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HEPATOCELLULAR CARCINOMA

DESCRIPTION

Hepatocellular carcinoma is a cancer malignancy of the liver that is the most common in
the world and is first in the leader board of cancer related deaths. The main risk factors that
lead to this malignancy are excessive alcohol consumption and chronic viral hepatitis.
Suppression of the hepatitis virus can result in the delayed occurrence of malignancy forup to 5
years. Other risk factors are; sex whereby males are more at risk than females at a ratio of 2:1,
metabolic and genetic diseases like hemochromatosis, exposure to aflatoxins and smoking
cigarettes.

Cirrhosis in the liver causes the formation of regenerative nodules which are the result
of increased proliferation of hepatocytes. Detection of these lesions depends on their size, the
smaller lesions are harder to detect and lead to misdiagnosis. The use of AFP which regulates
the proliferation of the adult liver cells as a biomarker together with DCP which is produced by
malignant hepatocytes leads to better sensitivity and specificity in the detection of the disease.
Treatment of the disease is possible only when it is diagnosed early with retained liver function.
A lot of interventions are possible some surgical and others nonsurgical but for the full recovery
a patients will always need a multidisciplinary team that will monitor all developments.

SHORT VARIATIONS, UCSC DATA AND GEO DATA FOR HCC

In order to retrieve a table of SNPs and indels for the phetotype, the ensemble database
was visited and the specie of choice was human and a query was launched for hepatocellular
carcinoma. The search results were filtered of the feature type column to include only variants,
the variants are all sourced from the dbSNP database. The table was then exported in terms of
a csv file. The table was then edited in excel to remove duplicate column names and imported
into my database. While in the database it was further edited to remove unnecessary columns
and the first row which contained column names.



The table of “short_variations” is shown below:

Recent Favorites Name Type Genomic_location Reported_genes gene_titles Phenotype  Annotation_source External_referenc
P Hepatocellular
major histocompatibility  carcinoma in  NHGRI-EBI GWAS
New 2856723 Ve it CHR_HSCHR6 MHC_MCF CTG1:32733642-32733642+
° o = B T e HLA-DQB1 complex, class L DQ  hepatitis C  catalog PMID-28921602
+—_1 database university
I be... infection
=/ hepatocellular_carcinoma_project,
3 Mew =
196 short variations 151057520001 Variant 177674886 7674336+ . ‘[;?:rfczf“:;:c"53 g:z“f;:!“‘a' ClinVar
+— | information_schema Symbol:Acc:HGNC:11.__
[
T— mysql Hepatocellular
\ N X W,
T performance_schema 151110445 Variant 6-30103160-30103160+ carcm.n.ma in  NHGRI-EBI GWAS i
# pharma HLA hepatitis B catalog PMID:29784950
L_ phpmyadmin infection
|
T* protein_infobase T vE o o
phosphatidylinositol-4,5- epatocellular
+H test 121913273 V: it 3:179218294-179218294+ ClinVz
= anan PIK3CA bisphosphate 3-kinase Carcinoma e
ca..
B S S tumor protein p53 Hepatocellular B
786202962 V 7-7675085-767 /
rs786202962 Variant 17:7675085-7675085+ P53 [Source:HGNC Carcinoma ClinVar

Symbol:Acc:HGNC: 11

tumor protein ps3 Hepatocellular
53 [Source:HGNC Carcinoma
Symbol;Acc:HGNC:11...

5786203436 Variant 17:-7675125-7675125+ ClinVar

tumor protein p53 Hepatocellular

m| Console  Variant 17-7674230-7674230+ - . P ClinVar v

Retrieved a table of genes from the database using;

SELECT DISTINCT "Reported_genes' FROM ‘short_variations® WHERE Reported_genes !=""

Exported the table as csv file to be used in UCSC browser. The csv file had to also be edited to
remove the title and make it comma delimited. When uploading to the UCSC table browser an
error occurred where some of the genes couldn’t be recognized because of the format of the

csv so they were pasted as a list manually and edited accordingly.

In the UCSC table browser | selected my track to be GENECODE V38 as it has the most genes
recorded and selected region as genome and my table was knownGene. | also selected NCBI
RefSeq track in order to get the refseqlDs and exon counts. These configurations had
information on all of the genes except seven genes; HLA, HLA-DQ, HLA-DR, HLA-DQ, HLA_DRB1,
HLA_DQA1, LOC110806263. The obtained tables were in the form of text and had to be converted
to a csv files for importation into the database. Shown below is the table for first configuration;



php
QEled %6

Recent Favorites

& New

database university

—H 1| hepatocellular_carcinoma_project

{3 New

++ 4 short_variations
|
+-bt ucsc_generated

+H 1 information_schema
+— i mysql

+ | performance_schema
-L— i) pharma

+* 2| phpmyadmin

T— J) protein_infobase

+ 1 test

To get a GEO dataset starting from the first day of 2010 |

Entry type

+ DataSets (11)
Series (0}
Samples (0)
Platforms (0)

Organism
Customize ...

Study type

Expression profiling by array
Methylation profiling by array
Customize ...

Author
Customize

Attribute name
tissue (3)
strain (0
Customize ...

Publication dates
30 days

1 year

Custom range

Clear all

Show additional filters

hepatacellular_carcinoma_project »

able: ucsc_generated

[Z Browse &4 Structure L] SQL L Search Insert = Export
#chrom chromStart chromEnd name score  strand  thickStart
P chr1 114704468 114716771  ENST000003635355 0 - 114708534
chr3 38039204 38122737 ENST00000346219.7 0 + 38039225
chrd 38039207 38124025 ENST00000308059.11 0 + 38039225
chr3 41194740 41239949 ENST00000643541.1 0 + 41224068
chr3 41194836 4122471 ENST000004262155 0 + 41224533
chr3 41194847 41239970 ENST00000645210.1 0 + 41224068
chrd 41184852 41239900 ENST00000646381.1 0 + 41224533
chr3 41194867 41239904 ENST000004055706 0 < 41224068
chr3 41194892 41239300 ENST00000642248.1 0 + 41224068
chr3 41194993 41239971 ENST000004334006 0 + 41224068
chr3 41198644 41239945 ENST00000642992.1 0 + 41224068
chrd 41198678 41239899 ENST000004319146 0 < 41224068
chr3 41198704 41239971 ENST000006428361 0 + 41224533
chrd 41199388 41240443 ENST000003961858 0 + 41224068
chr3 41199416 41239971 ENST00000642986.1 0 + 41224533
chrd 41199418 41239885 ENST00000644678.1 0 < 41224533
chr3 41199433 41240443 ENST00000396183.7 0 + 41224068
chrd 41199433 41240445 ENST00000643031.1 0 + 41224068
chr3 41199441 41239955 ENST00000645982.1 0 + 41224068
chr3 41199444 41239947 ENST000004530246 0 + 41224533
chr3 41199469 41239675 ENST00000647264.1 0 + 41224533
chrd 41199469 41239947 ENST00000645900.1 0 + 41224533
chrd 41199471 41239743 ENST00000646174.1 0 + 41224533
m Console 1199478 41239900  ENST00000643992.1 0 + 41224068

Summary = 20 per page ~ Sort by Default order =

Search results

Items: 11

0 Filters activated: DataSets. Clear all to show 38003 items.

[J Quinazolone RVX-208 effect on liver carcinoma cell line

1. Analysis of HepG2 liver carcinoma cells traated with the quinazolone RVX-208 or the
triazolothienodiazepine JQ1, a BET bromodomain (BD) inhibitor. BET protein dysfunction is
linked to cancer. Results provide insight into the difference in affinity of RVX-208 for the 1st
and 2nd BDs in BET proteins_
Organism: Homo sapiens
Type: Expression profiling by array, transformed count, 3 agent sets
Platform: GPLE244 Series: GSES1143 8 Samples
Download data- CEL
DataSet Accession: GDS5340
PubMed  Fulltextin PMC

ID: 5340

Similar studies ~ GEO Profiles  Analyze DataSet

a Hepatocellular carcinoma: peripheral blood mononuclear cells

Analysis of peripheral blood cells from (HCC).
pancreatic carcinoma, and gastric carcinoma patients. Results provide insight into a blood-
based gene signature for detection of early-stage HCC.

Organism Homo sapiens

Type: Expression profiling by array, transformed count, 4 disease state sets
Platform: GPL570 Series: GSE49515 26 Samples

Download data: CEL

DataSet Accession: GDS4882 |D: 4882
PubMed Similar studies ~GEO Profiles

r

Analyze DataSet

[J IL-28B polymorphism effect on hepatitis C virus-related

3 racarctad liuge

[# Import

thickEnd
114716160
38122605
38122412
41239342
4122471
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342
41239342

a5 Privileges 4° Operations ® Tracking 32 Triggers
reserved  blockCount  blockSizes

789624 7 3582.39,124 160,179,128 114,

789624 36 432,151,111,200,221.79,88,174,137,93,91,163,193 ¢
789624 37 429.161,111,200,221,79,88,174,137 93,91,163,193 £
789624 16 201.76.61,228.254.239,202.145.104,339,159.120.15
789624 5 105.79,61,132,186,

789624 16 94,79,61,228.254.239,202,145.104,339,159.120,151
789624 17 89.76.61,132,228 254 239.202,145,104,339,168,120
789624 17 74.76,61,228,254,239,202 145 104,339,159,120,151
789624 17 49,79,61,228,254,239,202,145,104,339,159,120,151
789624 16 713.61,228,254,239,202,145,104,339,159,120,151,1
789624 15 137.61,228,254,239,202,145,104,339,159,120,151,1
789624 16 103,61,228,254, 239,202 145.104.339,159,120,151.1
789624 16 77.61,132,228,254,239,202,145,104,339,159,120,15
789624 16 282.61,228 254 239,202 145,104.338,1569 120,151.1
789624 17 254,61,132,228,38,105,239,202,145,104,339,159,12
789624 16 252.61,132 228,254,239, 202 145.104,339,159,120.1
789624 16 237,61,228,254,239,202,145,104,339,159,120,151,1
789624 16 237.61,228 254 239,202 145,104.338,159 120,151,
789624 16 229,61,228,254,239,202,145,104,339,159,120,151,1
789624 17 226,61,132,226.254,239,202.145.104,339,159.120.1
789624 16 201,61,132,228,254,239,202,145,104,339,93.120 15
789624 16 1563,61,132,228 254,239,202 145 104,339,159,120,1
789624 14 199,228,254 239,202,145,104,339,159,120,151,122,
789624 16 192.61.228,264.239,202,145,104.339,159,120.151.1,

used advanced search option in the
browser and selected the organism to be human, the published date to be 1/1/2010 to present,
the filter to be Datasets and searched for HCC as phenotype. Below are the results of the query;

Send to: ~

llular carcinoma: - Download Options

Filters: Manage Filters

w Top Organisms [Tree]
Homo sapiens (11)

Find related data

Database: | Select v

Search details

("Homo sapiens"[Organism] AND
("2010/01/01" [PDAT] : "3000"
[EDAT])) AND ("carcinoms,
hepatocellular® [MeSH Terms] OR
Hepatocellular Carcinoma[&ll
Fislds]) END "gds"[Filter] Y

Search See more

Important Links
GEO Home

GEOQ Documentation
About GEO DataSets

Construct a Query

| chose to work with the sixth dataset: “CSN5 depletion effect on hepatocellular carcinoma cell

lines”. This dataset involves analysis of Huh7 and HepG2 hepatocellular carcinoma (HCC) cells

depleted for CSN5, the fifth subunit of the COP9 signalosome. CSN5 expression is elevated in

early HCC. Results provide insight into the role of CSN5 in the pathogenesis of HCC. The

organism is Homo Sapien, the platform is “GPL6883: lllumina HumanRef-8 v3.0 expression
beadchip”, GSE26485 and published on 2011/12/27.



To analyze the GEO dataset with GEO2R | used its reference number to search for the dataset
and selected half of my data to be the test set and the other half as the control.

GEO accession |GSE26485 Set  Molecular targeting of CSN5 in human hepatocellular carcinoma: a mechanism of therapeutic response
~ samples » Define groups Selected 16 out of 16 samples
Colums. - st
Group Accession & Tite + Source name s Celliine + Celltype + sima s
test GSMES1284 Negative Contral SiRNA, HepG2, rep HepG2, contral SiIRNA HepG2 liver cancer control
test GSWBE1285 Negative Control SiRNA, HepG2, rep2 HepG2, control SIRNA HepG2 tiver cancer control
test GSI651286 Negative Control SIRNA, HepG2, rep3 HepG2, control SIRNA HepG2 tiver cancer control
test GSNB51257 Negative Gontrol SiRNA, HepG2, repd HepG:2, control SiRNA HepG2 liver cancer control
test GSMB51288 CSN5 SiRNA, HepG2, rep1 HepG2, CSN5 siRNA HepG2 liver cancer CSN5
test GSMB51220 CSN5 SiRNA, HepG2, rep2 Hepe2, CSN5 SiRNA HepG2 tiver cancer csns
test GSWE51200 CSN5 SIRNA, HepG2, rep3 HepG2, CEN5 SiRNA HepG2 tiver cancer csnis
test GSME51291 CSN5 SIRNA, HepG2, repd HepG2, CSN5 SiRNA HepG2 tiver cancer CcsNis
control GEME51202 Negative Control SiRNA, Huh?, rep1 Huh, control SIRNA Huh? liver cancer control
control GSMES1203 Negative Contral SIRNA, Huh7, rep2 Huh, control SIRNA Huh? liver cancer control
control GSBE1204 Negative Control SIRNA, HUN7, rep3 Huh, eontrol SIRNA Hun? tiver cancer control
control GSWI651295 Negative Control SIRNA, HUNT, repd Huh, control SIRNA Hun7 tiver cancer control
control GSNIB51296 CSN5 SiRNA, Huh, rep1 Huh?, NS SIRNA Huh? liver cancer CSN5
control GSMB51297 CSN5 siRNA, Huh?, rep2 Huh7, CSNS SiIRNA Huh? liver cancer CSN5
control GSMB51208 CSN5 SIRNA, Hun, rep2 HUh7, CSNS SIRNA Huh7 tiver cancer csns
» Samples » Define groups Selected 16 out of 16 samples
GEOZR Options Profile graph R script
Log-transformation has been applied to the data. You can change this in the Options tab.
if you changed any options._
Visualization
carirer Fadr008 asezsies B aseznass: @
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Top differentially expressed genes

Download full table  Select columns

1D adj.P.Val P.Value t B logFC Gene.symbol Gene.title

FILMN_1736002 470e-12 3.90e-16 -329 2353 -317 COPs5 COPS signalosome sub..

¥ ILMN_2220187 1.24e-08 206e-12 -19.01 1779 -2.044 GFPT1 dlutamine-froctose-6-p.

FILMN_1718932 1.39e-08 3.45e-12 -18.38 17.38 -2125 MTRR S-miethyltetrahydrofolate=.

¥ ILWIN_2342033 1.20e-07 450e-1 -1552 15.24 -191

The whole table contained more than 10,000 rows which reached the data limit for importation
in the database, thus | used only the first 250 rows of the whole dataset. Shown below is the
table generated in the database:



php

SEle0)%e
Recent Favorites D adj.P.Val
P ILMN_1736002 4 70E-12
3 New ILMN_2220187 1.24E-08

ILMN_1718932 1.39E-08
1.20E-07
1.20E-07
4 37E-07
7.94E-07
9.56E-07
9.56E-07
1.44E-06
1.54E-06
3.02E-06
3.20E-06
3.33E-06
3.33E-06
4 61E-06
4 61E-06
6.7TE-06
7.00E-06
7.00E-06
8.34E-06
8.63E-06
1.25E-05
1.4TE-05
1.75E-05

database university
= | hepatocellular_carcinoma_project, ILMN_2342033
g Mew ILMN_ 1683044
+-b geo2r_generated ILMN_1728984

I
+-¥ short_variations ILMN_1747020
ILMN_1802615

I

+-¥ ucsc_generated
4+ | information_schema ILMN_1716596
! ILMN_2131861

T— o mysql
+ | performance_schema ILMN_1730670
-L— .| pharma ILMN_1651354
@ @ phpmyadmin ILMN_1697285
-L— .| protein_infobase ILMN_1801124
i test ILMIN_1672148
V ILMN_2168992
ILMN_1704305
ILMN_2150402
ILMN_1674706
ILMN_1769282
ILMN_1670353
ILMN_1652736
ILMN_1726049
ILMN_2157951
m Console 157

P.Value
3.80E-1
2.06E-1
3.45E1
4.50E-1
4.98E-1
2A7E
4 61E-1
6.64E-1
TA3EA
119E-0
1.40E-0
3.01E0
345E0
411E-D
4 14E-0
6.32E-0
6.49E-0
1.01E0
1.14E0
1.16E-0
1.45E0
1.57E0
2.38E-0
2.92E-0
3.63E-0

[Z Browse 4 Structure L] SQL @ 4

t

-32.904510
-19.006041
-18.378987
-15.522000
-15.418586
-13.974594
-13.282113
-12 956367
-12.893662
12.4491101
12.311838
-11.680517
-11.569600
-11.430144
-11.424188
-11.090419
-11.069722
-10.731909
-10.640052
-10.627362
-10.459132
-10.399558
10.0959019
-9.9493983
-9.7946672

Search

B
235293
17.7940
17.3831
15.2431
15.1563
13.8675
13.1936
12.863
12.7983
12.3298
12.1815
11.4768
11.3490
11.1866
11797
10.7827
10.7577
10.3432
10.2284
10.2124
9.99949
9.92331
9.52873
9.33453
9.12667

Insert

logFC
-3.17001
-2.043830
-2.124738
-1.909775
-1.953919
-1.156247
-1.546616
-1.756715
-1.304146
1.2642969
1.4360755
-2.617077
-1.625076
-1.719007
-2.798685
-1.215637
-1.234249
-2.496493
-1.256394
-1.513772
-1.453903
-2.862927
11638452
-1.566159
-1.051621

= Export

Gene.symbol
COPS5
GFPT1

MTRR

PPP1R2
PAZG4
SGK3
CDKB
NSMAF
S0Cs2
FSTL3
SPP1

MSANTD4
AKR1B10
FBX030
NIPT
TMEME4
MTHFD2
FRMDGE
RAD51AP1
RPSEKA3
S100A16
STX6
CANX

aT

#° Operations  ©

& Import Privileges Tracking 2= Triggers

Gene title

COP?9 signalosome subunit 5
glutamine--fructose-6-phosphate transaminase 1
5-methyltetrahydrofolate-homocysteine methyltransf

protein phosphatase 1 regulatory inhibitor subunit...
proliferation-associated 2G4

serum/glucocorticoid regulated kinase family membe_
cyclin dependent kinase 6

neutral sphingomyelinase activation associated fac...
suppressor of cytokine signaling 2

follistatin like 3

secreted phosphopratein 1

Myb/SANT DNA binding domain containing 4 with coil...
aldo-keto reductase family 1 member B10

F-box pratein 30

NIP7, nucleolar pre-rRNA pracessing protein
transmembrane protein 64

methylenetetrahydrofolate dehydrogenase (NADP+ dep..
FERM demain containing 6

RADA1 associated protein 1

ribosomal protein 6 kinase A3

$100 calcium binding protein A16

syntaxin 6

calnexin v

With all the 4 tables generated until this point, | have most of the data that is needed to

perform different queries but | am missing PDB IDs. These can be generated from Uniprot IDs in

the Retrieve/ID web application. | made a query to select only the UniprotID column from the
table generated from UCSC data and exported it. All the exported IDs where mapped to their

respective PDB ids in the web application. The mapping table was edited to and added to the
database. Shown below is the table with PDB ids:

<« - C
oNeTEe ] Browse 4 Struct
Recent Favorites jalinipcory iSnEaID,
P35222 163
=
¥ 075533 2FSD
[ dE‘Wb ) PE2912 M
# atabase university ST TR
=1 hepatocellular_carcinoma_project
_ Q5JP69 200P
{7 New
_ z - P01909 1JK8
H1 geozr_ganersta ADADUSQ24T 5KS9
-1 ncbi_generated
[ ) Q96QB1 2DKY
+-1# short_variations
[ - - Q08AS3 6PY2
B ”CSC*fE”“ Et ’ P42336 2ENQ
+- 1% uni
7 uniprot_generata 095155 2KRE
4~ | information_schema
[ | - PO1112 121P
] o ESPMV2  1UVQ
+~ | performance_schema
[ Q55054 6DIG
+ | pharma
[ P19793 1BY4
+ 1 phpmyadmin
[ Q36QC4 6DDM
+— | protein_infobase
[ 060333 2EHD
+— | test
B P52209 20KV
Q29983 183
QEYTD3 4D8P
P20933 1APY
075923 4CAH
Q92793 1JSP
13L466 6LAX
2FV2

m Console




THE HCC DATABASE

The database consists of five relations namely; geo2r_generated, ncbi_generated,
short_variations, ucsc_generated and uniprot_generated. These entities are related to each
other by gene ids and Uniprot ids. Not all entries will have data for given columns which is
common for biological datasets. geo2r_generated, ncbi_generated, short_variations and
ucsc_generated entities are related to each other by gene ids while the uniprot_generated
entity is related to ucsc_generated by Uniprot ids. Therefore, the HCC database can provide
important information of a gene and its relation to the phenotype, the protein structure
associated with that gene, how the gene is regulated and its structure and position in the
chromosome.

They are a lot of duplicates in the entities and it is hard to use the existing columns as primary
keys so we will add row number column as a primary key to such entities. Four of the entities
are connected by one relationship and the remaining one is related to only one of the entities
and is dependent on it. All primary keys are underlined and there is only one foreign key found
in the ucsc_generated entity. Some of the attributes are not show on the ER Diagram below, for
the sake of simplicity and better visualization.



ER DIAGRAM

short_variation

Reported_genes

indice

RefSeqlD

<

exonCount

nchi_generated

1. First query
SELECT snp, adj_P_Val, Gene_title
FROM short_variation as s, geo2r_generated as g
WHERE s.Reported_genes = g.Gene_symbol

Php

Ele w6 e

Genomic_location

CHSenver 127.

EXTRACTS

0.1 » @ Database:

e

a
3
5

=

3
5
8
1
2
4
a
£
1
2
4.
3
3
1
3
6
8
1
2
4
-]

Structure | [} SaQL

L Ses

di_P_Val Gene_title

_61E-03
_Z3E-03
_20E-06
_62E-04
_EBE-D4
_0TE-03
_E5E-04
_8BE-04
_34E-04
T1E-03
.20E-07
L52E-03
B83E-04
_95E-03
_61E-03
_Z3E-03
_20E-086
_62E-04
_EBE-D4
_07E-03
_E5E-04
_8BE-04
_34E-04
T1E-03

m| Console i 20E-07

Recent Favorites snp
3 rs584368
& Mew rs584368
Tfﬁj database university rs584368
—— . hepatocellular_carcinoma_project rs584368
F‘_‘; Mew rs584368
T e e rs584368
Tl e e rs584368
-‘l-fjfL short_variation rs584368
31 ucsc_gensrated rs584368
£ b+ uniprot_generated rs584368
+— | information_schema rs584368
£ mysql rs584368
+— | performance_schema rs584368
+— o pharma rs584368

+— o phpmyadmin rs6078460

+— | protein_infobase rs6078460

o test rs6078460

rs6073460

rs6078460

rs6078460

rs6078460

rs6078460

rs6078460

rs6078460

L——

2. Second query
SELECT ensembl_ID, u.strand, txEnd, txStart
FROM ncbi_generated as n, ucsc_generated as u

geo2r_generated

s

ucsc_generated

;

Gene.symbol

Ensembl_ID

STRUCTURE

uniprot_g

PDB_ID



WHERE n.GenelD = u.geneName

<« > C O D localhost:8080/phpmyadmin/indexphp?route=/
php erver: 127.0.0.1 » B Database: hepatocellular_c
afledBe [=] Browse & Structure [] SQL 4 Sear
(IR
Recent ||Favortes ensembl_ID strand  txEnd txStart
ENST00000061240.7 + 166030959 165873236
x % ENST00000061240.7 + 166104457 165873236
L e ENST00000216180.8 + 43947582 43923804
4+ | database university
I ENST00000253251.12 + 10181238 10032957
= | hepatocellular_carcinoma_project
N ENST00000253251.12 + 10181238 10032957
EVZ " ENST00000256078.10 - 26260929 25205245
+ 1t
14t geo2r_generate ENST00000256075.10 - 26260929 25205245
+-4 ncbi_generated
[ ENST00000256078.10 - 25250929 25205245
%1kt short_variation
L p— ENST00000256078.10 - 25250929 25205245
REE s goneras ENST00000257430.9 + 112846239 112737884

+44 uniprot_generated

+

112846239 112737884
112846239 112707497
112846239 112707497
112846239 112737684
112846239 12707497
112846239 112737884
112846239 112737884
112846239 112737884

ENST00000257430.9
+ | information_schema

[ | ENST00000257430.9
mys

T mysq ENST00000257430.9

4+ | performance_schema

[ ENST00000257430.9

+H i pharma

- . ENST00000257430.9

+— 1 phpmyadmin

[ ) ENST00000257430.9

+— | protein_infobase

- - ENST00000257430.9

+H 1 test
ENST00000257430.9

o

&

i

+

o

+

i

3. Third query
SELECT Phenotype, Reported_genes, "Supporting evidence"
FROM short _variation as s
WHERE s.Phenotype LIKE '%hepatitis%'

s hepatocellular, ort_variation

J sQL 4 Search ¥ Insert =} Export [ Import =3 Privileges = J° (

Phenotype Reported genes  Supporting evidence
Hepatacellular carcinoma in hepatitis C infection Supporting evidence
- - HLA-DQE .
Hepatacellular carcinoma in hepatitis B infection Supporting evidence
P = HLADQ pporting
Hepatacellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatacellular carcinoma in hepatitis B infection HLADA Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Hepatocellular carcinoma in hepatitis C infection HLADQB Supporting evidence
Hepatocellular carcinoma in hepatitis B infection HLA Supporting evidence
Familial hepatitis B virus-related hepatocellular ... MIRS72 Supporting evidence

QUERIES
1. Gene of choice is KIF1B
SELECT snp, PDB_ID, UniprotID, RefSeqlD, exonCount, logFC



FROM ncbi_generated as n, ucsc_generated as u, short_variation as s, geo2r_generated
as g, uniprot_generated as p

WHERE s.Reported_genes = g.Gene_symbol and u.UniprotID = p.ID_Uniprot and
n.GenelD = u.geneName and n.GenelD = 'KIF1B'

php CASener 127.0.04 » @ Database: hepatocellular_carcinoma_project
ogloTHe 24 Structure | L] SQL 4 Search J Query =l Export | |

Recent Favorites snp PDB_ID UniprotiD RefSeqID exonCount logFC
— rs564368 2EH0 060333 NM_183416 fral 0.5923199
3 New rsb84368 2EHD 060333 NM_183416 21 1.8813806
¥ | database university rsh84368 2EH0 060333 NM_183416 21 -1.525076
L. ) hepatocellular_carcinoma_project rsh84368 2EH0 0860333 NM_183416 21 -1.104181
o Mew rs564368 2EH0 060333 NM_183416 fral -1.295113
+4 geo2r generated rsb34368 2EH0 060333 NM_183416 21 1.0607163
‘L')"_ nchi_generated rsb84366 2EHD 060333 NM_183416 21 -0.852195
‘L'Jfl short_variation rsh84368 2EH0 0860333 NM_183416 21 -1.150990
-Lj{ ucsc_generated rs564368 2EH0 060333 NM_183416 fral -1.090189
'_jri umpr;tﬁganaralsd rsh84368 2EH0 060333 NM_183416 21 -1.766752
=l Columns rsb84366 2EHD 060333 NM_183416 21 -1.909775
I, New rsh84368 2EH0 0860333 NM_183416 21 15418524
> ID_Uniprot (PRI, varchd (5584368 2EHD 060333 NM_183416 21 0.7252535
[ PDB_ID (varchar, NULL 5584368 2EHO  OB0333 MM 183416 21 -1.127828
+- ] Indexes rsb84366 2EHD 060333 NM_001365951 49 0.5923199
£~ | information_schema rs564368 2EH0 060333 NM_001365951 49 1.8813806
-L* o) mysql rs584368 2EHO 060333 NM_001365951 49 -1.525076
-L— .| performance_schema rsh84368 2EH0 060333 NM_001365951 49 -1.104181
-L— .| pharma rs584368 2EHO 0860333 NM_001365951 49 -1.295113
-L— . phpmyadmin rs564368 2EH0 060333 NM_001365951 49 1.0607163
-L— | protein_infobase 584368 2EH0 060333 NM_001365951 49 -0.85219%
-L— i test rs684368 2EHO 060333 NM_001365951 49 -1.150980
rsh84368 2EH0 0860333 NM_001365951 49 -1.090189
rs564368 2EH0 060333 NM_001365951 49 -1.766752
m Console =H0 060333 NM_001365951 49 -1.90977%

Other genes are UBE4B, CASPS8, DLC1

2. Query for PDB_ID structures with exon count greater or equal to 4
SELECT geneName, PDB_ID, exonCount
FROM ncbi_generated as n, ucsc_generated as u, uniprot_generated as p
WHERE n.GenelD = u.geneName and u.UniprotID = p.ID_Uniprot and n.exonCount >= 4

php B Cliserer 127,001 » @Database: he|
5 t Structure L] SQL Searcl
eEleHe 4 = )
Recent|| Favorites geneName PDB ID exonCount
TLL 3EDI 10
@
TLL1 3EDI pal
& New
UBE4B 2KRE 28
+ | database university
I 5 UBE4B 2KRE 21
=~ | hepatocellular_carcinoma_project
KRAS 108D 6
g New
KRAS 1D8D 5
+-b geo2r_generated
I KRAS 1D8D 5
+ 5 ncbi_generated
1 - KRAS 108D 6
+-Lbt short_variation
| APC 1DEB 16
+-k ucsc_generated
I APC 1DEB 17
+ uniprot_generated
APC 1DEB 14
+ | information_schema
I APC 1DEB 16
-1 mysql
I APC 1DEB 17
+~ | performance_schema
[ APC 1DEB 15
+ 1 pharma
L APC 1DEB 16
+ | phpmyadmin
I APC 1DEB 15
+ | protein_infobase

I APC 1DEB 16
+H4 test -

Legend



Count genes with adjusted P-value less than 0.05
SELECT COUNT(DISTINCT Gene_symbol)

FROM geo2r_generated as g

WHERE g.adj_P_Val < 0.05 and g.Gene_symbol 1= ""

They are 221 genes.

Retrieve Uniprot IDs

SELECT UniprotID

FROM geo2r_generated as g, ucsc_generated as u
WHERE g.adj_P_Val < 0.05 and g.Gene_symbol I=""

php [ Clsere 121
& il @ T3 | Browse
Recent Favorites UniprotiD
- 043897
QINSTY

[ New
- database university

=4 e

095155
a_project POT16
P26064
076823
016169
Q92793
060333
P42336
Q14790

FoF—FF—F
SES335E

'
-4 mysl P20933
! 263092
%4 porformance_schema 63092
- pharma o921
! "
-0 phpmyadimin PO4637
-4 protein_infobase Q8IYGE
Bt =

The Image from STRING shown below.

Conserved Region

The PDB_ID is 2KRE’
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For generation of a network in cytoscape | took the following steps. Firstly, | exported
my network from STRING to cytoscape using the stringApp. Secondly, | made a query in
my database to get all the UniprotIDs and logFC columns. Then | exported the table into
a csv file and imported it into the current node network in cytoscape.



Below are some snapshots of the cytoscape results;
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The string network from cytoscape:
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