Quality control

Table1 correspondence between base calling and Phred quality scores in Illumina CASAVA version 1.8
	Phred score
	Incorrect base calling
	Base calling accuracy
	Q-score

	10
	1/10
	90%
	Q10

	20
	1/100
	99%
	Q20

	30
	1/1000
	99.9%
	Q30

	40
	1/10000
	99.99%
	Q40
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Table2 Raw data quality assessment of small RNA-seq
	Sample
	Reads
	Bases
	Error rate
	Q20
	Q30
	GC content

	Bone_D0_1
	13470582
	0.674G
	0.01%
	98.79%
	95.77%
	53.44%

	Bone_D0_2
	14511486
	0.726G
	0.01%
	98.83%
	96.01%
	54.32%

	Bone_D0_3
	12644580
	0.632G
	0.01%
	99.20%
	96.93%
	53.82%

	Bone_D3_1
	11282494
	0.564G
	0.01%
	99.26%
	97.03%
	52.68%

	Bone_D3_2
	13372215
	0.669G
	0.01%
	99.32%
	97.26%
	53.23%

	Bone_D3_3
	14021424
	0.701G
	0.01%
	99.31%
	97.24%
	52.05%

	Bone_D7_1
	9993354
	0.500G
	0.01%
	98.83%
	96.06%
	53.81%

	Bone_D7_2
	13170488
	0.659G
	0.01%
	98.78%
	95.89%
	53.91%

	Bone_D7_3
	14574297
	0.729G
	0.01%
	98.84%
	95.95%
	53.97%

	Bone_D14_3
	13904918
	0.695G
	0.01%
	99.47%
	98.17%
	53.50%

	Bone_D14_2
	11710993
	0.586G
	0.01%
	99.44%
	98.06%
	53.62%

	Bone_D14_1
	15080430
	0.754G
	0.01%
	98.79%
	95.80%
	53.42%

	Bone_D28_1
	14782525
	0.739G
	0.01%
	98.78%
	95.70%
	51.93%

	Bone_D28_2
	11148587
	0.557G
	0.01%
	98.77%
	95.91%
	50.03%

	Bone_D28_3
	11065754
	0.553G
	0.01%
	98.80%
	95.95%
	54.08%


Q20: The percentage of bases with Phred score greater than 20 out of the total bases
Q30: The percentage of bases with Phred score greater than 30 out of the total bases

The raw reads obtained from sequencing often contain adapter contamination and low-quality sequences. To ensure the reliability of downstream analyses, it is essential to process the raw reads and generate high-quality clean reads. The data processing steps are as follows:
1. Remove low-quality reads (those in which more than 30% of bases have a Phred quality score ≤ 20);
2. Remove reads with more than 10% undetermined bases (denoted as "N");
3. Remove reads contaminated with 5′ adapter sequences;
4. Remove reads lacking both 3′ adapter sequences and insert fragments;
5. Trim 3′ adapter sequences;
6. Remove reads containing long homopolymer stretches (polyA/T/G/C), as they are often caused by sequencing errors and exhibit low information entropy, making them unsuitable for further analysis.

Table3 Sequencing data filtering summary
	Sample
	Total reads
	N%>10%
	Low quality
	5 adapter contamine
	3 adapter null or insert null
	With polyA/T/G/C
	Clean reads

	Bone_D0_1
	13470582
	704(0.01%)
	41354(0.31%)
	2941(0.02%)
	210479(1.56%)
	18589(0.14%)
	13196515(97.97%)

	Bone_D0_2
	14511486
	765(0.01%)
	50922(0.35%)
	2771(0.02%)
	266347(1.84%)
	38524(0.27%)
	14152157(97.52%)

	Bone_D0_3
	12644580
	101(0.00%)
	25862(0.20%)
	4155(0.03%)
	277468(2.19%)
	47597(0.38%)
	12289397(97.19%)

	Bone_D3_1
	11282494
	88(0.01%)
	19232(0.17%)
	844(0.01%)
	30439(0.27%)
	16537(0.15%)
	11215354(99.40%)

	Bone_D3_2
	13372215
	133(0.00%)
	23006(0.17%)
	2022(0.02%)
	100072(0.75%)
	21508(0.16%)
	13225474(98.90%)

	Bone_D3_3
	14021424
	161(0.00%)
	32666(0.23%)
	5364(0.04%)
	64371(0.46%)
	27445(0.20%)
	13891417(99.07%)

	Bone_D7_1
	9993354
	533(0.01%)
	36234(0.36%)
	719(0.01%)
	175133(1.75%)
	11985(0.12%)
	9768750(97.75%)

	Bone_D7_2
	13170488
	638(0.01%)
	59300(0.45%)
	2270(0.02%)
	291284(2.21%)
	20385(0.15%)
	12796611(97.16%)

	Bone_D7_3
	14574297
	779(0.01%)
	42960(0.29%)
	996(0.01%)
	181631(1.25%)
	11170(0.08%)
	14336761(98.37%)

	Bone_D14_3
	13904918
	499(0.00%)
	28489(0.20%)
	462(0.00%)
	121778(0.88%)
	6189(0.04%)
	13747501(98.87%)

	Bone_D14_2
	11710993
	386(0.00%)
	26562(0.23%)
	138(0.00%)
	112081(0.96%)
	966(0.01%)
	11570860(98.80%)

	Bone_D14_1
	15080430
	822(0.01%)
	56313(0.37%)
	340(0.00%)
	315338(2.09%)
	2912(0.02%)
	14704705(97.51%)

	Bone_D28_1
	14782525
	801(0.01%)
	45078(0.30%)
	972(0.01%)
	210170(1.42%)
	9385(0.06%)
	14516119(98.20%)

	Bone_D28_2
	11148587
	534(0.01%)
	43024(0.39%)
	1041(0.01%)
	200794(1.80%)
	4444(0.04%)
	10898570(97.76%)

	Bone_D28_3
	11065754
	562(0.01%)
	42749(0.39%)
	952(0.01%)
	230321(2.08%)
	24683(0.22%)
	10766487(97.30%)



Small RNA Length Filtering
Clean reads from each sample were filtered based on length, and only sRNAs within a specific size range were selected for downstream analysis.

Table4 small RNA types and counts
	Sample
	Total reads
	Total bases
	Uniq reads
	Uniq bases

	Bone_D0_1
	11784436
	370871669
	310009
	8422960

	Bone_D0_2
	10367267
	310355046
	367617
	9443684

	Bone_D0_3
	10317361
	295823889
	379377
	9700363

	Bone_D3_1
	10497566
	295326848
	354978
	8654666

	Bone_D3_2
	12145931
	339151089
	349366
	8402041

	Bone_D3_3
	13685618
	385577741
	285203
	7314922

	Bone_D7_1
	918807
	277334817
	242499
	6094352

	Bone_D7_2
	9790813
	260390995
	387740
	8832226

	Bone_D7_3
	13120132
	385705750
	279047
	6956436

	Bone_D14_3
	13452472
	429533875
	182100
	4782587

	Bone_D14_2
	11429095
	369399952
	73030
	2044732

	Bone_D14_1
	14570863
	462159230
	140266
	3786132

	Bone_D28_1
	13470705
	390941210
	401704
	9787556

	Bone_D28_2
	9558705
	245275139
	446706
	10064737

	Bone_D28_3
	9884681
	283667561
	318040
	7914486


(1) Total reads: Total number of sRNA sequences.
(2) Total bases (bp): Total length of all sRNA sequences in base pairs.
(3) Unique reads: Number of distinct sRNA species.

Reference genome mapping analysis
The length-filtered sRNAs were mapped to the reference genome using Bowtie to analyze their distribution across the reference sequence.

Table5 Reference genome mapping
	Sample
	Total sRNA
	Mapped sRNA
	"+" Mapped sRNA
	"-" Mapped sRNA

	Bone_D0_1
	11784436
	9579305(81.29%)
	8903131(75.55%)
	676174(5.74%)

	Bone_D0_2
	10367267
	8556602(82.53%)
	7971233(76.89%)
	585369(5.65%)

	Bone_D0_3
	10317361
	8828993(85.57%)
	8193966(79.42%)
	635027(6.15%)

	Bone_D3_1
	10497566
	8799547(83.82%)
	7605287(72.45%)
	1194260(11.38%)

	Bone_D3_2
	12145931
	10317743(84.95%)
	9729243(80.10%)
	588500(4.85%)

	Bone_D3_3
	13685618
	12307295(89.93%)
	11534491(84.28%)
	772804(5.65%)

	Bone_D7_1
	918807
	8205069(89.29%)
	7892865(85.90%)
	312204(3.40%)

	Bone_D7_2
	9790813
	8653651(88.39%)
	7941854(81.12%)
	711797(7.27%)

	Bone_D7_3
	13120132
	11928190(90.92%)
	11409669(89.96%)
	518521(3.95%)

	Bone_D14_3
	13452472
	11498319(85.47%)
	10868886(80.79%)
	629433(4.68%)

	Bone_D14_2
	11429095
	10227395(89.49%)
	9833638(86.04%)
	393757(3.45%)

	Bone_D14_1
	14570863
	12852694(88.21%)
	12441285(85.38%)
	411409(2.82%)

	Bone_D28_1
	13470705
	11756546(87.27%)
	9498044(70.51%)
	2258502(16.77%)

	Bone_D28_2
	9558705
	9338150(97.69%)
	5725188(59.90%)
	3612962(37.80%)

	Bone_D28_3
	9884681
	8364562(84.62%)
	7853966(79.46%)
	510596(5.17%)


(1) Total sRNA: The total number of reads obtained from each sample after sRNA length filtering (as described in section 2.4).
(2) Mapped sRNA: The number and percentage of reads from each sample that were successfully mapped to the reference sequence.
(3) “+” Mapped sRNA: The number and percentage of reads from each sample that were mapped to the sense strand of the reference sequence.


LncRNA-seq
Table6 Raw data quality assessment of lncRNA-seq
	Sample
	Reads
	Clean reads
	Error rate
	Q20
	Q30
	GC content

	Bone_D0_1
	86409104
	84795874
	0.03%
	96.71%
	91.62%
	59.93%

	Bone_D0_2
	83572044
	82044332
	0.03%
	96.85%
	91.90%
	56.01%

	Bone_D0_3
	96421958
	93433810
	0.03%
	96.13%
	90.53%
	64.77%

	Bone_D3_1
	105227904
	101693472
	0.03%
	97.19%
	92.98%
	56.60%

	Bone_D3_2
	98674998
	95612978
	0.03%
	96.90%
	92.30%
	62.38%

	Bone_D3_3
	107920856
	104140090
	0.03%
	96.98%
	92.47%
	59.41%

	Bone_D7_1
	101601872
	99172634
	0.03%
	95.79%
	90.08%
	65.41%

	Bone_D7_2
	100986546
	98786336
	0.03%
	96.29%
	90.87%
	59.17%

	Bone_D7_3
	104699784
	102552818
	0.03%
	96.97%
	92.17%
	56.75%

	Bone_D14_3
	105722456
	102957322
	0.03%
	97.11%
	92.40%
	54.19%

	Bone_D14_2
	99857024
	97220956
	0.03%
	97.45%
	93.01%
	52.81%

	Bone_D14_1
	104445416
	101818690
	0.03%
	97.21%
	92.56%
	55.72%

	Bone_D28_1
	106415784
	103965506
	0.03%
	96.71%
	91.75%
	52.30%

	Bone_D28_2
	97636272
	95776752
	0.03%
	96.78%
	91.79%
	52.06%

	Bone_D28_3
	96431912
	94016192
	0.03%
	96.79%
	91.92%
	52.92%



Reference genome mapping analysis
RNA-Seq data were aligned using the Hisat2 software for mapping analysis.

Table7 LncRNA-seq mapping summary
	Sample
	Total reads
	Total mapped
	Multiple mapped
	Uniquely mapped
	Read-1
	Read-2
	Reads map to '+'
	Reads map to '-'
	Non-splice reads
	Splice reads
	Reads mapped in proper pairs

	Bone_D0_1
	84795874
	75914811 (89.53%)
	27952801 (32.96%)
	47962010 (56.56%)
	24052535 (28.37%)
	23909475 (28.2%)
	23888565 (28.17%)
	24073445 (28.39%)
	38696616 (45.64%)
	9265394 (10.93%)
	45843066 (54.06%)

	Bone_D0_2
	82044332
	74624546 (90.96%)
	20440828 (24.91%)
	54183718 (66.04%)
	27158578 (33.1%)
	27021540 (32.94%)
	26979337 (32.88%)
	27204381 (33.16%)
	42562255 (51.88%)
	11621463 (14.16%)
	51910212 (63.27%)

	Bone_D0_3
	93433810
	83119752 (88.96%)
	40040026 (43.24%)
	42715726 (45.72%)
	21233812 (22.93%)
	21925989 (23.47%)
	21243595 (22.74%)
	21472131 (22.98%)
	34951271 (37.41%)
	7764455 (8.31%)
	40399128 (43.24%)

	Bone_D3_1
	101693472
	94028335 (92.46%)
	26740107 (26.29%)
	67288228 (66.17%)
	33656251 (33.1%)
	33631977 (33.07%)
	33610002(33.05%)
	33678226 (33.12%)
	49483464 (48.66%)
	17804762 (17.51%)
	63645188 (62.59%)

	Bone_D3_2
	95612978
	87467632 (91.48%)
	36956758 (38.65%)
	50510874 (52.83%)
	25112988 (26.47%)
	25197886 (26.35%)
	25211287(26.37%)
	25298687 (26.46%)
	36888570 (38.58%)
	13668262 (14.25%)
	47567994 (49.75%)

	Bone_D3_3
	104140090
	95583034 (91.78%)
	32961820 (31.65%)
	62621214 (60.12%)
	31367419 (30.12%)
	31254065 (30.01%)
	31244915(30.00%)
	31376569 (30.13%)
	45845035 (44.03%)
	16772981 (16.11%)
	58956231 (56.61%)

	Bone_D7_1
	99172634
	89976928 (90.73%)
	40302211 (40.64%)
	49674717 (50.09%)
	24976457 (25.18%)
	24698258 (24.9%)
	24815253 (25.02%)
	24859464 (25.08%)
	31128715 (31.39%)
	18546002 (18.7%)
	47039700 (47.43%)

	Bone_D7_2
	98786336
	84810547 (85.85%)
	27199468 (27.53%)
	57611079 (58.32%)
	29309451 (29.67%)
	28517152 (28.92%)
	28743363 (29.1%)
	28867716 (29.22%)
	38949598 (39.43%)
	18661481 (18.89%)
	55075962 (55.75%)

	Bone_D7_3
	102552818
	96144690 (93.75%)
	26987018 (26.32%)
	69157672 (67.44%)
	34781123 (33.91%)
	34485978 (33.52%)
	34486918 (33.63%)
	34668110 (33.81%)
	42238349 (41.19%)
	26919323 (26.25%)
	66718112 (65.06%)

	Bone_D14_1
	101818690
	95107602 (93.41%)
	22264471 (21.87%)
	72843131 (71.54%)
	36567867 (35.91%)
	36275264 (35.63%)
	36300770 (35.65%)
	36542361 (35.89%)
	53891800 (52.93%)
	18951331 (18.61%)
	70040328 (68.79%)

	Bone_D14_2
	97220956
	90915340 (93.51%)
	15975764 (16.43%)
	74939576 (77.08%)
	37571864 (38.65%)
	37367712 (38.44%)
	37344071 (38.41%)
	37595505 (38.67%)
	58338112 (60.01%)
	16601464 (17.08%)
	72173042 (74.24%)

	Bone_D14_3
	102957322
	95903084 (93.15%)
	21492746 (20.88%)
	74410338 (72.27%)
	37372593 (36.3%)
	37037745 (35.97%)
	37112090 (36.05%)
	37298248 (36.23%)
	56664108 (55.04%)
	17746230 (17.24%)
	71521556 (69.47%)

	Bone_D28_1
	103965506
	95996319 (92.33%)
	18749593 (18.03%)
	77246726 (74.3%)
	38870565 (37.39%)
	36386115 (36.91%)
	38511511 (37.04%)
	38735215 (37.26%)
	57697902 (55.5%)
	19548824 (18.8%)
	73989330 (71.17%)

	Bone_D28_2
	95776752
	89055266 (92.98%)
	16733668 (17.46%)
	72321598 (75.51%)
	36387939 (37.99%)
	35932658 (37.52%)
	36079887 (37.67%)
	36241711 (37.84%)
	54511557 (56.92%)
	17810041 (18.61%)
	69576350 (72.64%)

	Bone_D28_3
	94016192
	87320797 (92.88%)
	20159857 (21.44%)
	67160940 (71.44%)
	33732479 (35.88%)
	33482841 (35.56%)
	33488829 (35.62%)
	33672111 (35.82%)
	51542753 (54.82%)
	15618187 (16.61%)
	64325034 (68.42%)


(1) Sample: Name of the sample.
(2) Total reads: Number of clean reads used for alignment analysis.
(3) Total mapped reads: Number of reads mapped to the reference genome.
(4) Multiple mapped reads: Number of reads mapped to multiple locations in the genome.
(5) Uniquely mapped reads: Number of reads mapped to a single unique location in the genome.
(6) Read-1: Number of Read 1 sequences mapped to the genome.
(7) Read-2: Number of Read 2 sequences mapped to the genome.
(8) Reads map to '+': Number of reads mapped to the positive strand of the genome.
(9) Reads map to '-': Number of reads mapped to the negative strand of the genome.
(10) Non-splice reads: Reads fully aligned to a single exon.
(11) Splice reads: Reads aligned across two exons (also known as junction reads); the percentage depends on the fragment length.
(12) Reads mapped in proper pairs: Percentage of clean reads mapped as properly paired reads to the reference genome.
(13) Proper-paired reads map to different chrom: Percentage of properly paired reads mapped to different chromosomes relative to the total number of clean reads.
