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How does virus enter in the human cell?
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Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete
genome

NCBI Reference Sequence: NC_045512.2
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NC_e45512 29983 bp ss-RNA linear VRL 13-MAR-2620
Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1,
complete genome.

NC_e45512

NC_e45512.2

BioProject: PRINA485481

RefSeq.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
Severe acute respiratory syndrome coronavirus 2

Viruses; Riboviria; Nidovirales; Cornidovirineae; Coronaviridae;
Orthocoronavirinae; Betacoronavirus; Sarbecovirus.

1 (bases 1 to 299@3)

Wu,F., Zhao,S., Yu,B., Chen,Y.-M., Wang,W., Hu,Y., Song,Z.-G.,
Tao,Z.-W., Tian,J.-H., Pei,Y.-Y., Yuan,M.L., Zhang,Y.-L.,
Dai,F.-H., Liu,Y., Wang,Q.-M., Zheng,J.-J., Xu,L., Holmes,E.C. and
Zhang,Y.-Z.

A novel coronavirus associated with a respiratory disease in Wuhan
of Hubei province, China

Unpublished

2 (bases 1 to 299@3)

NCBI Genome Project

Direct Submission

Submitted (17-JAN-2020) National Center for Biotechnology
Information, NIH, Bethesda, MD 28894, USA
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® They are enveloped viruses with round and sometimes pleiomorphic
virions of approximately 80 to 120 nm in diameter.

® It contains positive-strand RNA, with the largest RNA genome
(approximately 30 kb).

® The genome RNA is complexed with the basic nucleocapsid (N) protein
to form a helical capsid found within the viral membrane.

@® These are spike (S), the type I glycoprotein that forms the peplomers
on the virion surface, giving the virus its corona- or crown-like
morphology in the electron microscope.

@® The membrane (M) protein, a protein that spans the membrane three
times and has a short N-terminal ectodomain and a cytoplasmic tail; and
small envelope membrane protein (E), a highly hydrophobic protein.



The 50- terminal fwo-thirds of the genome ORFla/b encodes
polyproteins, which form the viral replicase transcriptase complex. The
other ORFs on the one-third of the genome encode four main structural
proteins: spike (S), envelope (E), nucleocapsid (N) and membrane (M)
proteins, as well as several accessory proteins.

SARS-CoV-2 (29.9 kb)
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SARS-CoV-2 (29.9 kb)
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21563..25384

/gene="5"

/locus_tag="GU280_gpe2"

/gene_synonym="spike glycoprotein"
/db_xref="GeneID:43748568"

21563..25384

/gene="s"

/locus_tag="GU28@ gpe2"

/gene_synonym="spike glycoprotein"

/note="structural protein; spike protein"

/codon_start=1

/product="surface glycoprotein”
/protein_id="YP_©897243%90.1"

/db_xref="GeneID:43748568"
/translation="MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFR
SSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIR
GWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQ
GFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL
LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITN
LCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCF
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Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete

genome

NCBI Reference Sequence: NC_045512.2
GenBank Graphics

>NC_845512.2:21563-25384 Severe acute respiratory syndrome coronavirus
1, complete genome

ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAAT,
TACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGT
TTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATACATGTC
TCTGGGACCAATGGTACTAAGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTT
CCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGACCCAGTCCCT
ACTTATTGTTAATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTT
TTGGGTGTTTATTACCACAAAAACAACAAAAGTTGGATGGAAAGTGAGTTCAGAGTTTATTCTAGTGCGA
ATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAAGGAAAACAGGGTAATTTCAA
AAATCTTAGGGAATTTGTGTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATT
AATTTAGTGCGTGATCTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGTAGATTTGCCAATAGGTATTA
ACATCACTAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGG
TTGGACAGCTGGTGCTGCAGCTTATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAAT
GAAAATGGAACCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAAACAAAGTGTACGTTGA
AATCCTTCACTGTAGAAAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGT
TAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTT
TATGCTTGGAACAGGAAGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTCCGCATCAT
TTTCCACTTTTAAGTGTTATGGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTACTAATGTCTATGC
AGATTCATTTGTAATTAGAGGTGATGAAGTCAGACAAATCGCTCCAGGGCAAACTGGAAAGATTGCTGAT
TATAATTATAAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAATCTTGATTCTA
AGGTTGGTGGTAATTATAATTACCTGTATAGATTGTTTAGGAAGTCTAATCTCAAACCTTTTGAGAGAGA

ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAAT -3

ATGTTTGTTTTTCTTGTTTT -3/ m—]-

TACAAACAAAAAGAACAAAATAACGGTGATCAGAGATCAGTCACACAATTAGAATGTTGGTCTTGAGTTA-5"

G 3’ ACTGAGGATCTGAAAACTTTGTCA-5’
TACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGT -3

2 isolate Wuhan-Hu-
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Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete
genome

NCBI Reference Sequence: NC_045512.2
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LoCuUs NC_e45512 29983 bp ss-RNA linear VRL 3©-MAR-2020

DEFINITION Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1,
complete genome.

ACCESSION  NC_©45512

VERSION NC_e45512.2

DBLINK BioProject: PRINA485481

KEYWORDS RefSeq.

SOURCE Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

ORGANISM Severe acute respiratory syndrome coronavirus 2
Viruses; Riboviria; Nidovirales; Cornidovirineae; Coronaviridae;
Orthocoronavirinae; Betacoronavirus; Sarbecovirus.
REFERENCE 1 (bases 13476 to 13583)
AUTHORS Baranov,P.V., Henderson,C.M., Anderson,C.B., Gesteland,R.F.,
Atkins,J.F. and Howard,M.T.
TITLE Programmed ribosomal frameshifting in decoding the SARS-CoV genome




gene 21563..25384
/gene="S"
/locus_tag="GU28@ gpe2"
/gene_synonym="spike glycoprotein"
/db xref="GeneID:43748568"

cDs 21563, 25384
/gene="S"
/locus_tag="GU28@ _gpe2"
/gene_synonym="spike glycoprotein"
/note="structural protein; spike protein”
/codon_start=1
/product="surface glycoprotein”
/protein_id="YP_@@9724390.1"
/db_xref="GeneID:43748568"
/translation="MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFR
SSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPYVLPFNDGVYFASTEKSNIIR
GWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY
SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQ
GFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL
LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITN
LCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCF
TNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN
YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGYGYQPY
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Severe acute respiratory syndrome-related coronavirus isolate SARS-CoV-2/KMS1/human/2020/CHN, complete genome

Sequence ID:|MT226610.1| Length: 29899 Number of Matches: 1

Range 1: 26295 to 26318 GenBank Graphics

Score Expect Identities Gaps Strand
48.1 bits(24) 0.004 24/24(100%) 0/24(0%) Plus/Plus
Query 1 ACTTCTTTTTCTTGCTTTCGTGGT 24

Sbjct 26295 ACTTCTTTTTCTTGCTTTCGTGGT 26318

X Download v  GenBank Graphics

cDs 25393..26220
/gene="0ORF3a"
/locus_tag="GU288_gpe3"
/codon_start=1
/product="0ORF3a protein"
/protein_id="YP_089724391.1"
/db_xref="GeneID:43748569"

/translation="MDLFMRIFTIGTVTLKQGEIKDATPSDFVRATATIPIQASLPFG
WLIVGVALLAVFQSASKIITLKKRWQLALSKGVHFVCNLLLLFVTVYSHLLLVAAGLE
APFLYLYALVYFLQSINFVRIIMRLWLCWKCRSKNPLLYDANYFLCWHTNCYDYCIPY
NSVTSSIVITSGDGTTSPISEHDYQIGGYTEKWESGVKDCVVLHSYFTSDYYQLYSTQ
LSTDTGVEHVTFFIYNKIVDEPEEHVQIHTIDGSSGVVNPVMEPIYDEPTTTTSVPL"

gene 26245..26472
/gene="E"
/locus_tag="GU286_gpe4"
/db_xref="GeneID:43740570"

cDs 26245..26472

) /Scne="E"

/locus_tag="GU28e_gpe4"
/note="ORF4; structural protein; E protein"
/codon_start=1
/product="envelope protein"
/protein_id="YP_@@9724392.1"
/db_xref="GenelID:43748578"

/translation="MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCC

NIVNVSLVKPSFYVYSRVKNLNSSRVPDLLV"
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Severe acute respiratory syndrome coronavirus 2 isolate SARS-CoV-
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MT226610 29899 bp RNA linear
Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/KMS1/human/2028/CHN, complete genome.
MT226610

MT226610.1

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

Severe acute respiratory syndrome coronavirus 2

Viruses; Riboviria; Nidovirales; Cornidovirineae; Coronaviridae;
Orthocoronavirinae; Betacoronavirus; Sarbecovirus.

1 (bases 1 to 29899)

Xu,X., Liao,Y., Wang,L., Zhou,X., Xie,Z., Chen,H., Fan,S., Liu,L.,
Zheng,H., Jiang,G. and Li,Q.

Direct Submission

Submitted (28-MAR-2828) Institute of Medical Biology, Chinese
Academy of Medical Sciences and Peking Union Medical College, No.
935, Jiao Ling Road, Kunming, Yunnan 656118, China
##Assembly-Data-START##
Sequencing Technology ::
##Assembly-Data-END##

Sanger dideoxy sequencing

VRL 27-MAR-2020



NCBI-Q8

« > c

@ covid-19.uniprot.org/uniprotkb?query=*&facets=reviewed:true

“ o 0 @ :

uniroy
o0

~ COVID-19 UniProtKB 37 results

This site provides the latest available pre-release UniProtKB data for the SARS-CoV-2
coronavirus and other entries relating to the COVID-19 outbreak. Therefore, data and
functionality provided here may differ from the main Uniprot.org website which is
updated every eight weeks. This site will be updated as new relevant information
becomes available, independent of the general UniProt release schedule.

This data can also be accessed viaour FTP on
ftp://ftp.uniprot.org/pub/databases/uniprot/pre_release/
4, Download [R &=

Status

Reviewed (Swiss-Prot) (37) % PODTC1-R1A SARS?

You can view our latest webinar about Sars-CoV-2 and this portal from here, presented

on the 2nd April 2020.
Please go to the UniProt.org website for all other entries and functionalities.
You can view all COVID-19 related publications contributed by the community here.

Latest update: 28-April-2020

Replicase polyprotein 1a - Severe acute respiratory syndrome coronavirus 2 - 4405 amino-acids - @

Popular organisms

#Endonuclease #Hydrolase #Nuclease #Protease #RNA-binding #Thiol protease - #Activation of host autophagy by virus #Decay of host mRNAs by virus

#Eukaryotic host gene expression shutoff by virus #Eukaryotic host translation shutoff by virus #Host gene expression shutoff by virus #Host mRNA

Human (9)

suppression by virus #Host-virus interaction #Inhibition of host innate immune response by virus #lnhibition of host interferon signaling pathway by virus

#Inhibition of host IRF3 by virus #Inhibition of host ISG15 by virus #Inhibition of host RLR pathway by virus #Modulation of host ubiquitin pathway by viral

Nthar araanieme

Aauhinnitinaca #hMadulatinn Af hact iihianitin nathurawg b virne #1 Tkl cAanineatian nathurag # iral immmionasuacinn
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BLAST % Download ¥ Add aPublication

I Entry —— v mv - -
_ ] — ]
Function
_— 500 1000

N &T
ames & faxonomy Type Positions Description Il

Subcellular Location
Receptor-binding domain (RBD) M 1 automatic annotation

Pathology & BioTech region of interest 319-541 — =
A 1 publication

Protein Processing

region of interest 437-508 Receptor-binding motif; binding to human ACE2 W By similarity -
Interaction Other site of

. 685-686 Cleavage M 1automatic annotation -

interest

Structure

Family & Domains region of interest 788-806 Fusion peptide R 1 automatic annotation -



Ensembl- Second Part-Q2

Show PFlIIR entries Show/hide columns
No. Exon [/ Intron Start End Start End Length Sequence
Phase Phase
5" upstream sequence ..........Ctgggacaccgcctcctgagattaaagcgagageccagygocgggccgyggec
1 ENSEQ00001296629 41,508,158 41 508 081 - - 78 GAGTAGGCGCGAGCTAAGCAGGAGGCGGAGGCGGAGGCGGAGGGCGAGGGGCGEGGAGCE
CCGCCTGGRGCGCGECAG
Intron 1-2 41,508,080 41,498 190 9,891 s cc acagtcctgtaattctttcttetag
2 ENSE00003502036 41,498 189 41,498 119 = 0 71 GTCATATTGARCATTCCAGATACCTATCATTACTCGATGCTGTTGATARCAGCRAAGATGG
CTTTGAACTCA
3,540 gtaagtggttaattattaccttecct..........attcatcttcttttcaactgtttag
ENSEO0003788834 41,494 578 41,494 356 0 1 223 GGGTCACCACCAGCTATTGGACCTTACTATGAARACCATGGATACCAACCGGARARCCCC

TATCCCGCACAGCCCACTGTGSTCCCCACTGTCTACGAGGTGCATCCGGCTCAGTACTAC
CCGTCCCCCGTGCCCCAGTACGCCCCGAGGGTCCTGACGCAGGCTTCCRAACCCCGTCGTC
TGCACGCAGCCCARATCCCCATCCGGGACAGTGTGCACCTCAR

Intron 3-4 41 494 355 41 489 594 4762 gtaggattctctttgtgtttatttc..........cgttgcactctcctccttecttccag

4 ENSEQ00003500399 41 489 593 41 489 507 1 1 a7 AGACTARGRARRAGCACTGTGCATCACCTTGACCCTGGGGACCTTCCTCGTGGGAGCTGCGT
TGGECCGCTGGCCTACTCTGGAAGTTICA

Intron 4-5 41,489 506 41 488 514 993 gtaagtgcagggagcctcgatccca acctctcttoctgttttctctgcaag

5 ENSE00001308618 41,488 513 41 488 394 1 1 120 TGGGCAGCAAGTGCTCCRAACTCTGGGATAGAGTGCGACTCCTCAGGTACCTGCATCAACT

CCTCTAACTGGTGTGATGGCGTGTCACACTGCCCCGGCGGGGAGGACGAGAATCGGTGTG

Contigs. AP001610.1 > APOD1610.1 >
Genes -4+~ 0
: < TMPRSS2-201 < TMPRSS52-210
(Comprehensive. set... protein coding retained intron
I 3 R A e e e, A R I |
< TMPRSS2-202
protein coding
-0 |
< TMPRS52-209 < TMPRSS2-207
retained intron processed transcript
WVF——————M———*"‘H&_——————‘U
< TMPRSS2-206
protein coding
-ttt t r— A
< TMPRSS2-204
protein coding
K —_—t 1
< TMPRSS2-208 < TMPRSS2-205
retained intron protein coding
~~—) A - 4 ]
< TMPRSS2-203
protein coding
Requlatory Build. RNl [ | [ | [ [ | i i in Il N O
] l l |
41.46Mb 41.47Mb 41.48Mb 41.49Mb 41.50Mb 41.51Mb! 41.52Mb 41.53Mb 41.54Mb
-amiReverse strand 86.81 kb |




Ensembl- Second Part-Q9

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €]~ Search all species... Q

'?_ Human (GRCh38.p13) ¥

Location: 21:41,464,305-41,531,116  [el- CHRI i85
Gene-based displays

B Summary Gene: TMPRSS2 enscoo000184012
|- Splice variants
|- Transcript comparison Description transmembrane serine protease 2 [Source:HGNC Symbol;Acc:HCGNC: 11876 6]
L Gene alleles
B Sequence Gene Synonyms PRSS10
- Secondary Structure Location Chromosome 21: 41,464 305-41,531,1186 reverse strand.

E- Comparative Genomics

| N GRCh38:CM000683.2
Genomic alignments

|

I Gene tree About this gene This gene has 10 transcripts (splice variants), 301 orthologues, 17 paralogues, is a member of 1 Ensembl protein family and is associated with 75 phenotypes.
|- Gene gain/loss tree .

|- Orthologues Transcripts Hide transcript table

|- Paralogues

Gl Y Giobaimar-Al W F siFran Y PolyPhen-All RIY Consequences: 5 prime UTR variant | ¥ Filter Other Columns

Show/hide columns Search...

Mut

Sl : Il g B e i e T e coiia iRED
Variant ID Chr: bp les MAF  Class ce ence Type AA [ SIFT 1 D EL LR r Transcript
rs1201213753  21:41498140 G/AIC - SNP dbSNP .““A"s = 5prime - = = = = = = = ENST0000033
2 214910
variant
1201213753 21:41498140 G/A/C - SNP dbSNP .““A"E - 5prime - - - - - - - - ENST0000033
UTR 2149.10
variant
COSV5982253 21:41498140 COSMI - somatic SNV COSMIC = = = = = = = = = = ENST0000033
9 C_MuU 2149.10
TATIO
N
rs1331618004 21:41498141 T/C - SNP dbSNP UTB - Sprime - - - - - - - - ENST0000033
2149 10

variant



Eukaryotic protein coding genes
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Eukaryotic protein coding genes
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(DNA)

Promater Exon 1 Intran Exon 2 Intran Exon 3 Intron Exon 4
T
Transcription Transcription
start site

Primary transcript 57|
5 UTR Exon 1 Exon 2 Exon 3 Exon 4

Capping, splicing and polyadenylation

Mature mRNA 7-mG cap NG I N | (A
Exon 1 Exon 2 Exon 3 Exon 4

5’ UTR: untraslated region

3’ UTR: untraslated region
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Eukaryotic protein coding genes

parts remaining in mRNA
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this part is copied in primary RNA

5 ’ 3 V4
Cap [ ] AAAAAAAAAAA(N)AAAAAAAAA




Thymine
Adenine

5 end 3 g
- en
K Iﬁ

0_

Phosphate-
deoxyrlbose o)’\o
backbone

w‘

Guanine

Y
Cytosine /™
5" end

COMPLEMENTARY
In molecular biology



Complementary in molecular biology
is the base principle of DNA replication and transcription.

The base complement A=T shares two hydrogen bonds
the base pair G=C has three hydrogen bonds

/ DNA REPLICATION \ TRASCRIPTION

T n ides
%?Tf’
w -— Leading strand
Original ; X Helicase
(template) ‘/
Lagging e
BNA strand F
Replication r r
fork
oD
@ Adenine _ﬂ_". / - &
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@ Cytosine %
@ Guanine DNA polymerase Original (template) DNA strand

DT> 4I\~«Q

DNA polymerase ® @@ nucleoside N DT/ I - 5 %&N%
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. @m QoMo M,
% 3 Anhsense strand RNAponmerase 5 %
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V Extension UAcuSCCUASUCESCaUY )
O(} {,}w RNA Transcript
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Complementary
is the base principle of the molecular biology techniques
to study gene expression.

ANALYSIS of SINGLE GENE ANALYSIS of MULTIPLE GENES

PCR
microarray RNA-Seq

) Microarray RNA Sequencing (RNA-Seq)
s' 3
Template RNA sample 1 RNA sample 2 RNA sample 1 RNA sample 2
ONA 2! 5!
J/ * convert RNA to cDNA + * convert RNA to sequencing library *
NSNS ANL i
, tagged-cDNA /@ NNR o p NNR N /S CDNA library
5 3 AR NSNS NSNS NSNS
Fluorescent tag
Pei Bk ¥ s!
r‘\\rt'*\eVS OX\ Hybridization to microarray . Sequencing &
to P\ & 5! 3! with known Transcript probes alignment of sequencing reads
Ref .
¢ o s:neo':::zce Gene2 Gene 4
J/ Sample 2
=3 3! Sample 1 @ E = g -"-_;’ -_= _=—-_;
ﬁ%vp\:\\\}mvmo_ 3 TAGGTATATGGAAAGTG 5! = ==
: — 3 =3
eke \S pv‘vme,vs =
5! ATATATCCATATACCTTTC 3 i : Low sensitivity High sensitivity .
relative intensity Tow ynamic/masge High dynamic range Sequencing Reads
3 5! = known transcript only Novel transcripts sequences identified =
expression levels No alternative splicing information structural variation & alternative splicing revealed

o expression levels
lower cost unlimited sample comparisons PIc
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ANALYSIS SINGLE GENE

PCR

GAATATACCCATATGAGCCATATATCCATATACCTTTCACCCATTAAATCCCGTCCCGCACT
CTTATATGGGTATACTCGGTATATAGGTATATGGAAAGTGGGTAATTTAGGGCAGGGCGTGA

|

GAATATACCCATATGAGCCATATATCCATATACCTTTCACCCATTAAATCCCGTCCCGCACT
3 GGTAATTTAGGGCAGGGC 5!

5' TATACCCATATGAGCC 3/
CTTATATGGGTATACTCGGTATATAGGTATATGGAAAGTGGGTAATTTAGGGCAGGGCGTGA
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CTTATATGGGTATACTCGGTATATAGGTATATGGAAAGTGGGTAATTTAGGGCAGGGCGTGA
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MULTIPLE GENES ANALYSIS
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Complementary
is the base principle of therapeutic approach based on
Antisense oligonucleotide (ASO)
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VALIDATION Number of transcripts' 6
Dictionary

HUMAN PROTEIN ATLAS INFORMATION!

RNA tissue specificityl  Tissue enhanced (intestine, pancreas, prostate)
RNA tissue distribution! Detected in many
Protein evidencel Evidence at protein level
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IMMUNOHISTOCHEMISTRY DATA RELIABILITY

Data reliabllity Antibody staining mainly consistent with RNA expression data.
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Antibodies' HPA035787

SHOW MORE
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Single Cell Expression Atlas

Single cell gene expression across species

O%

Q. Gene search & Browse experiments Release notes ©@ Support

Lung Cell Atlas: Single cell RNA sequencing analysis of fresh resected human lung tissue - Drop-seq dataset

Single-cell RNA-Seq mRNA baseline

Number of cells: 4.599
Organism: Homo sapiens

Publication:
« Vieira Braga FA, Kar G, Berg M, Carpai OA, Polanski K et al. (2019) A cellular census of human lungs identifies novel cell states in health and in asthma.

ebi.ac.uk/gxa/sc/experiments/E-GEOD-130148/results/tsne?geneld=ENSG00000184012 Q % o 0 |

& Browse experiments Release notes @ Help © Support

L]
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@ Cluster 1
@ Cluster 8

® Cluster 15

@ Cluster 2

@ Cluster S

Cell ID: 5RRE942434-TCCAAGGCACGG
Cluster name: Cluster 3

Disease: normal

Individual: muc4£558

Sampling site: upper lobe of left lung

Sex: male

Clinical information: smoker; 45 per year

Inferred cell type: type Il pneumocyte luster 5
Age: 58 year

luster 12

® Cluster 6

@ Cluster 13

Cluster 7

Cluster 14

Expression level (CPM)

0 10



@ Cluster 1

® Cluster 8

® Cluster 15

ad

@ Cluster Z

@ Cluster ¢

Cell ID: SRR8942434-TCCAAGCCACGGC
Cluster name: Cluster 3

Disease: normal

Individual: muc4658

Sampling site: upper lobe of left lung
Sex: male

Clinical information: smoker; 45 per year
Inferred cell type: type || pneumocyte
Age: 58 year

luster 12

er 6

@ Cluster 13

¢ Cluster 7

® Cluster 14
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Adjusted p-value

2.0205 x 1040

Log,-fold change

'replicatively senescent: grown until growth arrest'
vs 'spontaneocusly immortal cells: control’

phenotype, treatment

56 'interleukin 13- 100 nanogram per milliliter: air-liquid

compound, growth

interface (day 14)' vs 'untreated: submerged (day condition

8y

. IMPRSS2
1

1\ TMPRSS2

tumor’ vs ‘normal’ clinical information

'replicatively senescent; grown until growth arrest'
TMPRSS2 P ; v * . . , phenotype, treatment
vs 'spontaneously immortal cells: control
'interleukin 13; 100 nanogram per milliliter; air-liguid
: — . - = compound, growth
TMPRSS2 interface (day 14)' vs 'untreated: submerged (day .
o condition
Genome-wide expression profiling of an in vitro model for studying esophageal epithelial differentiation
‘interleukin 13; 100 nanogram per milliliter; air-iquid interface (day 14)' vs 'untreated; submerged (day 8
Property Test value (N=3) Reference value (N=3)
IMPRS52 irmation
interleukin 13 100
compound o untreated
nanogram per milliliter
/H\ TMPRSS2 growth air-liquid interface pe
submerged (dav 8
condition (day 14) ged (day 8)
cell line EPC2-hTERT EPC2-hTERT
1\ W lier hTERT-immortalized hTERT.immortalized  » ime
cell type human esophageal human esophageal
epithelial cell epithelial cell
/"\ TMPRSS?  organism Homo sapiens Homo sapiens treatment
/H\ TMPRSS2 'lung carcinoma’ vs 'normal’ biopsy site, disease

Pathway Profiling of Replicative and Induced Senescence

Genome-wide expression profiling of an in vitro model for
studying esophageal epithelial differentiation

Identification of a Novel Angiogenesis and Tumor
Suppressor Gene Rab25 in Fsophageal Squamous Cell
Carcinoma

Pathway Profiling of Replicative and Induced Senescence

Genome-wide expression profiling of an in vitro model for
studying esophageal epithelial differentiation

Identification of a Novel Angiogenesis and Tumor
Suppressor Gene Rab25 in Esophageal Squamous Cell
Carcinoma

Gene expression profiling by RNA-seq of human iIPSC and
IPSC-derived cardiomyocytes from an Yoruban individual

Transcriptome analysis of human brain microvascular
endothelial cells response to interactive DIl domain of
protein E of WNVY and interactive DIl domain of protein E of

TBEV using RNA-seq

Rapid neurogenesis through transcriptional activation in
human stem cell (RNA-Seq)

Gene expression profiling of the adjacent airway field
cancerization in early stage NSCLC
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new webinar series to leam se cBioPortal effectively. Second webinar Thursday May 7th 11am-12pm EDT. r More Infol O View Recorded Webinars

cBioPortal Dala Sets WebAPI R/MATLAB Tutorials/Webinars FAQ News Visualize Your Data  About Login
FOR CANCER GENOMICS —

Datasets

The table below lists the number of available samples per cancer study and data type

| pancred Q Columns
Name & Reference All Sequenced CNA RNA-Seq
Acinar Cell Carcinoma of the Pancreas (JHU, J Pathol 2014) & Jial et al. J Pathol 2014 23 23 0 0

Cystic Tumor of the Pancreas (Johns HopKins, PNAS 2011) E 4 Wu et al. PNAS 2011 32 32 0 0
Pancreatic Adenocarcinoma (ICGC, Nature 2012) L Biankin et al. Nature 2012 99 99 0 0
Pancreatic Adenocarcinoma (QCMG, Nature 2016) & Bailey et al. Nature 2016 456 383 0 96
Pancreatic Adenocarcinoma (TCGA, Firehose Legacy) Y 186 150 184 179
Pancreatic Adenocarcinoma (TCGA, PanCancer Atlas) & TCGA, Cell 2018 184 179 183 177
Pancreatic Cancer (UTSW, Nat Commun 2015) E 4 Witkiewicz et al. Nat Commun 2015 109 109 109 0
Pancreatic Neuroendocrine Tumors (Johns Hopkins University, Science 2011) & Jiao et al. Science 2011 10 10 0 0
Pancreatic Neuroendocrine Tumors (Multi-Institute, Nature 2017) & Scarpa ef al. Nature 2017 98 98 0 0

Data sets of published studies were curated from literature. Data sets of legacy TCGA studies were downloaded from the Broad Institute Firehose and updated quarterly



I P Pancreatic Adenocarcinoma (TCGA, PanCancer Atlas)
TCGA SRS U BETl | samples (184 patients/samples) - TMPRSS2 #

Q5 OncoPrint Cancer Types Summary Plots Mutations Co-expression Comparison Survival CN Segments
Groups: (drag toreorder) ————— EIGEIEEHEGTHIREN | TMPRSS2 (0) | Select all | Deselect all
COwverlap Survival Clinical Mutations Copy-number mRMNA

Survival types: w Disease Free  Progression Free  Disease-specific
Overall

Overall patient survival status.

s X, —— | 91 Wonthe Survival
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Join our new webinar series to leam how to use cBioPortal effectively. Second webinar Thursday May 7th 11am-12pm EDT. | Click for More Infol or View Recorded Webinars

] .
25 cBioPortal Data Sefs WebAPI R/IMATLAB Tutorials/Webinars FAQ News Visualize Your Data About Logil
= FOR CANCER GENOMICS
Modify Que S Combined Study (1207 samples) Queried gene is altered in  » 2 (<0.1%) of queried patients
¥ Query el Querying 1206 patients / 1207 samples in 10 studies - TMPRSS2 @ * 2 (<0.1%) of queried samples
oncoPrint Cancer Types Summary Mutations Comparison Survival CN Segments Pathways Expression Download

Add Clinical Tracks 217 ~ | Sort~  Mutations~ = View~ Download~ © GEEEE 100 % @ O

study of origin LU EORPREEEEEDRREERRT LY L O LY I DO LB LG CE L REBLERE LY B LY B L R OE 6 LR DY BRI I BB LB B LR

# Samples per P... UL LU L L L L L L L L L L L L L L L L L L L L L L L LR LR L LR LR L LR LR LR LRIl
Profiled for co... "

Profiled for mu.. R nnn"my

TMPRSS2 LR | |

Genetic Alteration I Deep Deletion Mo alterations Mot profiled

Study of origin I Acinar Cell Carcinoma of the Pancreas (JHU. J Pathol 2014) I Cystic Tumor of the Pancreas (Johns Hopkins, PNAS 2011) I Insulinoma (Shanghai, Nat Commun 2013} I Pancreatic Adenocarcinoma (ICGC, Nature 2012)
I Pancreatic Adenocarcinoma (QCMG, Nature 2016) I Pancreatic Adenocarcinoma (TCGA, Firehose Legacy) I Pancreatic Adenocarcinoma (TCGA, PanCancer Atlas) I Pancreatic Cancer (UTSW, Nat Commun 2015)

I Pancreatic Neuroendocrine Tumors (Johns Hopkins University, Science 2011) I Pancreatic Neuroendocrine Tumaors (Multi-Institute. Nature 2017)

# Samples per Patient 0‘ 2
Profiled for copy number I Yes No
alterations

Profiled for mutations I Yes No



What is enrichment analysis?

Enrichment analysis is a computational method for inferring knowledge about an input gene set by comparing it to
annotated gene sets representing prior biological knowledge.

Enrichment analysis checks whether an input set of genes significantly overlaps with annotated gene sets.

For more information, you can read this excellent review about enrichment analysis [1].
What is an enrichment term?

Each gene set within the Enrichr database is associated with a functional term or an enrichment term such as a
pathway, cell line, or disease. The output of Enrichr are ranked lists of terms, one list for each gene set library. The
most highly ranked enrichment terms for the user's input gene list provide knowledge about the input list.

What is a gene set library?

A gene set libraryis a set of related gene sets or enrichment terms.

Each enrichment term in Enrichr's results pages is organized by its gene set library. These libraries have been
constructed from many sources such as published studies and major biological and biomedical online databases.
Others have been created for and only available through Enrichr. For example, the ChEA 2015 library is a set of
functional terms representing transcription factors profiled by ChIP-seq in mammalian cells. Each term is associated
with a collection of putative targets inferred from the peaks identified in each ChIP-seq study.
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http://amp.pharm.mssm.edu/Enrichr/

< C ® Non sicuro | amp.pharm.mssm.edu/Enrichr/#stats
ENCODE_Histone_Modifications_2015 412
ENCODE_TF_ChIP-seq_2014 498
ENCODE_TF_ChIP-seq_2015 816
Enrichr_Libraries_Most_Popular_Genes 121
Enrichr_Submissions_TF-Gene_Coocurrence 1722
Epigenomics_Roadmap_HM_ChIP-seq 383
ESCAPE 315
Gene_Perturbations from_GEO down 2460
Gene_Perturhations_from_GEO_up 2460
GeneSigDB 2139
Genome_Browser_PWMs 615
GO_Biological_Process_2013 941
GO_Biological_Process_2015 5192
GO_Biological_Process_2017 3166
GO_Biological_Process_2017b 10125
GO Biological Process 2018 5103
GO_Cellular_Component_2013 205
GO_Cellular_Component_2015 641
GO_Cellular_Component_2017 636
GO_Cellular_Component_2017b 816
GO_Cellular_Component_2018 446
GO_Molecular_Function 2013 402
GO_Molecular_Function 2015 1136
GO_Molecular_Function_2017 972
www.geneontology.org GO_Molecular_Function_2017b 3271
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58
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45
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