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* Introduction

» EpiGraphDB version 0.3

» Use case 1: Pleiotropy

» Use case 2: Alternative drug targets
» Use case 3: Literature
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e Case studies
e Platform

e Version 0.2

10 December 2019 EpiGraphDB IEU Monthly Meeting Talk






£ Anew graph database & Universicyof

- Refactored data integration and QC
- Graph builds from 24 hrs to 10 mins!

- 10x bigger!
Updated Gwas from IEU Gwas Database
SemMedDB
MELODI
EFO
Genetic correlation from Neale Lab .-
NLP mapping from Vectology  .*

Sem@adTnple

Polygenic risk scores from TomR
eQTL / pQTL updates from Chris
Dropped: MeSH, EKDRD, GWAS _COR

... and many more
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Literature evidence of related
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v0.2: Flask + Jinja + Bootstrap3
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» Still working in progress

10 December 2019 EpiGraphDB IEU Monthly Meeting Talk






G h %« Integrative
E.: { TD[: CaSG 1 (1) rIn{VIeés'Li't'Oo{

Vertical pleiotropy

ki ) SNP affect proteins on the same pathway
Protein 1 —_— Protein 2
. Valid instrument for MR

Horizontal pleiotropy

Protein 1
: ‘ SNP associated with proteins from different pathways
@ X Invalid instrument for MR
Protein 2 violates the “exclusion restriction criterion”
Reality
A SNP associated with two proteins but relationship
: between the two proteins are missing
@ s Valid instrument for MR?
Protein 2
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Using PPI networks for alternative drug targets search

I L23 R and I BD In [4]: def get drug targets ppi(gene name):
endpoint = "/gene/druggability/ppi"

. . . url = f"{API URL}{endpoint}"
Search for interacting druggable proteins params = {

“gene _name": gene_name
}

r = requests.get(url, params=params)
r.raise for status()

df = pd.json normalize(r.json()["results"])
return df

ppi df = get drug targets ppi(gene name=GENE NAME)

ppi df
Out[4]: gi.name pi.uniprot_id p2.uniprot_Id g2.name g2.druggabllity_tier
0 IL23R Q5VWKS5 P04141 CSF2 Tier 1
1 IL23R Q5VWK5 P01562 IFNA1 Tier 1
2 IL23R Q5VWKS5S PO1579 IFNG Tier 1
3 IL23R Q5VWKS5 P22301 IiL10 Tier 1
4 IL23R Q5VWK5S P29460 IL12B Tier 1
5 IL23R Q5VWK5 P42701 IL12RB1 Tier 1

6 IL23R Q5VWKS P35225 IL13 Tier 1



In [6]: def extract mr(outcome trait, gene list, qtl type):

endpoint = "/xqtl/single-snp-mr"

url = f"{API_URL}{endpoint}"

def per_gene(gene name):

params = {

"exposure gene": gene_name,
"outcome trait": outcome_trait,
"qtl_type": qtl_type,
"pval threshold": 1le-5,

r = requests.get(url, params=params)

r.raise for status()
df = pd.json normalize(r.json()["results"])
return df
except:
return None
res df = pd.concat(
[
per_gene(gene_name=gene_name)
for gene name in gene list
]
) .reset_index(drop=True)
return res_df

# Search for both pqtl and eqtl
xqtl df = pd.concat(
[

extract_mr(
outcome trait=0UTCOME_ TRAIT,
gene list=gene list,
atl tvoe=atl tvoe

10 December 2019

Out|6]:

gene.ensembl_ld gene.name  gwas.id gwastralt  rbeta r.se p I
0 ENSG00000162594 IL23R leu-a-294 Inflammatory bowel disease  1.500821 0.054592 0.000000e+00 rs1158'
1 ENSG00000113302 IL12B leu-a-294 Inflammatory bowel disease  0.417605 0.034490 9.590000e-34  rs492'
2 ENSG00000162594 IL23R leu-a-294 Inflammatory bowel disease 0.886712 0.064420 4.161856e-43  rs206
3 ENSG00000164136 IL15 leu-a-294 Inflammatory bowel disease -1.421625 0.197131 5.530616e-13 rs7530'
4 ENSGO00000113520 IL4 leu-a-294 Inflammatory bowel disease  0.459848 0.084050 4.471537e-08  rs207(
§ ENSG00000096968 JAK2 ieu-a-294 Inflammatory bowel disease -1.896710 0.203808 1.322967e-20  rs478¢
6 ENSG00000109320 NFKB1 ieu-a-294 Inflammatory bowel disease  0.973556 0.173893 2.160849-08  rs476(
7 ENQANNNANTARR RNARN  iai.a.2Q4  Inflammatary hawal dicasea .1 QAAQAT N 11R242 1 INTIT1aAT7  redRAS
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out[7]:

pubmed_id gene.name

st.predicate

st.object_

[17484863, 21155887]

[27852544]

2 [17484863, 19575361, 19496308, 18383521, 18341...

10

[23131344)
[21557945, 19030026]

[17206685)

[28174758, 9836081, 20951137]

[24975266)
[19740775, 18452147]
[10403730)

[3139380)

11 [25999944, 16573780, 27917223, 29248579, 27558...

12

13
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Using literature evidence for results enrichment and triangt

In [7]: def extract literature(outcome trait, gene list):
def per_gene(gene name):

endpoint = "/gene/literature"
url = f"{API URL}{endpoint}"
params = {

"gene name": gene_name,
"object name": outcome trait.lower()

r = requests.get(url, params=params)

try:
r.raise for_status()
res_df = pd.json_normalize(r.json()["results"])
return res_df

except:
return None

res df = pd.concat(

[
per_gene(gene_name=gene_name)
for gene name in gene list

) .reset_index(drop=True)
return res_df

literature df = extract literature(

IL23R and IBD

Search for literature evidence of the interacting proteins
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Systematic analysis

In [11]: QTL_TYPE = "pQTL"
LIMIT = 400

In [13]: def extract top df(qtl type, limit):
endpoint = "/xqtl/single-snp-mr/list"
url = f"{API_URL}{endpoint}"
params = {

"meta node": "GeneGwas",
"pval threshold": le-8,
"qtl_type": qtl_type

r = requests.get(url, params=params)
r.raise for status()

df = pd.json _normalize(r.json()["results"]).head(limit)
return df

top_df = extract top_df(qtl_type=QTL _TYPE, limit=LIMIT)
top_df

Out[13]: gene.name gwas.trait gwas.ld

0 LGALSB Non-cancer iliness code, self-reported: pulmon... ukb-b-16048

1 CTSA Triglycerides ieu-a-302
2 SAA1 Triglycerides leu-a-302
3 ANGPTL3 Triglycerides ieu-a-302
4 KLKB1 Triglycerides leu-a-302

Systematic analysis

10 December 2019

" Jupyter case-2-semi-formal Last checkpoint Last Friday at 17:11 (autosaved)
File Edit View Insert Cell Kernel Widgets Help
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397 True True False

398 Tue Tue  Fase
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400 rows x 3 columns

In [16]: print(
"out of {n_targets} drug targets:"
.format(n_targets=len(top_df))
)
print(

"N of non-zero results for the interacting proteins: {num}"

.format(num=systematic_df["ppi"].sum())

)

print(
"N of non-zero results for the MR: {num}"
.format (num=systematic_df["mr"].sum())

print(

"N of non-zero results for the literature: {num}"

.format(num=systematic_df["literature"].sum())
)

Out of 400 drug targets:

N of non-zero results for the interacting proteins: 337

N of non-zero results for the MR: 337
N of non-zero results for the literature: 61
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Explore the literature evidence connecting two (or more)
traits

1. Given an exposure, find disease traits with causal
evidence

2. Select one (or more) exposure -> disease pair and
extract literature evidence

3. Select subgraph of literature and extract publication
information
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