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CREATE

20,000 knockout mouse strains — one null mutant mouse line for
each protein coding gene

CHARACTERIZE

[Systematically phenotype each strain

CATALOGUE

Make mutant strains publicly available J

Publish data in near real time & provide analysis tools

CONNECT
Link phenotypic data to known biology ‘
Disease models
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Background: Building on IKMC Success

>15,000 targeted mutant alleles created
in C57BL/6N ES cell lines
and more coming
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Background: The IMPC

International Mouse Phenotype Consortium

* Create and Characterize 20,000 knockout
lines over 10 years

* Phase 1- 5000 strains by 2016
* Publish & Annotate Data in near Real-Time

* Integrate IMPC data with human mutation
and disease repositories
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CHARACTERIZE- High quality data
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CREATE: Knockout Line Production
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Home page

% IMPC

& Login  JRegister

International Mouse Phenotyping Consortium SEARCH ABOUT IMPC NEWS & EVENTS CONTACT MY IMPC

We are building the first truly comprehensive,

functional catalogue of a mammalian genome.

The Knockout Mouse

A powerful tool for precision medicine.

» Read why

mousephenotype.o

% IMPC

Search IMPC database

Enter your favorite gene, phenotype, anatomy
or protocol to find IMPC data important to your
research.

Or browse

» new gene-phenotype associations
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SEARCH

ABOUT IMPC

NEWS &EVENTS  CONTACT

We are building the first truly comprehensive,
functional catalogue of a mammalian genome.

The Knockout Mouse

A powerful tool for precision medicine.

International Mouse Phenotype Consortium

The goal of the International Mouse Phenotyping Consortium (IMPC) is to
discover functional insight for every gene by generating and systematically
phenotyping 20,000 knockout mouse strains.

One of the mast importanrt tools at our scientdic dispasal
n uncerstanding mammalian gene function is the
laboratory meuse. The fundamental genetic similarity
detween mice and humans allows researchers to infera
human gene's function based on studies with laboratery
mice. One powerful technique is to tum off, or
*knockout”, the activity of 2 mouse gene to assess what
diclogical systems are impactec. This gives insights how
a similar gene in humans may contribute to discase when
%3 actwvity is altered.

The IMPC is generating a knockout mouse strain for every
protein ceding gene by using the embryonic stem cell
resource generated by the International Knodkout Mouse

Consortium {IKMC). The production of mouse strains
from these ES cells are tracked within the “intemational
Micro-injection tracking system® (Mits) 2nd are made
arilable to the research community via public
repasitories.

Systermatic broad based phenotyping s performed by
cach IMPC center using standardized procedures found

within the International Mouse Phenotyping Rescurce of

Standardised Screens (IMPReSS) resource. Gene-to
pherotype associations are made by a versioned
statistical analysis with all data freely available by thi
web portal and by several data download features.

Alogin  HRegster

MY IMPC

Search IMPC database

Enter your favorike gene, phenotype, anatomy or
protocol to find INPC data important to your
research.

Or browse

» new gene-phenotype associations

Rare Disease Mcdels

Find mouse models of rare disease by either
shared gene or shared phenotype features.

» Visit Discase Models

IMPReSS >

MPRESS contains stancardized phenotyping
protocols, essential for the characterization of
mouse phenotypes.

IMITS

INUTS is the designased planning and tracking
resource for IMPC mwtant mouse strain
production.

» VisitiMms




CREATE Knockout Line Production

IMPC Mouse Production

Gene Summary

Mouse Production

Phenotyping

Current Total Last Complete
Status (up to and Month
inc. May) (May)
All genes 1379 55
ES Cell QC (genes) 877 26
ES QC Confirmed (genes) 795 26
ES QC Failed (genes) 22
Microinjections (genes) 831 27

“®IMPC

IMits website

reports

production status

Contacts for Production Centres Download of all Production

real-time

840

630

420

210

B Total Genotype Confirmed Mice (Genes)
Genotype Confirmed Goals (Genes)

B Cre Excision Complete Mice (Genes)

W Below

B Above

To date:
« 7000 ES clones have been injected

« 3000 genotype confirmed

1600 cre excised
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SEARCH

ABOUT IMPC

NEWS &EVENTS  CONTACT

We are building the first truly comprehensive,
functional catalogue of a mammalian genome.

The Knockout Mouse

A powerful tool for precision medicine.

International Mouse Phenotype Consortium

The goal of the International Mouse Phenotyping Consortium (IMPC) is to
discover functional insight for every gene by generating and systematically
phenotyping 20,000 knockout mouse strains.

One of the mast importanrt tools at our scientdic dispasal
n uncerstanding mammalian gene function is the
laboratory meuse. The fundamental genetic similarity
detween mice and humans allows researchers to infera
human gene's function based on studies with laboratery
mice. One powerful technique is to tum off, or
*knockout”, the activity of 2 mouse gene to assess what
diclogical systems are impactec. This gives insights how
a similar gene in humans may contribute to discase when
%3 actwvity is altered.

The IMPC is generating a knockout mouse strain for every
protein ceding gene by using the embryonic stem cell
resource generated by the International Knodkout Mouse

Consortium {IKMC). The production of mouse strains
from these ES cells are tracked within the “intemation.
Micro-injection tracking system® (Mits) 2nd are made
arilable to the research community via public
repasitories.

Systermatic broad based phenotyping s performed by
cach IMPC center using standardized procedures found
within the International Mouse Phenotyping Rescurce of
Standardised Screens (IMPReSS) resource. Gene-to
pherotype associations are made by a versioned
statistical analysis with all data freely available by this
web portal and by several data download features.

Alogin  HRegster

MY IMPC

Search IMPC database

Enter your favorike gene, phenotype, anatomy or
protocol to find INPC data important to your
research.

Or browse

» new gene-phenotype associations

Rare Disease Mcdels

Find mouse models of rare disease by either
shared gene or shared phenotype features.

» Visit Discase Models

IMPReSS

MPRESS contains stancardized phenotyping
protocols, essential for the characterization of
mouse phenotypes.

IMITS

INUTS is the designased planning and tracking
resource for IMPC mwtant mouse strain
production.

» VisitiMms



CHARACTERIZE
Adult phenotypes

7F Mutant Adult Mice

Weight Curve - 4wk to 16wk

& Open Field Challenge Whole Body Auditory Brain Stem Response
- Plethysmography
- CcsD Echo

Grip Strength

. Body Composition (lean/fat)
Intraperitoneal Glucose
Acoustic Startle/PPI j§ Calorimetry

Eye
ECG Tolerance Test Pain Test Morphology

nsulin Blood
Adult LacZ evel

Terminal

FACS Heart Weight Gross Pathology and Tissue Histopathology
(spleen) Tissue Collection embedding &

« from blocks
block banking where required

KEY: Mandatory tests [ Non-Mandatory tests ] Tests in development

or under consideration

IMPReSS: (International Mouse Phenotyping Resource
of Standardised Screens)

Ascribe Biological Function to Each Gene
Collaborate with phenotyping specialists




Characterize

C“nical BIOOd Chem iStry [|MPC CBC 003] View as PDF / Display Ontologies / Example XML Submission / Change History
e L e L e
Purpose
Clinical chemistry determines biochemical parameters in plasma including enzymatic activity, specific substrates and electrolytes.
* Protocol
rO O CO Ontological description: MP:0001545 - blood physiology abnormalities.
Experimental Design
Minimum number of mutant animals: must maintain 2 7 size for male and female.
Age of animals: 16 weeks
Sexual dimorphism: Yes for some of the parameters.
Parameter Version Type Req. Uploa |Req. ‘Analys Annotation | Increment Option Ontc?Iogy Derived Unit Data Type
d is Options
Sodium 13 simplePara . I FLOAT
IMPC _CBC 001 001 : meter mmo
PY D t Potassium 13 simplePara . I FLOAT
ala IMPC_CBC 002 001 : meter mme
P t Chloride 14 simplePara . Vi FLOAT
a ra l I le e r IMPC CBC 003 001 : meter mmo
Urea (Blood Urea imolep . .
Nitrogen - BUN) 15 S'mpi ara mg/dl FLOAT
IMPC_CBC 004 001 meter
Parameter: Sodium IMPC_CBC_001_001
Option Increment Ontology Term Ontology ID Sex
increased circulatin
INCREASED . g MP:0005633
. Ontolo sodium level -
g y decreased circulatin
DECREASED . g MP:0005634
sodium level -
abnormal circulatin
ABNORMAL . g MP:0001776
sodium level -




CHARACTERIZE
Embryonic phenotypes

......................................................................................................................................................................
.

t KEY: === HOM Viableline === HOM Lethal line issa: HET Viable line [ Non-Mandatory tests ] BT .

Line
|

Tests in development

Histopathology Embryo Histopathology Placenta
Gross Morphology Embryo  Gross Morphology Placenta

-
-

v

Embryo LacZ

Embryo

E12.5

OPT HREM Viability
1 E9.5 mmmrmssssm——"

Histopathology Embryo Histopathology Placenta

Gross Morphology Embryo
Gross Morphology Embryo  Gross Morphology Placenta

Gross Morphology Placenta
uCT HREM  Viability

Embryo lacZ  Viability
or - E14.5
Gross Morphology Embryo  Gross Morphology Placenta

uCT  Viability

E12.5
E18.5

“®IMPC

A third of lines will be embryonic lethal

Specialized pipeline created
Cutting-edge imaging technologies being employed




IMPReSS API Access

* IMPReSS is accessible programmatically utilising a
SOAP web service.

* This APl access exposed all the Pipeline, Procedure,
Parameter and Ontology term information held within
IMPReSS

* The WSDL is available at
https://www.mousephenotype.org/impress/soap/server?

wsdl

*  With full documentation available at
https://www.mousephenotype.org/impress-web-services-
technical-description

P IMPC




CHARACTERIZE- High quality data

Mouse Clinics

P M-



CHARACTERIZE- Ensuring High quality

Data
All data visually QCd by the DCC Data Wranglers

|dentify biologically impossible errors in data
Standardised protocols adhered to in each centre
Monthly report to all centres:

= Update on QC progress (number of issues raised vs resolved)

= Draw attention to ongoing data problems, e.g. low cohort size

Interactive QC system:

= wranglers raise QC queries (“issues”) - centre responds

P IMPC



CHARACTERIZE- Shared QC interface

ph.nod cC REFORTING TRACKER WHESS HELP BOOKMARK TerryMechan i

00013 3Rk™

Lo . CSTELEN

ad

View phenctype data | Sumeary of datas and QC ssues Baylor College of Medicine « IMPC Pipeline « 1130002)03%0k EPDOS4T_2 800 « 1

4 Pararaets -] (o S - W & T o 0 o‘

Bayky Coege of Madicne

Prelre  IWPC Mackee Clinical Blo v Alanine aminotransferase (U/1)
Gosasaad Strains | Peocadures and Pamamesers @ Selected D vutaet Owiadype =--wikkype — Mean
Proceciutes H: [
MPRSS 1 Statss | Nare -
MIC_ALZ_ 201 Adlt Lac2 ] “1
MIC_ABR_201 Auditeey Brain Stem Resporse 0 55
M agr e Auditery Brain Stom Resperse 0 ,

w I
e oxa 021 B Sody Compenition [DEXALeas/.. ©
MIC_SWT_tas 202y Weight (] “7 —
MIC_CH._201 Chalimpe Whele Body Meths.. 0 - J——
MIC_CBC_tor Cinical Sosd Chemsistry ] . e e
MPC_CBE_ta Clinical Hoed Chessistry [
MIC_CAC_tas Clinical Soed Chessistry ) »
Mrc cso s @ Combined SHRPA asd Oysror.. O 254

204 ——
MPRSS (¢ Status | Nare - J —1
MPC_CBC_ 013 eat Alanine smincenansferase 0 Male Male W
mic_cac_cor corw B 0
wpe_cac nacorr o
MIC_CBC 023 g0t 0 Specimerd ard Quality Contre -]
MIPC_CBC_012_sor ™ V] .0 Qualty Control issees | Specinmen and eperirent detals | Vetadots detasils | Hatory
MIC_CRC_ 2 sor Crepcsve proten ) e

Pricety | Status ved By Last update

MIXC_CBC_ton_sor ™ Calciemn ¢
wmrc cac oncor M chense 0
MIC_CBC_tas_cot Creatine kinase 0

mic_cac_tos cor* B Creatinise feraymaticm.. 0

Gene details

W
Symeol
Genctype 1230003058k EPDOE4AT_2_ 809
Strain CSTELJEN
Alide 1330002086k

Nase




CHARACTERIZE- STATS Analysis

P M-



CHARACTERIZE- PhenStat
Our production statistical analysis

* Associate Genotype to Phenotype

» Multiple workflows
- Multiple data types

- Built statistical analysis platform on expected workflows

e Fisher Exact Test, Linear regression- Mixed Model

°* The PhenStat package

P IMPC



What is PhenStat?

* Freely available R Bioconductor
Package

Install

Home » Bioconductor 2.14 » Software Packages » PhenStat

* Version controlled PhenStat

° Mmu |t| p I e woO rkﬂ OWS Statistical analysis of phenotypic data

Bioconductor version: Development (2.14)

o Ca n i n CI u d e a Cova ri ate ::l;:g_z::ntains methods for statistical analysis of phenotypic data such as Mixed Models and Fisher

Author: Natalja Kurbatova, Natasha Karp, Jeremy Mason

e . g . bOdy We I g ht' Maintainer: Natasha Karp <nk3 at sanger.ac.uk=

To install this package, start R and enter:

* Gives both a statistical
and biological measure

source("http: //bioconductor.org/biocLite.R™)
biocLite("Phenstat™)

To cite this package in a publication, start R and enter:

° Assesses Sexual | cizarion("Phenstat®)

dimorphism i

p PDF R Script PhenStat Vignette
PDF Reference Manual
Text LICENSE

P IMPC



Statistical benefits include:

* Various statistical strategies implemented

° Can include a covariate e.g. body weight.

* Gives both a statistical and biological measure

* Assesses sexual dimorphism

P IMPC

Are there two genders in the dataset?
<— >

No Yes
Is the effect of genotype Is the effect of genotype
significant? "l significant? —
Yes No Yes< > No no significant change
a significant no
change for the one significant
genotype tested EEDns Is the effect the same for both sexes?
No < 1 > Yes Both sexes
equally
v > >
Only 1 sex Neither Significant Both sex Significant
significant
Vv A\’
Males Females
cannot classify effect
Assess direction of genotype effect for each
males sex >
only Same Direction Different Direction
Females only

Which sex larger?
different direction

for the sexes

< —>
Male Female

different size as
females greater

different size as
males greater



CHARACTERIZE- Other Approaches
(BAYESIAN)

Non-Gaussian response distributions
Correlated observations (same litter, same day measured)

Effects of measured variables
Biological variation e.g. sex or mouse strain.
Experimental effects, e.g. investigator
model as covariates

Effects of unmeasured variables
Systematic drift over time in baseline mean or variance
Clustering of baseline response not explained by metadata

Address systematjc baseline drift by incorporating a smooth function
ofj gme "?n %e moael 4 P g

P IMPC



CHARACTERIZE- Other Approaches
(BAYESIAN) Il

Unified approach to quantitative and categorical data
Linear regression on transformed quantitative data

Logistic regression on categorical data

Known sources of variation modelled as covariates

Day, litter, sex, strain, experimenter, metadata

Effects of unmeasured variables

Address systematic baseline drift by incorporating a smooth
function of time in the model

P IMPC
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Home page

% IMPC

& Login  JRegister

International Mouse Phenotyping Consortium SEARCH ABOUT IMPC NEWS & EVENTS CONTACT MY IMPC

We are building the first truly comprehensive,

functional catalogue of a mammalian genome.

The Knockout Mouse

A powerful tool for precision medicine.

» Read why

mousephenotype.o

% IMPC

Search IMPC database

Enter your favorite gene, phenotype, anatomy
or protocol to find IMPC data important to your
research.

Or browse

» new gene-phenotype associations




CATALOGU E Follow genes you are

interested in

IMPC will send an email when
new data is published

L ]

View example search
Found 288 genes

& Download

Gene Production Phenotype
Status Status

A

Smyd5 phenotype dat. %) Interest
EVELEL

Apol7a - phenotype data %) Interest
P ES cells | Mice o i

Slc38al0 : phenotype data %) Interest
Mice available

Xbpl - phenotype data %) Interest
P — available

% IMPC



CONNECT

Example Searches
type of gene, phenotype,

Sample queries for several fields are shown. Click the desired

query to execute any of the samples. Note that queries are proced ure or ph rase
focused on Relationships, leaving modifier terms to be applied
as filters.

Search for a specific gene,

Gene query examples

Akt2- looking for a specific gene, Akt2
*rik- looking for all Riken genes
hox*- looking for all hox genes

Phenotype query examples

abnormal skin morphology- looking for a specific phenotype
ear- find all ear related phenotypes

Procedure query Example
grip strength- looking for a specific procedure

Phrase query Example

zinc finger protein- looking for genes whose product is zinc finger
protein

“®IMPC




CONNECT- Search

Home » Search

» Genes

~ Phenotypes

O growth/size/body

() homeostasis/metabolism

Found 23 phenotypes

Phenotype

View example search

& Download

Definition

decreased circulating glucose level

abnormal glucose homeostasis

abnormal circulating glucose level

less than the normal concentration in the
blood of this major monosaccharide of the
body; it is an important energy source

anomaly in the processes involved in the
maintenance of an internal equilibrium of
glucose in the fluids and tissues

any anomaly in the concentration in the blood
of the major monosaccharide of the body

% IMPC




CONNECT- Filter

' Filter by phenotype,
Filter your search

source, or pathology.

> 49495 _
Genes Filter your search
» Phenotypes 607
. Gene
» Diseases e
Phenotype
» Anatomy e
» Procedures 4540 Olsease
> I ma ges 100126 ¥ Remove all facet filters

Found 22 genes

“®IMPC



CONNECT- Gene page

Gene: Nbeal?

Name neurobeachin-like 2 *) Login to register interest
MGI Id MGI:2448554

Status m th;‘r:cli phenotype data available m

ENSEMBL Links (' Gene View (£ Location View (4" Compara View

Gene Browser ENU(27)

Gene Summary at top of

page

“®IMPC



CONNECT- Gene to phenotype

Phenotype associations for Nbeal?2

Phenotype Summary based on automated MP annotations supported by experiments on knockout
mouse models.

Both sexes have the following phenotypic abnormalities

e skeleton phenotype. Evidence from IMPC (3) /' 6
e hematopoietic system phenotype. Evidence from IMPC  (5)
Following phenotypic abnormalities occured in males only skeleton Phe"°typei|

e immune system phenotype. Evidence from IMPC (1)

Phenotype overview

% IMPC



CONNECT- Gene to phenotype

m Overview (@ Help Procedural Ontological

M significant Insignificant Nodata [ Show gradient p-valuethreshold: | 0.0001
O &)
Mouse anatomical 0 :
entity Pigmentation Nervous system Renal / urinary system Limbs / digits / tail

Nbeal2 0.75092 1 1

Adipose tissue Homeoste?SIS / b Growth [ size Craniofacial

metabolism ear
Nbeal2 0.16142 0.00088938 0.0055548 0.045779
Cardiovascular system e Immune system Respirato stem Reproductive system

: utarsy neurological unesy piratory sy produ 4

Nbeal2 0.044006 0.0025280
Skeleton Vision / eye Other Hematopoietic system Mortality / aging

Nbeal2 0.0062900

Integument

Phenotype heatmap

“®IMPC




CONNECT- Gene to phenotype

Drill down further for
» Top level MP: All » Source: All

detailed phenotype data

Total number of results: 8

Phenotype Allele Zygosity  Sex Procedure | Phenotyping Source P Graph
Parameter Center Value
increased Nbeal2tmIaEUCOMMMISE  homoyeote @ Hematology | WTSI IMPC 0.0 ]
mean platelet (o} Mean platelet
volume volume
decreased Nbeal2tmIaEUCOMMWESE |y ozvaote @ Hematology | WTSI IMPC 2.11E-15
platelet cell d"  Platelet count
number
increased Nbeal2tm1a(EUCOMMWEST o6 7vaote Hematology | WTSI IMPC  4.71E-8 ()
leukocyte cell d White blood cell
number count
decreased Nbeal2tmIa(EUCOMMWESI homozygote @ Body WTSI IMPC 4.18E-6 T
bone mineral d Composition
density (DEXA lean/fat) |
Bone Mineral
Density (excluding
skull)

<P IMPC



CONNECT- Display of data

Allele - Nbeg|ptm1aEUCOMM)Wtsi

2500

2000

1500

10A3/ul

1000

P Value

Classification

2.1094E-15

Different effect size, males greater

Sex Sex*Genotype P Value Effect size Standard Error
Female 7.1758E-22 -534,08 + 54,458
Male 9.1166E-38 -737.84 + 55.404

% IMPC




CONNECT- Data in near real time

Phenotype Allele Zygosity Sex Procedure | Phenotyping Source P Graph
Parameter Center Value
abnormal Dnase](2!MLUKOMPIWS|  poterozygote @ Body Composition  JAX IMPC 0.0 i
bone (DEXAlean/fat) |
structure Bone Area
(BMC/BMD)
abnormal Dnasel|2tmLLKOMPIWS  hoterozyoote @ Body Composition  UC Davis IMPC 0.0 il !
bone &  (DEXAlean/fat) |
structure Bone Area
(BMC/BMD)
decreased Dnase][2mL-LKOMPVitsi heterozygote Q Body Composition UC Davis IMPC 0.0 i
body length O  (DEXAlean/fat) |
Body length
decreased Dnasel[2!MLUKOMPIWS  homozygote @ Grip Strength | MRCHarwell IMPC 0.0 (]
body weight d  Body weight

“®IMPC



Pheno-DCC- Pre QC view

5 - o - .
1y Body Composition (DEXA lean/fat) Sone Mineral Content (excluding sk g Body Composition (DEXA lean/fat) Sone Mineral Content (excluding sk y V Body Composition (DEXA lean/fa
@ Female M Female (WT) @ Male M Male(WT) @ Highlighted [JMutant [JWild type @ Female M Female (WT) @ Male M Male(WT) @ Highlighted [JMutant [JWild type @ Female M Female (WT) @ Male
0.55 N 0.65
0.60 0.60
050
0.55 0.55
045 050
0.50
0.40 045
‘ 045 040 1
0.35 mean 0.35
040 mean 030
030 :
035 0.25
Female Female (WT) Male Male (WT) Female Female (WT) Male Male (WT) Female Female (WT)
e - Fe . .
1 Body Composition (DEXA lean/fat) ra: g 15 Body Composition (DEXA lean/fat) ra: g Body Composition |
@ Female M Female (WT) @ Male M Male(WT) @ Highlighted [JMutant [JWild type @ Female M Female (WT) @ Male M Male(WT) @ Highlighted [JMutant [JWild type @ Female M Female (WT) @ Male
. 1 : s
"
:
n
6
10
5
8
Ao Ll TEEE .
6
. mean mean 3
— 2 - , '
Female Female (WT) Male Male (WT) Female Female (WT) Male Male (WT) Female Female (WT)
e - S - L
1 Body Composition (DEXA lean/fat) L ass (g 1 Body Composition (DEXA lean/fat) L ass (g Body Composition (I
@ Female M Female (WT) @ Male M Male(WT) @ Highlighted [JMutant [JWild type @ Female M Female (WT) @ Male M Male(WT) @ Highlighted []Mutant [JWild type @ Female M Female (WT) @ Male
b3 : *
% % 8
24 26
24 » n

.




X-Ray Images Lateral

phenovie

Exit viewer H o CSTBLENTIC o Mapkbp)P™IbilucoMMINmes | ¥ o0 . XRay Images Lateral Orlentation
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acZ Images

phenoview REPORTING TRACKER QUALITYCONTROL IMPRESS HELP BOOKMARK Hugh Morgan | sign out

Exit viewer H o C57BL/6NTac e Clstn3tmIb(EUCOMM)HMEY | aqyultLacZ « LacZ Images Wholemount

*IMPC



CONNECT- Find resources

Order Mice & ES Cells directly
from website

& Download this image in high resolutionDownload this image

“®IMPC



CONNECT- Phenotype Pages

Total number of results: 109

Gene/Allele  Zygosity Sex Phenotype Procedure| Phenotyping Source P Graph
Parameter  Center Value

Ankrd13a homozygote Q increased Haematology | WTSI EuroPhenome 0.0 ()
Ankrd13a5(RRH308)Byg d platelet cell Platelets count

number
Ghrhr homozygote @ decreased Hematology | JAX IMPC 0.0 ()
Ghrhrtm1-1(KOMP)Vicg d platelet cell Platelet count

number
Nbeal2 homozygote Q increased mean  Hematology | WTSI IMPC 0.0 ()
Nbeal2'M2a(EUCOMM)WLs d plateletvolume  Mean platelet

volume

Knstrn homozygote @ decreased Hematology | ICS IMPC 1.11E-16 (ul)
Knstrntm1b(KOMP)wes (o} platelet cell Platelet count

number
Nbeal2 homozygote Q decreased Hematology | WTSI IMPC 2.11E-15 X))
Nbeal2!m12(EUCOMM)WLs d platelet cell Platelet count

number
Fbxo7 homozygote C increased Hematology | WTSI IMPC 6.46E-12 ()
Fbxo7tm1a(EUCOMM)Wts platelet cell Platelet count

number
Crlf3 homozygote Q decreased Haematology test WTSI EuroPhenome 6.72E-12 )
Crif3tmIa(KOMPIWts d platelet cell | Platelets-count

=~ ER VvV il ] number



CONNECT- Disease

View example search

Found 329 diseases

& Download
» Genes 15
» Phenotypes 2 . .
typ Disease Source Curated Candidate Genes

~ Diseases 19 Genes by phenotype
'D%‘m::es - CARDIOMYOPATHY, FAMILIAL OMIM [ human |

B CRPHANET . RESTRICTIVE, 3; RCM3

[ DECIPHER 5

o CARDIOMYOPATHY, FAMILIAL OMIM [ human |

» Classifications RESTRICTIVE. 1: RCM1
+ With Curated Gene Associations

(JFrom human data (OMIM, Orphanet) m CARDIOMYOPATHY, DILATED, 1FF; CMD1FF  OMIM [ human |

[ From mouse data (MGI) 81
v With Predicted Gene Associations by CARDIOMYOPATHY, FAMILIAL OMIM @

HYPERTROPHIC, 2; CMH2

Phenotype
() From IMPC data 41
O From IMPC data in linkage locus ) SUBAORTIC STENOSIS, MEMBRANOUS OMIM
[ From MGI data 261
(O From MGl data 1in linkage locus 3 MILLER-DIEKER SYNDROME (MDS) DECIPHER
CARDIAC ARRHYTHMIA, ANKYRIN- OMIM
’ [ human| Mol |
B-RELATED

Slide 43 of 10



CONNECT- Cross-species phenotype

comp

larynx
FMA:55097

Abnormality of
the larynx
HP:0001600

Abnormality of the
voice
HP:0001608

Speech
articulation
difficulties
HP:0009088

arisons by semantic similarity

larynx
UBERON:0001737

abnormal
PATO:000460

larynx
MA:0000414

abnormal larynx
morphology
MP:0002249

Abnormal laryngeal
cartilage morphology
MP:0002256

Coronal
craniosynostosis
HP:0004440

Hypoplasia of
the maxilla
HP:0000327

Dental crowding
HP:0000678

Brachyturricephaly
HP:0000244
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CONNECT- Disease

Allele - Nbeg|ptm1aEUCOMM)Wtsi

Potential Disease Models

Disease Name Source Disease Syntenic N_Iouse MGI IMPC
Gene Disease  Literature  Mouse Mouse
Ortholog  Locus Evidence Phenotype Phenotype
(MGl) Evidence Evidence
(Phenodigm) (Phenodigm)
Gray Platelet Syndrome OMIM:139080 Yes Yes Yes 90.31 62.24
Gray Platelet Syndrome ORPHANET:721 Yes 74.61 55.79
91.37 67.05

Platelet Signal Processing
Defect

OMIM:173530
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CONNECT-Disease pages

OMIM:614076 Disease Associated Mouse Models (PhenoDigm predicted)

Phenotype Terms g sy«

. . 78.96: Dtnbp15¢¥/Dtnbp13%¥ involves: DBA/2J (Source: MGI)
Bruising susceptibility diluted coat color
Albinism

abnormal eye pigmentation

abnormal kidney physiology

abnormal blood coagulation

decreased platelet cell number
abnormal platelet dense granule number
decreased platelet serotonin level
abnormal choroid morphology
abnormal choroid pigmentation
abnormal retinal pigment epithelium morphology
abnormal platelet physiology

decreased platelet aggregation

Ocular albinism
Impaired platelet aggregation

Name Hermansky-Pudlak Syndrome 7

73.61: Dtnbp15%Y/Dtnbp154¥ DBA/2J-Dtnbp1/J (Source: MGI)
Synonyms - diluted coat color

decreased eye pigmentation
Locus 6p22.3 increased bleeding time

Associated Human DTNBP1

Genes
Mouse Orthologs Dtnbpl

66.52: Dtnbp1tMLB(EUCOMMIEimEU /iy ypy 5 tmLD(EUCOMMIHmeu ¢
increased circulating calcium level

increased leukocyte cell number

increased circulating phosphate level

abnormal skin morphology

abnormal coat/hair pigmentation

abnormal iris pigmentation

abnormal retinal pigmentation

increased circulating cholesterol level

decreased circulating serum albumin level

H i d circulating gl level
Pote ntl a l M O U Se M O d e IS 'd":gre::;dcr:z::c':ii:c?l: he:;oglobin concentration

Source OMIM:614076

Wl a0 0 0 8

Mouse Gene Symbol  Disease Syntenic Mouse Literature ~ MGI IMPC
Gene Disease Evidence (MGI) Mouse Phenotype Mouse Phenotype
Ortholog Locus Evidence Evidence
(Phenodigm) (Phenodigm)
Dtnbpl Yes Yes Yes 78.96 66.52
Hps3 88.9
Tyr 87.95
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CONNECT-Disease gene discovery

Disease: Malignant Hyperthermia, Susceptibility To, 3

Name

Synonyms

Locus

Associated Human
Genes

Mouse Orthologs

Source

Malignant Hyperthermia, Susceptibility To, 3
MHS3

7q921-q22

OMIM:154276

Potential Mouse Models

OMIM:154276 Disease
Phenotype Terms
Hypertonia
Fever
Malignant hyperthermia
yperkalemia
yperphosphatemia
Lactic acidosis
Myopathy
Elevated serum creatine
phosphokinase
Viral infection-induced
rhabdomyolysis
Exercise-induced
rhabdomyolysis
Anesthetic-induced
rhabdomylosis
Alcohol-induced
rhabdomyolysis

Associated Mouse Models (PhenoDigm predicted)

77.67: Gpc2tm1-1(KOMPWIce, c57B| /6NCrl (Source:
increased circulating phosphate level

increased circulating chloride level

decreased circulating chloride level

increased circulating bilirubin level

decreased blood urea nitrogen level

increased circulating sodium level

decreased circulating sodium level

57.12: mmmmlmmmm cs
decreased neutrophil cell number

decreased body weight

decreased basophil cell number

decreased eosinophil cell number

decreased circulating potassium level

decreased mean platelet volume

Mouse Gene Symbol  Disease Syntenic Mouse Literature ~ MGl IMPC
Gene Disease Evidence (MGI) Mouse Phenotype Mouse Phenotyp
Ortholog Locus Evidence Evidence
(Phenodigm) (Phenodigm)
Gpr22 Yes 71.39
Gpc2 Yes 77.67
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CONNECT-Data download

About IMPC News & Events Contact

Goals and Background  IMPC Lethal Lines My IMPC
IMPC Members Meetings Help and Documentation © 2014 IMPC - International Mouse Phenotyping
Governance Phone Conferences IMPC Forum Consortium

Release:1.1 Ftp icense Changelog

Documentation Imprint Legal notices
Coordination

Industry Sponsors

Secretariat

Additional Information

Index of ftp://ftp.ebi.ac.uk/pub/databases/impc/release-1.1/

Up to higher level directory

Name Size Last Modified
& csv 20/06/2014 14:27:00
& mysal 29/06/2014 13:24:00
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CONNECT- RESTFUL API
https://github.com/mpi2/PhenotypeArchive/wiki/REST-APIls

The IMPC offers the following RESTful APIs for consuming data:

Genotype-Phenotype AP

Please see the Genotype-Phenotype APl documentation

Experimental observation API

Please see the Experimental observation APl documentation

Statistical results API

Please see the Statistical results APl documentation

% IMPC



CONNECT- Gene-Phenotype API

Genotype associated phenotype calls

There are many ways to get information about the MP terms associated to the different KO genes.
You can select data per:

¢ phenotyping center (UCD, Wellcome Trust Sanger Institute, JAX, etc.)

e phenotyping program (legacy MGP, EUMODIC, etc.)

e phenotyping resource (EuroPhenome, MGP, IMPC)

¢ phenotyping pipeline (EUMODIC1, EUMODIC2, MGP, IMPC adult, IMPC embryonic, etc.)
® phenotyping procedure or parameter

e allele name or MGl allele ID

e strain name or MGl strain ID

e gene symbol or MGl gene ID

e or a combination of all these fields

Retrieve all genotype-phenotype associations for a
specific MP term

We will constrain the results by adding a condition to the q (query) parameter using the specific
mp_term_name field. To retrieve genotype associated to "decreased total body fat amount",
simply specify g=mp_term_name:"decreased total body fat amount"

curl \
--basic \
-X GET \

@@@ I M P 'http://www.ebi.ac.uk/mi/impc/solr/genotype-phenotype/select?g=mp_term_name:"d




CONNECT- Experimental data & Stats API

° There are many ways to select and filter

* all data points for a parameter

* all data points for a gene for one experiment
* all data for a specific pipeline

* all stats results below a pvalue

* all stats results with sexual dimorphism

P IMPC



Disseminate statistical results - API
APl documentation: https://github.com/mpi2/PhenotypeArchive/wiki/REST-APIs

— <doc>
<double name="intercept_estimate">5.752570152282715</double>
<double name="group_2_residuals_normality_test">0.613398015499115</double>
<double name="genotype_effect_stderr_estimate">0.3152709901332855</double>
<double name="group_1_residuals_normality_test">0.39963701367378235</double>
<int name="male_control_count">8</int>
<bool name="variance_significant">true</bool>
<str name="zygosity">homozygote</str>
<str name="data_type">unidimensional</str>
<int name="female_mutant_count">8</int>
<str name="status">Success</str>
<bool name="batch_significant">false</bool>
<double name="sex_effect_stderr_estimate">0.3152709901332855</double>
<double name="interaction_effect_p_value">0.12988199293613434</double>
<str name="dependent_variable">ESLIM_009_001_703</str>
<int name="control_biological_model_id">2</int>
<str name="doc_id">ESLIM_009_001_703_1</str>
<double name="sex_effect_p_value">0.07062750309705734</double>
<double name="intercept_estimate_stderr_estimate">0.26645299792289734</double>
<double name="p_value">0.04863490164279938</double>
<int name="male_mutant_count">6</int>
<str name="colony_id">HEPDO0528_4_A08</str>
<double name="genotype_effect_parameter_estimate">-0.6093779802322388</double>
<double name="null_test_p_value">0.04863490164279938</double>
<int name="db_id">1</int>
<str name="metadata_group">b114ce3ef8bb816ccObl4ec]2f0314c8</str>
<str name="group_2_genotype">HEPDO0528_4_A08</str>
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Lets Explore

* Try searching for your favourite gene
* Now try favorite phenotype

* Disease
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