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Discoveries, broad societal impact, are driven from data...

) C

“xéx AlphaFold ChatGPT

Deep learning model predicts molecular structure Large language model able to mimic human

and interactions with unprecedented accuracy. Uses conversation and adept at a wide range of natural

in drug design to benefit human health treatments. language tasks. Enabling an array of Al assistants.
AlphaFold was trained on GPT trained on proprietary .
170,000+ protein structure training data set widely = L=
models from open databases, believed to depend critically on =W =
notably the Protein Data Bank Wikipedia content that has e
(PDB) dating back five decades. been authored and edited for s

over two decades.

These didn’t merely spring forth from an algorithm...
Tremendous high-quality data were used to train these models

School of Engineering
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Yet there is a lack of usable data “out there”...

“The first thing we’ve learned is the importance of having outstanding
data to base your ML on. In our own shop, we’ve been working on a few
big projects and we’ve had to spend most of the time just cleaning the
data sets before you can even run the algorithm. That’s taken us years
just to clean the datasets. | think people underestimate how little clean
data there is out there, and how hard it is to clean and link the data.”

Vas Narasimhan, CEO Novartis

Information Sciences USC Viterbi
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How do we get the “Data” in “Data Science”???

many

* Despite the tremendous interest

Wpeople 9ol ~ - in “data science” many projects
Jtublug h;iI(TIIUs \ - O N ﬁal\ﬁ(ig{l é&ilslswtants Need a Lot of .
SCIEHUISUS bu5|ness SC|e g fal |, Ofte N related tO d ata .

Getting full value out of Al workplace assistants is turning out to require a heavy
e e 0 s M |ift from enterprises. ‘It has been more work than anticipated, says one CIO.

e JSCIGI’]CG e
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By Isabelle Bov

— 80% of time spent on accessing,

o cleaning, integrating data

Garbagein, garbage out: mltlgatmg risks . _
and maximizing benefits of Alinresearch ..., — Scarcity of data sharing

Brooks Hanson, Shelley Stall, Joel Cutcher-Gershenfeld, Kristirj e S . e
Yuhan (Douglas) Rao & Ge Peng = 1 O O/ d b I t f d t
e — — o reproaucipllity or data
cience u : 2

Artificial-intelligence tools

are transforming data-driven
science —better ethical

e SEaher Cancer It s I — Recent high-profile retractions in

d stamiirdsand more robust l k Mk Harvard-affiliated research institute seeks retractions on six papers and corrections for 31 others
Harvard Teaching Hospital Seeks
COVID-19 research, for example.

Retraction of Six Papers by Top
Researchers

Dana-Farber Cancer Institute is reviewing more than 50 papers,
including work of the hospital's CEO

Why Al Failed to Live Up to
Its Potential During the
Pandemic

by Bhaskar Chakravorti

By Nidhi Subbaraman (Follow

Updated Jan. 22, 2024 at 3:32pm ET
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It takes a (data) village...

* Individuals or single labs cannot unilaterally create the
data resources necessary to drive wide societal impact

* Data-centric communities needed to produce the scale of
data to unlock innovation for broad societal impact

,* Yet, data handling skills are often lacking, compute and
I algorithms often chased first, and stewardship later

* Finally, there is an element of serendipity... no one
creating PDB or Wikipedia decades ago would have
envisioned their usage in deep learning models

Opportunities for eScience to play a greater role in data-centric discovery --
socialize and train data scientists on stewardship of data and best practices in usage of data
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Facebase [N ple from Craniofacial Research

A Resource For Craniofacial Researchers

To serve as the trusted online data resource for
dental, oral, and craniofacial (DOC) researchers et dnarsse o canlscleseaers ot
worldwide ot

DOC community is comprised of:
* Basic researchers
e Clinicians

[ o o [ [
[
Image Search eeiow are some examples of the types of imaging data available in FaceBase
Click here to search through all imaging recor

Fluorescence Enhancer activity
ccccccccccccccc

* Public health researchers B B e

« Commercial applications

* Trainees faCEbase. org

e Patient advocates Established in 2009



In service of improving human health...

Tooth development as a model to study
the role of nerves in organogenesis

Initiation —> Bud stage —> Cap stage —> Bell stage > D

9 N

Dental lamina

Odontoblasts
Jaw ’ & E -
mesenchyme — . o
Ny » entin
Nerve—" I N ~— Dental
Dental LN papila +—Dental
mesenchyme WAV 777 follicle
Outer dental Inner dental

epithelium epithelium

Continued
Mature < i

Eruption < di g is/ «<—— Amelc
amelogenesis

Fried and Gibbs, The Dental Pulp, 2014 /

Cleft palate

Cleft lip and cleft palate

Mayo Clinic, 2024
© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

~

Cleft Lip and
Cleft Lip/Palate

And many “rare”
diseases without
known genetic
determinants

/

Sagittal synostosis

Metopic synostosis

Bi-coronal synostosis

Craniosynostosis involves premature fusion of the cranial sutures

Johnson and Wilkie, Eur J Hum Genet, 2011; Sidoti et al., Plast. Reconst. Surg.,1996; Boulet et al., Am J Med Genet A,
QOOS; Twigg and Wilkie, Am J Hum Genet, 2015; Stanton et al., Dis Model Mech, 2022
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Empowers FAIR Data Usage...

- 1h0 1oad bution beiow to vem the downsampled proven

1. Find: consistent labeling leads to e p—

Dataset: Generation and Characterization of a Slc13a5 Knock-in Mouse

accurate filtering to find data of interest R e

generaid i the CSTBL/R buck:
e traneporte, wich i crical o itegretation of £ uctin, The.

0 the canvertens K

[P e —
P ST — A MY S A MEAGHC A B BSHADAGEN €1 o=
Dataset | 2 exvot - | M P | 3 R ——

o] Thumbnail (25+)
. 7 Protected tman No
% Expariman Typs: imaging sssay | % | Species: Mus muscuve | Clear allftes xpariment (7 Stiects @

Blosample (16) peee——" iy Sy e OSSR Sy W G o &
ne search Disiayingfst | 25 + | of 853 matcting st ke basta e
Imaging Data (25+) o

Experiment Type © view ® Record DQ ¢ Title § Experiment Type(s) @ Species @ Stage(s) © Pifs) © Release Date §

- Prenctpe® e v, Amscgerss roeteca
8 rsea Efects of 145 comparsiv shenctysi assessman Ganohpng | Mus muscus | PN Twoeka, PN, JanGhing  2021-0712
assy inagng sssey Pt e G G0
] All records with vale © Mouse Taoth location detection by hybridization chain raction
. Doveiopmen Sepe® [ -
— 2-CNMM: WT H3K27mes
) 17T Ganeration g chain tarminaton saquanchg sssay compurive | Mus musculis | PN weska PN11, JenCring 20010712 = ” 2-CNMM: WT H3K27me3 PO.jpg
(2 inagingassay of | prancty . gty PP ok - e S N
J AmG-em \maging assay. Meaton AMGACGATGACGACAAGTAGOCCAAGCAGGCTTARTTACE
atom prove tomagraph ot oy
4 C-terminus Flag
i teminaon sequancing
“ etion secpancing sy 1.vBz8 Timing o mouse  imaging assay, micro-computed tomography Mus muscubs E105, 115, Juka 2021.08-07
GhiP-seq assay molar formation i {micreCT). microscopy assay E125,E135, Boughner
| comparatrre phonotypic assassmant et influenced by E145, B85,
el kg er6s,E175,
o sy e spocs 185, P, pats,
achancer acly cetoction by repociergena Pz, s g
Narosconca mcrncony 3 vanc Bopnysicsl  atom probo tomography, imageg sasay e Mus musculs | ad, PA2Y, PAG2, | Dork oestr, | 2021.06.07
- s, PG, PGS, Optic Ko ”
o i wid type enamel at  tomegraphy (micreCT), microbeam particle- PNE7, PNT1, PNTE
multipls length induced X-ray amission spectroscopy. UCSC Genome Browser on Human
scales Nancindertation. near-edge X-ray absorplion fine move [wee] <<] <[>]>» 200m n 15x
Sevctem speconcopy aptcl icroncopy, ) O IA026210707% 1 K0S -
Rarman miroscagy, scaning dectan .
irgraph,searein aeciron miroszops
scanning sleciion microssopy energy dispersive [ b
i records with o O rnyspacioscapy synchvoion smal anle
Yrayweatoro, e e oy sctiog |
B mon Efcts of Ot comparstv phenctypic assesamant Qenonping | Wus muscukes | PN 7 weska PNIZ, JenChing | 2021.06-10
Gaoe ekt asaay imagig assay P, P21, IS, | Chun b
W ot e
R Ve Ty
ncemsesoms v | 1) AB1 IR T T g

2. Access: detailed descriptions with
well organized details on experiments
and biological characteristics

3. Interop and Reuse: many paths for
online visualization or download for
offline analysis




We “partner” with the community

* Steering Committee: frequent
(bi-weekly+) meetings with
government sponsors, oversight,
direction

eeBese 3 (C@[ﬁmm@m@y

GENETICS PROTEOMICS

\, * Advisory Committee: annual+
o [ meetings with diverse group on
| strategic, scientific direction

DATA ANALYTICS MORPHOMETRY

* Users: events throughout year,
UX research, usability input

e Consortia: partnering with

[ ]
P [ R S B

Partnering keeps us grounded in the problems this scientific community faces and the key
innovations in discovery and therapy



http://www.ezekiels.co.uk/eylan/wanted_school_provider/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Problem solved...?

X v - The effect of builsin: X IS

8 https:/ffigshare.com/articles/dataset/data_csv_-_The_effect_of_building_ability_and_object_availability_on_the_cor ¥¥

Sk .
g,ﬁ‘;ﬂgshare Browse Q Login Signup
A B Cc D E F G H
Bwr Bwrvisit Vist N  sdInW sd_inD slopeD slopeW
2 1 13 3 36 0.3493 0.3849  0.0469 0.0462

3 1 1.6 6 48 03865 02777 0.0663  0.0987

Bwr22?2?? R Rl Generalist Repository

2 6
6 2 23 3 17 0.3164  0.3191 0.017 -0.0243
7 2 20 0 201 03117 04029 0.0142 0.0101
8 8 83 3 34 0.352 0.3825 0.0302 0.0071
9 8 86 6 69 0.523 04146  0.0771 0.1029
10 8 80 0 108 0.4961 0.463 0.0598  0.0866

0.5272 0.6256 0.0386 0.0259
0.2982 0.3696 0.0064  0.0274

0.5603 0.5951 0.0509  0.0351

Explore more content ¥

°*~J
°~J
°~J
°~J
°*~J

0.2982

datacsv(3.43k8) @ & o«

data.csv - The effect of building ability and object availability on the construction of bower courts in great
bowerbirds

Download (3.43 kB) Share  Embed  + Collect

KEYWORDS
d a t a c sv ? ? ? ? ? Dataset posted on 2023-09-21, 08:31 authored by Menno van Berkel e MERICS 7
(] e o o o o 1 o o 7 . . o
Datafor i pitkcaion e L1 o C@W( Animal architecture Courtship display
The effect of building ability and object availability on the construction of bower courts in great bowerbirds 7’
catecones s Extended Phenotype
HISTORY + Evolutiongpy biology not elsewhere classifiec

 Animghbehaviour

* 2023-09-21 - First online date, Posted date

mate choice behaviour

figshare. credit for all your research. SDIGITAL e N S p
~ - LICENCE
N\
(1)
e CCBY 4.0

N

The “Generalist Repository” approach offers little in the way of support for generating “FAIR” data



Let the data curators do it?

Typical approach: “Toss it over the fence” and let curators sort it out

However...

Data volumes growing rapidly

New scientific methods and
instruments impose changes

Data (bio)curators stretched thin

Funding for curation won’t keep
pace with data growth

Process is slow, often requires
lots of iteration

Information Sciences

FAIR data  ysCViterbi

School of Engineering



Addressing the gaps in the data sharing ecosystem...

Repositories

E ]
L
n

2 sfigshare
s

-

“Hybrid”
Repositories

Gene Expression Omnibus

ScholarSphere

M Mendeley Data

Addresses Gaps: Flexibility to
adapt to new species and

assays, with descriptive
information for reusability;

abGa P w

GENOTYPES and PHENOTYPES

PRO: Highly detailed descriptive “Self-serve” data curation to PRO: All types of data and
information; High quality data guide scientists to produce science; Highly scalable
CON: Narrow focus; High cost of quality (meta)data. CON: Minimal structure for data

biocuration reuse; Quality concerns



TRAIN
Year-round training events

Engaging the community

GUIDE
i Rather than DIY or do-it-for-them, we guide
(bootcamps, office hours, 1-on-1, online) the self-service curation

SOCIALIZE

Participate in key community outreach events

8 MOTIVATE
Both “push” and “pull” forms of motivation;

(i.e., conferences, user symposiums) & “ 8 i.e., a combination of incentives and mandates

INCLUDE
User-driven design and user-in-the-loop development
(i.e., usability studies, working groups)

PROVIDE
Domain-agnostic, User-friendly platform;
Tailored to the needs of the DOC research community

Information Sciences

USC Viterbi

School of Engineering



Provide: intuitive tools to simplify data sharing

Al ata Arcwser | FaceBase il [ outo srovser | Facesase x

&« c @ © @& hitps://dev.facebase.org/chaise/recordedit/#1fisa:biosample/*::facets::N4IghgdgJiBcDaoDC e w | Q search mweoe&n =

FaceBase Data Browser « Submit ~ Resources ~ About ~ News Help ~ schuler@glob

Edit Biosample — (2) Graphical desktop applications that

s s e — e dNAR. §0, the. database model
o off o @ © B v @ X

* Dataset |ﬂ Select a value Select a valus Upload Rescan Options Logout  Exit
Local Identifier |Z| 3XhSox9-E125-85_pHsp68-lacZ-tdTom_E9.5_I-42 % hSox9_145mb_Enh-pHsp68-lacZ-tdTomato_E9.5_I-42 Directory: /Users/schuler/Dropbox/FB-UPLOAD-TEST Browse
* Species [E Mus musculus x n Mus musculus x Status File
— 1 | Pending [Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/seq/YCOOMC9O_e10_BL7_MD.f...
" Specimen |L‘ whole organism preparation x n whole organism preparation % |2 Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/seq/YCOOMC9_e10_BL7_MD_re...
- 3 Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/proc/mm10/YCOOMC9_e10_BL...
gene (] [ selectavae B secctavene 4 | Pending {Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/proc/mm10/YCOOMC9_e10 BL...
Genotype |7‘ - coloctaval 5 | Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/img/YCOOMC9_e10_BL7_MDu.nii...
— : . 6 Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/mesh/YCOOMC9_e10_BL7_MD....
Strain |A . x n FVB x |7 | Pending [Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/thumb/YCO0OMCS_e10_BL7_MD...
— 8 Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/thumb/YCOOMC9_e10_BL7_MD...
Mutation |‘ 4 J Select a value Select a value 9 Pending /Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/thumb/YC00OMC9_e10_BL7_MD...
. 10 Pending [Users/schuler/Dropbox/FB-UPLOAD-TEST/FB00001064/EXP123/BI0123/1/array/YCOOMC9_e10_BL7_MD....
Stage |;] E9.5 x n E95 x
Anatory |7X head x n head x
Origin |Z‘ Select a value n Select a value
Phenotype [ZX Select a value n Select a value
Gender [#] [ selectavalue Seleot a value thumb/YCOOMCS_e10_BL7_MD.nii.gz/YCOOMC9_e10_BL7_MD_trn.jpeg]. =
o 2020-02-11 14:41:40,101 - INFO - Including file: [/Users/schuler/Dropbox/FB-UPLOAD-TEST/FBO0001064/EXP123/BI0123/1/
Litter [3 thumb/YCOOMC9_e10_BL7_MD.nii.gz/YCOOMC9_e10_BL7_MD_cor.jpeg].
— 2020-02-1114:41:40,101 - INFO - Including file: [/Users/schuler/Dropbox/FB-UPLOAD-TEST/FB0O0001064/EXP123/BI0123/1/
Collection Date (4" ] [ yyyy-Mm-DD YYYY-MM-DD |1 | thumb/YCOOMC9_e10_BL7_MD.nii.gz/YCOOMC_e10_BL7_MD_sag.jpeg].
_' - - 2020-02-11 14:41:40,101 - INFO - Including file: [/Users/schuler/Dropbox/FB-UPLOAD-TEST/FB0O0001064/EXP123/BIO123/1/
(1) Dynamically-generated forms and views based array/YCOOMCS_10_BL7 MDCEL gl
2020-02-11 14:41:40,125 - INFO - Ready...
on database model :
Ready...

r
(3) Command-line, Python and Web services interfaces for integrating with analytics and other services (not pictured)

Researchers have submitted their own datasets with 100s to 1000s of files, usually in a few days

h . 0 4 -



Guide: assist but
don’t do it for them

Issue

b +

Data Browser | FaceBase

© @& https://dev.facebase.org/chais

Fa ceBase Data Browser v Submit ~

* Socializing, Training,
Documentation,
Bootcamps, 1-on-1,
Screensharing,...

Project®: Ch

Summary Name

Project Publication (7) Dol ®
Project Investigator (1) Funding

Project Member (2) Abstract

Dataset (25+)

Automated QC

Sections  mHaepene  Craniofacial morphogenesis

Release Date £ Quality Control Issues @

Flagging

e/record/#1/fisa:project/RID=TWWE

Experiment missing at least one replicate

Data Access v Resources ~ About ~ New| aul

Experiment missing at least one replicate

ai: Integrated research of Missing dataset stage tag, Experiment

missing at least one replicate

research of and

10.25550/1WWECS

U01DE24421

2019-04-15

We propose to integrate our research in functional genomics an
Specifically, we will focus on the development of the mandible 4
impact quality of life because our face is our identity. For exam]
is a common malformation and appears in multiple syndromes.
and airway obstruction, such as in Pierre-Robin sequence. The
with cleft palate and has been described in more than sixty diffe
are relatively Thisis a
for the research community. This work is a logical progression fi
development. Over the past five years, we have deposited near}
FaceBase Hub. Building on our experience and in alignment wit]
malformations.

as, Replicate(s) missing data files

as, | 2019-04-15 Missing dataset anatomy tag,

Group
@

and Quality Control

Project Publication

...yet effort remains
shifted to community

> Project Investi

> Project Memb:

Vv Dataset

Displaying first| 25 ~ |

Actions © Record ID®@ §  Title

B « @ 1-928R
B/ @ 1-77AR

B /@ 17788

ip Url hit

ps:/Awww.globus.org/app/groups/623d80ba-eTbe-1167-8874 Rep licate (s) missing data files
Link to PubMed (PMID:25799059) (%
Link to PubMed (PMID:25722190) (%
Link to PubMed (PMID:25865348) (%
Link to PubMed (PMID:26293299)%
Link to PubMed (PMID:26350960) %
Link to PubMed (PMID:27287806) (%

Link to PubMed (PMID:28069795)C

as, | 2019-04-15 Replicate(s) missing data files

gator

2019-04-15 Replicate(s) missing data files

er

records

§ Contributors ®

Release Date § Quality Control Issues ©@

RNAseq of Ezh2fl/fl and Osr2-
Cre;Ezh2fI/fl at PN3 days

Junjun Jing, Pedro Sanchez,
Paul Thomas, Yang Chai

Experiment missing at least one replicate

RNAseq of Nfic-/- and littermate
Nfic+/- control at PN4 days

Yang Liu, Pedro Sanchez, Paul
Thomas, Yang Chai

Histology and schematic overview | Jingyuan Li, Carolina Parada,
of mouse molar root development __Pedro Sanchez, Paul Thomas,

Information Sciences

— ———" —"— —

Quality Control “Dashboard” Integrated into Project Pages



Reproducible Al/ML (upcoming):

Oft cited risks associated with ML in Science
> Biases inherited from data skew

» Lack of transparency in model training
» Failure to properly validate model performance
» Scarcity of clean data for training models

Garbage in, garbage out: mitigating risks
and maximizing benefits of Alin research

Brooks Hanson, Shelley Stall, Joel Cutcher-Gershenfeld, Kristina Vrouwenvelder, Christopher Wirz,

Yuhan (Douglas) Rao & Ge Peng

Artificial-intelligence tools
are transforming data-driven
science — better ethical
standards and morerobust
datacuration areneeded to
fuel the boom and prevent
abust.

28 | Nature | Vol 623 | 2 November 2023

cience is producing data in amounts

so large as to be unfathomable.

Advancesin artificial intelligence (AI)

areincreasingly needed to make sense

of all this information (see ref. 1 and
Nature Rev. Phys. 4, 353; 2022). For example,
throughtraining on copious quantities of data,
machine-learning (ML) methods get better
at finding patterns without being explicitly
programmed to doso.

Inourfield of Earth, space and environmen-
tal sciences, technologies ranging from sen-
sors to satellites are providing detailed views
oftheplanet, itslife and its history, at all scales.
AndAltoolsarebeing applied ever more widely

—forweather forecasting®and climate model-
ling?, for managing energy andwater®,and for
assessing damage during disasters to speed
up aid responses and reconstruction efforts.

Therise of Alinthe fieldis clear from track-
ing abstracts®at the annual conference of the
American Geophysical Union (AGU) — which
typically gatherssome 25,000 Earth and space
scientists from more than100 countries. The
number of abstracts that mention Alor ML has
increased more than tenfold between2015and
2022: fromlessthan100to around 1,200 (that
is, from 0.4% to more than 6%; see ‘Growing Al
usein Earth and space science’)®.

Yet, despite its power, Al also comes

Q
{x}

ez

File Edit View Insert Runtime Tools Help Changes will notbe saved

+ Code + Text

e

©

Facebase_mlipynb '+ 2 shae g3 ASE

Copy to Drive Connect ~

torch 2.2.1+cul2l retiuires nvidia-cusparse—cu12==12.1.0.106} blatform:s;/stem AL o0 |,._'—.l w g
torch 2.2.1+cul2l requires nvidia-nccl-cul2==2.19.3; platform_system == "Linux 5 - i
torch 2.2.1+cul2l requires nvidia-nvtx-cul2==12.1.105; platform_system == "Linux" and platform_machine ==

Successfully installed annotated-types-0.6.0 attrs-23.2.0 bagit-1.8.1 bagit-profile-1.3.1 bdbag-1.7.2 cer

v login to DERIVA via Globus Auth

[1

v

# @title login to DERIVA via Globus Auth

DEBUG_MODE: True v

DEBUG_MODE = True #@param ["False", "True"] {type
catalog_id = "fb-ml" #@param
DEFAULT_SERVER = 'ml.facebase.org"'

catalog_id: "fb-ml"

!deriva-globus—-auth-utils login --no-browser --hc

N )
2024-04-25 01:28:37,081 - INFO - No default configuration file found, attempting to create one at: /root/
2024-04-25 01:28:37,533 - INFO - NoSavedTokens: No tokens were loaded

Please paste the following URL in a browser:
https://auth.globus.org/v2 th2/authorize?cl
Please Paste your Auth Code Below:
RU6J3koIXGbp2LKU7VgOQKd1w4RrXj

Login Successful

FB = FaceBaseML(hostname = DEFAULT_SERVER, catalog_id = catalog_id, cache_dir= 'content/cache/', workinc
logging.basicConfig(level=1logging.INFO, format='%(asctime)s - %(levelname)s - %(message)s', force=True)

1

2024-04-25 02:01:49,731 - INFO - Creating client of type <class 'globus_sdk.services.auth.client.native_c
2024-04-25 02:01:49,735 — INFO - Finished initializing AuthLoginClient. client_id='8ef15ba9-2b4a-469c-al€

Initiate an Execution

Fig. Example on Google Colab

Reproducible ML pipeline:

\/
0’0

\/
0‘0

L)

/
00
\/

000
/

0’0

Integrated with FaceBase
Use free and low-cost Google Colab service
Use ML-accelerated VM on AWS Cloud

Automatically generates train/validate/test splits

Catalogs all operations to ensure reproducibility

Li et al., eScience, 2024




Evidence of a thriving community...

. Avg. Yearly Usage
1100+ Datasets and growing

» 775 registered users
* 60~ contributing projects .
* 16,000+ visitors
e 890+ mouse, 80+ human, 120+ _
zebrafish, 2 chimpanzee, 1 chick * 62,000+ page views

° |maging’ Sequencing’ * 15,000+ downloads
and other experiment types * 12,000+ image views

* 45,000+ images (open access) * 330,000+ track views

e 22,000+ (human) images/scans
Serves a worldwide community:

* 7,400+ sequencing! & track filesmmmmm——m 7,950 L ) ) )
>50% US + significant international traffic

Total number of publications: 230+
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Recent 5-Years of Strong Data Reuse
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Beyond basic research... clinical and commercial use cases

v Eyewear — industrial grade eyewear/helmets, require precise fit

v’ Masks — during COVID pandemic, fitted masks for children

v’ Patient counseling — pre-/post-operative severity score (CranioRate)
v Cosmetic surgery — inform the planning of surgical procedures

v’ Rare disease — requires ‘creative’ search for information

v ML models — predictions from models trained on GWAS data

v’ Public health — underrepresented populations, health disparities

e References for clinicians — e.g., atlases for specific syndromes

* Clinical genetics — craniofacial relevance of genes & variants

* Facial scans apps — automated syndrome/phenotype identification

]nformation Sciences Note: controlled access data requires formal request & approval USC Viterbi

School of Engineering



Conclusions

e Data availability is the major gating factor for modern scientific
discovery and societal impact from data science

* It will take data-centric communities (data villages) to create the scale of
data, often without clear prediction of how it will get used some day

* Partner with the community — rather than DIY or do-it-for-them

* Engage actively through domain science venues, “guiding”, socializing,
training in better data stewardship and usage

 We have shown in FaceBase how we have partnered with and engaged
our community, demonstrating a thriving community over 5, 10, + years
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