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JADstract] Chlamydomonas reinhardtii is an important model organism, but its miRNA is not fully understood. Therefore,
systemic prediction and analysis of Chlamydomonas reinhardtii miRNA is of important significance for further researches.
This study aimed to set up the parameters including GC content of pre-miRNA, number of loops in pre-miRNA secondary
structure, size of loop, folding free energy and minimal folding free energy index, using the genome and homologous alignment
method in combination with the characteristics of known 85 miRNA sequences and precursors of Chlamydomonas reinhardtii
in miRbase. Based on the whole genome, the miRNA precursor sequences and mature miRNA were systemically analyzed
and screened. Finally the softwares psRNATarget and psRobot were used based on the sequence data of Chlamydomonas
reinhardtii from the unigene and JGI genomic databases to conduct target gene prediction and functional analysis of prediction
results. All together 36 possible miRNAs were defined, with the two softwares obtaining 64 and 32 matched target genes
respectively. The result indicated probable existence of a new miRNA family with some highly matched target genes in
Chlamydomonas reinhardtii genome .
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Whole genome of Chlamydomonas
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\Z sequences in reinhardltii in reinhardtii in Rfam

Obtain inverted repeat sequences miRBase refseq of NCBI
BLAST alignment

Perl script analyzes results, removes matching sequences conforming to

expected value and eliminates redundancy
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Obtain candidate precursor
RNAFOLD predicts the secondary structure of candidate sequences and filters
miRcheck predicts candidate sequences and filters
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Conduct homologous alignment with known miRNA and EST
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Verify the result by psRobot

Use psRNATarget and psRobot respectively for target gene prediction of

miRNA and corresponding protein function analysis
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Fig. 1 miRNA of Chlamydomonas reinhardtii and target gene prediction process.
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miRAN_ID miRNA_Sequence Chromosome NO Begin End MFES UTR
miR01 ATGCGCTGCTACAGCCTCGC Chr01 6377931 6378000 -28.5 3
miR02 TGCTGGGGCTGCACCTGCTG Chr01 6603660 6603739 -47.1 3
miR03 GTGGTCGCCATCGTGCTGCC Chr02 2118683 2118772 -39.2 3
miR04 CACCCTCCTGCTCACACTCA Chr02 4324240 4324359 -38.7 3
miR05 TGTTTGCTGCCGGTAGCCTC Chr02 8595793 8595882 -39.7 5'
miR06 CGCCGACGGCACCAGCAACA Chr02 8595803 8595882 -37.6 3
miR0O7 TGGCCTGAACGCATGTGGCC Chr02 8802670 8802749 -33.4 3
miR08 TTCGGTGGTGCGGCGGCTGA Chr03 147391 147500 -54.2 3
miR09 CCGGCGGCGATGCCGTTGAT Chr03 3024210 3024289 -41.4 3
miR10 CCGTCGCGACCTTTCTGCTC Chr03 5583412 5583511 -42.4 5'
miR11 CTGTAGCTACACGGCGGCGT Chr05 1751056 1751135 -39 3
miR12 GCGAGGAATCAGGGCCGCTG Chr06 4853860 4853949 -47.7 5'
miR13 AGCTGCGGCTCCGCTTCCTC Chr06 4853863 4853952 -47.7 3
miR14 CGGTGTTATTGGGCGCCGTG Chr06 7472605 7472704 -44.2 3
miR15 CTGGAGCTCAGCAGCGTCTC Chr09 52844 52933 -43.8 5'
miR16 GTAGACGCTGTTGAAGTCAG Chr09 52851 52930 -37.8 3
miR17 GTGGCGGTGGCATCAGCGGC Chr09 1900159 1900228 -30.4 5'
miR18 AGCTTGGTGGCCTTCAAAGG Chr09 4233801 4233880 -29.9 3
miR19 GTGAGCGTGAACGGCGTCAT Chrl0 1294051 1294130 -36.7 5'
miR20 CAGCACGCCATTCGCGCTCC Chrl0 1294056 1294135 -36.8 3
miR21 CGCACCATCAAGATGCTTCA Chrl0 2386987 2387086 -44.2 5!
miR22 ATGAAGCTGCTTGATGGTGA Chrl0 2386991 2387090 -43.3 3'
miR23 CTACTGCTACTGCAGCTGTT Chrl0 6078269 6078358 -43.5 3
miR24 TGCATGTGTGTCCCCCGTGT Chrll 142801 142910 -64.6 5'
miR25 TGTGCCCCGCGTGAGGGGCA Chrll 142805 142904 -63.8 3
miR26 CATAAGCGGCAGGATGACAT Chrl2 1627598 1627707 -49.5 3'
miR27 TCAAGCTGCTGCCGCCGCAG Chrl2 1731686 1731765 -29.3 5'
miR28 GCCGCAGTAGCTGCAGCAGC Chrl2 8186646 8186775 -59.5 5'
miR29 TTACTGGCCTTCGGGGGCTC Chrl3 605703 605772 -32.9 3
miR30 CGGTAGGCCCACACAGGACC Chrl4 558419 558538 -51 5'
miR31 GTGTGATGTGGGCGTGGCTG Chrl6 1575924 1575993 -28.8 5'
miR32 GCGTCAGCTGCTGCAGGTGG Chrl6 1821277 1821366 -55.2 5'
miR33 GCGGAGGCGGTCGGAGGCGA Chrl7 3316892 3316971 -41.5 5'
miR34 TTTCGCCTGCTGCCGGCCCC Chrl7 3316898 3316977 -42.2 3'
miR35 GTAAAGCCCGCTGGCGCCGG Chrl7 4711256 4711335 -41.9 5'
miR36 GTCCTTGCGCGTGTACTGGG Scf19 417464 417543 -33.1 5'

2 {EFpsRNATarget TS HH LA A miRNASEEF
Table 2 Matched miRNA target genes obtained by psRNATarget

miRNA_ID Target Acc Expect UPE Target Description

mir02 TC94895 1.5 22.222 UniRef100_A8HSJ3 Cluster: Predicted protein
BU655561 1.5 23.988 UniRef100  AS8HZHO Cluster: Predicted protein
TC82742 25 13.432 gg;ﬁef1007Q9XEK5 Cluster: Gamete-specific homeodomain protein
TC87305 2.5 21.582 UniRef100_A8JEW6 Cluster: Mitogen-activated protein kinase 1

mir03 TC84053 2 23.329 UniRef100_A8JJPO Cluster: Predicted protein

mir04 TC96965 2 14.409 UniRef100 A8J3SS5 Cluster: Predicted protein
TCI91587 2.5 23.955 UniRef100_A8IZJ4 Cluster: Predicted protein
BG850713 2.5 12.192 Unknown

mir05 TC92308 2.5 22.656 Unknown

. UniRef100_Q59098 Cluster: Dihydrolipoyllysine-residue

iy B2 2 2] acetyltransﬁe?ase component of p}}/]ruvatlz gegydrogenase complex

mir09 BF863873 2.5 24.622 UniRef100_A1IVY2 Cluster: Cell wall glycoprotein GP3 precursor
TC93219 2 19.578 UniRef100_AS8ITNO Cluster: Qb-SNARE protein, NPSN-family
TC87229 2.5 22.103 UniRef100 P81831 Cluster: Phosphoenolpyruvate carboxylase 1
TC84352 2 14.152 UniRef100_A8ITNO Cluster: Qb-SNARE protein, NPSN-family

http://www.cibj.com/
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Table 2 Continued

miRNA _ID Target Acc Expect UPE Target Description
BI718714 2.5 22.535 UniRef100_ A8JAGI Cluster: Predicted protein
mirl0 BG846790 1.5 22.721 UniRef100_Q6K2M9 Cluster: Cell wall protein-like
BG847776 2.5 7.197 UniRef100_Q9VPS3 Cluster: CG2839-PA
BG852463 2.5 21.683 UniRef100 Q5ZD27 Cluster: Splicing coactivator subunit-like protein
mirl2 BE121876 2.5 10.776 Unknown
mirl3 TC86639 2.5 15.851 UniRef100 A8JA42 Cluster: Predicted protein
TC87600 2 24.968 UniRef100 AS8HMEI Cluster: Predicted protein
mirl4 TC94304 0 18.77 UniRef100_A7CZJO0 Cluster: Regulatory protein Lacl
mirl5 TC89585 2.5 23.219 UniRef100_A8I2D8 Cluster: Predicted protein
mirl7 TC84825 1.5 18.958 UniRef100_A4RD35 Cluster: Protein transport protein SEC31
UniRef100_UPI0000250939 Cluster: myeloid/lymphoid or mixed
TCo7817 2 16.882 lineage—leuiemia transloction to 6 homgllog (Dr}(l)s;)phila)
UniRef100_AS8J1A2 Cluster: Serine/threonine-protein phosphatase
TC83341 2:3 21.613 PP2A-3 catalytic subunit b PP
TC84027 2.5 21.221 UniRef100_QODUAI Cluster: Os03g0197700 protein
TC87417 2 21.252 UniRef100_AS8IVL6 Cluster: Predicted protein
TCI1727 2.5 22.653 UniRef100 AS8IIQ5 Cluster: Predicted protein
TC86094 2.5 20.08 UniRef100_AS8J0A7 Cluster: Early light-inducible protein
TC93610 2.5 24.362 UniRef100_Q9PF60 Cluster: Endo-1,4-beta-glucanase
mirl8 TC84865 2.5 22.307 UniRef100_ A8IRGS Cluster: Predicted protein
TC83328 2.5 23.891 UniRef100 AB8I3F6 Cluster: Predicted protein
mirl9 BG858972 2.5 13.276 Unknown
BP092845 2.5 22.654 UniRef100_A8IKQO Cluster: Fructose-1,6-bisphosphatase
mir21 BG854605 2 17.667 UniRef100 Q8LKK4 Cluster: RIB72 protein
mir22 TC90245 2.5 21.188 UniRef100_A8IRX9 Cluster: Low-CO2-inducible protein
FC108953 25 24,594 ISJiIrl}i3Ref100_Q21KQ5 Cluster: Invasion gene expression up-regulator,
mir23 TC82874 1.5 20.34 UniRef100_A8I635 Cluster: Predicted protein
TC85436 1.5 24.551 UniRef100_Q9VIT7 Cluster: CG17341-PA
FC105936 1.5 24.551 UniRef100_QS5IAC3 Cluster: PFL activating enzyme
TC86556 1.5 21.709 UniRef100_Q9BIUS Cluster: Flagelliform silk protein
BF863866 1.5 21.5 UniRef100_Q5VPSS Cluster: Immediate early protein-like
AV627612 1.5 23.341 UniRef100_Q67WRO Cluster: Fibroin heavy chain-like
AV619159 1.5 21.709 UniRef100_Q84IE8 Cluster: PopA
BU646639 1.5 17.949 UniRef100_QOJ5F7 Cluster: Os08g0438400 protein
NP964402 2 21.253 GB|AY450930.1]AAS07044.1 plus agglutinin
TC94047 2 23.329 UniRef100_A8JG80 Cluster: Phosphoglycerate mutase
TC93002 2 20.689 UniRef100_AS8IL90 Cluster: Predicted protein
TC93971 2 24.469 UniRef100_A8JEKI Cluster: Predicted protein
FC101448 2 24.13 UniRef100_A8JEH6 Cluster:Predicted protein
TC90644 2 23.614 UniRef100 A8J221 Cluster: Predicted protein
BQ811441 2 22.703 UniRef100_A8J221 Cluster: Predicted protein
mir24 TC95885 2 24.379 Unknown
BE212130 2.5 24.693 UniRef100_Q091H2 Cluster: Chemotaxis coupling protein CheW
BU649619 2.5 17.997 UniRef100 A8IWAS Cluster: Predicted protein
mir28 FC095522 2 18.941 UniRef100_Q9BIT6 Cluster: Major ampullate spidroin 1
TC90767 2.5 19.888 UniRef100_A7UCH9 Cluster: Carbonic anhydrase
mir32 TC82741 25 19.65 iﬂ:ﬁiggg;ﬁ?ﬁ;l Cluster: Axonemal inner arm I1 intermediate
TC85204 2.5 24.898 UniRef100 A8JGDO Cluster: Predicted protein
mir33 TC97654 0 22.322 UniRef100_A4QP49 Cluster: Zgc:103532 protein
TC91619 2 11.43 UniRef100_A81854 Cluster: Predicted protein
BG854399 2.5 6.377 UniRef100_Q7BR61 Cluster: Topoisomerase IV subunit A
mir36 TC95006 25 19.051 g]r;g(le’t;ll(l)l(();(/)\pfiz?7 Cluster: Chloropyll a-b binding protein of LHCII
RN SH B 49244t Chin J Appl Environ Biol http://www.cibj.com/
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Table 3 Matched miRNA target genes obtained by psRobot
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miRNA_ID Target_ID Expect Target_Description

mir02 Cre03.2201700.t1.2 0.5 Transcription factors
Cre01.g026300.t1.1 1 HCP-like superfamily protein
Crel0.g425000.t1.2 1 Protein kinase superfamily protein

mir05 Cre02.g137950.t1.2 0 Unknown

mir06 Cre02.g137950.t1.2 0 Unknown

mir08 Cre03.2148900.t1.2 0 Flavin-dependent monooxygenase 1

mir09 Cre03.g171950.t1.2 0 Phosphoenolpyruvate carboxylase 4

mirl3 Cre03.g154150.t1.2 1 ARF GTPase-activating protein

mirl4 Cre06.g310100.t1.1 0 Mitogen activated protein kinase kinase kinase-related

mirl5 Cre09.g386600.t1.2 0 Transcription factors
Cre09.g411350.t1.2 0.5 Transcription factors

mirl6 Cre09.g386600.t1.2 0 Unknown

mirl7 Crel4.g629100.t1.2 1 RWP-RK domain-containing protein

mir21 Crel0.g435700.t1.1 0 Unknown

mir22 Crel0.g435700.t1.1 0 Unknown

mir23 Cre01.g070000.t1.2 0.5 Dicer-like 1
Cre02.g100850.t1.2 1 Organic cation/carnitine transporter4

mir28 Crel4.g608150.t1.2 0.5 Histidine kinase-, DNA gyrase B-, and HSP90-like ATPase family protein
Crel9.g755900.t1.2 1 PAS domain-containing protein tyrosine kinase family protein
Cre07.g314950.t1.1 0.5 DNA binding;DNA-directed RNA polymerases
Cre01.g057256.t1.1 1 Integrase-type DNA-binding superfamily protein
Cre09.g409250.t1.1 1 Nucleotide-diphospho-sugar transferases superfamily protein
Crel0.g455950.t1.2 1 Flavodoxin-like quinone reductase 1
Crel2.g552700.t1.2 0 Arabidopsis phospholipase-like protein (PEARLI 4) family
Cre03.g188100.t1.1 1 F-box family protein
Cre01.g008850.t1.2 1 RGPR-related
Cre04.g227000.t1.2 1 DNA mismatch repair protein, putative

mir31 Crel6.g660050.t1.2 0 Unknown

mir32 Crel6.g661900.t1.2 0 P-loop containing nucleoside triphosphate hydrolases superfamily protein
Cre07.g356700.t1.2 0.5 Unknown

mir35 Crel7.g733150.t1.2 0 Histidine kinase 3

mir36 Crel9.g754500.t1.2 0 Leucine-rich receptor-like protein kinase family protein
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