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Managing the Scientific Knowledge Lifecycle

Generate
Hypothesis

Reformulate Perform
Knowledge Experiment

Analyze -
Data
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Many
Workflows

X Many
Instruments

X Many
Formats

X Many
Analysis Types
X Many
Result Types

A Challenging
Landscape to
Connect
Information

A Diversity of Data and Analysis Tools:

The Research Perspective

Intact Mass™

Skyline

But where do we start?

Process
Material
Equipment
Result
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Our raw instrument data is the
starting point for all of our
biological knowledge...

...and the foundation upon which
everything is buailt.



A Broad Approach, Driving Broad Adoption
N\

‘ Single Source of Truth

‘ Common Interface

‘ A Sense of Ownership
‘ A Bridge to Automation
‘ Starting Point for Standardization

Genentech

A Member of the Roche Group 5



Key Deliverables of Ana, Our Organization Platform

Standardization

Consistent Formats
for Consistent
Handling

Scalabllity

Flexibility

Capable of
Simultaneous
Performance on
100+ Instruments

Capable of Capturing
Varied Data Types

Evolution

Able to Grow with
the Data as it Evolves

Single, Centralized
Data Resource
(+CRO data)
Potential for Cross-
platform
Integration and
Data Mining
Enables
Automation,
Decreases Costs
Increases
Throughput

Genentech
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Continuous Integration for Laboratory Data

Ana
Push vs. Pull; submission
servers

Performance 5 5

— | L ALY Scale to 100s of
— UjjmmM |\ Oojmmme) |(Z7moon | Instruments
Lightweight T T S
Monitoring Agent

Automate Data
Processing

Ana web-based
user and

administration interface
—
—
Delivery Ana RESTful _
Data Lake Web Services Analysis Tools

Genentech
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A Scalable, Rapidly Deployable Architecture

FileSystem

Instrument Client

Instrument File Watcher Agent

Configuration
& Status

(JSON/PKL)

File to Archive (REST)——————»|

MiNiFi Status
[(—————— —_—
(Java CLI)

MiNiFi Data Status Events
(REST)

Status Events
(REST)

Coordinator Server

A

Instrument MiNiFi Loader

APACHE NIFI

Minifi<2

NiFi Status Events
(REST)

Ana2 DB
(BlueCopper)

Coordinator P

Processing Server

File Data
(NiFi Remote Process)

:&I b Ana2 Server
Processing Inp...

|

To Incoming MiNiFi Data >
Queued 0 (0 bytes)

|

#

 Ana2 Server Processing Ingest

20 0Ob15 MO 0 ~0

Queued 0 (0 bytes)

In 0 (0 bytes) = 1 S min
Read/Write 0 bytes / 0 bytes 5 min
Out 1 — 0 (0 bytes) 5 min

‘0 0 ©0 ©0 2?0

Ana2 Archive

Browse Ul (HTTP)

Started development in January 2018; Deployed Beta in March 2018

From Client Status Messages »
To Status Flow >
Queued 0 (0 bytes)

Post Status to Client #i
©0 0r10 M1 0 -0

Queued 114 (172.39 KB)
In 0 (0 bytes) =+ 1 5 min

Processed 50,000 files from 12 instruments to date: average processing time < 1 min.

Genentech 3
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Focusing on a Lightweight, Agile Approach

Minimize

: . Modular Streamlined
Footprint Apache NiFi :
(Python) Approach Experience
Plugin Centralized Peiallation REST.
Architecture Processing Maintenanc,e Interface

Genentech
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Allotrope Formats Solve the Data Packaging Challenge

+«»Q >

=
&«

.| » Ingest Data
o] » 19

l

Queued 0 (0 bytes)

v

0= ‘ » Create A’DVF Package

[~ PutFile 1.4.0
org.apache.nifi - nifi-standard-nar
In 0 (0 bytes)
Read/Write 0 bytes / 0 bytes
Out 0 (0 bytes)

Tasks/Time 0/ 00:00:00.000

Name success
Queued 0 (0 bytes)

v

{VEJV\ b Archive Data

L
b 28 1

=D
&
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Drafting a Flexible Common Archival Data Model
ADF

Description

NS Cubes

denotes
(IA0_0000219)

Algorithm
(IAD_0000064)

2018-01-01T17:00:00Z

"@context": {
"ana2": "http://purl.gene.com/ana2/",
"dataset" : "ana2:dataset",
"version" : "ana2:version",
"identifier": {
"@id" : "ana2:identifier",
"@type" : "ana2:uuid"

Dataset
(TAQ_0000030)

realized in Version Role has role
(BFO_0000054) (AFRL_0000251) | (RO_0000087)

denotes
(lA0,0*‘JUOZ.I.Q)

has quality
(RO_D0000BG).

Collection
(AFC_0000166)

’
"status": {
"@id":"ana2:version/status",

2018-01-01T17:00:00Z

ay

4 D02680)
"@type": "ana2:version/status/state” ) PaCkage
emicn i ik ) j
’ 1 n
l "@type" : "version", 1 -
"identifier" : "486b3267-c27e-4d7b-bdd0-5ebab90664de", P Descriptive ) | Data | ( Descriptive F c
"status" : "ARCHIVED", R Info Management Info o has value
"dataset" : { o 1 N (P, ooo05e0)——{ 2018-01-01T17:00:002 )
s P— 5 H : gueries s
{ "identifier" : "8d913a30-bdcl-46cd-a000-4cbd541c£797", T Ingest ) | / eliats o
"name" : "20180327_Luml_QLhGH50_03.raw" c 1 ! Archival Access orders M has part Organization
» 2L (BFO_0000051) foaf:Organization;
o } E (] @ 1 1 . - E ( g )
' 1 ! (!ﬂ’
\ - 4 | : . : R
id t L A A l\
m(.amoouoem Blank Sample Role Standard Sample Role | [ E — —'( Administration ) / )
(AFRL_0000259) (AFRL_0000255) realized in given name family name email address name
(AF'ESDEEIOUEE.QD) [Thermoﬁsher Sc\enﬁﬁc) [orhitrap EllteJ 1 (BFO_0000054)  {foaf:givenName) (foaf:familyName) (1A0_0000429) (foaf:name)
I identifier role
(AFRL_0000007)
=) MANAGEMENT Y

“Isaac" M} [ "newtnn.lsaac@gene.mm'] [Genentech, lnc.J

has role
(RO_0000087)

(AFR_0000917)

identifier
(AFR_0000917)

has value
(AFX_0000690)
has value
(AFX_0000690)

_:b0 <http://purl.gene.com/ana2/dataset> _:bl .

_:b0 <http://purl.gene.com/ana2/identifier> "486b3267-c27e-4d7b-bdd0-5ebab90664de" “"<http://purl.gene.com/ana2
_:b0 <http://purl.gene.com/ana2/version/status> "ARCHIVED"""<http://purl.gene.com/ana2/version/status/state> .
_:b0 <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://purl.gene.com/ana2/version> .

_:bl <http://purl.gene.com/ana2/identifier> "8d913a30-bdcl-46cd-a000-4cbd541c£797"""<http://purl.gene.com/ana2
_:bl <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://purl.gene.com/ana2/dataset> .

Genentech
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Partnering with APN Member Companies To Advance

Allotrope Technologies

When are analyses
complete?

—_— How can metadata be
extracted?

ThermoFisher
SCIENTIFIC

Agilent

G SHIMADZU

Excellence in Science

Genentech
Roche Group

A Member of the
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Retrieving Data from Ana2

- -

%

&

Name

Ana Instrument 02

Ana Instrument 03

MPL Elite1

MPL Lumos1

Ana Instrument 04

MPL Sciex Qtrap 6500

MPL Lumos2

Ana2 Client Status

Hostname

ANAFILES02.roche.com

ANAFILES03.roche.com

Lab413042-Eli1.gene.com

LAB413040-

LUM1.gene.com

ANAFILES04.roche.com

lab413042-Q6500.gene.com

LAB413040-
LUM2.gene.com

Status

ACTIVE

OFFLINE

ACTIVE

ACTIVE

ACTIVE

ACTIVE

ACTIVE

Last Update

2018-04-17
10:19:46

2018-03-22
10:49:30

2018-03-29
16:26:03

2018-04-17
10:19:45

2018-04-17
10:19:37

2018-04-17
10:19:35

2018-04-17
10:19:46

Location

None

None

None

None

None

None

None

IP Address

Identifier

10.36.244.113  051cb574-232f-11e8-a4db-

005056ae47¢c9

10.36.244.114 ae7d1a06-2235-11e8-b620-

10.29.104.6

1

1

005056ae5850

d2c23722-235f-11e8-aab3-
d067e5e7f504

»0: {first_seen_date: "2018-04-16 23:07:46",
»1: {first_seen_date: "2018-04-16 22:11:37",
»2: {first_seen_date: "2018-04-16 22:38:05",
»3: {first_seen_date: "2018-04-16 22:00:16",
> 4: {first_seen_date: "2018-04-16 22:08:23",
»5: {first_seen_date: "2018-04-16 21:39:18",
»6: {first_seen_date: "2018-04-16 21:38:43",
»7: {first_seen_date: "2018-04-16 21:28:42",
v 8: {first_seen_date: "2018-04-16 20:52:02",

client: "MPL Elite2"

current_status: “ARCHIVED"

current_status_comment: null

current_status_date: "2018-04-16 21:44:56"

dataset_id: 68885

» filename: {,.}
first_seen_date: "2018-04-16 20:52:02"

>
L7

Client Status

Show| 10 #%|entries

An 32 Processed datasets (49,365)

Filter Filenames:

v {recordsTotal: 49367, recordsFiltered: 49367, draw: 8,.}
v ana2_data: [{first_seen_date: "2018-04-16 23:07:46", version_id: 68963,..},.]

0 Date Uuid Status Instrument Filename Size Comment
_ 2018-04-17 )
O | Giasa f6c4a07...  ARCHIVED MPL Fusion 20180416_Fus1_QLhGH50_CAL_newcolumn_08.raw 41.0MB
_ 2018-04-17 ) )
O | 5isas: 4fdf867...  PROCESSING MPL Elite2 20180416_Eli2_QLhGH50_02.raw 30.5 MB
_ 2018-04-17
0 |5 f6d7fd7...  ARCHIVED MPL Fusion 20180416_Fus1_QLhGH50_CAL_newcolumn_07.raw 55.3 MB
_ 2018-04-17 ; ;
O |gosacs 2730c36... PROCESSING MPL Elite2 20180416_Eli2_QLhGH50_01.raw 33.5 MB
(@ ﬁgff(;_?;” 329¢37...  ARCHIVED MPL Fusion 20180416_Fus1_isoB_hGH_05.raw 35.6 MB
| 122018:04:07 S ARCHIVED MPL Elite2 20180416_Eli2_QLcometK5625td_01.raw 132.7 MB
version_id: 60963,..} READY_TO_ARCHIVE OMN',' il 65000m041318_Abc_LysC_IAQUA_SC_SC2-09.wiff.scan 195.8 kB
version_id: 60962,..} Francisco
version_id: 60961,..}
version_id: 60960,..} ARCHIVED MPL Fusion 20180416_Fus1_isoB_hGH_04.raw 342 MB
version_id: 60959,..}
version_id: 60958,..}
version_id: 60957,..} READY_TO_ARCHIVE OMNI-BDSF  65000m041318_Abc_LysC_IAQUA_SC_SC2-08.wiff.scan 350.6 kB
version_id: 60956,..}
version_id: 60955,..}
ARCHIVED MPL Elite2 20180416_Eli2_OBJ0012345_Def_QLabcd.raw 88.2 MB
Previous 1 ‘ZI 3 4 5 4937 Next

original_filename: "2@180416_E1i2_isoB_hGH_midJT_02. raw"

original_path: "C:/Xcalibur/data/standards/20180416_ELli2_isoB_hGH_mid]T_02.raw"

size: "69.9 MB"
version_id: 68955

version_uuid: "bbad1148-2fef-471e-9b71-e53b442bed90"

»9: {first_seen_date: "2018-04-16 21:09:00",
draw: 8

recordsFiltered: 49367

recordsTotal: 49367

version_id:

i

Genentech

A Member of the Roche Group
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A Layered, Evolutionary Approach to Data Organization

Open Data
‘ : « Allotrope Data
Automation Model (ADM)
 Potential Future
Common Allotrope
Metadata Technologies

y

Standardized « Allotrope
Formats Ontologies
Centralization . ADF
e Ana2 Primary
Endpoint

Our Approach: Deploy ADF Widely to Corral Data and Layer on Open Data as ADM Evolves

Genentech

A Member of the Roche Group
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Allotrope: Paying Dividends for Ana2

 Using standards like AFO, ADM, ADF allow innovation and modularization
« Open standards ensure data remains accessible (now and in the future)

Open Standards Ensure Accessibility

 Now: allow automation and centralization
« Future: provide compatibility for legacy data
« Renewed focus on the science

A Beneficial Community - with a Purpose

« Opportunities to shape the future to be beneficial for all: data models and software
e Connections and a common goal

Genentech

A Member of the Roche Group 15
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APPENDIX

Questions? Contact bakalarski.corey@gene.com
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Vendor-Specific Formats Data in Standard Format Paper, unstructured text for A Standard vocabulary &
methods, regs, recipes metadata structure
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Publications y. (
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/ Data Archiving

Software Data Ve . (

b d Dat J Cost of Poor Quality \

Share rocessed bata i Big Data {

Results : Analytics )

“ Decisions —I:I Things L )

o \  We Care Predictive Modeling |

Regulatory Submissions /| About Y

. . { Process Robustness /

Audit Trails L H Fact (

uman Factors

Standards _ \ . )

Process Recipe \\ Inspections (

- Analytical Method \. Warning Letters .J

Software Toolkit Allotrope Certified Repeat — Experimental Protocol \'-., Investigations {

I Materials \\I Equipment Management ."I
Equipment X Portfolio Management

Effort Tracking f

Allotrope Foundation Mission: e racend.
Revolutionize the way we acquire, share and gain insights from scientific data, through a community and the framework for

standardlzatlon and Imked data' Allotrope Foundation Communication
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[Ontologies\

\_ J
6ata Models\

[>0]
M

- J

7 N
Data Format

Package
\_ )

Allotrope’s Three Foci

* Ontologies describe and relate
the parts of a scientific analysis

« Data Models write the rules
about what parts must be there

 Standardized Data Format to
record data and metadata

~

OPEN: Comment: The FAIR Guiding
SUBJECT CATEGORIES : . . . .
eaaas : PTiNCiples for scientific data
amae . Management and stewardship

The FAIR Guiding Principles:
To be Findable
To be Accessible
To be Interoperable
To be Reusable

Wilkinson, M. D. et al. The FAIR Guiding Principles
for scientific data management and stewardship.
Sci. Data3:160018 doi: 10.1038/sdata.2016.18

k (2016).

Allotrope Foundation Communic
© 2018 Allotrope Foundation
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