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Figure S1. A schematic representation of floral buds at different developmental stages and their corresponding
microspores. Stage 1: pollen mother cells, stage 2: tetrad, stage 3: uninucleate pollen, stage 4: binucleate pollen, and
stage 5: mature pollen.
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Figure S2. A Venn diagram of unique and shared circRNAs predicted by three algorithms: CIRCexplorer2, find_circ, and CIRI2.
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Figure S3. A heatmap showing the expression pattern of the top 60 (« > 0.001) differential expressed circRNAs during pollen
development in B. rapa. Gray tiles represent the expression of more than 100.



The nucleotide sequence of validated circular RNAs’ junction
[F:] Forward primer, [R:] Reverse primer
circRNA ID: A05:24735621-24735783
Gene name: BraA05g034940.3C
Exon 3: A05:24735622-24735783

TGTTTCCTTCCATCCAACCAGGGAAAGGGTCTTTGTAAGTGCTTTCGATGAC[GCTAGGCCTTATAATAACCAC:R]
AGGTACGTCC[CCTCTAGTGCTATTGATCATC:FJATTTCTCCCATTGCTTTTGTGAAGACATAAGTGTCTTGCCATC
CATATGATCTCGCCC

Exon 4: A05:24735849-24736050

TCTCTAGACCGAGATCCTTCATCTTCTGCGCCTCCTCTTGATCTTGAGTACCTTCTCTTGCAGCATCAAGAGCTAG
CTTCAACTCTTTAGCAACATCTAATGCTTTCCTGTTTCCTTCAAGGAAGTTCTCGGTTGCTATACAATCTCCCATT
GAGAATGGCTTCTCCATGATCCTTCCTTGTCTTTGTCCATTCACATAAG

Circular RNA junction:

[CCTCTAGTGCTATTGATCATC:FIATTTCTCCCATTGCTTTTGTGAAAACATAAGTGTCTTGCCATCCATATGATCT
CGCCCTCTCTAGACCCTTTGTACGTGCTTTCGATGAC[GCTAGGCCTTATAATAACCAC:R]

CTCTAGIGCTATTIGATCATCAT T TCTCCCAT TGCTTTTGTGAAAACATAAGTGTCTITGCCATCCATATGATCTCGCCCTICTICTAGACCCTITITGT TGCTTICGATGACGCTAGGCCTTATAATAACCAC

um AM m.l,.h.m L mhmxm ) mmlnmh il Juuu iy

circRNA ID: A03:5712452-5713124
Gene name: BraA03g013120.3C
exon2: A03:5712453-5712557

CTTGGATATGGTAAGTGCAGGGCTCCACTGCTCTTTCAGAATGTCAAGACAGATACTGCCGTTACTGTTGACATT
CGGGTG[GTAAACCTTGGTGCGGAAAGA:RJAAC

exon4: A03:5713030-5713099
AGC[ACTGCATGAGACAGGAGGATC:FICCTTTGGAGGTCCCTAAGCTCCTTGTTGATTCTTTTCGAAGCCAT
Intron from end of exon 4:

CTTGAACTGTACTCGCTGCTTCTAG

Circular RNA junction:

[ACTGCATGAGACAGGAGGATC:F]JCCTTTGGAGGTCCCTAAGCTCCTTGTTGATTCTTTTCGAAGCCATCTTGAAC
TGTACTCGCTGCTTCTAGCTTGGATATGGTAAGTGCAGGGCTCCACTGCTCTTTCAGAATGTCAAGACAGATACT
GCCGTTACTGTTGACATTCGGGTG[GTAAACCTTGGTGCGGAAAGA:R]

[ACTGCRIGRGA A COCTT TGGAGG IO TARGC T L TIGT TG AT TCT T TOGRAGO AT CT Te AR TGTACTOGCTGCT TCTAGCT TGGATAT GET ARG TGLAGGGC T AC TG C T CT T ICAG AR T G T ARG MG AT AC TG OGTTACTG TTGACAT TCGGGT GGIARM T TIGGIGOGGRAIGA
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circRNA ID: A01:29811-30193

Gene name: BraA01g000090.3C
Exon 3: A01:29812-29873
TTCAACAACCTCCAGCTGACTCGGACTCTCTTACCAAT[GAAACAACTTCTTCTCCTGCC:R]IAG
Exon 5: A01:30139-30193
CC[CCTGCATGAGATCACCTTTTC:FICACACTAGACAAACCTAAACTCCTTTTGCAG
Exon 6: A01:30486-30593

TTAACTGCATTGCTTGCTGAGCTTGGGCTGAATATTCAAGAGGCGCATGTTTTTTCTACAACCGATGGCTTCTCAC
TCGATGTTTTTGTCGTTGATGGTTGGTACGAGG

Circular RNA junction:

[CCTGCATGAGATCACCTTTTC:F][CACACTAGACAAACCTAAACTCCTTTTGCAGTTAACTGCATTGCTTGCTGAG
CTTGGGCTGAATATTCAAGAGGCGCATGTTTTTTCTACAACCGATGGCTTCTCACTCGATGTTTTTGTCGTTGATG
GTTGGTACGAGGTTCAACAACCTCCAGCTGACTCGGACTCTCTTACCAAT[GAAACAACTTCTTCTCCTGCC:R]

O GCRT GAGAT T TT T O TAG AR A TR AT O T TT GCAGT TRAC TGO ToC T TG T GG T GGG T GRRTAT TG AGGIGCATGT TT T T T T ACAAC (AT GGCT TC TR T OGRIGT TT T GT G T T GAT G T TeG TAOGGGT TR O T OCAGC TRACT OGGACT CT CTTAO A TGARACRRCTTCTTCTOCTGOO
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circRNA ID: A06:3536171-3536581
Gene name: BraA06g006120.3C
Exon 7: A06:3536172-3536258

TTGGGCTTCCATTCACCCATGTACTCAGGGTTGGGAATGGTAGGG[GCAGTCCACTCACCATCTTCT:R]TCATCAT
CCCAGTCCTCAGG

Exon 9: A06:3536555-3536813

[TTCTTGGCGTTGGGGTCCTTG:FIATCTTCTTGGGTGGGAGAAGATCCCAGTCAGAGTACAGGCTACCGGTTTGCT
TCTCAACATTGTCAATGAGAATGGTGTAAGTAGCATCTGGGCGGAGGATGAACGTGTAGACATGGGTGAGCTGG
TCAGTTTCACACGGAACATCCTTCTTGATCAGGTGGTTGGCGTCATTGTAGGTAAGGATAGCATGCACTTTCTTC
GTGGTGTACCCACAGATATCGGGACCAAACATGATG

Circular RNA junction:

[TTCTTGGCGTTGGGGTCCTTG:FIATTTGCTTGGGCTTCCATTTGGGCTTCCATTCACCCATGTACTCAGGGTTGGG
AATGGTAGGG[GCAGTCCACTCACCATCTTCT:R]

TICITGEGCGITGEGGE6GTICCTTG ATTIGCTTIGGGCTITCCATTICACCCATG TACTCAGGGTTGGGAATGGTAGGGGCAGTCCACTCACCATCTITICT




circRNA ID: A08:20496640-20496925
Gene name: BraA08g030040.3C
Exon 14: A08:20496470-20496710

AGCTGAAGCGGTTCCCAACTCTAGCAAGTGATATAGCAGCTGCTGCAAACGAAGCTCTCGAAAGATTCAGAGAC
GAAAGCAGGAAAACGGTTCTGCGTCTCGTGGACATGGAATCCAGCTACCTCACGGTTGAGTTCTTCAGAAAACT

TCACCTTGAGCCAGAGAAAGAGAAACCAAACCAGC[GAAATGCTCCACCACCAAAC:R]JGCAGACATCCACTCCG
ATAATCACTTCAGAAAGATCG

Exon 15: A08:20496786-20496925

ATCCAACGTGAGTGCGTACATAAACATGGTCTGTGACACATTGAGAATTTCTCTTC[CCAAAGCTGTTGTTTACTG
C:FJICAAGTTAGAGAAGCTAAGAGATCGCTCCTCAACTTCTTCTACGCTCAAGTTGGCAGGAAAGAG

Circular RNA junction:

[CCAAAGCTGTTGTTTACTGC:FJCAAGTTAGAGAAGCTAAGAGATCGCTCCTCAACTTCTTCTACGCACTTCAGAA
AACTTCACCTTGAGCCCGAGAAAGAGAAACCAAACCAGA[GAAATGCTCCACCACCAAAC:R]

CARRAGCTGTITGTITIACTIGCCAAG T TAGRAGRAGCTRAAGAGATCGCTICCTICAACTTICTI TICTACGCACTICAGRARRACTTCACCTITG AGCCCGAGRRAAGAGARRCCRARC

circRNA ID: A03:16540782-16540980
Gene name: BraA03g033430.3C
Exon 1 A03:16540030-16540800

TATTGGGGTAAGTTGGTCACTGGACCACTGCAAGCTTTAGGGCTCTGAGTTCCCATGAGTTTGGGGCTCACGTTT
GAGCACTGGAAAGTCGCTGGACCATCTGCTCCGCTGTACCTAATGTCAATGTCTCCAATCTCAACGTTTTGGCAT
GGGTATCC[CCTGCTGCACAATAGCTTCAC:R]TGCATCCTTGTTCCCTGATGTTCCTCTGATCTGCTTGAAGCTGAT
GTTGGCAAGCTTAATCGTTGATGGTTTCTGCTTGTTACATTGGTTCCAAGGGCAGTACT...........

Exon 2: A03:16540898-16541203

ATGGGAAGTTTCTTGCAGTTGAAAGTCTGGTGACAGTTGTTAACTCTCCAAGCTGCGTTTCCTTCACCATCGAAA
GCTCCACCTCCGTTCAACTTAAAGCCATTAATGTTGCCAAAGACAATCCATGTGTCCTTTCCCTGGATCGCGTTAC
CATCAGCTTTGACAGTGCCTTGAATGGTGATCTCGACTGGAGCTTTGCATGGACCC[CTCATCTGGATCTCACCAA
GC:FITTGAACTCTCCTTTTGGGATCACCACTCTGCTCGGTGTTGGAGATTGGCATGCTGTTGTAAATGCTTTCAGA
AGTGC

Circular RNA junction:

[CTCATCTGGATCTCACCAAGC:FITTTAGGGCTCTGAGTTCCCATGAGTTTGGGGCTCACGTTTGAGCACTGGAAA
GTCGCTGGACCATCTGCTCCGCTGTACCTAATGTCAATGTCTCCAATCTCAACGTTTTGGCATGGGTATCC[CCTG
CTGCACAATAGCTTCAC:R]

CIRICTGGAI CTCACCARG CTTCRGGG CTCTGAGCTCOCARG AGTTTGGGACT TACGT TTGAGCACTG G AAAGTCGCTGGACCAT CCGCTCCGCTGTACT TAATG T CRATG T CTCCAATCT CGACG T TCT GGCATGG AT AT CCCCTGCTGCACARTAGCTTCAG

ot



circRNA ID: A03:15254021-15254249
Gene name: BraA03g030350.3C

Exon 1: A03:15253909-15254319

TAGAGAGAGAAGAAGAAGAATCCGACGGCGGCAACAGTGCCGGCGATGGAGAGCTTCACATTAGTGGCGCTGC
CGTCGAGTACCTCGGGGCCGGGGGTGGGTGCATCGGAAGATGGTCCATCAACAACCTCTGGGGTAGGTGCTGGT
GGGGAGGAGACGGTGGGTCCCTCGGCAGATTCACTCGG[GCTGGTTGCTGCGTAATCGTC:R]ITTCGGCTGTTGGT

TCCTCTGCCACAGGGG[ACGATGCTTTGGGTGCTGAGG:FICTGACGATGATTTGGGTGCAGCAGCCGGTG
CCTTGGTCTGCGTGGTGGGTGCTTTTGTAGGGGAGGCGGTGGGAGCAGCTGAGGGTGCCTCGGCAGCG
AATGCGGTGGCCACGACCAAGGCCAATAGAGCCAATACGACAAATTGACGTGCCAT

Circular RNA junction 1:

[ACGATGCTTTGGGTGCTGAGG:FICTGACGATGATTTGGGTGCAGCAGCCGGTGCCTTGGTCTGCGTGG
TGGGTGCTTTTGTAGGGGAGGCGGTGGGAGCAGCTGAGGGTGCCTCGGAAGATGGTCCATCAACAACCT
CTGGGGTAGGTGCTGGTGGGGAGGAGACGGTGGGTCCCCCGGCAGATTCACTCGG[GCTGGTTGCTGCGTAATCG
TC:R]

GCTTIGGGIGC TG GG TR UGAIGAT TT GEE TG AGAGIGGEIGCCT TGGT CIG SGIGGET! TIGIAGEEEAGE OCT OGGAAGAT GG TUCA T R T CT GGEET AGG TG TGGT GEREEAGGAGAIBE TEGGT OO OIGGAGAT TCACT OGGGCT GET IGCIGOGTART OGTC

o uhumummhlmmumuudemMJmllxmmmlmwulul o b

circRNA ID: A03:1972950-1973522
Gene name: BraA03g004570.3C
Exon 4: A03:1972662-1972846

TCTCTTCCTGAGACATGCCAGAGTGAATGCATATCGAGGGGAAATTGCATTCGATAAGCAACTTGTTCAGCTCCC
CAGCTCTGCTAACGCTCTTCACAAAGATAACAACTTGATTGAAGTCCAATGCATCGAGAAGGTCATTCAACTTGC
GGTTTTTCTCCATCTCGCTCAGTTTGATGTAGTG

Exon 5: A03:1972951-1973007
TGGACAAGTCCATGAAGAGTCAATTTCGCTTCAT[CATCAACATAAATCTCCATTG:R]G
Exon 6: A03:1973483-1973601

[TCTTGCATAAATTTCTTGCAG:FJACAGGGCGTATCTCTTTGCTGAGCGTTGCTGAGAACATCATAACTTGTTTGTC
GTGAGGAGTCATCTTGAAAATCTCCTGCACATCCCTCCGCATGT

Circular RNA junction:

[TCTTGCATAAATTTCTTGCAG:FJACAGGGCGTATCTCTTTGCTGAGCGTTGCTGAGAACATCATAACTTGTTTGTC
GTGAGGAGTCATCTTGATTTTCTCCATCTCGCTCAGTTTGATGTAGTGCTGGACAAGTCCATGAAGAGTCAATTT
CGCTTCAT[CATCAACATAAATCTCCATTG:R]

CTTGCRIRRRTTT CT TGCAGARG GG CGTAI CTCTT TGCTGAGCET TGCT G AGAR AT CRATARCT TG TTTGT CGTGAGGAGTCATCTTGAT T TTCTCCATCT CeCTCAG TTTGATGTAGT GC TGGACRAGT CCRATGAAGAGT(RATT TCGCTTCATCAT CRACATARRT CTCCAT TG

il Mul_am.l.‘.h: o i



circRNA ID: A06:1190076-1190251
Gene name: BraA06g001990.3C

Exon 4: A06:1190077-1190136
CTTGTTCTTCAGTGTACTTAGATTCATCATCTTTGATC[TGTTTAAGACCTCCAATGGCAGR]
Exon 5: A06:1190204-1190251
TTCAAAT[TCACGTTCCATCTCTTCAAGC:FIATAGTCTTCCTCTTTGCAGCTGT

Circular RNA junction:

[TCACGTTCCATCTCTTCAAGC:FJATAGTCTTCCTCTTTGCAGCTGTATCATCTTTGATC[TGTTTAAGACCTCCAAT
GGCAG:R]

CACEGTTICCATCTCITCAARGCATAGTCTICCTICTTITGCAGCTGETATCATCTITTIGATCTGTITTAAGACCT CCAA GCAG

sl




