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BEBNFR = BEEHTEFIG

ACACTCGCTTCTGGAACGTCTGAGGTTATCAATAAGCTCCTAGTCCAGACGCCATGGGTCATTTCACAGAGGAGGACAAGGCT
ACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGAAGATGCTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATG
GACCCAGAGGTTCTTTGACAGCTTTGGCAACCTGTCCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCA
AGAAGGTGCTGACTTCCTTGGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCAC
TGTGACAAGCTGCATGTGGATCCTGAGAACTTCAAGCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAATCCATTTCGGCAA
AGAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGAAGATGGTGACTGCAGTGGCCAGTGCCCTGTCCTCCAGATACCACTGAG
CTCACTGCCCATGATTCAGAGCTTTCAAGGATAGGCTTTATTCTGCAAGCAATACAAATAATAAATCTATTCTGCTGAGAGAT
CACACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATCTGACTCCTGAGGAGAAGTCT
GCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGCTGCTGGTGGTCTACCCTTG
GACCCAGAGGTTCTTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCA
AGAAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACACTGAGTGAGCTGCAC
TGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGCTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAA
AGAATTCACCCCACCAGTGCAGGCTGCCTATCAGAAAGTGGTGGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCACTAAG
CTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAGGG
CCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTATTTTCATTGCACACTCGCTTCTGGAACGTCTGAGGTTATCAATAA
GCTCCTAGTCCAGACGCCATGGGTCATTTCACAGAGGAGGACAAGGCTACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGA
AGATGCTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATGGACCCAGAGGTTCTTTGACAGCTTTGGCAACCTGT
CCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCAAGAAGGTGCTGACTTCCTTGGGAGATGCCACAAAG
CACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACTGTGACAAGCTGCATGTGGATCCTGAGAACTTCAA
GCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAATCCATTTCGGCAAAGAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGA
AGATGGTGACTGCAGTGGCCAGTGCCCTGTCCTCCAGATACCACTGAGCTCACTGCCCATGATTCAGAGCTTTCAAGGATAGG
CTTTATTCTGCAAGCAATACAAATAATAAATCTATTCTGCTGAGAGATCACACATTTGCTTCTGACACAACTGTGTTCACTAG
CAACCTCAAACAGACACCATGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGA
TGAAGTTGGTGGTGAGGCCCTGGGCAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCTTTGGGGATCTGT

D) Ve sRRT ELEZH%* - Genomics
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HEHTFE (Genome annotation)

- BX: MREMERFHENIR, MEREMEER

EEMS TR TR TR, BAAR RS
SRHI—

TASSYANNN.]

» ZEK5FEE (Structural annotation) : ERE(IBREEE
= IHBEFRR (Functional annotation) : EFEIDseN: HiFiss:

- BRY: RBIERABRY FENERFEMZFINEETT
4 (BiEHEEER. JFRIERNA, i%-*f =) =ZIIN
TEsTHs) | HHENESEYIFINEE (6l: ENCODE) ,

- BN BREITREEMFHRRIE ’.itH MEEZE
11?155%5% 1Z =X QEIEEF¢E/JJF'_}'_ E : QE/E;&FL_LT}‘A

SRATT AR R B B SR J—T@q—ﬁﬁﬁﬁ’]ﬁ

Genome annotation: from sequence to biology. Nature Reviews Genetics 2001
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HEH;FE11%: ENCODE

ENCODE Encyclopedia Version 2:
o o0 o o o Genomic and Transcriptomic Annotations

- -~ 1 6'\
P “a— —— -
What? ( i O 2]
Protein-level annotation o3 “” ™) Encyclopedia of elements @
e ) Sa8a N - — — - — —7
lﬂ\' I \\ a \J
. L

list of functional elements in the human genome, including
elements that act at the protein and RNA levels, and
regulatory elements that control cells and circumstances
in which a gene is active.

The ENCODE has two levels of annotations:

« Integrative-level annotations integrate multiple types
of experimental data and ground level annotations.

« Ground-level annotations are derived directly from
the experimental data, typically produced by uniform
processing pipelines.

R

Genome annotation: from sequence to biology. Nature Reviews Genetics 2001
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Genome Annotation

m National Library of Medicine Home  WritetotheHelpDesk ~ Q

NLM Support Center > Knowledge Base > KA-03574

What is genome annotation? 2eprin

Views: 3746

Genome annotation is the process of finding and designating locations of individual genes and other features on raw DNA sequences, called assemblies. Annotation gives

meaning to a given sequence and makes it much easier for researchers to view and analyze its contents. To visualize what annotation adds to our understanding of the
sequence, you can compare the raw sequence (in FASTA format) with the GenBank or Graphics formats, both of which contains annotations. In both instances note the
placement of individual genes and other features on the sequence.

When a group of researchers assemble a genome, they may also — with processes they establish themselves — annotate it at the same time. In the past, an assembly with

annotation was known as a build. These days, the term build is rarely used, as the genome assembly process and its annotation process are often completely uncoupled.

They can be conducted at different times by different parties. For example, the Genome Reference Consortium (GRC) is maintaining and updating the human reference
assembly. GRC releases assembly (sequence) updates and deposits these to the International Nucleotide Sequence Database Collaboration (INSDC) without annotation.
GRC prepared the latest major assembly update (major release designated as GRCh38) in December 2013 and it has since followed with several minor updates (patches). In
further processing of an assembly update, the NCBI staff creates a RefSeq version of the submitted INSDC assembly. Following that, NCBI annotates the RefSeq version of
the assembly. Each annotation release has its own designation and time stamp. For example, the latest (as of May 2021) NCBI annotation release is designated as Release
109.20210514.

In addition of the human reference genome, NCBI staff annotate numerous eukaryotic genomes via the powerful Eukaryotic Genome Annotation Pipeline. Visit

the Eukaryotic Genome Annotation at NCBI page to start exploring extensive documentation on the annotation process, and to follow the progress of individual genome
annotation.

NCBI staff have also developed the Prokaryotic Genome Annotation Pipeline that is available as a service to GenBank submitters and also as a stand-alone software
package.

https://support.nlm.nih.gov/knowledgebase/article/KA-03574/

BHEHZ - Genomics
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ACACTCGCTTCTGGAACGTCTGAGGTTATCAATAAGCTCCTAGTCCAGACGCCATGGGTCATTTCACAGAGGAGGACAAGGCT
ACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGAAGATGCTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATG
GACCCAGAGGTTCTTTGACAGCTTTGGCAACCTGTCCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCA
AGAAGGTGCTGACTTCCTTGGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCAC
TGTGACAAGCTGCATGTGGATCCTGAGAACTTCAAGCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAATCCATTTCGGCAA
AGAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGAAGATGGTGACTGCAGTGGCCAGTGCCCTGTCCTCCAGATACCACTGAG
CTCACTGCCCATGATTCAGAGCTTTCAAGGAT» ~r~mmmammamanax ~CAATACAAATAATAAATCTATTCTGCTGAGAGAT
CACACATTTGCTTCTGACACAACTGTGTTCA( CACCATGGTGCATCTGACTCCTGAGGAGAAGTCT
GCCGTTACTGCCCTGTGGGGCAAGGTGAACG! AGGCCCTGGGCAGGCTGCTGGTGGTCTACCCTTG
GACCCAGAGGTTCTTTGAGTCCTTTGGGGAT( GTTATGGGCAACCCTAAGGTGAAGGCTCATGGCA
AGAAAGTGCTCGGTGCCTTTAGTGATGGCCT( CAAGGGCACCTTTGCCACACTGAGTGAGCTGCAC
TGTGACAAGCTGCACGTGGATCCTGAGAACT" TGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAA
AGAATTCACCCCACCAGTGCAGGCTGCCTAT( GTGGCTAATGCCCTGGCCCACAAGTATCACTAAG
CTCGCTTTCTTGCTGTCCAATTTCTATTAAAC GTCCAACTACTAAACTGGGGGATATTATGAAGGG
CCTTGAGCATCTGGATTCTGCCTAATAAAAA} CACTCGCTTCTGGAACGTCTGAGGTTATCAATAA
GCTCCTAGTCCAGACGCCATGGGTCATTTCAC CTATCACAAGCCTGTGGGGCAAGGTGAATGTGGA
AGATGCTGGAGGAGAAACCCTGGGAAGGCTC( ACCCAGAGGTTCTTTGACAGCTTTGGCAACCTGT
CCTCTGCCTCTGCCATCATGGGCAACCCCAAI GAAGGTGCTGACTTCCTTGGGAGATGCCACAAAG
CACCTGGATGATCTCAAGGGCACCTTTGCCC! GTGACAAGCTGCATGTGGATCCTGAGAACTTCAA
GCTCCTGGGAAATGTGCTGGTGACCGTTTTG( GAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGA
AGATGGTGACTGCAGTGGCCAGTGCCCTGTC( TCACTGCCCATGATTCAGAGCTTTCAAGGATAGG

CTTTATTCTGCAAGCAATACAAATAATAAATI ‘) r ACACATTTGCTTCTGACACAACTGTGTTCACTAG
CAACCTCAAACAGACACCATGGTGCATCTGAC

CCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGA
TGAAGTTGGTGGTGAGGCCCTGGGCAGGCTG( ACCCAGAGGTTCTTTGAGTCCTTTGGGGATCTGT
CCACTCCTGATGCTGTTATGGGCAACCCTAA( — GAAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCT
CACCTGGACAACCTCAAGGGCACCTTTGCCACLALC +1unviunucLaene 1 GTGACAAGCTGCACGTGGATCCTGAGAACTTCAG
GCTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAATAAATCTATTCTGCTGAGAGATCACACATTTGCTT
CTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCC
TGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTC
TTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCTCGG
TGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACACTGAGACTTGGGAACTGTCAACCGTTTA

SRR LY EHE% - Genomics
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HEHETRE: SIEEEMII6EERE
Like parenthood, genome annotation responsibilities do not

end with birth. — BEEB;TEAREE EEAERF"
Genome Annotation

@ WV

Structural Annotation Functional Annotation
ORFs, genes Biological function
Reqgulatory elements Biochemical function
Repeat elements Regulatory function

A beginner's guide to eukaryotic genome annotation. Nature Reviews Genetics 2012
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Curation: value-added annotation

- Curation (884g) involves the
annotation, translation,
presentation and publication
of the data into a database that
enables integration of the
scientific literature as well
as large data sets.

* Primary goals of curation:

« accurate and comprehensive
representation of biological
knowledge;

e easy access to this data for
working scientists and a basis
for computational analysis.

Bioinformatics: Curation generation. Nature 2011
http://www.biocurator.org

AT
:ah‘x%ff_m . . .. .
s sg;ﬁ Genomics, Proteomics & Bioinformatics

{SE\ Volume 12, Issue 4, August 2014, Pages 153-155

Perspective

Bringing Biocuration to China

Zhang Zhang! 2 =, Weimin Zhu 23, Jingchu Luo *

T International
Show more v ’\) Society for
Biocuration

+ Add to Mendeley o8 Share 93 Cite

https://doi.org/10.1016/j.gpb.2014.07.001 Get rights and content

Under a Creative Commons license ® open access

Abstract

Biocuration involves adding value to biomedical data by the processes of
standardization, quality control and information transferring (also known as
data annotation). It enhances data interoperability and consistency, and is
critical in translating biomedical data into scientific discovery. Although
China is becoming a leading scientific data producer, biocuration is still very
new to the Chinese biomedical data community. In fact, there currently
lacks an equivalent acknowledged word in Chinese for the word “curation”.
Here we propose itdChinese translation as “#i 4" (Pinyin: shén bian )| based
on its implied meanings taken by biomedical data community. The 8th
International Biocuration Conference to be held in China
(http://biocuration2015.tilsi.org ~) next year bears the potential to raise the
general awareness in China of the significant role of biocuration in scientific
discovery. However, challenges are ahead in its implementation.

HEH - Genomics
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,E\*QEMEEFM Regulatory

BESE

Coding Region Termination

region i J
5’ end g " Lo 3'end
( [ 5 —— i D
Intergenic DNA  Distal Proximal Intergenic DNA
WiLgveS:  mpmicE Transcription
— -
5end | ] I ] 3'end
AU UGA
Start UAA
: UAG
RNA transcript Sinp
HiZEYMERESE _
5' UTR Coding region
upstream 3'UTR
enhancers TATA box
i = Exon 3
fox:n\o‘er Exon 1 Exon 2 * DNA
5 3
Intron 1 Intron 2
Initial transcript
5' cap (Still in nucleus) 3' Poly-A tail

\E)

 (CRLE R Ve

Iniversity of Chinese Academy of Sciences
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FiZENEEBIERE

HREF
JRADE T JESRESERFTN
ST S R R Y
RElREELLRS rRNA

e | NCB ”r<

'\ UniProt

Y

GO/KEGG; T

NCBI NR (Non-Redundant Protein Sequence Database)
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HEHFS

BEFIIDHT

EEFT
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BLAST /~ NCBI nr

GO/KEGGjE#E
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7' 4 University of Chinese Academy of Sciences
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- JEMSCIGTFER: B otT, BEHEREGRERAERAF
%]ldim5EWKm
o FMHESCISTIN : EITTEAIXIDNAR 7§UL{T¢%?E?$—:,
SHSHRER, B=5. AME (EERF)
» ETERASEEEIHES

- EFEEEREE
EEERS
EEEE ~genen




hiz—: BFERESHEBIHES

ERzEFEYIHIERENHES], MEEBRESFHE, 7
ETHHEERLHE (Open reading frame, ORF) T EE

Gene

/ \

ATG AAA TTA TTA TTA .. GGT ACA CAT AAA AAG TGA

GAA ATT —>
TTRELY {

—
—
7NHIORF ATG AAA —>

5 ATGAAATTATTATTA .. GGTACACATAAAAAGTGA 3’
3 TACTTTAATAATAAT .. CCATGTGTATTTTTCACT 5’

< TTC ACT
< TTT CAC

<— TTT TCA

@ tanTmxy EE4HZ - Genomics



hiz=:. BFREREBEEE
B REEETHNERFY SEEREREFSIHT
tUaR, MPEXE S LERIRERFIRELG, ATR
TR RIS EFR A RIREEE,
FiRE=RBLA T MER:
+ DNAFFIFEERESEE
» ORFHEFIZE(
+ ORFEMERHIREEFEME
. 1B SIS RETELL




RiREEIRYRE

- BEZREREEE (Orthologous gene) « ZZR[ERERE (Paralogous gene)
M E—HFcEEH(CTMAIER ERTEESHM~ENEEER

RZHE R EIREEGEHREE, SREREREEIERIHER, Bl
EEREEEN, FEERERS ERFFUERFNINRE LT BE 3RS AE

RS, ERAUSEAEE

| B . J/
Y - il Y
Orthologs () 5. Orthologs (R)
Paralogs (cattle)
e -
—
Homologs
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RRTE, EEF—ENE

- [ERE (Homology) : #H{CEEFIRTHE
HICHARE DS, FRERYIF Z BRI X
A, FFTUERRENFRAFRER 8" &
"I, BT EEHER.

- tHIEME (Similarity) : FRHIZEHERIN R GEE
TEHIRIEEGI, BT ESEHEE.

- —ZM%E (Identity) : FRAZBfBREN A SZEN
FHIROELE), IErTEmEESN— G, &

B — — |

__I_LEE;EL
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R vs —EHE

The percentage of identical residues (identity) or the percentage
of residues conserved with similar physicochemical properties
(similarity), is usually used to "quantify the homology."

hemoglobin subunit beta-like [Canis lupus familiaris]
Sequence ID: NP_001257812.1 Length: 147 Number of Matches: 1
See 1 more title(s) v

Range 1: 1 to 147 GenPept Graphics

Score Expect Method Identities Positives aps
275 bits(702) 2e-96 Compositional matrix adjusty 132/147(90%)R138/147(93%) J0/147(0%)

Query 1 MVHLTPEEKSAVTALWGEVNVDEVGGEALGRLLVVYFWTQRFFESFGDLSTPDAVMGNFK 60
MVHLT EEES5 V+ LWGEVNVDEVGGEALGRLLAVYPWIQRFF+SFGDLSTPDAVM N K
Ebjet 1 MVHLTAEEKSLVSGLWGKVNVDEVGGEALGELLIVYFWTQRFFDSFGDLSTPDAVMENAK 60

Query 61 VEAHGEEVLGAFSDGLAHLDNLEGTFATLSELHCDELHVDPENFRLLGNVLVCVLAHHFG 120
VEAHGEEVL +F5DGL +LDNLEGTFA LSELHCDELHVDPENF+LLGNVLVCVLAHHFG
Sbject 61 VEAHGEEVLNSFSDGLENLDNLEGTFARKLSELHCDEKLHVDPENFRELLGNVLVCVLAHHFG 120

Query 121 EKEFTPPVQAAYQEVVAGVANALAHEYH 147
KEFTP VQARYOQREVVAGVANATAHEYH

Sbjct 121 KEFTPQVQAAYQKVVAGVANALAHKYH 147 In BLAST, similarity refers to
a positive matrix score.

HEH - Genomics




FEE. —EEENE: SHNXR

"MERFYIRIEIRE" Reegmrn "§" s&d& "L
BRIEARGEEL.

o ML —EUE T AR ENA RIS EXIRLREMERY
SWigts, —higis, fAEE > —8i4E.

- —fikin, A ERYHEMIERI—3IERS . Ry
EIHELREIE T E S D,

- BARREFRERERY_ LZBLRY, ERUNREINA—E
=i,

THXEEAR =& 1EHREvHEIA

AZENP_000509.15%! (hemoglobin subunit beta, 1477M&EER)

5XINP_001257812.1%%! (hemoglobin subunit beta-like, 1471\&,

Hig) EiR, HBIAEEIR93%, —E$1X90%,

R EEHF - Genomics


https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.ncbi.nlm.nih.gov/protein/NP_001257812.1?report=genbank&log$=protalign&blast_rank=1&RID=7KKERSCV01R

Amino Acid Similarity Network

Node Color Node Size

A& 25 5B &0

50 6270 “80* 90 1004 B8 2 1 Q0 1 2 3 4

3.0 . 4.0 . L . © Chemical O Matrix score
! ~ ~ Chemical2  Hydropathy
 Polarity opl
“Charge T pK1
"' Hydrophobicity T pK2
T 1 Acid or Base “van der Waals
C ~1Codon count ~Occurrence
. ~ Essentiality “1Mass(Da)
A
g Acidic Aliphatic Aromatic
' E Basic Cyclic Hydroxyl/Sulfur

| _® Cysteine

H 103.1388 Da | 1.9%

e M ' -y UGU, UGC
L’ ! The sulfur atom bonds readily to heavy
N metal ions. Under oxidizing conditions, two cysteines

can join together in a disulfide bond to form the amino

Y acid cystine. When cystines are part of a protein, insulin

for example, the tertiary structure is stabilized, which

(’ @' makes the protein more resistant to denaturation;

) therefore, disulfide bonds are commeon in proteins that

have to function in harsh environments including

W digestive enzymes (e.g., pepsin and chymotrypsin) and

structural proteins (e.g., keratin). Disulfides are also

. found in peptides too small to hold a stable shape on
http://ahmetrasit.com/blosum/ their own?c%, insulin). .
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FZEEBEEERENE R

5 4% £ [E4H F180%-90% B F 5 S 5 R iE A [E
. MBEMIZMNcontainedfJORF, B—NE
A (BERAgE—)

. EREAEEEENER TSR EE
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Rtz E E

- FREYMEFRNSHESAR (MENFHRLEFAEENR) 57
EREEEZ R, REHENNEERTNG EZEESERNAR.
Prodigal#1Glimmer 2 N FB & AT iZ R E Y E R S TR
i, HERES.

- [RIE: BEEERSE, I ERT o0

ATG (DHGTG. TTG)FFHAM .. — |*= TR 2
O ¥ o— 1 —— 3
I8, BHEITGA. TAG. TAA, 5 %5 ZE

- ZIRRF: EEZMARS, BE
ST REMMRNAEE—#8, — #WRF __
(IFR—EFEAMN, BEZE b | e EEE .

EMA

H—REN RSB AR - e
FHIFER, SER—Ean 2 PER
R 5

=y #3330




IStz mS 2 E TR

Glimmer: EARED/RPMEXEFER (IMM) RKIRFHI 415 X FIEHR
BXE. —RERA=FE50ENZ&ER (Delcher et al. 2007.
PMID: 17237039) :
» AFEGKRARRILRIFHEE
= HBERFYIEZIORFEE
= AEFRBASHNENEE (EXRAESEIEERSHIE)
Prodigal: EZMZISHEEBEEREREZL, s EZEMHERM
MTE, THESGCHWERASA, R ERATEERELE (Hyatt et
al. 2010. PMID: 20211023)
GeneMark: [RIEZFERASGIHTFREFMLTN (@b initio)57%,
RBUEMEIFIRFEZESH, BEHEADNAFI P ZEIRNE
BURE, F| A4S X FIEMRE XA EER 5 R AN E R ITEE
;M (Besemer, et al. 2001. PMID: 11410670)
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JESRRIRNA 5 ROF5

JELRFERNA (non-coding RNA, ncRNA) , IEHEARHEIZFRERR
HIRNA, ZAtRNA. rRNAZE, XLERNATHEIERELDR, EREHS
BEENEYEINGEE.
miRNA (/A\RNA, microRNA) : &id5B#r{EERNA (MRNA)
e, #EmilFlERENERERIE, FiEEERRIE. MaEH.
TR LERFEFLRHEEZER.
- tRNA (383iERNA, transfer RNA) : EHSERFNIZTEER, £z
AmMRNAIES TERERRK.

rRNA (3#E{RRNA, ribosomal RNA) : 5EARSEFBRETEK
, HIMRERIEAMRNARIZZE, REMRNAFIERE B REVIAET.
snRNA (/MZ%ZRNA, small nuclear RNA) : FE&E5mRNAR[{E
BT, F2RARBEMRNA, ERNATIHIIAMEER S -

HEH - Genomics



BHEH RNATER

rRNAFH
=  RNAmmer: AETEEZEFFIHIMN LT
» EEZEYF, 88 LUT3MERAIRNA
» 5SS rRNA
» 16S rRNA

» 23S rRNA

Web server: http://www.cbs.dtu.dk/services/RNAmmer/

Lagesen K, et al. 2007. PMID: 17452365
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http://www.cbs.dtu.dk/services/RNAmmer/

RNAMmerg{E B

SUBMISSION

Paste a single sequence or several sequences in FASTA format into the field below:
Select kingdom of input sequences:

Bacteria ¥

Submit afile in FASTA format directly from your local disk:
RS | A

Submit || Clear fields

Restricjons:
At mostlf,000 seguences pndff, 000,000 nuclectided per submission

Confidentiality:
| The sequences are kept confidential and will be deleted after processing.

RNAmmer Predictionn Server - results

NCEANA Technical University of Denmark

L1515 CBS

OFELLR

#oowrce-version Minmer-1.2 (Linwe wwwappl] 2.6, 34, 10-0.6-desktop #1 SNF PREEMET 2011-12-13 18:27:38 +0100 x86_64 x86_Rd x86_64 GH/Linux)
#ate 2019-12-30

#HType IHA

# seqnanme source feature start end score t/- frame attribute

#
ContigZ RMAnmer-1.2 (Linux wawapp0l 2.6.34. 10-0. 6-desktop #1 SWP PREEMET 2011-12-13 18:27:38 0100 x85_54 x86_84 xB6_64 GHU/Linux) rBFR 2025 23 988 -
ContigZ RMAnmer-1.2 (Linux wawapp0l 2.6.34. 10-0. 6-desktop #1 SWP PREEMET 2011-12-13 18:27:38 0100 x85_54 x86_84 xB6_64 GHU/Linux) rBFR 2191 S0 38001 -
ContigZ RMAnmer-1.2 (Linux wawapp0l 2.6.34. 10-0. 6-desktop #1 SWP PREEMET 2011-12-13 18:27:38 0100 x85_54 x86_84 xB6_64 GHU/Linux) rBFA 5265 BB04 07T -
#

Ss_rBHA
23s_rRHA
16s_rEHA

DOWHLOAD FREDICTION RESULTS

N QxR

RNAmMmerfEZ ;£ #%F

University of Chinese Academy of Sciences




tRNATFNERE

tRNAscan-SE: &% MRANFMAHIESF, BE TS
FREMRTFFEIER . t(RNAZREHN ST, EFRIT
Gl T FBR A B RS HRAMRTHIEETRE, BIREEIR
A99% I EtRNAZ A

Web server: http://lowelab.ucsc.edu/tRNAscan-SE/
Chan PP, et al. 2019. PMID: 31020551



http://lowelab.ucsc.edu/tRNAscan-SE/

tRNAscan-SETfEZe 5

Search options
Sequence source T )
Search mode Default )

Query sequence

@ Formatted (FASTA) © Raw Sequence

Sequence name (optional)

(Queries are limited fo a total of less than 5 million nucleotides at any one fime)
or submit & file:

FEZIE | FiltersM fasta
Clear Sequence

Qutput BED format

Extended options

Qutput

Disable pseudo gene checking
Show origin of first-pass hits
Show primary and secondary structure components to scores

Gendetitg Code for t(RNA Isotype

Prediction: Universal

Score cutoff

Default cut-off value should only be changed for execptional condifions

PaATRX,

University of C e Academy of Sciences

Results
Download as text

Predicted  Similar
Sequence fRNA {RNA NAs in tRNA
Heine # Smctre  GRNAd  DEOID
MySeqt 1 View View 13
MySeq2 1 View View 6
MySeq3 1 View View "
(no spaces) s (e e

MySeqd 1 View View 6
MySeq5 1 View View 3
MySeqf 1 View View 7
Isotype-Specific Model Scores:
Download as text

Anticod Lsu Fl’:tl!'

nucodon Prediction
{RNASGA  pregicted (Anticodon Ala Arg Asn

isotype v, Isotype

Y Model

MySeql.tmat Thr Consistent 626 63.2 481
MySeq2fmal Arg Consistent 425 . 678
MySeq3.tmat Ser Consistent | 242 454 89
MySeqdfmal Leu Consistent 408 324 -126
MySegs.tmal SeC Consistent m m 54
MySeqfifmal Lys Inconsistent 150 503 212

SBREEERE] 2nd st score 31 ighest core

Run Statistics:
Search options
Search Mode
Searching with

Eukaryofic

Infernal First Pass-»Infernal
Isotype-speciiic model scan  Yes
Covariance model models/TRNAinf-euk cm
models/TRNAinf-euk-SeC.cm

Infermal first pass cutoff scare 10

BHEHZ - Genomics

Asp

344
202
01
56
21

6.0

fRNA
End

Cys

4
484

5.6

Gin

00 o

341

fRNA
Type

Thr
Arg
Ser
Leu
SeC

Lys

Glu

219
300
a7
No
Hit
Hit
92

i gl g g
Tat 0 0 70 Te a1
TeT 0 0 751 Arg 03
A A 59 s Sor 1183
AAG 0 0 80 Leu 022
TCA 0 0 1459 seC 1459
oI 0 0 721 Leu 57
Gy Hs lle Leu lys Met Phe Pro SeC Ser Thr Trp
33 609 860 265 44 ©2 208 41 N 05 .599
BA 474 54D M1 510 624 248 26 1B %2 668 515
39 4711 985 6 78 03 27 15 1 .45.3 12
%8 506 305.-112 12 19 28 N J6I7 |5 375
20 25 58 57 20 )9 MO 7127.714.5 05 o
23 699 553.13 us 21 25 N 14 st 30

tRNAEREZER

Tyr

586
44
510
08
44

548

Note

None

None

None

None

None

IPD-73.90

Val

613

iMet

71

57

No
Hit

No
Hit
No
Hit
No
Hit



ncRNAF;

* Infernal: #3777 3,016 1"RNAXFR, HXTFIHRIE
BT —HMZ G R ERE, 2k T Rfam
WHEEE -

« FARfamZREH A ERE, KARfamBTH
InfernalZFX - FMMIRNA. snRNAFFIZENcRNA.
 Rfam/Infernal 57AN T 32, AILATUN & FRNAZ
MR G, BERFFMEE. MREFFHEITNE
—RIERIBRNAREX T, BEIKAFFERNAIG
FEATFN

Kalvari et al. 2018. PMID: 29927072
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[FZEEH EEFRIE—PGAP

Core protein Genomic Clade ID
clusters by clade sequence Taxonomy ID

PGAP ( Prokaryotic Genome Y -
tBLASTN, GeneMarks
Annotation Pipeline) : &iTi% —_— _

Genes predicted by Disrupted Species specific )__

j:)ll:=l|._lI EJI_ILIE EI\J E E [ﬁ{% I%\ﬁﬁ i&?j_-ﬁ :Il-jl_ core protein alignment [ genes parameters ’

. DESIHMROEERE, R =
EXEFHRARERANT

——r

Representative Predicted
I N RefSeq proteins proteins RNA gene
Wrig IR RET IR, REX Pt
N A 2 isrupte ‘ CRISPR
%H;I%Ijjﬁgo I:I.] }\_LQEI%EIIJBEHI‘J Dnzenpetsd prediction

;E%':% , E’ iiﬁa N C B I Xja:gm E “Repaired” RNA genes

genome CRISPRs
Nt

S— //'/

HAFHIRAZHIINSDCIRE, F+ e
protein alignment PASS2
BSFUNiProtin2Z RN, i
Final
NCBI prokaryotic genome annotation pipeline. Nucleic Acids Res. 2016 s

T(a#trf?%&f? HEH - Genomics

iversity of Chinese Academy of Sciences



RAST ( Rapid Annotation using

Subsystem Technology) : X4
T BRI E (draft

genome or complete genome)

MR I EEE

oj

HFETH

A

AR R AITIRES

—r ~ O

TN ORF, rRNA. tRNA
X LS B2 IET R 2,

Brettin T, et al. 2015. PMID: 25666585
@ TanTRRT

RAST

Submit batches of

Submit a genomes
i (improved)
Find rRNA
genes
(new version )
Find tRNA ~ Find repeat
genes I regions
Find pyrrolysyl Find
and seleno- ‘ Streptocococcus
proteins repeats
(if necessa ry)

Call ORFs
(expanded)

*

Find CRISPR
elements

L 2

Annotate genes with
k-mers:

FIGfam or annotation-

based

R 2

E

Annotate
hypothetical

proteins usin
related

Add user-defined
[e] annotations
(optional)

features and

Remove
overlapping - Export
features ! Genome

HEH - Genomics




[FZEE A EF RFE—Prokka

Prokka: [RZERABFFENSITRIE, SEERE

AR RBREEREGEN

£1E. I

Comparison of annotation of E.coli K-12 accession U00036.2

Feature prediction tools used by Prokka

Feature
Tool (reference) Features predicted Total CDS
Prodigal ( Hyatt 2010 ) Coding sequence (CDS) Matching start
RMNAmmer ( Lagesen et al. , 2007 ) Ribosomal RNA genes Different start
(rRNA)
Missing CDS
Aragorn ( Laslett and Canback, 2004 ) Transfer RNA genes Exira CDS

Hypothetical protein

SignalP ( Petersen ef al. , 2011 ) Signal leader peptides
With EC number
Infernal { Kolbe and Eddy, 2011 ) Non-coding RNA
Total tRNA
Total rRNA

Prokka: rapid prokaryotic genome annotation.
Bioinformatics 2014

N Pa# TRy HEHZ: - Genomics

Reference

4321

114

B8

22

Prokka

4305

3828

318

172

159

278

1050

B8

22

RAST

4512

3571

533

214

405

638

1118

B8

22

ab
Bb/

xBase2

4444

3025

1052

241

367

156

88

22

University of Chinese Academy of Sciences



COGI#

COG (Clusters of Orthologous Groups of proteins, EiEZEHAE)
COGH A, —REEZEYH (COG) , F—EREZLEY
(KOG) , EHENCBISZEHAEFNELNIEE, COCHIBEIRIRI
BE—HA IS N +73E. COGERIFEZEMINEE TS REIERE,
HRIEF1EE#H.

COGs
Phylogenetic classification of proteins encoded in complete genomes
COGs on FTP Publications

e 2003 COGs, 2014 update, HTML new « Original COG paper. Science 1997 Oct 24:278(5338):631-7
s 2003 COGs, 2014 update, dataNew « 2003 database update. BMC Bioinformatics 2003 Sep 11:4(1):41
* 2003 COGs, original format e 2003 eukaryotic KOGs. Genome Biol. 2004 Jan 15:5(2):R7.
e 2003 KOGs, original format ¢ Cyanobacterial COGs. Proc Natl Acad Sci U.S.A. 2006 Aug 29:103(35):13126-13131.
* 2003 COGs « Lactic acid bacteria COGs. Proc Natl Acad Sci U.S.A. 2006 Oct 17:103(42):15611-15616.
o arCOGs Hew « 2007 archaeal COGs. Biol Direct 2007 Nov 27;2:33.
« NCVOGs « NCLDYV COGs. Virol J. 2009 Dec 17:6:223.
o mimiCOOGs ¢ Improved COG algorithm. Bioinformatics 2010 Jun 15:26(12):1481-1487.
e 2011 POGs, annotated e 2011 phage COGs. J Bacteriol. 2011 Apr:193(8):1806-1814.
e 2011 POGs, extended « Orthologs and BBH. Genome Biol Evol. 2012 Jan:4(12):1286-1294.
e 2013 POGs e 2012 archaeal COGs. Biol Direct 2012 Dec 14:7:46.
o COG software e 2013 phage COGs. J Bacteriol. 2013 Mar;195(5):941-950.

¢ mimiCOGs. Virol J. 2013 Apr 4;10:106.

« 2014 update of 2003 COGs. Nucleic Acids Res. 2015 Jan:43:D261-D269. vew

s 2014 archaeal COGs. Life 2015 Mar 10:5(1):818-840. new

The previously existing COG pages are retired. l
omments and questions to cogs@ncbi.nlm.nih.gov or to the project supervisor.
4 /¥ 225 i
TEA TR EREEY - Genomics

University of Chinese Academy of Sciences




BHEHTFER

COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
. H H NCBI review. The reference sequence is identical to U00096.
Escherichia coli str. K-12 substr. MG1655, complete genome O Now 4, 5013 this sequonce vereton ceplaced e 000513 2.
NCBI Reference Sequence: NC_000913_3 Changes to proteins and annotation made on March 7, 2022. Current
FASTA  Graphics U00096 annotation updates are.derlved from EcoCyc
—— https://ecocyc.org/. Suggestions for updates can be sent to
— biocyc-support@ai.sri.com. These updates are being generated from a
Go to: [v] collaboration that includes EcoCyc, the University of Wisconsin,
- UniProtKB/Swiss—-Prot, and the National Center for Biotechnology
LOCUS NC 000913 4641652 bp DNA circular CON 09-MAR-2022 Information (NCBI).
DEFINITIONf] Escherichia coli str. K-12 substr. MG1655, complete genome. COMPLETENESS: full length.
ACCESSION NC_000913 FEATURES T.oacation/Oualificer
VERSTION NC 000913.3 source 1..4641652
DBLINK BioProject: PRJNA57779 /organism="Escherichia coli str. K-12 substr. MG1655"
BioSample: SAMN02604091 mol type="genomic DNA"
KEYWORDS RefSeq. /strain="K-12"
SOURCE Escherichia coli str. K-12 substr. MG1655 /sub_strain="MG1655"
ORGANISM Escherichia coli str. K-12 substr. MG1655 /db_xref="taxon:511145"
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; 190..255
Enterobacteriaceae; Escherichia. /gene="thrL"
REFERENCE 1 (bases 1 to 4641652) /locus_tag="b0001"
AUTHORS  Riley,M., Bbe,T., Arnaud,M.B., Berlyn,M.K., Blattner,F.R., /gene synonym="ECK000L"
Chaudhuri,R.R., Glasner,J.D., Horiuchi,T., Keseler,I.M., Kosuge,T., /db_xref="ASAP:ABE-0000006"
Mori,H., Perna,N.T., Plunkett,G. TTI, Rudd,K.E., Serres,M.H., /db_xref="ECCCYC:EG11277"
Thomas,G.H., Thomson,N.R., Wishart,D. and Wanner,B.L. /db_xref="GeneID: 944742"
TITLE Escherichia coli K-12: a cooperatively developed annotation oha 190..255
/gene="thrL"
Snapsll10t——2005 /locus tag="b0001"
JOURNAL Nucleic Acids Res. 34 (1), 1-9 (2006) /gene gynonym:"ECKOOOl"
PUBMED 16397293 /codo; start=1
REMARK Publication Status: Online-Only /transI table=11
REFERENCE 2 (bases 1 to 4641652) /producE:"thr :peron leader peptide”
AUTHORS Hayashi,K., Morooka,N., Yamamoto,Y., Fujita,K., Isono,K., Choi,S., /protein id="NP 414542 1"
Ohtsubo,E., Baba,T., Wanner,B.L., Mori,H. and Horiuchi,T. /db xref—"UniProtKB/Swiss-Prot:POADSE"
TITLE Highly accurate genome sequences of Escherichia coli K-12 strains /dbixref="ASAP:ABE—OOOOOOG"
MG1655 and W3110 /db xref="ECOCYC:EG11277"
JOURNAL Mol. Syst. Biol. 2, 2006 (2006) /db:xref:"GeneID:944742"’
PUBMED 16738553 /translation="MKRISTTITTTITITTGNGAG"

https://www.ncbi.nlm.nih.gov/nuccore/NC_000913.3/

TR

University of Chinese Academy of Sciences
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https://www.ncbi.nlm.nih.gov/nuccore/NC_000913.3/

gene

gene

189874..190599

/gene="rpsB" ] e
/locus_tag="b0169"

/gene synonym="ECK0168"

/db xref="ASAP:ABE-0000575"

/db_xref="ECOCYC:EG10901"

189874..190599

/gene="rpsB"

/locus_tag="b01639"

/gene synonym="ECK0168"

/codon_start=1

transl table=11

/product="30S ribosomal subunit protein S2" I

/protein 1d="AAC/32Z60.17

/db xref="UniProtKB/Swiss-Prot:POATVO"
/db_xref="ASAP:ABE-0000575"

/db_xref="ECOCYC:EG10901"
/translation="MATVSMRDMLKAGVHFGHQTRYWNPKMKPFIFGARNKVHIINLE
KIVPMFNEALAELNKIASRKGKILFVGTKRAASEAVEDAALSCDOQFFVNHRWLGGMLT
NWKTVRQSTIKRLKDLETQSQDGT FDKLTKKEALMRTRELEKLENSLGGIKDMGGLFDA
LEVIDADHEHIATKEANNLGIPVFAIVDTNSDPDGVDEVIPGNDDATRAVTLYLGAVA
ATVREGRSQDLASQAEESFVEAE"

190857..191708 gene
Jgene="tsET ] e
/locus tag="b0170"

/gene_synonym="ECK0163"

/db_xref="ASAP:RABE-000057¢"

/db_xref="ECOCYC:EG11033"

190857..191708

/gene="tsf"

/locus_tag="b0170"

/gene synonym="ECK0169"

/codon_start=1
/trans] table=11
pproduct=“protein chain elongation factor EF-Ts"

/protein 1d="AAC/3281.1"

/db_xref="UniProtKB/S5wiss-Prot:POAGPL"

/db xref="ASAP:ABE-0000579"

/db xref="ECOCYC:EGL11033"
/translation="MAEITASLVKELRERTGAGMMDCKKALTEANGDIELATENMRKS
GATIKARKKAGNVAADGVIKTKIDGNYGIILEVNCQTDEFVAKDAGFOQAFADKVLDAAVA
GKITDVEVLKAQFEEERVALVAKIGENINIRRVAATEGDVLGSYQHGARIGVLVAAKG
ADEELVEHIAMHVAASKPEF IKPEDVSAEVVEKEYQVQLDIAMQSGKPKETAEKMVEG
RMKKFTGEVSLTGQPFVMEPSKTVGOLLKEHNAEVTGEF IRFEVGEGIEKVETDFAAEV
ARMSEKQS"

https://www.ncbi.nlm.nih.gov/nuccore/NC_000913.3/

PRMNTRRT EE4% - Genomics

University of Chinese Academy of Sciences

228756..228875

/gene="rrfH"

/locus tag="b0205"

/gene synonym="ECK0205"

/db xref="ASAP:RABE-0000686"
/db xref="ECOCYC:EG30076"
/db xref="GeneID:944898"
228756..228875

/gene="rrfH"

/locus tag="b0205"

/gene synonym="ECK0205"
/product="5S ribosomal RNA"
/db xref="ASAP:RABE-0000686"
/db_xref="ECOCYC:EG30076"
/db xref="GeneID:944898"
228928..229004

/gene="aspU"

/locus tag="b0206"

/gene synonym="ECK0206"

/db xref="ASAP:ABE-0000688"
/db_xref="ECOCYC:EG30024"
/db xref="GeneID:944880"
228928..229004

/gene="aspU"

/locus tag="b0206"

/gene synonym="ECK0206"
/product="tRNA-Asp"
/note="tRNA-Asp (GUC) "

/db xref="ASAP:ABE-0000688"
/db_xref="ECOCYC:EG30024"
/db xref="GeneID:944880"



https://www.ncbi.nlm.nih.gov/nuccore/NC_000913.3/
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Kozak FEFI#R N

KozakFHl 2R TFEZEYIMRNAR—EFS, I FmRNA 5
B FEaEEN—ERZERFY, BEEGCCRCCATGG, HER

1At EEE{ERA.
A c
- - CCAA Q‘g-—
0 R 5 0 o Dol © i 6k oo e
HIABLF: ATG/GTG : AT TR ki

F—MATCGHIE R kIEKozak#INl, BNE— P ATGNIZEFYIRVIRE D
FLEENSITTIE, BEE— ATCHIREEA, T, GHRIERAL, 2, 3
i, MKozakLNETHEAINT :

N ety The K k '
(D) EBAMIIRFIENG nucleic acid motit that
(Z)ATGE’\JS’Eﬁuﬁé’\]lepjﬁEI’{JUQUE}_%?UP\]Z:/E.\E}EEET functions as the protein
(3)1E-3, -6F0-9VE, GERMFREE translation initiation site in

(4)5,%_3, -6F0-9(i7, EE/MIZERYIX, CERIFHE most eukaryotic mRNA

transcripts, which was

P20+ TAA, TAG, TGA determined by sequencing

T ’.a-. ' of 699 vertebrate mMRNAs
= GC%=50% Z%Jt&*ﬁ%?é%bptlji)ﬂu—}/’( and named after the |
= GC%>50% gg]t‘f"f.jﬁg_jr@loo-ZOOprﬂm—}K scientist who discovered it,

. L Marilyn Kozak.
https://en.wikipedia.org/wiki/Kozak consensus seguence



https://en.wikipedia.org/wiki/Kozak_consensus_sequence

E3=1e7|

275 9RERESE Y (Tandem repeat) FIEUE
5275 (Interspersed repeat) FASE:
SRERESEFY: MEEFS. NEERIF

- BEESRY: NFREREEFITHTE

= DNARZEET

» REEREEEEF (retrotransposon)
>LTR
> LINE
> SINE

lml Um

@ tensmxs BEAF - Genomics



EEFNEERE
RBIEERFIMES Pk

-+ FAUELIITEE: —ASRARepeatmaskeriXft, HBISEHIESRF
SURCIRES, FNERITOER. FEARepbaseEEF5IEUEE.

- MEFRTGE: AR R EEEEET B SIS BE st
MELFN SRR R i TR . MSKFE75 2R R ETRE
IEIRIESEEE T IO (4 B BHISHFHIEHITION, AMRETFEBRIEE
FEIERE, SERAMAKRHEEEFTH. EWNMNTUNGES

Recon, RepeatModelers,

@ teirmrs BB - Genomics



EEF5IiE~ERepbase

Repbase 2 HZAEYIERA 1 8

Subscribe

BERINBIEE, B2 o
%:2—_, | (yu Repeatmasker) Browse Repbase

Select a subset of Repbase by organism and/or repeat class, and download the entire subset as a file or browse

Eﬁ%% Jﬁ x 'I/\o manually.

Select a subset of Repbase: l ;;IJ
Repeat class: | All Eg%gj%i
Transposable Element LTR Retrotransposon
DNA transposon G\/pS’y Output format: EMBL
Mariner/Tcl Copi Include elements: Autonomous Non-autonomous Simple
opia
hAT BEL Taxon: all %I:P
MuDR DIRS
EnSpm/CACTA Endogenous Retrovirus Download flat file with all matching repeats in this subset:
piggyBac ERV1 (52503 loci): Download
P ERV2 Browse this subset by loci name:
Merlin ERV3 456 79ABCDEFGHIJKLMNOPOQRSTUVWXYZ
hi 1|4l
Harbinger Lentivirus A E Eg y J 5 J %
Transib = Locus name Origin
Novosib Lokiretrovirus (An Eukaryota
Helit Spumaretrovirus (AAAATAACG)n Gallus
elitron
! Non-LTR Retrotransposon (en Eukaryota
Polinton (ACCCATAGAG)n Gallus
KOlObOk SINE (ACCCATAGGG)n Gallus
SINE1/7SL (ACCCATTGGG)N Gallus
ISL2EU SINEZ/tRNA (ACCCCATAGGGIN Gallus
Crypton o
Crn SINES/5S https://www.girinst.org/repbase/
L SINE4

PaTRXS EHE4HZ - Genomics

University of Chinese Academy of Sciences



https://www.girinst.org/repbase/

EHEFIEE

RepeatMasker Web Server

Choose File no file selected

or

ARNERFYIKE

Sequence:

DNAJF7

© rmblast ¢ hmmer ©  cross_match

Search Engine:
abblast

Speed/Sensitivity: rush  quick @ default © slow

Human

DNA source:

Return Format: © html © tar file

Return Method: @ html ~ email Your email address

Reset = Submit Sequence

FOOENES

B 497

i unl i

Repeat Family Size (bp) Ratio (%)
Low_complexity 2.011.687 0.51
Microsatellite 2.520.388 0.63
Minisatellite 9.815.590 247
Satellite 16.830.062 4.23
SINE

Sj-alphal 4.293.863 1.08

Sj-alpha2 3.011.537 0.76
LTR Retrotransposon

Gulliver 711.318 0.18

18 Novel Sj-Retrotransposons 23.803.907 5.98
Non-LTR Retrotransposon

Sj-pido 1.540.514 0.39

SjR1 3.358.700 0.84

SjR2 17.602.429 4.43

4 Novel Sj-Retrotransposons 27.743.061 6.97
3 Penelope-like Retrotransposons 3.938.326 0.99
Transposon 856.671 0.22
undefined repeat 41.582.296 10.45
Total repeat 159.620.349 40.13
Genome Size™ 397.751.405 100

http://repeatmasker.org/cgi-bin/WEBRepeatMasker

University of Chinese Academy of Sciences

BHEHZ - Genomics



http://repeatmasker.org/cgi-bin/WEBRepeatMasker

Bz ERRREEREGH

L £ 1l
B | REXE
:57| MR ShEF2 IhNE J.L%S:

/{

3J'UTR

ot }Iﬂmuﬂw

HEF1 FEIERNA N2

From Case Western Reserve University
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A S5
R B E B R R A ST

A pE— N En 2SR EER,

o BR(EFIN
= (e AEEZYMIEMESE, SRR,
s B REREEM, TRNAERMETR.

- FERERRIER
= GlimmerHMM
= Genscan

= Augustus

@ retsaxs B - Genomics



Btz 4wt E EF

* Augustus: —/\EV*‘%= AFuEk s, BMikSin
AR, BEEFHidden-Markov Model (faE/RElk
HEHREIHMM) E’Jj@ﬁ,ﬂfi/i =BT EIEES
#1752z REBXIFFE TN, B)ZR040Fe A
1ZEBRITAESG KA, it Broader and Deeper Phylogenetic Coverage for

httD //auq ustus. q0b|CS dE/ Molecular Biology and Evolution 2021

» GlimmerHMM: $B— M EREM LR ?EF‘ H (&)
ARG, XEEIRFISERNST. ERERK.
JFpINEF (ﬁg_/\gl‘&u¥\ :'|EﬂE|’39|‘mLJ . &l /I\
;;“FE E—HNEF) | UHIRAIERERZ A S/REIR
It
http://ccb.|hu.edu/software/glimmerhmm/

@ reirrars EEHF - Genomics


http://augustus.gobics.de/
http://ccb.jhu.edu/software/glimmerhmm/

Augustus{EZEEFu

You must either upload a *.tar.gz archive with AUGUSTUS species parameters from your computer

or specify a project identifier: Help
. * Y 1
AUGUSTUS species parameters ﬁf'. j::F ﬁl:% ﬂi[l:]

i ipts: = BN Y=~
Alternative transcripts: = E\ Tﬁ l)l'l\|J EJ' E =) ?;—é

©none O few (O medium () many

UD|03d an archive file max. 100me): H_Em Choose File | nofile selected Allowed gene structure: H_EIQ % éa*"g%*
or © predict any number of (possibly partial) genes

specify a project identifier: Help * only predict complete genes

or ~ only predict complete genes - at least one

select an organism: Select One... B Help

You must either upload a genome file from your computer or specify a web link to a genome file: Help

Genome file * (max. 250000 scaffolds) Help
Choose File | nofile selecu\dg gﬂr?-‘— EIJ

Upload a file max. 100 ma):

~ predict exactly one gene
~ ignore conflicts with other strand
~
S E TSR

=+
# Predicted genes for sequence %gﬂ 1:@ rands

# start gene gl

or HSACKI10 AUGUSTUS gene 182 3060  0.63 4+ . gl
specify web link to genome file jmax. 1 ce); HSACRI10 AUGUSTUS transcript 182 3060 0.63 + gl.tl
HSACKI10 AUGUSTUS start_codon 182 184 . + 0 transeript id "gl.tl";
HSACKI10 RUGUSTUS initial 182 225 1 + 0 transcript id "gl.tl"; gene id
. . i HSACKI10 RUGUSTUS internal 1691 2300 0.86 + 1 transcript_id "gl.tl";
You may (optionally) also specify one or several of the following files that contain extemal evidence for prol gsackI10 AUGUSTUS terminal 3049 3060 0.74 + 0 transeript_id "gl.tl";
. \ HSACKI1D AUGUSTUS cDs§ 182 225 1 . 0 transcript_id "gl.tl"; gene_id
cDNAfile Non-commercial users only Help E_I-ﬁ'f:_ : cD NAF%_ §|J HSACKI10 AUGUSTUS cDs 1691 | 2300 0.86  + 1 transcri:t:id ~31.u~, gen{id
‘ HSACKI10 AUGUSTUS cos 3049 | 3060  0.74  + 0 transcript_id "gl.t1"; gene_id
Upload a file mx 100ms): Choose File | nofile selacted HSACKI10 AUGUSTUS stop_codon 3058 3060 . + ] transcript_id "gl.t1";

# coding sequence = [atgatgaaaccctgtctctaccaaaaagacaaaaaattagecagotcaagcaagoactactettoctocogoagtggag
# gaggaggaggaggaggaggatgtggaggaggaggaggagtgteatecoctaagaatttctagrageaaaggeteccttggtggaggatttageteaggg
# gggttecagtggtggetettttageogtgggagetetggtyggggatgetttyggggeteatoaggtygetatggaggattaggaggttttggtggagg
# tagctttcatggaage” - ' """ tgggagttatggaggcagctttggagggggecaattteggaggtggeagetttggtgggggea
# getttggtggaggege CDSFI— §'|J ‘gaggaggctttggtggtggatttggaggagatggtggectictetetggaaatgaaaaagta
# accatgcagaatctg: :§; ttggacaaagttcgggetotggaagaatcaaactatgagetggaaggcaaaatcaaggagty
# gtatgaaaageatgge - ____,,.,.-.,--tCgtgactacagcaaatactacaaaaccatcgatgaccttaaaaatcagagaacaacataa)
# protein sequence = [MMKPCLYQKDKKLASSSKHYSSSRSGGGGGGGGCGGGGGVSSLRISSSKGSLGGGFSSGGFSGGSFSRESSGGECFGE
# SSGCYGGLGCFGCCSFHGSYGSSSFGGSYGGSFGGGNFGEGEFGGGSFGGGEFGEGEFGECFGGGFGCDGCLLSCNEKVTMONLNDRLASYLDKVRAL
# EESNYELEGKIKEWYEKHGNSHQGEPRDYSKYYKTIDDLKNQRTT]

# Evidence for and against this transecript:

# % of transcript supported by hints (any source): 20

. ) L . # CDS exons: 1/3

The following checkboxes allow you to modify the gene prediction behavior of AUGUSTUS: # E: 1

# CDS introns: 0/2

# 5'UTR exons and introns: 0/0
# 3'UTR exons and introns: 0/0
# hint groups fully obeyed: 0
# incompatible hint groups: 5
# E: 3 (gi|154723761,9i|13907559,9i|154736078)

or
specify web link to cDNA file jmax. 1 58):

Hints file Help

UD|Oﬂd afile (max. 200 ME). Choose File | nofile selected

FME A

UTR prediction Help

EETMUTR

~) predict UTRs (requires species-specific UTR parameters)

M: 2

#
Report genes on # end gene gl
#i#

T B8 /X s L H]

~ reverse strand only

© both strands ) forward strand only

PEHNTRRE
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BEFERPIFEESH

PASAR—MEZEMERABIRTE, B AREHNEE
RFFHIEERAPIREEERER SN, FRSFERESE
ERSNFEIE—E. PASARIRBIFH DR T HERALLX]
SZIFHIRR A B IEESK,

PASANS FERTHAS R AT - ~Gene Structure Annotation and
. ¥ UTR XiF Analysis Using PASA

FLT Tl;h - - - .

= E/'J }J J E L FpCArS

o SNEBFRUAIN. MIBR. BFRFE ¢ " (oY m %@

ﬁlﬂ}] _—l'ﬂ‘r‘"‘r j:u.ﬂ‘rﬂx £2 \’.:33
* i I:I =B Z e
. II*ZFE.EIJDIO)/A{TL'E F’ASA acronﬁ,lrm for Program to ;f\ssemble Spliced _Ahgnn_"lents [_and pronounced 'pass-uh'),

/33 is a eukaryotic genome annotation tool that exploits spliced alignments of expressed
. | I:I_J}i \\! E_g%zlg transcript sequences to automatically model gene structures, and to maintain gene
1 N7 structure annotation consistent with the most recently available experimental sequence

Sz sz, data. PASAalso identifies and classifies all splicing variations supported by the transcript
¢ \73]# KFEEEEJUEIJ =2 RX# alignments.

http://pasapipeline.github.io/



http://pasapipeline.github.io/

B RBELR

- WEAAZRE N E, CHEaE/RER
- WFEURRIRZRE SR ﬁ*&imtt

AN I RS tl — AN Y I
£ RE. EHRAE. RUEFE ) duES
* QE. Ja (ig (==Y mm ) V] Q XJUQ L 7\
Cost of sequencing a full human genome Ourord Raw Reads Growth in SRA Database
The cost of sequencing the full genetic information of a human, measured in US$. This data is not
adjusted for inflation. 30-
LINEAR | LOG ) 25
$100 million '
$10 million g
[}
$1 million o 15
©
$100000 2 10-
$10,000
5
$1,000
2001 2005 2010 2015 2021

. . e“é’ é‘é Q"Q d‘;\ e";" Q";’ Q"Ih s";’ Q\:b e'(l\ Q’é’
https://ourworldindata.org/grapher/cost-of-sequencing- L A N S A A

a-full-human-genome

https://www.ncbi.nlm.nih.gov/sra (2019-03)



https://www.ncbi.nlm.nih.gov/sra
https://ourworldindata.org/grapher/cost-of-sequencing-a-full-human-genome
https://ourworldindata.org/grapher/cost-of-sequencing-a-full-human-genome

BT RAMIENEEHETE

¥ = IR I 2 — EE
RNA-Seq#iEEERAE IR EE RN EES
Statistics of RNA-Seq based Genome Reannotation Projects ﬁ}iﬁl‘i%/ W I/_:'I\% sz—'ik
15 Locus Version1 | L ]
Locus Version 2
#MFE5-UTRFIZ-UTRAYE B
10 - Locus Version1 Il B e
Locus Version 2w [ [ s
ZRERRENEHEHS
> Locus Version? [ ———NE BTR— N
Locus Version 2 [N NN N
0. EEHEREMS
@ 3 'é} LocusVersiont [ — — — — _ _ _ _ _ _ _ _ _ ]
\’9\@ Q\rb(\ <<‘§\ LocusVersion? puummss  pummsss  mwmm

Cerqueira GC, et al. Nucleic Acids Research, 2014

BHEHZ - Genomics




HFRNA-Seq# BB EIHE T

Genevieve et al., G3

g?RNA-Squl’\J#E% & EAEIE
HEFFFE (Genome Reannotation) - o |
HEAMREXHWARE=ZZXFE L

}I_ig-% MR | %% EHIT&

Rawat et al., PLoS One  Cormier et al., NEW PHYTOL Ruggieri et al., SCI REP-UK

R HEm

Li et al., BMC genomics Devisetty et al., G3 Darwish et al., BMC genomics Harris et al., BMC genomics Rastogi et al., SCI

REP-UK




=MRPiERNRS
BT ESGTUN . BT REIR IR RATN =F757E
HIFUNE R, B3 LNEREEHER

/NG S T
| ! { H |
HRAERE I — ,
]
——1 |
IR —H |
. | |
Start codon Stop codon
e
=MIERE - —
l 229:500 l 229:000 I 2281500 | 228,]000 ] 227:500 | 227:000 | 226:500 |
5'UTR op 3'UTR

A beginner’s guide to eukaryotic genome annotation. Nature Reviews Genetics 2012
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EEINREERE
HEINEEERE: BTN SRR AT
P TSR AR RO T,

« IHEER%! (Functional Motif Detection)
- HEEZA/K (Gene Ontology Annotation)

=GR

JHrfT

.+ RiHEK (KEGG Enrichment Analysis)

O InterPro

Classification of protein families




B EIEEERE

EEKABLASTECXI 5 AXI T SRRV dmAB E R H1TI0RE

R, B SSEMINEEEWERE (NCBI nr, Swiss-Prot

ABREEXS, SREZERRIIIREER.

- Swiss-Prot@id FRINERRFFE0EE, HRUMNEYE
BFHRAT (EBI) 45F. SUEERERRFYIFEMM,
FPFEBEEARFY. SIBEXBMER. DRFER. *

» NCBI nr 2IFTURIIERBERFIIZIER, EELIERIFEA
GenBank CDS translations+PDB+SwissProt+PIR+PRF,

4
i
Y
ozl
A
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“ZBLASTEEX

blastn | blastp | blastx | tblastn | tblastx |

Enter Query Sequence BLASTP programs search protein databases using a protein query. mor: m Graphic Summary Alignments Taxonomy tt Xq' z':' %
Enter accession number(s), gi(s), or FASTA sequence(s) &' Clear Query subrange &
Erom Sequences producing significant alignments Download ~  Manage Columns “ Show (2]
g ’?’ EIJ To selectall 10 sequences selected GenPept  Graphics Multiple alignment
s Deseription Max | Total Query E Per. :
Or, upload file Choose File | no il selected @ P Score Score Cover value  Ident Accession
Job Title beta-Ala-His precursor [Homo sapiens] 1043 1043 100% 0.0 100.00% NP_116038.4
- Entar 2 deacriptiva tiie for your BLAST search & RecName: Full-Beta-Ala-His AltName: Full=CNDP di 1; AltName: Full=Camosine 1, AliName: Full=Glutam; 1042 1042 100% 00 99.80% QOBKN2.4
Align two or more sequences &/ unnamed protein product [Homo sapiens) 1038 1038 100% 0.0 9961% BAF82605.1
Choose Search Set 3 x &7 Camosine 1 M20 family) [Home sapiens] 2:5 % EIJ %4 1038 1038 100% 0.0 99.80% AAI17123.1
Database Non-redundant protein sequences (nr) @ ]Ij-lﬁ 1::': tt Xq-é& ?E ,$ Camosine 1 120 family) (Homo sapiens] - 1035 1035 100% 0.0 99.61% AAI10286.1
Organism = ¥ glutamate like protein 2 [Homo sapiens] 1028 1028 100% 0.0 99.21% CAD10388.1
Optional exclude
Enter organism commeon name, binomial, or tax id. Only 20 top taxa will be shown. @ beta-Ala-His isoform X2 [Gorilla gorilla gorilla] 1024 1024 100% 0.0 97.83% XP_018869426.1
Exclude | Models (XMXP) [ Non-redundant RefSeq proteins (WP) (| Uncu \mental sample beta-Ala-His isoform X3 [Pan paniscus] 1017 1017 100% 0.0 97.64% XP_003827346.1
Opti |
e W click to show alignments Show Conserved Domains AlignmentScores  Jll<40 [l40-50 [50-80 ([80-200 [E>=200 (2]
Program Selection
Algorithm Quick BLASTP (Accelerated protein-protein BLAST) e Putative conserved domains have been detected, click on the image below for detailed results.
(O blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST) a o ) &0 D o o oo
PHI-BLAST (Pattem Hit Initiated BLAST) = ) j— —— —— s — — j— —— |
DELTA-BLAST (Domain Enhanced Lookup T v i +—4 i
p Time Accelerated BLAST) active site | Y A Y Iy A A Y
Choose a BLAST algorithm @ specific hits dimer inberface § ) EYEnY [T YY A A A A
Superfanilies 2inc_peptidase_like superfamily
BLAST Search database nr using Blastp (protein-protein BLAST) ‘ E E Q:I: 1:,‘9 iﬁ
— .
Show results in a new window Distribution of the top 10 Blast Hits on 10 subject sequences =B == -
(=) Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign Query
I | | | | |
General Parameters 77 :l: sz = 1 100 200 300 4
wew o R B ECRTZR R AV E RS
sequences — i '?' 2
Select the maximum number of aligned sequences to display &
Short queries. Automatically adjust parameters for short input sequences &
Expect threshold |, oo o C utoﬁ1E
[Sonis 2 s e Score Expect Method Identities Positives Gaps
Max matches ina | o @ tt oz 1024 bits{(2647) 0.0 Compositional matrix adjust. 496/507{98%) 501/507(98%) 0/507(0%)
query range b Xq' %/ ?&
: = Query 1 MDPELGRMAASLLAVLLLLLERGMFSSPSPPPALLEKVFQYIDLHQDEFVQTLEEWVAIE &0
Scoring Parameters MDPELGRMAASLLAVLLILLE GMFSSPSPPPALLEKVFQYIDLHQDEFVQTLEEWVAIE .
i acsve I © Sbjet 1 MDPKLGRMAASLLAVLLLLLECGMFSSPSPPPALLEKVFQYIDL HQDEFVQTLKEWVAII??IJ H:* @E
Query 61 SDSVQPVPRFRQELFRMMAVAADTLORLGARVASVDMGPQOLPDGOSLPIPPVILAELGS 120
Gap Costs Sxistonce: 11 Extonsion T B © SDSVQPVPRFRQELFRMMA+AAD LQRLGARVA VDMGPQQOLPDGQ+LPIPPVILAELGS
- Sbjet 61 SDSVQPVPRFRQELFRMMAMAADMLORLGARVALVDMGPQQLPDGQTLPIPPVILAELGS 120
Compositional Conditional compositional score matrix adjustment @
adjustments Query 121 DPTEGTVCFYGHLDVQPADRGDGWLTDPYVLTEVDGKLYGRGATDNEGPVLAWINAVSAF 180
§ : DPTEGTVCFYGHLDVQPADRGDGWLTDPYVLTEVDGKLYGRCATDNEGPVLAWINAVSAF
Filters and Masking Sbjct 121 DPTKGTVCFYGHLDVQPADRGDGWLTDPYVLTEVDGKLYGRGATDNEGPVLAWINAVSAF 180
Filter L lexity regions @
oW complexity regions (& /):E E E ﬁ IJ Query 181 RALEQDLPVNIKFIIEGMEEAGSVALEELVEKEKDRFFSGVDYIVISDNLWISQRKPAIT 240
Mask "I Mask for lookup table only & RAL+QDLPVNIKFIIEGMEEAGSVALEELVEKEKDRFFSGVDYIVISDNLWISQRKPAIT
"] Mask lower case letters &) Sbjet 181 RALKQDLPVNIKFIIEGMEEAGSVALEELVEKEKDRFFSGVDYIVISDNLWISQREKPAIT 240
Query 241 YGTRGNSYFMVEVKCRDQDFHSGTFGGILHEPMADLVALLGSLVDSSGHILVPGIYDEVV 300
T BLAST Search database nr using Blastp (protein-protein BLAST) ) ¥YGTRGNSYFMVEVKCRDQDFHSGTFGGILHEPMADLVALLGSLVDSSGHILVPGIYDEVV
L LY R sbjet 241 YGTRGNSYFMVEVKCRDQDFHSGTFGGILHEPMADLVALLGSLVDSSGHILVPGIYDEVV 300
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EHRAYIIBE S HEMETIEX,

FIE—EreE LA TiZEE JF?EIIJIjJﬁL’:
- InterPro: £SERY Y HBFEZRE. SH3EVFIThEERI =AY

TURERRIGIEFEFIEURE, X
F'?F_ FiEd LRI Ek,
interprofR B BAHIEFS ILAC TN R

LA HTERF

‘

:l
- |

SSRt. R, BEREN 1"]

(http://www.ebi.ac.uk/interpro/)

=7

IJI

BEEE) | WS T KEFTFEEREFIIEEHER

FAIEE, B RTREEE

:l

*ljijdlzllu I }Aﬁ,ﬁ \1;);? %Jﬁl)\h

=1
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TRHYTIRE.

(https://www.ncbi.nim.nih.gov/cdd/)
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Jinterproscan®{41]
%HMI\/I BEFERS
%EF =AM EE

BRRIRTEH

« CDD (Conserved Domain Database, &

=



http://www.ebi.ac.uk/interpro/
https://www.ncbi.nlm.nih.gov/cdd/

EEothERSE (InterPro)

" InterPro

Classification of protein families

Browse Results Release notes Download Help

Search InterPro

by sequence by text by domain architecture

Sequence, in FASTA format

This form allows you to scan your sequence for matches against the InterPro protein signature databases, using InterProScan tool. Enter or paste a protein sequence in FASTA format
(complete or not - e.g. BMPIGSKERPTFFEIFKTRCNKADLGPISLN), with a maximum length of 40,000 amino acids.

Please note that you can only scan one sequence at a time. Alternatively, read more about InterProScan for other ways of running sequences through InterProScan.

MAERFY

PMPIGSKERPTFFEIFKTRCNKADLGPISLN

1 : : ‘ 305

1000 2000 3000

» Domain

https://www.ebi.ac.uk/interpro/
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E&pthERSEE, (CDD)

Search for Conserved Domains within a protein or coding nucleotide sequence

Enter protein or nucleotide query as accession, gi, or sequence in FASTA format. For multiple
protein queries, use Batch CD-Search. —— OPTIONS

Search against database [Z:  CDD v3.17 - 52910 PSSMs

pa=4 Expect Value [ threshold: 0.010000
Eﬁ])\ = E J?’ yu Apply low-complexity filter @ [

Composition based statistics adjustment
Force live search .

Rescue borderline hits Suppress weak overlapping hits [
Maximum number of hits & 500

Result mode @Concise “Standard @ (Full

Submit | Reset

https://www.ncbi.nlm.nih.gov/cdd/

LT ET LTI TG ETSY | Zoom to residue level ELIECCEET RS

1 o0 1000 1500 2nnn 2500 Foan FHlE

Query seq,
=s0NA binding site j i
binding surface I 0,

DEZAOES interfaze M4 4 &

+ N 55DNA binding site 444

2 *ILTJ iﬁk gemeric bindira surface 1L 4 i
=H - generic binding surface 1 4004
binding surface 11 304

Specific hits R T T

. RPA_Zb-aaRs .

Superfanilies E RPA_2

Search for similar domain architectures I el Refine search |

List of domain hits 2

Name Accession Description Interval E-value

[+ BRCA-2_helical pfam09169 BRCAZ2, helical, Members of this family adopt a helical structure, consisting of a four-helix ... 2481-2667 9.29e-125
[+] BRCAZDBD_0B2 cd04494 BRCA2DBD_OB2: A subfamily of OB folds corresponding to the second OB fold (OB2) of the ... 2804-3054  4.26e-107
[+] BRCA-2_OB3 pfam09104 BRCAZ, oligonucleotide/oligosaccharide-binding, domain 3; Members of this family assume an OB ... 3054-3186 2.11e-68
[+ BRCA-2_OB1 pfam09102 BRCAZ2, oligonuclectide/oligosaccharide-binding, domain 1; Members of this family assume an OB ... 2670-2793 1.09e-61
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 1213-1244 8.29e-09
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 1518-1549 3.08e-08
[+] BRCAZ2 pfam00634 BRCAZ2 repeat; The alignment covers only the most conserved region of the repeat. 1003-1034 8.76e-08
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 1973-2003 1.05e-07
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 1665-1696 1.90e-07
[+] BRCA2 pfam00634 BRCAZ2 repeat; The alignment covers only the most conserved region of the repeat. 1422-1453 3.77e-06
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 2052-2082 1.08e-04
[+] BRCAZ pfam00634 BRCAZ repeat; The alignment covers only the most conserved region of the repeat. 1838-1869 4.89e-04
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- Ontology 2R R IEAIH

AFig (Ontology)

- Ontology xsfhx”EQﬁi:!M = EQH,,\EI’J—W?F/‘E kA

INHLBRIMRIEIR, ERIA. HE. ERARAYS

i%o

A, AIAE)

ko 1 — [

=P

M ATEBERN, BRIKER ——wr%m ﬁJZk EPNES
FIRIR, 2ATD, ARKESFRIRRES

{ IJ%/H XA E AR E&Eﬁj)\ééfrgm
Ontology FLE2—FXIANRER, HiTtHEleetsREIA

RANRAYSIE,

+ Z&A{K (Ontology) BEIIXTFHEE (Concept) .

wIER,

AiE (

Terminology) REIEBEXZRE (Relation, Property)

BISE4E (Conceptualization) 1
HERNTRIARFTHERNES.

H 14
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HERE (Gene Ontology)

BEZF (Gene Ontology, @#RGO) E—HMRFHITIFEEMRE~Y)

=3¢

HTIERRRENZE. ERANGIREZEHR EEXNERTIEEE

SAE, AR ARTEN, YENETEN, SEMESHh
kﬂﬁ‘%i%%ﬂ S SHAT HA TR, HER:

}EF

EIRAIE]L
- CERERNEFY), EREE

EEUE THE GENE ONTOLOGY RESOURCE
o j:%{;:tﬁ{% E{J I‘E\'ifj— rl:ﬂ élzé&j:E : The mission of the GO Consortiumis o develop a comprahansive, computational model of biological systems,

ranging from the molecular to the organism level, across the multiplicity of species in the tree of life.

< 14
° *I}bz_;gﬁéﬁ;ﬁ EIJ gﬁﬂji The Gene Ontology (GO) knowledgebase is the world’s largest source of information on the functions of genes.
This knowledge is both human-readable and machine-readable, and is a foundation for computational analysis of
1% % G OL *EET%QZ* )—:I- 15] large-scale molecular biology and genetics experiments in biomedical research.
MERESRED DT i i
J370 A resource with controlled vocabulary to describe

http://geneontology.org/ the function of genes and gene products

Founded in 1998 when researchers studying the genome of three model organisms—Drosophila melanogaster (fruit fly),

Mus musculus (mouse), and Saccharomyces cerevisiae (brewer’s or baker’s yeast)
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GORILHPRL

« GOFZEAHIM S Zterm
- GOEMIEKICR(entry) HE—ME—HIFREGO:NNNNNNN, IFN
— Merm, EbE0 “cell” . “DNAbinding” . “signal transduction”
- B MermEF—ontology, FEIHEHF3Montology:
1. 9FIgE (Molecular Function)
HERFYIHITRIS FKERYER]. 7 FIEERNERARED FIKFE
ERERYERD, W "ER B sk
2. {HpuZB{¥ (Cellular Component)
HRERYER (NZERHUR) BRRENARD FESY) (WZFER)
3. £¥Yd e (Biological Process)
HZ1 D FaoizeiiEiE, fIa0: DNAZE. 5535,
TR, — TEMEIEAARFRT—ERR.
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GOLJFER =

- — BRI gE£ERTHINESZ NontologyE, I40: cytochrome
({HpEEEZ) HImMolecular functionZoxidoreductase activity (&
iR EEEEME) , mbiological processZoxidative
phosphorylation (FftEEER{Y) , cellular component 2
mitochondrial inner membrane (ZGRI{ARAR)

« TermZ[BIfFEMMRE: cell s-a

s AR REREEXR e
membrane chloroplast

part_ofR/R"aboRE
- GOWZEIZEBMIIAE (DAG) |, | \ |

A . AN mitochondrial chloroplast
| termEJL,Lﬁ% | parent membrane membrane




Accession
Name
Ontology
Synonyms
ARernate IDs
Definition

Comment
History

GOZURLSH

GO:0051718 Data health ¥
DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates

molecular_function

Hpall methylase, Hpall' methylase, M.BsuRla, M.BsuRIb

None

Catalysis of the reaction: S-adenosyl-L-methionine + CpG (in DNA) = S-adenosyl-
L-homocysteine + 5-MeCpG (in DNA). Source; EC:2.1.1.37, PMID:15689527

None

See term history for GO:0051718 at QuickGO

H GO:0008168 methyltransferase activity

@ GO:0080116 C-5 methylation of cytosine

B GO:0009008 DNA-methyltransferase activity

H GO:0008757 S-adenosylmethionine-dependent methyltransferase activity

<+ GO:0003886 DNA (cytosine-5-)-methyltransferase activity

H GO:0051718 DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates
H GO:0051719 DNA (cytosine-5-)-methyltransferase activity, acting on CpN substrates
H GO:0051720 DNA (cytosine-5-)-methyltransferase activity, acting on CpNpG substrates

http://amigo.geneontology.org/amigo/term/G0:0051718
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Principles of GO Annotation

A GO annotation is a statement about the function of a particular
gene. GO annotations are created by associating a gene or gene
product with a GO term.

« Annotations represent the normal functions of gene products.

« Each annotation is supported by GO Evidence Codes from the
Evidence and Conclusions Ontology and a reference.

« Gene products are annotated to the most granular term in the
ontology that is supported by the available evidence.

« GO annotations are meant to reflect the most up-to-date view of
a gene product’s role in biology.

« Because biological knowledge changes, annotations for a given
gene product may change to reflect changes in knowledge
and/or changes in the ontology.

« There is an open-world assumption, that is, if a gene product is
unannotated then its role is still unknown. http://geneontology.org/docs/go-annotations/

HEH - Genomics
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AmiGO 2

More information on quick search @

G0O:0051718

Search
Search Templates Advanced Search Browse the Ontology GOOSE
m @, =] L
~N - b >
Use predefined templates to expldre Gene Interactively search the Gene Ontology Use the drill-down browser to view the Use GOOSE to query the legacy GO
Ontology data. data for annotations, gene products, and ontology structure with annotation counts. database with SQL.
terms using a powerful search syntax and
(o] (o] o]

http://amigo.geneontology.org/
v
DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates

Term Information @

Accession G0:0051718

. - . 23 —
Name DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates —_—
Ontology molecular_function 1 - n FTERY

Synonyms Hpall methylase, Hpall' methylase, M.BsuRla, M.BsuRIb
Alternate IDs None

Definition Catalysis of the reaction: S-adenosyl-L-methionine + CpG (in DNA) = S-adenosyl-L-homocysteine + 5-MeCpG (in DNA). Source: EC:2.1.1.37, PMID: 15689527
Comment None

History See term history for GO:0051718 at QuickGO

Subset None

Related 1o all genes and gene products annotated to DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates.

(1,14 to all direct and indirect to DNA (cyte 5-)-methyitransferase activity, acting on CpG substrates.
1o all direct and indirect annotations download (imited to first 10,000) for DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates.

Annotations Graph Views Inferred Tree View Neighborhood Mappings

Total annotations: 4; showing: 1-4 | | | | ‘
Results count [ 10 %
ene/product Wy, Annotation Annotation Evidence
| Gene/product name ualifier GO class (direct) extension Contributor Organism Evidence with PANTHER family Type Isoform Reference Date

~| Dnmt3b DNA DNA (cytosine- MGI Mus IDA dna cytosine-5- - protein MGLEMGI:5811689 20171129
methyltransferase 5-)- musculus methyltransferase PMID:27856912
3B methyltransferase 3-related
activity, acting on pthr23068
CpG substrates
—| Dnmt3c DNA DNA (cytosine- UniProt Mus IMP dna cytosine-5- - protein MGLEMGI:5913574 20181018
methyltransferase 5-)- musculus methyltransferase PMID:28854222
3C methyltransferase 3-related
activity, acting on pthr23068

CpG substrates

—) Dnmt3c DNA DNA (cytosine- MGI Mus IDA dna cytosine-5- - protein MGEMGI:5811689 20171129

methyltransferase 5-)- musculus methyltransferase PMID:27856912
\ 3c J methyltransferase 3-related
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cell aggregation €2

cell killing

cell population proliferation €ELE

cellular component organization or biogenesis

cellular process
detoxification

developmental process

growth

immune system process @2

localization

locomotion EEEZD
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multi-organism process EEE)
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DNA (cytosine-5-)-methyltransferase activity,

Term Information @

GO:0051718
DNA (cytosine-5-)-methyltransferase activi
molecular_function

Hpall methylase, Hpall' methyla:
None

Catalysis of the reaction:
None

See term history ft
None

Accession
Name
Ontology
Synonyms
Alternate IDs
Definition
Comment
History
Subset
Related

ting on CpG substrates

BsuRla, M.BsuRIb

0:0051718 at QuickGO

rect and indirect to DNA (cyt 5-):

Annotations | Graph Views | |Inferred Tree View | Neighborhood Mappings

fadenosyl-L-methionine + GpG (in DNA) = S-adenosyl-L-homocysteine + 5-MeCpG (in DNA). Source: EG:2.1.1.37, PMID: 15683527

to all ggfles and gene products annotated to DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates.
rethyltransferase activity, acting on CpG substrates.
direct and indirect annotations download (imited to first 10,000) for DNA (cytosine-5-)-methyltransferase activity, acting on CpG substrates.

tes

GO:-0003674

molecular
function

catalytic
activity

GO:0016740

transferase
activity

4

@ G0:0008152 metabolic process
@ GO:0044237 cellular metabolic process
@ GO:0006807 nitrogen compound metabolic process
@ GO:0071704 organic substance metabolic process
@ GO:0006725 cellular aromatic compound metabolic process
@ GO:0034641 cellular nitrogen compound metabolic process
@ GO:0046483 heterocycle metabolic process
@ GO:1901360 organic cyclic compound metabolic process
@ G0:0044238 primary metabolic process
@ GO:0008150 biological_process
@ GO:0043170 macromolecule metabolic process
® GO:0006139 nuclecbase-containing compound metabolic process
@ GO:0044260 cellular macromolecule metabolic process
@ GO:0009987 cellular process
@ GO:0090304 nucleic acid metabolic process
GO:0003824 catalytic activity
@ GO:0006259 DNA metabolic process
@ G0:0043412 macromolecule modification
@ GO:0006304 DNA modification
@ GO:00322538 methylation
G0:0003674 molecular_function
GO:0016740 transferase activity
@ GO:0006305 DNA alkylation
@ GO:0006306 DNA methylation
@ GO:0044728 DNA methylation or demethylation
@ G0:0043414 macromolecule methylation
G0:0016741 transferase activity, transferring one-carbon groups
GO:0140097 catalytic activity, acting on DNA
@ GO:0032776 DNA methylation on cytosine
G0:0008168 methyltransferase activity
@ GO:0090116 C-5 methylation of cytosine
@ GO:0009008 DNA-methyltransferase activity
@ GO:0008757 S-adenosylmethionine-dependent methyltransferase activ
0 GO:0003886 DNA (cytosine-5-)-methyltransferase activity
<7 GO:0051718 DNA (cytosine-5-)-methyitransferase activity, acti

 (ORLE e Y,
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GOXIFEEURE (GOA)

GOFREIEFEEAUNProtZlIREFRER (UniProtkB) « RNACentralgy
RNADFREMERRESHEESRENERRE (GO) I

Overview About Downloads Contact Us

Gene Ontology Annotation (GOA) Database

The GO annotation program aims to provide high-quality Gene Ontology (GO) annotations to proteins in the UniProt
Knowledgebase (UniProtkKB), RNA molecules from RNACentral and protein complexes from the Complex Portal. To
search and view Gene Ontology terms and annotations, please use our QuickGO browser.

GOA files contain a mixture of manual annotation supplied by members of the Gene Onotology Consortium and
computationally assigned GO terms describing gene products. Annotation type is clearly indicated by associated
evidence codes and there are links to the source data.

Release cycle

All GOA files are released approximately every four weeks and can be accessed from our Downloads page. We aim
to coordinate our release with releases of UniProtKB.

Latest GOA news

Tweets by QuickGO_EBI

https://www.ebi.ac.uk/GOA

Annotation Sets
UniProtkB
Human
Mouse

Rat
Arabidopsis
Zebrafish
Chicken
Cow

Dicty

Dog

Pig

Fly

Worm
Yeast

PDB

Proteomes
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Current Files
Current Files

Current Files

Current Files

Current Files
Current Files
Current Files
Current Files
Current Files

Current Files

Current Files

Current Files
Current Files

Current Files

Archive Files
Archive Files

Archive Files

Archive Files

Archive Files
Archive Files

Archive Files

Archive Files

Archive Files

Archive Files

Archive Files

Archive Files
Archive Files

*See note below
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https://www.ebi.ac.uk/GOA

KEGG Pathway{tigh&s "[c;

KEGG (Kyoto Encyclopedia of Genes and Genomes)
RIS EUEER QEFI ~HIHIEE, R KEGG
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KEGG PATHWAY{CIFhZES

1. Metabolism —2&

1.0 Global and overview maps Q&
01100 Metabolic pathways

01110 Biosynthesis of secondary metabolites Major update!

01120 Microbial metabolism in diverse environments
01130 Biosynthesis of antibiotics

01200 Carbon metabolism

01210 2-Oxocarboxylic acid metabolism

01212 Fatty acid metabolism

01230 Biosynthesis of amino acids

01220 Degradation of aromatic compounds

1.1 Carbohydrate metabolism

00010 Glycolysis / Gluconeogenesis

00020 Citrate cycle (TCA cycle)

00030 Pentose phosphate pathway

00040 Pentose and glucuronate interconversions
00051 Fructose and mannose metabolism
00052 Galactose metabolism

00053 Ascorbate and aldarate metabolism
00500 Starch and sucrose metabolism

00520 Amino sugar and nucleotide sugar metabolism
00620 Pyruvate metabolism

00630 Glyoxylate and dicarboxylate metabolism
00640 Propanoate metabolism

00650 Butanoate metabolism

00660 C5-Branched dibasic acid metabolism
00562 Inositol phosphate metabolism

1.2 Energy metabolism

00190 Oxidative phosphorylation

00195 Photosynthesis

00196 Photosynthesis - antenna proteins

00710 Carbon fixation in photosynthetic organisms
00720 Carbon fixation pathways in prokaryotes
00680 Methane metabolism

00910 Nitrogen metabolism

00920 Sulfur metabolism

GLYCOLYSIR / GLUCONEOGENESIS | S P
e
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Pathway EIFRTTSHIE X

Objects Arrows
gene product, mostly ' . .
l:] protein but including RNA —» molecular interaction or relation
) link to/from another map
O chemical compound,

DNA and other molecule

[: map

Protein-protein interactions Gene expression relations

| phosphorylation I:l—bo—bl:l expression
| dephosphorylation [ FHo—»[ ] repression

I
I
[

v

indirect link or unknown reaction

missing interaction (eg., by mutation)

x:

drug structure link or
pointer used to add legend

I
L
| Illvl | ubiquitination | I_c _.1 ‘ expression
| = | deubiquitination | e | repression
| |—+LP| | glycosylation
| li"‘l | methylation
| I_’.I | activation Enzyme-enzyme relations
I A
| .1 | indirect effect or
state change

binding / association

T 11

| dissociation

complex
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DAVID Bioinformatics Resources

3 | ‘; DAVID Bioinformatics Resources 6.8
: r‘ ATARASE Laboratory of Human Retrovirology and Immunoinformatics (LHRI)

Home  Start Analysis = Shortcut to DAVID Tools @ Technical Center Downloads & APIs @ Term of Service A About DAVID = About LHRI

Overview Hot Links

The Database for Annotation, Visualization and Integrated Discovery

(DAVID ) v6.8 comprises a full Knowledgebase update to the sixth I Multiple research positions available in LHRI i

The Laboratory of Human Retrovirology and Immunoinformatics
(LHRI) is a translational research laboratory (Bench-to-Bed side
research) under the Clinical Services Program in Applied and
Development Research Directorate. Researchers in the LHRI

version of our original web-accessible programs. DAVID now
provides a comprehensive set of functional annotation tools for
investigators to understand biological meaning behind large list of
genes. For any given gene list, DAVID tools are able to:

Systematic and integrative analysis of large gene lists using DAVID
bioinformatics resources

BT Sherman, RA Lempicki - Nature protocols, 2009 - nature.com

DAVID bioinformatics resources consists of an integrated biological knowledgebase and
analytic tools aimed at systematically extracting biological meaning frr™ laras aanainratain

lists. This protocol explains how to use DAVID, a high-throughput anc Bjoinformatics enrichment tools: paths toward the comprehensive functional
mining environment, to analyze gene lists derived from high-throughp analysis of |arge gene lists

experiments. The procedure first requires uploading a gene list conta
common gene identifiers followed by analysis using one or more text

% DY Cited by 26197 Related articles All 12 versions

DW Huang, BT Sherman, RA Lempicki - Nucleic acids research, 2009 - academic.oup.com
Functional analysis of large gene lists, derived in most cases from emerging high-throughput
genomic, proteomic and bioinformatics scanning approaches, is still a challenging and
daunting task. The gene-annotation enrichment analysis is a promising high-throughput
strategy that increases the likelihood for investigators to identify biological processes most
pertinent to their study. Approximately 68 bioinformatics enrichment tools that are currently
available in the community are collected in this survey. Tools are uniquely categorized into ...

https://david.ncifcrf.gov Yr 99 Cited by 10862 Related articles All 27 versions
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DAVID Bioinformatics Resources

DAVID Bioinformatics Resources 6.8

Laboratory of Human Retrovirology and Immunoinformatics (LHRI)

Home | Start Analysis | Shortcut to DAVID Tools | Technical Center | Downloads & APIs | Term of Service | Why DAVID? | About Us

Shorteut to DAVID Tools Upload List Background Background

- Functional Annotation

g:r"‘:;:{_‘ N4 ;3‘5 *1 Iésg:;‘:::«; Current Gene List: demolistl 145 DAVID IDs
mapping AU = |08 WY s of homologue Demolist 1 Demolist 2 ‘

match, ID transiation, literature match and mare Current Background: Homo sapiens Check Defaults

- e o !Mp - Use All Species - -
[ Gene Functional Classification Homo sapiens(148) Disease (1 selected)

rge lists of Unknown(15) Functional_Categories (3 selected)
mﬁsﬁ%ﬂ; i Gene_Ontology (3 selected)
) A- Paste a list General_Annotations (0 selected)
e Rall pasa sthers of %ID lj% Manager Help
E1ES

Literature (0 selected)
o - demaolist1
“I| Clear
- Gene Name Batch Viewer

Main_Accessions (0 selected)
Display gene names for a given gene list; Search Select List to:

Pathways (3 selected)
functiq - not :Choose From a File
in youl hg ' = a ***Red annotation categories denote DAVID defined defaults®**
Infor: [J\ = lfﬁ od
IDFIFR I

Gene List Manager Annotation Summary Results

EEEEBR

E H

=

=

=

Protein_Domains (3 selected)
Protein_Interactions (0 selected)
Remove Combine N - -
- S i Combined View for Selected Annotation
M . - Functional Annotation Clustering

Tissue_Expression (0 selected)
Functional Annotation Chart

I Functional Annotation Table I

| AFFYMETRIX_3PRIME_IVT_ID

EFEIDSEE

139 record(s) i Download File
: 37166_at 3-hydroxyanthranilate 3,4-dioxyg HAAD) | Related Genes | Homo sapiens
= ‘GOTERM_BP_DIRECT tryptophan catabolic process, response to zinc ion, guinolinate biosynthetic process, 'de novo' NAD bissynthetic process from

tryptophan, anthranilate metabolic process, response to cadmium ion, guinolinate metabolic process, oxidation-reduction process,
O neuron cellular homeostasis,
GOTERM_CC_DIRECT cytosol, extracellular exosome,
‘GOTERM_MF_DIRECT 3-hydroxyanthranilate 3,4-di 1ase activity, iron ion binding, protein binding, ferrous iron binding, electron carrier activity,
Submit List INTERPRO 3-hydroxyanthranilic acid dioxygenase, RmIC-like cupin domain, RmIC-like jelly roll fold, 3-hydroxyanthranilate 3, 4-dioxygenase
azoan,

KEGG_PATHWAY KEG G itophan metabolism, Metabolic pathways,

PIR_SUPERFAMILY 3-hydroxyanthranilate 3 4-dioxygenase, animal type,

UP_KEYWORDS 3D-structure, Alternative splicing, Complete proteome, Cytoplasm, Dioxygenase, Iron, Metal-binding, Oxidoreductase, Polymarphism,

Proteomics identification, Pyridine nucleotide biosynthesis, Reference proteome,

https : //d aVI d . n CIfC rf. q OV UF_SEQ_FEATURE binding site:Dioxygen, binding site:Substrate, chain:3-hydroxyanthranilate 3,4-dioxygenase, helix, metal ion-binding site:Iron;

catalytic, sequence variant, splice variant, strand, turn,
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DAVID Bioinformatics Resources

Functional Annotation Clustering
Help and Manual
Current Gene List: demolistl
Current Background: Homo sapiens
145 DAVID IDs

Options Classification Stringency Medium
Rerun using options Create Sublist . &E '_é_' E *EI }#
33 Cluster(s) Hb Kl Download File

Annotation Cluster 1 Enrichment Score: 5.37

- GOTERM_CC_DIRECT

extracellular space RT — 32 7.1E-9 1.2E-6
— GOTERM_CC_DIRECT extracellular region RT — 32 4.1E-7 3.5E-5
. UP_KEYWORDS Disulfide bond RT —— 47 1.3E-6  3.5E-4
~ UP_SEQ_FEATURE signal peptide RT —— 46 1.6E-6 1.0E-3
. UP_KEYWORDS Secreted RT — 33 1.7E-6  2.3E-4
. UP_SEQ_FEATURE disulfide bond RT —— 42 1.9E-6 5.9E-4
. UP_KEYWORDS Signal RT —— 49 4.5E-5 4.1E-3
~ UP_KEYWORDS Glycoprotein RT ——— 50 2.2E-4 1.5E-2
— UP_SEQ_FEATURE glycosylation site:N-linked {GlcMAc._..) RT — 44 2.3E-3 3.7E-1
Functional Annotation Chart
Help and Manual
Current Gene List: demolistl
Current Background: Homo sapiens
145 DAVID IDs
Options
Rerun Using Opticns Create Sublist
220 chart records Ei_Download File
e S N 2 o e
7.1E-
GOTERM_CC_DIRECT extracellular space RT 32 221 g 1.2E-6
— . e—— 4.1E-
GOTERM_CC_DIRECT extracellular region RT e 32 221 7 3.5E-5
— " —— 1.3E-
UP_KEYWORDS Disulfide bond R — 47 324 & 3.5E-4
— o N e—— 1.6E-
UP_SEQ_FEATURE signal peptide BT — 46 31.7 & 1.0E-3
— e—— 1.7E-
UP_KEYWORDS Secreted T 33 228 & 2.3E-4
— " —— 1.9E-
UP_SEQ_FEATURE disulfide bond BT — 42 29.0 & 5.9E-4
— . —— 4.5E-
UP_KEYWORDS Signal RT 45 338 4.1E-3
» GOTERM_BP_DIRECT defense response to fungus RT = 5 3.4 E‘SE’ 5.6E-2

University of Chinese Academy of Sciences




Maximum EASE

Score/P-Value
Minimum number of genes for / =

the corresponding term

Gene list and population
background being analyzed

Maximum number of

Chart record per page

Functional Annotati
Current Gene List: demolist1y
Current Background: Homo sapiens

171 DAVID IDs

=] 09l§ons

Count Threshold 2 -._# of Records Displayed 1000

RerunUsingOptions | [ CreateSublist | " ===e.__

[

] [ Create Subkist |

SP_PIR_KEYWORDS

0O signal Rl
O SP_PIR_KEYWORDS glvcoprotein LA g———— 51 29.8% 4.9€8
] GOTERM_CC_ALL extraceliylar region R — 32 18.7% 167
) SP_PIR_KEYWORDS alternative solicing L 49 28.7% 6486
0O SP_PIR_KEYWORDS chromoprotesn - - . -'a
O SP_PIR_KEYWORDS irect protein
O SP_PIR_KEYWORDS ghosphorviation
O UP_SEQ_FEATURE signal peptide Clustering options
0 SP_PIR_KEYWORDS matalioprotein and stringency
O GOTERM_8P_ALL mical stimul Gene list being
analyzed

\Functional Annotation Clustering

Current Gene List: demolist1
171 DAVID IDs

Original database/resource Related

where the terms orient

Enriched terms
assodated with your

gene list & Options

Classification Stringency | High

The overall enrichment
score for the group based
on the EASE scores of each
term members. The higher,

1 ALL genes involved in
the more enriched.

this annotation cluster
Every term in the
annotation cluster
Genes involved in
individual term
Related Term

[ Remnusingoptions | [ Create Sublist

] Search

Annotation Cluster 1

GOTERM_BP_ALL
Annotation Cluster 3

UP_SEQ_FEATURE
UP_SEQ_FEATURE

domasn:1g-hke C2-type 1

Enrichmert Score: 3.69

Enrichment Score: 266

5.4E-4

A group of terms O semxevwonos ehomapisle s Bl = 7 1165
having similar O sePrievoeos E 0 BI ? 8 4765
biological meaning C se-rs xeiwoms = E 9 AE-S
: ! [l comerm_mrALL iron ion bindin RY = o e
due to sharing similar ST - = = : =g
gene members 0 e Ty B & = gt
O GOTERM_MF_ALL BRI -
Annotation Cluster 2 Enrichment Score: 3.52
O SP_PIR_KEYWORDS antibiotic RI - s 2264
O SP_PIR_KEYWORDS antimicrobial RI - s 2.48-4
L RI
O
O
)

INTERPRO_NAME
Annotation Cluster 4

BHEHZ - Genomics

University of Chinese Academy of Sciences

RY
domain:Ig-fke C2-type 2 RI - 8 5.4E-4
.muncglobuli RI = 6 3.66-2

Enrichment Score: 2.63

EASE Score, the modified Fisher Exact P-Value. They are identical
to that in the Chart Report. The smaller, the more enriched.




KOBAS

KOBASM i A 75 3% hEEFRFER

Y Home 8 Annotate Gene-list Enrichment Exp-data Enrichment QLI ASALIT ‘
Gene: hsa:427 ASAH1, AC, ACDase, ASAH, PHP, PHP32, SMAPME
Entrez Gen{427
Pathway: |Metabolic pathways KEGG PATHWAY hsa01100
Sphingolipid metabolism KEGG PATHWAY hsa00600
oey i iats ORI = Sphingolipid signaling pathway KEGG PATHWAY hsa04071
G O/KEG G ;_:E ‘% G O/KEG G E='El ;% ﬁ#ﬁ phospholipids as signalling intermediaries BioCarta 100183
Lysosome KEGG PATHWAY hsa04142
sphingosine and sphingosine-1-phosphate metabo BioCyc PWY3DJ-11470
“Type: Ceramide signaling pathway PID ceramide_pathwa
Immune System Reactome R-HSA-168256
Fasta Protein Sequence Fasta Nucleotide Sequence Tabular BLAST oma'é rutKB AC Metabolism of lipids Reactome R-HSA-556833
f:F Eﬂ. IED g& ﬁ: Metabolism Reactome R-HSA-1430728
Ensembl Gene ID | NONCODE ID Sphingolipid metabolism Reactome R-HSA-428157
Glycosphingolipid metabolism Reactome R-HSA-1660662
Species: Innate Immune System Reactome R-HSA-168249
i . SE .32 Neutrophil degranulation Reactome R-HSA-6798695
Animals / Vertebrates / Homo sapiens (human) L.T:Ffl:%*ql GO: extracellular region Gene Ontology G0:0005576
nitrogen compound metabolic process Gene Ontology G0:0006807
Input Gene Symbol or NONCODE ID  ([Foeu ) & ): hydrolase activity Gene Ontology G0:0016787
lysosomal lumen Gene Ontology G0:0043202
cellular metabolic process Gene Ontology G0:0044237
extracellular exosome Gene Ontology G0:0070062 ]

HEEHIDFIFE

1 4

E‘Z

8 BEIDFIFRCH

Click or drag file to this area to upload

Or upload a file

Use KO to do orthologous analysis between different species? (This may take a long time.)

http://kobas.cbi.pku.edu.cn/kobas3
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heeAl  HiEE
#Term Database

Human cytomegalovirus infection

i t KEGG
uman Ccy1o... PATHW...
e KEGG
athways .. PATHW...
Ciron KEGG
Ircadadilan ... PATHW...
N KEGG
Opamlnerg... PATHW .
MAPK si KEGG
SIgna- paATHW...
o KEGG
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Table 1 Statistics of three different annotation systems for rice genome (Overview)

AY

Data Items IC4R-2.0 RAP-DB? MSU-7.0°
Protein-coding genes

Number of gene loci 56,221 45,966 55,986
Number of mMRNAs 80,039 52,733 66,338
Percentage of spliced genes 16.36% 11.56% 11.54%
Average spliced isoforms per gene 1.42 1.15 1.18

Note: Data obtained from @ MSU (http:/rice.plantbiology.msu.edu) and ® RAP-DB
(https://rapdb.dna.affrc.go.jp/) on April 12, 2018.

IC4R-2.0: Rice Genome Reannotation Using Massive RNA-seq Data. Genomics Proteomics Bioinformatics 2020
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KIESRIBBRNARE: H19

H19: a ~2.3-kb imprinted maternally expressed transcript, is closely associated
with Beckwith-Wiedemann Syndrome and also involved in tumorigenesis.
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