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File Genomes View Tracks Regions Tools Help
Hunan (hg38) | chriv | |chriT:7, 442, 829-7, 445, 231 6o FF « » @; o= a | =R e
~
] | S ob B s | I I I I B S T
pi33  pil3.2 pi3i pi2 pii.z pita qil.z qiz q21.1 q21.31 qz21.32 q22 q23.1 q23.3 q24.2 q24.3 q25.1 q25.3
- 2,403 bp bl
7,443,000 bp 7,443,200 bp 7,443,400 bp 7,443,600 bp 7,443,300 bp 7,444,000 bp 7,444,200 bp 7,444,300 bp 7,434,600 bp 7,444,800 bp 7,445,000 bp 7,445,200
I I I I I | | | | I | L,
- 10.00] A
NC1.sort.bam Coverage
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I
| Il I
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0 @ [ & Homo_sapiens - Ensembl genom: x -+ = ] |
<~ C %) https://asia.ensembl.org/Homo_sapiens/Info/Index Ay O (@ oo g

Login/Register

ASIA
BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

‘1 Human (GRCh38.p14) v

Search Human (Homo sapiens)

Search all categories v [

e.g. BRCA2 or 17:63992802-64038237 or rs699 or osteoarthritis

Genome assembly: GRCh38.p14 (GCA_000001405.29) Q Gene annotation Pax6 NS
EEpe B
More information and statistics i What can | find? Protein-coding and non-coding genes, splice variants, cDNA and protein sequences,
¢ C38 R0 [ R HRA RIS
I'!l Download DNA sequence (FASTA) : : . 4= -
View karyotype o More about this genebuild Example gene

‘\ Convert your data to GRCh38 coordinates e — l, Download FASTA filesfor genes, cDNAs, ncRNA, proteins ’
b B - -_— ‘
-& Display your data in Ensembl Download GTF or GEP3 files for genes, cDNAs, ncRNA, proteins ¥ 4 'l ﬁ
- om . _:l:_

Other assemblies Example region ‘\ Update your old Ensembl IDs Example transcript
| GRCN37 Full Feb 2014 archive with BLAST, VEP and BioMart v | [{E1)

X

AR

Comparative genomics Variation .
- ATCGAGCT

What can | find? Homologues, gene trees, and whole genome alignments across multiple species. . What can | find? Short sequence vanants and longer structural vanants, disease and other phenotypes A TCCAGCT

o More about comparative analysis L o More about variation in Ensembl ATCGAGAT

Example gene tree Example variant

% Variant Effect Predictor ’ @
L W J ,y
Regulation e. @

&'l Download alignments (EMF) & Download all variants (GVF)
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[3] CHECKSUMS

ﬁl Homo_sapiens.GRCh38.dna.alt.fa.gz

nﬁl Homo_sapiens.GRCh38.dna.chromosome.1.fa.gz
lﬁl Homo sapiens.GRCh38.dna.chromosome.2.fa.gz
{jl Homo_sapiens.GRCh38.dna.chromosome.3 fa.gz
ﬁ]l Homo_sapiens.GRCh38.dna.chromosome.4.fa.gz
ﬁl Homo_sapiens.GRCh38.dna.chromosome.5 fa.gz
ﬁl Homo_sapiens.GRCh38.dna.chromosome.6.fa.gz
nﬁl Homo_sapiens.GRCh38.dna.chromosome.7.fa.gz
lﬁl Homo_sapiens.GRCh38 dna.chromosome.8.fa.gz
{jl Homo_sapiens.GRCh38.dna.chromosome.9 fa.gz

T Uninn caminme mDAL22 Ana cheammacanan AN £

Index of /pub/release-112/gtf/homo sapiens

Name

& Parent Directory
[2] CHECKSUMS

|P_']| Homo_sapiens.GRCh38.112.abinitio.gtfgz
IP_']I Homo sapiens.GRCh38.112.chrgtfgz

https://ftp.ensembl.org/pub/release-112/fasta/homo_sapiens/dna/

2024-03-05 10:53
2024-02-13 18:14
2024-02-13 18:14
2024-02-13 18:14
2024-02-13 18:14
2024-02-13 18:14
2024-02-13 18:14
2024-02-13 18:15
2024-02-13 18:15
2024-02-13 18:15
2024-02-13 18:15

2NA N 12 1014

2024-03-05 10:52 225
2024-02-20 08:19 3.2M
2024-02-20 07:55 53M

{']1 Homo_sapiens.GRCh38.112.chr_patch_hapl_scaff.gtf.gz 2024-02-20 08:12 57M

ﬁ Homo_sapiens.GRCh38.112.gtfgz
“r README

2024-02-20 07:55 53M
2024-02-20 08:13 9.9K

49K
52M
66M
69M
57M
55M
52M
49M
45M
42M
35M

20KA

Last modified Size Description

|4 Homo sapiens.GRCh38.dna.chromosome.1.fa
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|4 Homo_sapiens.GRCh38.112.chr.gtf

o
1 \>1udna:chromosomeuchromosome:GRCh38:1:1:248956422:IUREF1'
2/ NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
3 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNS
4 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY
5 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
6 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG
7 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY
8 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY
9 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNS

10 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG

11T NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY

120 NN NN NN N NN NN NN NN NN NENENT NN NN SN NN INEN N NN NN NN NN NN NN N NN

lo, I ED I

3,

E0

ER .00, 110, 1,20, 1,30 14D, 1300, 1,60, 1,700, 1,800,

| ]
1 [#!genome-build,GRCh38.p14+

2| #1genome-version GRCh38)
3 #lgenome-date, 2013-12

4 #1genome-build-accession, GCA_000001405 29+
5 #1genebuild-last-updated,2023-12¢

61> havana’gene? 2581560~ 25845337 i +7
71 havana-transcript> 2581560~ 2584533~ kd
81+ havana?exorn® 2581560% 2581650~ b +7
91> havana’exon” 2583370~ 25834957 > +
1001~ havanaexon> 2584125 2584533° = +
1)1+ ensembl_havanagene® 3069168~ 3438621+ e

RN ZFILEC

wget R & T Fifa.gz,

gene_id,"ENSG00000228037";,gene_version,”1"; gene_source,"havana”; gene_biotype,"IncRNA";»

gene_id,"ENSG00000228037";,gene_version,"1"; transcript_id,"ENST00000424215"; transcript_version," 1%

gene_id,"ENSG00000228037";, gene_version,"1"; transcript_id,"ENST00000424215"; transcript_version,™1"; ,exon_nt
gene_id,"ENSG00000228037";, gene_version,"1"; transcript_id,"ENST00000424215"; transcript_version,”1";,exon_nt
gene_id,"ENSG00000228037";,gene_version,"1"; transcript_id,"ENST00000424215"; transcript_version,”1";,exon_nt

gene_id,"ENSG00000142611";, gene_version,"17";,gene_name,"PRDM16";, gene_source,"ensembl_havana’

AREFH

NEEETHEN (BE2—#IEchriIEER)
@R Z=: 1vschrl
Ei: chrx
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v — A X%

=>chrM

GATCACAGGTCTATCACCCTATTAACCACTCACGGGAGCTCTCCATGCAT
TTGGTATTTTCGTCTGGGGGGTATGCACGCGATAGCATTGCGAGACGCTG
GAGCCGGAGCACCCTATGTCGCAGTATCTGTCTTTGATTCCTGCCTCATC
CTATTATTTATCGCACCTACGTTCAATATTACAGGCGAACATACTTACTA
AAGTGTGTTAATTAATTAATGCTTGTAGGACATAATAATAACAATTGAAT
GTCTGCACAGCCACTTTCCACACAGACATCATAACAAAAAATTTCCACCA
AACCCCCCCTCCCCCGCTTCTGGCCACAGCACTTAAACACATCTCTGCCA
PO PAFLS AN DR P PACE CFRAAENC O CREA NP COEAFLF 8 AMLT T

O~ AWM=

protein.fa ®

AVHASLDKFLASVYSTVLTSKYR

o b=

hsa.mature.fa % —-/\ﬁ'ﬁ:g;ﬁ V§IJ k"_lﬁlg/\
1 >hsa-let-7a-5p Ay /\
2  TGAGGTAGTAGGTTGTATAGTT 2 I-S
3 >hsa-let-7b-5p
4  TGAGGTAGTAGGTTGTGTGGTT
5 >hsa-let-7c-5p
6  TGAGGTAGTAGGTTGTATGGTT
7 >hsa-let-7d-5p
8  AGAGGTAGTAGGTTGCATAGTT
9 >hsa-let-7e-5p
10  TGAGGTAGGAGGTTGTATAGTT
11 >hsa-let-7f-5p

s AP TRACGTAGTAGAFTGIATAGT T .
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DNA: APRIENS  CRAMZIE. GEIEN . THIPREENE
RNA: Aﬂiﬂ?ﬁﬂ . CHEBZRIE. G'%ﬂli‘fiﬂ . TERIZLE

Tips
NRTAHE/ RFMOEE (FSKE, WFHEEF)
INEFH: FSREAE, WFUAEE100%HE

bsp|P69905|HBA HUMAN Hemoglobin subunit alpha 0S=Homo sapiens GN=HBA1 .
MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG Proteinﬁ [J . 205[?[‘]/_ E&‘i
KKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAAHLPAEFTP

EFFTRTS+RAFHERESR

Fr3

o A—17

JIMZTT (—H60-80 M RE—1T)
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FL A 2R /% sk H R R

» AKEREHMGRCh37 (hgl9) HMGRCh38 (hg38) MW ME HMNSEZERMAERA. GRCh38E
fEGRCh37Z e R MM EFTARAR, B2 7 B, BIanEH 7 FF5EER (gaps) . 21E
T EERAZNXE, BN ELNFY, FAERLEXIEIE N [ alternate locisk LR FF
MR, XENBFSGRCh38SAERRADF, LHEEWWNENLFITH, LEGRCh37
AHESHERMEMTEM . GRCh384BELFTGRCh37, HD 7 —E¥N (GRRFHIEIREARE
BXE) NEE BINT6CEE, HFEYT RTHETHNK/N,

- FANERARATHSYWERARESMTNER OEFIILY. TIHN. BRE
ENHTE. R, SEAASIREFHERASBLEEOBIRLRE, RRERL
R SR A — B

e Ensembl 112: May 2024 (GRCh38.p14) - patched/updated gene set Dec 2023

e Ensembl 111: Jan 2024 (GRCh38.p14) - patched/updated gene set Jul 2023

e Ensembl 110: Jul 2023 (GRCh38.p14) - patched/updated gene set Mar 2023 3 - 6/[\)% E%ﬁ'_>k
e Ensembl 109: Feb 2023 (GRCh38.p13) - patched/updated gene set Nov 2022

e Ensembl 108: Oct 2022 (GRCh38.p13) - patched/updated gene set Jul 2022

e Ensembl 107 Jul 2022 (GRCh38.p13) - patched/updated gene set Apr 2022

KR HEXXXEREDNERBRAR. ExETRRAR



GTF — EETFE

|4 Homo sapiens.GRCh38.104.chr.gtf

m T LY 3o, L0 L T . L E L TR T O
1 |chr14i ensembl _havanagene- 685679686673~ - s gene_id,"ENSG00000284662"; gene version "1
2 chrl=  ensembl havanatranscripts 6856795686673~ - 2 gene_id "ENSG00000284662"; gene w
3 chrl= ensembl havanaexons 685679-686673-~ - s gene_id,"ENSG00000284662"; gene version "1
4 chrl> ensembl havana€DS> 6857195686654~ - 0= gene_id,"ENSG00000284662"; gene version "1
5 chrl-» ensembl havanastart codon- 686652686654~ - 0= gene_id "ENSG00000284662"; gene w
b chri- ensembl havanastop codon- 6857162685718~ - 0= gene_id "ENSG00000284662"; gene w
7/ chrl=  ensembl_havanafive prime utr 6866556866737~ - o gene_id "ENSG00000284662"; gene w
8 chrl- ensembl havanathree prime utr-685679-685/715-.- - ‘ gene_id "ENSG00000284662"; gene wi

/

=~ 3

— 173 —Pexon/CDSEFEF X, Z{TB EFR~—"gene

AEYERE /Y

gene_id "ENSG00000284662"; gene_version,"1";

- gene id’

gene_id, "ENSG00000284662"; gene _version, "1
gene id "ENSG00000284662"; gene version,"1"
0= gene_id,"
0= gene id’

- gene id,
- gene id,’

'ENSG00000284662"; gene version,"17;

ENSG00000284662"; gene_version,"1

'ENSG00000284662"; gene version,"1"
"ENSG00000284662"; gene version, "1

'ENSG00000284662"; gene_version,"1";

Sip: FHIHTFHEE

" transcript_id "ENST00000332831"; transcript version,"4";,
;transcript_id "ENST00000332831";, transcript_version,"4"/exon_number,"1"; gene name, "OR4F16"; gene sourc
" transcript_id,"ENST00000332831"; transcript_varsion,"4"; exon_number,"1";, gene_name,"OR4F16"; gel
stranscript id "ENST000003328317; transcript_version,"4"; exon number,"1";, gene_name,"OR4F16"; gel
" transcript_id, "ENST00000332831%; transcript version,"4"; gene name, "OR4F16"; gene source,"ensemt

.gene_name, "OR4F16";, gene source,"ensembl _havana®; gene biotype/protein coding”;

s transcript id "ENST000003328317; transcript_versiop/4"; gene name, "OR4F16"; gene source "ensemk

on_number,"1"; gene_name, "OR4F16"; gene sourc

;transcript id "ENST00000332831"; transcript_version,"4"; gene name, "OR4F16"; gene source,"ensemt

gene_id,"ENSG00000186827"; gene_version,"11"; gene_name, "TNFRSF4"; gene source,"ensembl_havana”; gene biotype "protein_coding”;}
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::I_ ‘? ‘E,, ‘ nohup hisat2-build genome.fa genome -p 4 &
7N #9305} 4

1 vboxuser@ubuntu: ~fshare/database/human/genome

(jimmy3) - S 1s

(jimmy3)

otal 8932889

drwxrwx--- 1 vboxsf 8192
drwxrwx- - - vboxsf 7]
drwxrwx- - - vboxsf 8192
-TWXITWX- - - vboxsf 983425079
-TWXITWX- - - vboxsf 734413928
-TWXITWX- - - vboxsf 9035
-TWXITWX- - - vboxsf 734413921
-TWXITWX- - - vboxsf 1290699801
-TWXITWX- - - vboxsf 747869486
-TWXITWX- - - vboxsf 12
-TWXITWX- - - vboxsf 8
-TWXITWX- - - vboxsf 3139758018

(jimmy3) - onda activate jimmy3
(jimmy3) = isat2-build
No input sequence or sequence file specified!
HISAT2 version 2.2.1 by Daehwan Kim (infphilo@gmail.com, http://www.ccb. jhu.edu/people/infphilo)
Usage: hisat2-build [options]* <reference in> <ht2_index_ base>
reference_in comma-separated list of files with ref sequences
hisat2_1index_base write ht2 data to files with this dir/basename
Options:
-C reference sequences given on cmd line (as
<reference_1in=)
--large-index force generated index to be 'large', even if ref
has fewer than 4 billion nucleotides
-a/--noauto disable automatic -p/--bmax/--dcv memory-fitting
-p <int> number of threads
--bmax <int> max bucket sz for blockwise suffix-array builder
- -bmaxdivn <int> max bucket sz as divisor of ref len (default: 4)
--dcv <int> diff-cover period for blockwise (default: 1024)
- -nodc disable diff-cover (algorithm becomes quadratic)
-r/--noref don't build .3/.4.ht2 (packed reference) portion
-3/--justref just build .3/.4.ht2 (packed reference) portion
-0/--offrate <int> SA is sampled every 2”offRate BWT chars (default: 5)
-t/--ftabchars <int> # of chars consumed in initial lookup (default: 10)

[y

N N I I e e R R . (e

|
|
|
|
|
|
|
|
|
|
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hisat2 -x /home/vboxuser/share/database/human/genome/genome -1 NC1_Rl.clean.gz -2 NC1_R2.clean.gz -p 1 --rna-strandness RF -S

NC1l.sam>NCl.mapping.txt 2>&1

SN:chr8 LN:145138636

SN:chr9 LN:138394717

SN:chrM LN:16569

SN:chrX LN:156040895

SN:chrY LN:57227415

ID:hisat2 PN:hisat2 VN:2.2.1 CL:"/home/vboxuser/miniconda3/envs/jimmy3/bin/hisat2-align-s --wrapper basic-0 -x
/home /vboxuser/share/database/human/genome/genome -p 4 -S 1.sam --read-lengths 151 -1 /tmp/3435.inpipel -2 /tmp/3435.inpipe2"
LHBO157:209:22K3W3LT3:7:1101:32076:1048 99 chr8 22630528 60 151M = 22630646 269 GNGGATTGGAGAGTAAGT
CCAAGGATATCTTCACGGCAGATTTTCACATGGCTGTGGGAAGCCAAAGCTCGGTGAACCTTCTATGAAGGGGCAGGTTTCACGGCCTTCTCTCCAGGACCCCGTCCTCCTATGCCAGGGGCCTGCACCCTGA I#I9
ITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIGOIIIIIIIIIIIIIIIIITIIIIITIIIIIIIIIIIIIIITIIIIITIIITIIIITIIIIIITITIIIIITIIITIIIIITIIITIOITIIIITIIIIITIIIIINITIIIIINIII
IIITIIIIT AS:i:-1 ZS:i:-3 XN:1:0 XM:i:1 XO0:1:0 XG:1:0 NM:i:1 MD:Z:1G149 ¥S:1:0 YT:Z:CP NH:i:1
LHO0157:209:22K3W3LT3:7:1101:32076:1048 147 chr8 22630646 60 151M = 22630528 -269 CCCGTCCTCCTATGCCAG
GGGCCTGCACCCTGAAGACCTCTTCCCACAGCCACGGCCGTCAAGAACGGCGAAGTACCACACAACCACAAGCTGCTCATCCCCATGGTTTAATGTTCATTCCTGACCCTAACACTGCTCCAGACAATTCTTT IIII
ITTIITITIIITIITIIIIIIIIIIITIIIIIIIITIIIIITIIIIIITIIIITIIOITIIIIITIITIIIITIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIOIITIIIIIITOIIIIIINIIIOINL
IIII9ISII AS:i:0 XN:1:0 XM:1:0 X0:1:0 XG:1:0 NM:i:0 MD:Z:151YS:i:-1 YT:Z:CP NH:i:1

(Jimmy3) : $ cat NC1.mapping.txt

25140686 reads; of these:
25140686 (100.00%) were paired; of these:
4589150 (18.25%) aligned concordantly 0 times
20020738 (79.63%) aligned concordantly exactly 1 time
530798 (2.11%) aligned concordantly =1 times
4589150 pairs aligned concordantly @ times; of these:
345136 (7.52%) aligned discordantly 1 time
4244014 pairs aligned @ times concordantly or discordantly; of these:
8488028 mates make up the pairs; of these:
6896351 (81.25%) aligned 0 times
1507261 (17.76%) aligned exactly 1 time
84416 (0.99%) aligned >1 times
86.28% overall alignment rate

HE771m]

B—FhRTE B FhzRIE(PE) B MR RIAE(SE) BERE
fr-unstranded v 7 Standard lllumina
fr—firststrand RF R dUTP, NSR, NNSR
fr—secondstrand FR F Ligation, Standard SOLID
Program Run time (min) Memory usage (GB)
HISATx1 22.7 4.3
HISATx2 47.7 4.3
HISAT 26.7 4.3
STAR 25 28
STARx2 50.5 28
GSNAP 291.9 20.2
OLego 989.5 3.7
TopHat2 1,170 4.3

Run times and memory usage for HISAT and other spliced aligners to align 109 million
101-bp RMA-seq reads from a lung fibroblast data set. We used three CPU cores to run the
programs on a Mac Pro with a 3.7 GHz Quad-Core Intel Xeon ES processor and 64 GB of RAM.

A LEXRAR, 5
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astq_screenfinfs (754G

File Reads Unmapped One hit / one Multiple hits / one One hit / multiple Multiple hits / multiple
processed genome genome genomes genomes
Human 9,130,699 322,900 2,496,435 1,827,618 479,466 4,004,280
Mouse 9,130,699 5,611,796 483 89 920,472 2,597,859
Rat 9,130,699 5,375,358 808 355 603,664 3,150,514
Drosophila 9,130,699 8,520,285 9 15 12,012 598,378
Worm 9,130,699 8,665,255 23 26 280,074 185,321
Yeast 9,130,699 8,460,966 2 22 886 668,823
Arabidopsis 9,130,699 8,367,130 18 3,678 40,196 719,677
Ecoli_K-12_U00,096 9,130,699 9,124,247 0 0 52 6,400
rRNA 9,130,699 6,747,629 12 0 351,805 2,031,253
MT 9,130,699 8,642,942 g 0 424,719 63,035
PhiX 9,130,699 9,130,677 21 1 0 0
Lambda 9,130,699 9,130,698 0 0 1 0
Vectors 9,130,699 9,091,843 16,890 7,319 2,452 12,195

Adapters 9,130,699 9,130,449 5 2 141 102
SIZ )?'TZ'S Mycoplasma_sp 9,130,699 9,096,468 28,033 0 5,986 212

AP023,235_Escherichia_coli 9,130,699 9,124,245 0 0 54 6,400
0

Escherichia_coli_YJ6é 9,130,699 9,124,245 0 54 6,400
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sam =2 bam =2 sorted bam

* samtools view -bS NCl.sam >NC1l.bam
* samtools sort -@ 2 NC1.bam -o NC1.sort.bam
samtools index NC1.sort.bam

@sq SN:chrM LN:16569

@sQ SN:chrX LN:156040895

@sq SN:chrY LN:57227415

@PG ID:hisat2 PN:hisat2 VN:2.2.1 CL:"/home/vboxuser/miniconda3/envs/jimmy3/bin/hisat2-align-s --wrapper basic-0 -x tt:5kTig%ﬂ%[
[/home /vboxuser /share/database/human/genome/genome -p 4 -S NCl.sam --read-lengths 151 -1 /tmp/3435.1inpipel -2 /tmp/3435.1inpipe2" %
LHOO157:209:22K3W3LT3:7:1101:32076:1048 99 chr8g 22630528 (] 151M = 22630646 269 GNGGATTGGAGAGTAAGT
CCAAGGATATCTTCACGGCAGATTTTGACATGGCTGTGGGAAGCCAAAGCTCGGTGAACCTTCTATGAAGGGGCAGGTTTCACGGCCTTCTCTCCAGGACCCCGTCCTCCTATGCCAGGGGCCTGCACCCTGA ;#19
ITITIIIITIIIIITIIIIIIIIONITIIIIIIIIIITIIOIITIINIITIIIIIIIIIITIINIIIIIIIINIIIIINIIINOIIIIITINIITIIIIIIIIIIIIINIIIIIIIIIIINIIOIIIIIIINIIIIIIIIIIIINIIIINNI
ITTITIITIIT  pS:1:-1 ZS:fi:-3 XN:1:0 XM:1:1 | XO0:1:0 XG:1:® NM:1:1 MD:7:1G149 S:i:0 YT:Z:CP NH:1i:1 metadata

read id flag tEXIZreflfIE matelZ & [read/%%!]
EEXTREMAPQ CIGAR
LHOE157:209:22K3W3LT3:7:1101:15886:1064 77 & ¢] ¢] & *0 ¢] CNTCATTTTGATTTTTTCTCCCCAAATAGTTGATAGCAATAA

TCAATACCAGTTGAGATACCAAAGAGGCAGCCTTTCCCTGATTCCCAAGATCGGAAGAGCACACGTCTGAACTCCAGTCACGAGCTTGTATCTAGGGGGCCGGGGTGTG T#ITISTIITIITIITIIIIITIINIIIIII
ITITITIITIITII-TIITIOTIII-TITITIITIINIITIININIITIIININNITIIOIIININIIII-OTINIITIIINIINIIIIININIII-ITININIITIONIININIIIIININII-III---I-91 9YT:Z:UP

LHOO157:209:22K3W3LT3:7:1101:15886:1064 141 * 0 0 * *0 0 TGGGAATCAGGGAAAGGCTGCCTCTTTGGTATCTCAACTGGT
ATTGATTATTGCTATCAACTATTTGGGGAGAAAAAATCAAAATGAAGAGATCGGAAGAGCGTCGTGTAGGGAAAAAGTGTCCTCCAATGTGTAGCTCCCGGTGGTCACC IOITTITIITIITIITIITIIIIIIINII
ITTITIITITTIIIINIITINTIINIITIININIITIINININITIIINININIITINNININI-TIINININNIITIINININIIIINI--III-TIOTIITIIONIINI-9I9-I-1I1---9---19-9 YT:Z:UP




r41Ea

featureCounts

— E=2

~

EFR EHEA el F
B8 NC1_R1.fastq.gz f t 2024/4/14 2214 WinRAR E532
B8 NC1_R2.fastq.gz as q 2024/4/14 22:15 WInRAR [F453L...
' NC1_R1_fastqc.html 2024/10/11 21:28 HTML 78
fastqc e B
! NC1_R2_fastqc.html 2024/10/11 21:28 HTML S8
(4 fastp.json 2024/10/12 0:15 SON zft
}| NC1.fastp.html 2024/10/12 0:15 HTML 378
B8 NC1_Rl.clean.gz 2024/10/12 0:15 WiInRAR E53C
- clean e .
= NC1_R2.clean.gz 2024/10/12 0:15 WInRAR EHE™
(4 NC1.mapping.txt 2024/10/12 1:41 TXT 374
(4 NC1.sam Sam 2024/10/12 1:41 SAM 3Zft
| NC1.bam b am 2024/10/12 10:01 BAM SZfF
| NC1.sort.bam 2024/10/12 10:34 BAM SZfF
_ - sort.bam 7t
| NC1.sort.bam.bai 2024/10/12 10:47 BAI {4

(Fimmy3)
atababe/human/genome/Homo sapiens.GRCh38.112.chr.qtf -p -s 2 -B -C -T 2 -
_1d -0 all.featurecount.mRNA.txt *

1,623,317 KB
1,688,952 KB
568 KB

571 KB

138 KB

483 KB
1,618,941 KB
1,670,873 KB
1KB
22,919,196 KB
4,292,532 KB
2,353,760 KB
2,679 KB

W
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S featureCounts -a /[home/vboxuser/share/d

Input files :

Output file :

.sort.bam

gene

featureCounts -a /home/vboxuser/share/database/human/genome/Homo_sapiens.GRCh38.112.chr.gtf -p -s 2 -
B-C-T 2-ggene_id -o featurecount. nRNA.txt NC1.sort.bam

-a GTRERE M, BILiX D)4 58
-p 1‘|‘f'§fragment (W) , m™IEreads (Eim)
-s PERFFMEN

-B MimEREL X EHyreadsA 1T E

-T T

g FEEFREXHHFEMHELRE, BIAAgeneid

o AR, EESHmE—1DUZRFEE

X 73 BRLE X 5 A 5h B 1

BY.summary8eit X4,

= sort.bam £ 2pFE

Method

featureCounts

CountOverlaps (whole genome at once)
CountOverlaps (by chromosome)
htseg-count (union)

htseg-count (intersection-nonempty)

coverageBED

—

Number of fragments
5392155
5392155
5392155
4978 050
4993 644

5366902

Time (min)
0.9

24.4

36.6

36.0

35.7

4.4

Memory (MB)
4

7000

783

31

31

41
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intersection intersection

union _strict _honempty
read
oo, A gene A gene A gene A
— gene_id
gene A gene A no_feature gene A .
A B c D E F G H <
1 |# Program:featureCounts v2.0.1; Command:"featureCounts” "-a" "/home/vboxuser/share/dataf —_ iz'j:_,/r_ EI\J «Eﬁi/\\
— —_— = gene_A no_feature gene_A 2 |Geneid Chr Start End Strand length NClsortbam OFElsortbam £ ~
—— ——— 3 |ENSGO00C chrl;chrl; 2581560;2 2581650;2 +;+,+ 626 1 33 ;
4 |ENSGO00C chrl;chrl; 30691683 3069296.3 +;+;+.+.+ 9767 ad 0 <
read read 5 |ENSGO00Cchrl;chrl; 5301928,5 53020045 -;-;-:- 1225 ] 04
A A A - ¢
o Y gene_ gene_ gene_ 6 | ENSGO0OC chrlichrly 2403964:2 2405834:2 <1~ 3782 503 143 %
7 |ENSGO00C chrl 5492978 5494674 + 1697 ] 0 (,
8 |ENSGO00Cchrl 10054445 10054781 - 337 0 ] {
rﬁ:en& . gene A gene A gene A 9 | ENSGO00C chrlichrl; 3944547,3 3945141.3 -;-;-;-:-:-: 2168 0 0 ¢
o gene B - - - 10 |ENSGO00C chrl 4175528 4175899 - 372 ] 0 ;’
LI LESPONRL sbrticlh ol A QAT 28R ADAI RGN 335 5 s BT 1 o AU it st s ST 1 )
ambiguous gene_A gene_A Y

Raw count

ambiguous ambiguous ambiguous




seitRE (-spa) WHER

J

pip install RSeQC

conda install -c bioconda ucsc-gtftogenepred

gtfToGenePred -genePredExt -geneNameAsName?2 /home/vboxuser/share/database/human/genome/Homo_sapiens.GRCh38.112.chr.gtf gene.tmp
awk {print $2"\t"$4"\t"$5"\t"$1"\tO\"$3"\t"$6"\t"$7"\tO\t"$8"\t"$9"\t"$10} gene.tmp > genes_refseq.bed1?

Infer_experiment.py -r genes_refseq.bed12 -i NC1l.bam

5 DNA, coding/sense strand e :
(jimmy3) : $ infer_experiment.py -r genes_refseq.bed 3l< DNA, noncoding/antisense_strand )
2 -1 NC1.bam ' a7’
5 RNA .3
Reading reference gene model genes_refseq.bed12 ... Done s :ﬂ =
Loading SAM/BAM file ... Total 200000 usable reads were sampled 1 Condition A Read 1 Readl/)‘u E/\:'Esense

Read1M gAY, =Zantisense

7 Condition B
This is PairEnd Data

Fraction of reads failled to determine: 0.1445
Fraction of reads explained by "1++,1--,2+-,2-+": 22 Read 1

3 . =+ \
Fraction of reads explained by "1+-,1-+,24+,2--": 0.832 O Condition C - jE%ﬁ#ﬂﬁllé

1++,1--,2+-,2-+ . readlbtbX 9SS FE RS —, read2tbx FMRANEEFrENSEEHE K. SOLIDNF A X
1+-,1-+2++,2-- | readlbbX ERYSEMERETENSEEMEKRAY, read2bb XS EAVSEMERPTERNSE—4E. lllumina Truseq JF37E

https://www.[lanshu.com/p/670cd485d673
https://www.[lanshu.com/p/109997345a67



https://www.jianshu.com/p/670cd485d673
https://www.jianshu.com/p/109997345a67

Count,

FPKM,  TPM

How NCBI generates RNA-seq count data

statquest{i 5t

Fal

Briefly, SRA runs where the organism is Homo sapiens and type is Transcriptomic are aligned to genome assembly
GCA_000001405.15 wusing HISATZ. Runs that pass a 50% alignment rate are further processed with Subread
featureCounts which outputs a raw count file for each run. For Human data, the Homo sapiens Annotation Release
109.20190905 was used for gene annotation. GEO further processes these SRR raw count files into GEO Series raw
counts matrices. Data derived from single cell samples are skipped. In cases where there is more than one SRA run per
GEO Sample, the raw counts are summed. Values in the raw count matrices are rounded so that they are compatible
input for common differential expression analysis software. Using the raw counts as input, GEO then computes
FPKM(RPKM) and TPM normalized values.

fpkm = 20/(2%5)=2

fpkm = 40/(2%15)=1.3

fokm = 24/(4+5)=1.2
24 oM

—: e s m—

fokm = 20/(4+15)=0.33

genel/(genel+gene2+--+geneN)*1000000

tpm-Zfpkm B & £t

S F048[E], EJ1000000

4 GSE1 64073 raw_counts GRCh38.p13_NCBl.tsv
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-

11

‘I|Gene|D—>GSM4996084—? GSM4996085~

2 100287102~

3 6536357244~

4 102466751~

5 107985730~

6 100302278~

7 645520-0~

8 79501- O~

9 100996442~
BUS s 1oy ER ALY EPSRI-P SR ) E Py & E N TS D, L= 5 A D%

53

337=
17~

1=

38~

TPMAE S TERIREUMNXE, RIESMFEARREIETPMEY

GSM4996086~

GSM4996087

& 7
196
233 ¢
1=
0>
0>
0>
257

LA AL A AR ALY,



Count¥%FPKM. TPM

« 23 pip install rnanorm

c FratEm (FRRE)

* rnanorm tpm count.txt --gtf ensembl.gtf > tpm.txt

* rnanorm fpkm count.txt --gtf ensembl.gtf > fpkm.txt

EE8. MRAIWpkmAFEER?
IREERA, BEERKEZUEATEER

0O =] | LN | B [ [ |

A

gene
ENSG00000242268.3
ENSGO00000270112.4
ENSG00000280143.1
ENSG00000146083.12
ENSG00000263842.1
ENSG00000225275.4
ENSGO00000158486.13

B
mean
1709
1924
5326
1239
80
282
3769

C
median
1709
1875
5326
316
80
282
2362

WSS

Wei Sheng Xin

D E
longest_isoform  merged
2708 2750
4635 10683
5326 5326
4122 5627
80 80
282 282
12394 14960
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Fnsembl ID#Fgsymbol, J0&FF R

<« O A FZF= | www.ensembl.org/biomart/martview/f6a006c5b21e3cf1fc56a9f4be3b6d27

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €} -~ Search a

(> New [ Count | B Resuts

Dataset Please select columns to be included in the output and hit 'Results’ when ready
Human genes (GRCh38.p14) Missing non coding genes in your mart query output, please check the following FAQ
Filters
@® Features O Variant (Germline)
[None selected] O Structures O Variant (Somatic)
Attributes O Homologues (Max select 6 orthologues) O Sequences
Gene stable [D o GENE-
Gene name
GO domain Ensembl _ _
GO term name ¥ Gene stable ID . O GENCODE primary annotation
0 Gene stable ID version O APPRIS annotation
O Transcript stable ID O Ensembl Canonical
Dataset O Transcript stable ID version O RefSeq match transcript (MANE Select)
[None Selected] 0 Prote!n stable ID . 0 RefSeq match transcript (MANE Plus Clinical)
O Protein stable ID version Gene name
JExon stable ID U Source of gene name
O Gene description O Transcript name
O Chromosome/scaffold name 0O Source of transcript name
O Gene start (bp) O Transcript count
O Gene end (bp) O Gene % GC content
O Strand O Gene type
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< C A == | www.ensembl.org/biomart/martview/f6a006c5b21e3cf1fc56a9f4be3bbd27

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

> New | @ count | B Resuts

Dataset Export all results to File v|[TsV  ~| O Uniqu
Human genes (GRCh38.p14) | Email notification to

Filters

[None selected] View rows as O Unique results only

Attributes Gene stable ID Gene name | GO domain GO term name

Gene stable ID ENSG00000210049 | MT-TF molecular function | triplet codon-amino acid adaptor activity

Gene hame ENSG00000210049 | MT-TF biological process |translation

. ENSG00000211459 | MT-RNR1
GO domain

ENSG00000210077 | MT-TV
ENSG00000210082 | MT-RNR2 | molecular function | structural constituent of ribosome
ENSGO00000210082 | MT-RNR2 | cellular component | ribosome

GO term name

Dataset ENSG00000209082 | MT-TL1 molecular function | triplet codon-amino acid adaptor activity
ENSG00000209082 | MT-TL1 biological process |translation
[None Selected] ENSG00000198868 | MT-ND1 | cellular component | membrane

ENSG00000198888 | MT-ND1 cellular component | mitochondrion




DESeq2.r ¥
1 # &&ncbi GEO2R
2 # DESeq2EWM
3
A R BB R, AT
5 library(DESeq2)
6
7 # EESERIERE
3
9
10 # HFEomEAL, FTETRHETS
11  condition <- factor(c{'"mock","mock","mock","cov2", "cov2","cov2"))
12  sample _info <- data.frame(Group = condition,
13
14  # HEDESeqiiiEE
15 ds <- DESegDataSetFromMatrix(countData=rawcount,
16
17 # 2E, itE, BE#hE¥  ?DESeq2
18 ds <- DESeq(ds)
19 )
20 # LWEHSHER #6roupd FTUERI2ITHEE
21 de <- results{ds, contrast=c("Croup", "cov2",
22
23 # FENERHIRINER
24  annodata = as.matrix(data.table::fread({"Human.CRC
25 merged columns <- cbind({rawcount, de, counts(ds,
26
27 # SHRGRSIHtxtED
28 write.table(merged columns, file="out2.ixt",

DESeq2%r

rawcount <- read.table("DESeqZ? input.txt", header=T, row.names=1l, sep="\t", quote="")

oW .

“mo

oW .

names = colnames(rawcount))

colData=sample _info, design= ~Group)
tER TR
KEHERT, NREALER

ck"))

h38.pl3.annot.tsv", header=T))
normalized=T), annodata)

names=T, sep="\1",

quote = FALSE)

FPMERAEEMERT AR Rcounts

)

(S
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E—id

E—id

GeneID Symbol DescripiSynonym:GeneTypeEnsembl(Status
1E+08 DDX11L1
633635 WASHTP
1. 02E+08 MIR6859— microRNA hsa—mir—tncRNA
1. 08E+08 MIR1302-IMIR1302-2 host gerncRNA

i B , G , D | E , F I G |
1 |GenelID {GS][4996084 GSM4996085 GSM4996086 GSM4996087 GSM4996088 GSI[499608%

2 | 100287102 2 3 3 2 3 2
3 | 6353635 244 236 337 266 317 226
4 | 102466731 23 17 34 22 24 19
5 | 107985730 1 1 1 0 0 0
6 | 100302278 0 0 0 0 0 0
T | 645520 0 0 0 0 1 0

A
I P/t o . 0
T e T

DEAD/H-box helica:pseudo  ENSGO000(active  NC_0000Q0: 11874

WASP fam:FAM39F | W/ pseudo active  NC_00000: 14362
ENSGO000{active  NC_00000: 17369

active NC_00000: 29926

1E+08 MIR1302-ImicroRNA MIRN1302- ncRNA ENSGO000{active  NC_00000: 30366
ENSGO000{active  NC_00000: 34611

645520 FAM1384 family w:F379|FAMIncRNA

ChrAcc ChrStart ChrStoé

14409
29370
17436
3129%
30502
36087

o TP ORAES . p o p L F sty procgmb pnprogion st ENSEOOADA arit 3 g, A QPONMA L oBAN0] por, - FIRE




« Rk
« FIAMNIE, TIAAMRN
« P TMAEEIE, LFiE>1, 0<TifA<l, AEM: 5u00.154%5, FEEF

A RRAIE RS DS
* log2FC
- FIFAE, THEAR
* PIEX 2 pad]
« W Apadj, BEApadjftitmEERFKND, ReEMpY

* NA
* PHUNAZL B 1E E




SRl

MGEOT i3 vs 3H9ETHE
SRA% B) fastq

fastqc/i s

fastp &£k

hisat2 b Xt

featurecounts =

DESeq2ZE 741, FS5CEO2RERLEEK
PCA, heatmap, XLIKE

. GO, Pathway 1

« 10, GSEAS#7

« 11, PPI

* 12, BEEEEEZE, AREBENHE
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