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Abstract: In this study, two independent microBRNA ( miRNA) libraries of Rosa chinensis
‘Viridiflora’ and ‘ Old Blush’ at the flower bud development stage were constructed and
sequenced with Illumina sequencing. In total, 39 known miRNAs and 42 known pre-miRNAs
were discovered, and 56 novel miRNAs and 57 novel pre-miRNAs were predicted in the
“Viridiflora’ library. In total, 39 known miRNAs and 40 known pre-miRNAs were identified, and
53 novel miRNAs and 57 novel pre-miRNAs were predicted in the ‘ Old Blush’ library.
Compared with “Old Blush’ , there were 31 differentially expressed miRNAs in *Viridiflora’ ,
with 17 up-regulated and 14 down-regulated. The RT-gPCR results showed that the
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expressions of miR156, miR398, and miR535 were up-regulated, whereas those of miR167,
miR172, and miR396 were down-regulated in ‘ Viridiflora *, identical to those obtained by
sequencing. The expressions of miR172 and miR156 in different floral organs of the two rose
species were detected by RT-gPCR. We found that miR172 was down-regulated in the petals,
pistils, and stamens of * Viridiflora’. Furthermore, RcAP2 was previously reported to be up-
regulated in relative flower organs, suggesting that miR172 may negatively regulate the
expression of its target gene RcAP2. Thus, miR172 may play an important role in the

development of floral organs of ‘Viridiflora’ .
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Fig. 1 Rosa chinensis ‘Viridiflora’ (A) and ‘Old Blush’ (B)
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Table 1 Quality of sequencing data
FEA JE b i dh AR Hefil (%) FIRA (%) Q20 (%) Q30 (%) GC (%)
Sample Raw data Clean data Proportion Error rate
‘gpnEe 27 272 600 26 685 169 97.85 0.01 98.33 96.24 47.54
CHAR 27 622 551 26 763 971 96.89 0.01 98.55 96.91 47.88
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Table 2 Numbers of reads for each small RNA (sRNA) classification identified

RNA 2% ‘g G LB (%) ‘AR AR B (%)
RNA types No. of Viridiflora’ Percentage No. of “Old Blush’ Percentage

/N RNA S48 Total of SRNA 12 431 895 100 12 676 976 100

2 %1 miRNA Known miRNA 607 054 4.88 388 600 3.07
kA RNA rRNA 855 075 6.88 1314 248 10.37
%35 RNA tRNA 3 0 4 0

AN /MZ RNA snRNA 4610 0.04 6777 0.05
#%4~/IN RNA snoRNA 22 282 0.18 31 545 0.25

#Hr miRNA Novel miRNA 75 937 0.61 48 605 0.38
KA T/ RNA tasiRNA 342 560 469 2.76 10 524 374 2.10
H-g Others 266 819 84.66 10 620 378 83.78
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Table 3 Prediction of known miRNAs and their families in * Viridiflora’ and ‘ Old Blush’

it 5 T (5-37 U5 G ET S (5-37
ﬁ: I\/Iatu?i‘gzzifwie :(35)'—3') MIRNA ﬁ: Matujims\zzigie ?5>'—3') MIRNA

1 ACCUGGCUCUGAUACCAUAAC miR1511 22 GGAAUCUUGAUGAUGCUGCAG miR172

2 UGACAGAAGAGAGUGAGCAC miR156 23 UUGGACUGAAGGGAGCUCCC miR319

3 UGACAGAAGAUAGAGAGCAC miR156 24 AAGCUCAGGAGGGAUAGCGCC miR390

4 UUUGGAUUGAAGGGAGCUCUA miR159 25 CAUCCAAAGGGAUCGCAUUGA miR393

5 UGCCUGGCUCCCUGUAUGCCA miR160 26 UCCAAAGGGAUCGCAUUGAUC miR393

6 UCGAUAAACCUCUGCAUCCAG miR162 27 UUGGCAUUCUGUCCACCUCC miR394

7 UGGAGAAGCAGGGCACGUGCA miR164 28 CUGAAGUGUUUGGGGGAACUC miR395

8 UGGAGAAGCAGGGCACAUGCU miR164 29 UUCCACAGCUUUCUUGAACGU miR396

9 UCGGACCAGGCUUCAUUCCCC miR166 30 UUCCACAGCUUUCUUGAACUU miR396
10 UGAAGCUGCCAGCAUGAUCUA miR167 31 UCAUUGAGUGCAGCGUUGAUG miR397
11 UGAAGCUGCCAGCAUGAUCUGA miR167 32 UGUGUUCUCAGGUCGCCCCUG miR398
12 UGAAGCUGCCAGCAUGAUCUUA miR167 33 CGUGUUCUCAGGUCGCCCCUG miR398
13 UCGCUUGGUGCAGGUCGGGAA miR168 34 UCUGCCAAAGGAGAAUUGCCC miR399
14 CAGCCAAGGAUGACUUGCCGG miR169 35 UUAGAUUCACGCACAAACUCG miR403
15 UGAGCCAAGGAUGACUUGCCA miR169 36 UCUGCAUUUGCACCUGCACCU miR530
16 UUGAGCCGCGCCAAUAUCACU miR171b 37 UGACGACGAGAGAGAGCACGC miR535
17 UUAUUGAACCGGACCAAUAUC miR171 38 CGAACUUAUUGCAACUAGCUU miR7125
18 UGAUUGAGCCGUGCCAAUAUC miR171 39 UUAGAUGACCAUCAACAAACA miR827
19 UUGAGCCGCGUCAAUAUCUCC miR171 40 UCUUGCUCAAAUGAGUAUUCCA miR828
20 AGAAUCUUGAUGAUGCUGCAU miR172a 41 CUCGUUGUCUGUUCGACCUUG miR858
21 GGAAUCUUGAUGAUGCUGCAU miR172
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Table 4 Differential expression of miRNAs in * Viridiflora’ and ‘ Old Blush’

MIRNA o i%i‘%:ii HH%‘%‘@S% %%_iiitl: . PA{d
“Viridiflora’ expression level “Old Blush’ expression level  Expression level ratio P value
EIHRIKE mIRNA
Up-regulated miRNA
miR398b 13 379.48 4801.24 2.78 0
novel_19 3825.29 1660.25 2.30 7.43E-208
novel_59 103.99 5.93 17.52 1.94E-24
novel_32 133.38 19.28 6.91 4.38E-23
novel_36 122.08 22.25 5.48 8.90E-19
novel_73 332.33 157.27 2.1 8.00E-17
miR1511 126.60 41.64 3.04 5.31E-12
novel_53 70.08 17.80 3.93 3.88E-09
novel_60 115.30 45.99 2.50 9.89E-09
novel_49 76.86 31.15 2.46 3.83E-06
miR156f 42.95 13.35 3.21 3.32E-05
novel_48 24.86 4.45 5.58 5.89E-05
miR535b 6.78 1.48 4.57 0.05081
novel_50 11.30 4.45 2.53 0.06975
miR393a 15.82 11.86 1.33 0.40428
miR393b 18.08 11.86 1.52 0.22104
miR390 3429.65 2584.60 1.32 7.68E-34
miR169a 6.78 5.93 1.14 0.76963
miR162 9897.83 9891.81 1.00 0.02586
miR168 1139.44 816.03 1.39 1.11E-15
miR159 648 350.92 632 009.37 1.02 0
miR535b 6.78 1.48 4.57 0.05081
TR mIRNA
Down-regulated miRNA
miR167a 2871.23 6436.28 0.44 6.61E-285
miR167¢ 1923.95 4286.40 0.44 8.79E-188
miR167d 1953.34 4216.66 0.46 9.14E-173
miR530 196.69 1164.70 0.16 4.46E-161
novel_22 1180.14 2464.42 0.47 1.91E-94
miR172a 180.86 612.76 0.29 3.67E-53
miR7125 88.17 403.56 0.21 1.77E-47
miR171b 88.17 201.78 0.43 7.54E-11
novel_46 18.08 59.34 0.30 2.81E-06
novel_37 18.08 44 .51 0.40 0.00105
miR172c 22.60 45.99 0.49 0.00637
novel_77 11.30 28.19 0.40 0.00834
novel_39 0 7.41 0 0.00888
novel_68 13.56 29.67 0.45 0.01724
miR396 4.52 14.83 0.30 0.01917
novel_47 4.52 13.35 0.33 0.03811
miR394a 10 203.04 12 694.52 0.80 5.84E-46
miR396a 1600.65 2470.35 0.64 4.47E-37
miR396b 615325 75 842.19 0.81 4.03E-255
miR397 4.52 14.83 0.30 0.01917
miR403 402.42 477.75 0.84 0.03721
miR858 3307.56 4281.95 0.77 5.17E-23
miR166a 45 548.56 83 569.29 0.54 0
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Table 5 Relationship between miRNAs and target genes

MIRNA IERH P15 IReTER
Target ID Target annotation
miR390 c28548_g3_i3 UDP-3-O-Jk 3 A 4 bl e N-BEIL 5% 72 il
miR166a c22134_g1_i2 [R5 S Sk - 52 R R P4 2R (1 ATHB-15
miR156¢ c25879_g1_i2 Squamosa Ji 8 F45 4/ H 13B
miR156¢ c21302_g2_i2 E3 Z ZE M ATLA
miR156¢ c23466_g3_i1 Squamosa Ji sh F45 A E I 12
miR156f c10979_g1_it Squamosa Ji sl T4 G/ 17
miR156f c19880_g2_ it Squamosa Ji B T4 A E A 7
miR156f c24715_g4 ABC transporter G family member 15, AtABCG15
miR159 ¢c19919_g1 R HF MYB 44
miR162 c29138_g1_i3 Endoribonuclease dicer homolog 1, DCL1
miR166 c22134_g1_it [T S B R - R 4 AR ) ATHB-8
miR168 c28474_g4_il Protein argonaute 1, AGO-1
miR169 c23036_g1_i1 Nuclear transcription factor Y, NFYA
miR172a c27740_g2_i2 LRI AP2
miR172d c27740_g1_i3 TERIJEE H AP2
miR393 c26302_g1_i2 TIREH
miR394 c21642_g2_i1 F-box only protein 6, F-box 6
miR396 c22628_g2_i1 AR T 5
miR396a c21462_g1_i1 HERBHEF 6
miR396b c21056_g2_i1 HERFEF 12
miR397 c20815_g1_i1 Putative laccase-11, lac11
miR399 c14645_g2_i1 WEAENE Dy
miR403 c24905_g1_i1 Protein argonaute 2, AGO2
miR535 c25561_g9_i1 ZhH3E 11 DUF21
miR7125 c43862_g1_i1 Zinc transporter 1, ZNT1
miR828 c18857_g1_i2 AT MYB23
miR858 c21314_g2_i1 R HF MYB23
miR535b c25561_g9_i4 B 5 #3111 DUF21
miR171b c18464_g2_i1 Scarecrow-like protein 6, SCL6
10000 50,
— ‘ , <ot
3 9000 m G _ 451 i
2 8000 DOAAKT 2 a0f B AAK
ME 7000 = 35|
< 3 6000 2 30|
®KE 93
T 2 5000 ® 5 25¢
nr);: [ = X
= ¢ 4000 = © 20t
= = o
= 3000 2 15t
& 2000 < 10t
x
1000 5t
0

miR398

miR167

miR172

miR156

miR535 miR396

B 3 miRNAZE ‘RZ'RK‘ARAKH dHERRIE
Fig. 3 Differential expression analysis of miRNAs in ‘ Viridiflora’ and ‘ Old Blush’
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Fig. 4 Expression of miR156 and miR172 in different floral organs of ‘ Viridiflora’ and  Old Blush’
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