99612 1.08695 1.12635 1.05041

0.94645868 1.21747 0.90731 1.18228 1.0416 0.99499 1.03626 1.05961 0.97922 1.26961 1.07199 1.00811 1.02879

Avg 1 1 1 1 1 1 1 1 1 1 1 1 1

Stdev 0.07616541 0.18844 0.08665 0.15986 0.04949 0.035 0.0628 0.07949 0.02511 0.26769 0.13785 0.1306 0.06944

Hprt Axin2 β-catenin Lef1 Bmp2 Bmp4 Fgf4 Shh Ptch1 Smo Gli1 Gli2 Gli3

0.95967075 1.09725 1.26546 1.17412 0.90468 0.8926 1.48939 2.41475 0.77273 1.26668 1.2457 1.94305 1.30823

1.0073824 1.13594 1.26546 1.19879 1.01078 0.94349 1.59629 2.57018 0.68209 1.07256 1.55504 2.08251 1.50277
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Mouse iGUUACAUUUGAGGCAAACAGCUACAAUGUCUUU-CCUUUUUAAAGAUGU-AGCUUCUUUAGUCACCUAUAGUGGUAAGC -AUUUCCAAAAGGCAUAUUACCUUUCAGGACUUUA-GCAGACAUAUUAUACUACUL
Rat (GUUACAUUUGAGACAAACAACUAUAAUGGCUUU-CCAUUUUAAAGAUGU -AGCUUCUUUAGUCACCUAUAGUGGUAAGC -AUUUCCAAAAUGUACAUUACCUUUCAGGACUUUA-GCAGACAUAUUGUACUACUL
Squirrel GUUACAUUUGAGGCAAACUUCCACAGUAUGUUU-CCCUUUUAGAGAUGU -AGCUUCUUUAGAUAUCUAUAGUGGUAAGU -AUUUUCCCAAAGCAUCUUACCUUUCUGAACUUUA-GCAGACAUACUGUGCAAAUL
Rabbit GUUACAUUUGAGGCAAAUGUCUGCAGAAUUUUU-CCCUUUUAGAGAUUU -AGCUUCUUUAGACAUCUAUAGUGAUAAGC -AUUUCCCAAAAGCAUCUUACCUUUCUGGACCUUA-GCAAAUGUACUGUGCAACUL
Human GUUACAUUUGAAGCAAAUAUCUACAGUAUUUUU-CCCUUUUAGAGAUGU - AGCUUCCUUAGACAUCUGUAGUGGUAAGC -AUUUCCCAAAAGCAUCUUACCUUUCUGAACCUUA-GCAGACAUACUGUGCAGCUU
Chimp GUUACAUUUGAAGCAAAUAUCUACAGUAUUUUU-CCCUUUUAGAGAUGU -AGCUUCCUUAGACAUCUGUAGUGGUAAGC -AUUUCCCAAAAGCAUCUUACCUUUCUGAACCUUA-GCAGACAUACUGUGCAGCUL
Rhesus GUUACAUUUAUAGCAAAUAUCUACAGUAUUUUU-CCCUUUUGGAGAUGU -AGCUUAUUUAGACAUCUAUAGUGGUAAGC -AUUUCCCAAAAGCAUCUUACCUUUCUGAACCUUA-GCAGACAUGCUGUGCAAGUU
Pig GUCACACUUGAGGCAAAUGUCUACAGUAUUUUU-CCCUUUUAGAGGCGU-AGCUUAUUUAGACAGCUAUAGUGGUAAGC -AUUUCCCCAAAGGACCCUACCUUUGCAAACCUUA-GCGGACGUACUGUGCAACUU

Cow GUCAAACUUGAGGCAAAUGUCUACAGUAUUUUU-CCCUUUUAGAGAUGU-AGCUUAUUUAGACAUCUGUAGUGAUAAGC -AUUUCCCCAAAGCACCUUGCCUUUCUGGACCUUA-GCGGACGUACUGUGCAACUL

Cat GUCACAUUUGAGGCAAACGUCUACAGUAUUUUU-CCCUUUUAGAGACGU-AGCUUAUUUAGACAUCUAUAGUGGUAAGC - AUUUCCCAAAAGCACCUUUGCUCUCUGGACCUUA-GCGGAUGUACCGUGCAACUL

Dog GUCACAUUUGAGGCAAAUGUCUACAGUAUUUUU-CCCUUUUAGAAAUGU -AGCUUAUUUAGACAUCUAUAGUGGUAAGC -AUUUCCCAAAAGCACCUUUGCUCUCUGGACCUUA-GCGGAUGUACUGUGCAACUL
Elephant GUCACAUUUGAGGCAUAUGUCCACAGUAUUUUU-CCCUUUUAGAUAUGU -AGCUUAUAUAGGCAUUUAUAGUGCUAAGC -AUUUCCCAAAAGCAUUUUAUCUUUCUGGACUUUU-GCAGAUAUACUGUGCAACUL
Opossum --
Chicken
Lizard
X. tropicalis
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