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Project Title: Collaborative Research: Digitization TCN:
Digitizing collections to trace parasite-host associations
and predict the spread of vector-borne disease

Pls: Jen Zaspel & Stephen Cameron
Project Start Date: September 15t 2019
Project Period: 3 years
Participating Institutions: 27
Co-Pls/Leads on Subs: 34 (*12/17)
Participants: 57+

Stephen Cameron, TPT Co-Lead mitwaukee [l PUBLIC MUSEUM
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Lice
(Phthiraptera)
~500 Species

Fleas
(Siphonaptera)
~325 Species

Ticks & Mites
(Acari)
~1330 Species

Biting True Bugs
(Hemiptera)
~30 Species

Biting Flies
(Diptera)
~ ~1000 Species

Parasitic arthropods inflict an
enormous burden on the health of
their hosts either directly, or
through virulent pathogens that
they vector

Significant impact on livestock,
which threatens agriculture and
food security

Although parasites represent a
substantial proportion of
organismal diversity, their data are
not readily accessible

Arthropod parasite data are
underrepresented among digitized
specimen data

Ixodidae (Hard Ticks)
69 species 10,992 records

Occurrences per 1,000 km?

MW [Joo9 .

Occurrence records for Ixodidae available on
Symbiota Collections of Arthropods Network (SCAN).
Numbers are representative of all arthropod
parasite groups in North America: low numbers,
large gaps, and few collections that have
contributed data to date. Heat maps are depicting
areas with a maximum number of occurrences of 8
(red) and a minimum of 0.09 per 1,000 km?2.
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PROJECT GOALS

e The Terrestrial Parasite Tracker (TPT) Network will aggregate arthropod parasite collections to build an
easily accessible, comprehensive database of parasite-host associations and vector distributions

e Our network will provide needed baseline information for research and management of the ecological
interactions among parasites, pathogens, and their hosts in North America (including the U.S. &
territories)

* We will work together to digitally provide information on parasite collections by providing research-
ready data and images from 1.2+ million parasite specimens, which will be accessible to scientists,
educators, wildlife managers, and policy makers worldwide
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Specimen Digitization
® Transcribe and
il 1
georeference label data

- | | }
from 1.2+ million o P:;@_fséecify Retos B Pt
arthropod parasite Data Gt ,B |

) Acquisition
specimens from 22

2

collections across North A

America (U.S. and _— \ SCAN| | ALGBIF | &% DicBio
territories) including Aggregation i K“‘“““"

~55,000 specimens from :

biotic-association \/e eLad L.

collections Data

Vertebrate data
Dissemination
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Specimen Digitization

® Produce 140,000+ High
Throughput (HTP) scans of fluid-
stored and 450,000+ HTP scans
of slide-mounted parasite
specimens

DR

BATCH IMAGING
AND PROCESSING

PRE-DIGITIZATION
CURATION

Inventory
of Species

Update and
Enter Taxonomy
in database

Clean slides
and place
identifier labels

DATA QUALITY
IMPROVEMENT

Fieldguide

SPECIMEN LABEL

DIGITIZATION 3 . L
Collection Event < ,‘GA“ N
(CE) and Site

Info / l
into database
|

Enter Specimen-
Level Data
to Specimen
Record

Attach CE data
to specimen
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Specimen Digitization

® Produce 20,000+ research-grade
images of pinned specimen for
exemplar parasite species and
200,000+ research-grade images of
slide-mounted microparasite
specimens

A. Preparation
& Setup

B. Automated Image
Capture

C. Post-Processing and
Analysis

1. Configure system to image

pinned specimens.

5. Focus on the back of the pinned
specimen and select start point.

10. Open images in stacking
software to align and stack.

6. Focus on the front of the pinned

2. Select magpnification according to

specimen size.

4cm 1 mm 1um

5x  10x 20x 50x 100x

1x

3. Position specimen on X, Y stage
in insect box (a) or L bracket (b).

91| L

(a) (b)

4. Set camera settings
according to magnification.

39 D Process
0 Capture

Exposure: 1/200

Aperture: f4.0 at <5x f 2.8> 5x
1SO: 100

Flash: 1/64-1/2

10|

specimen and select end point.

11. Save output image.

7. Start automated image capture of]
65-200 photographs
according to specimen size.

8. Repeat 3 though 7 using the next
specimen in queue before
proceeding to 9 for a faster work-
flow (see 11).

9. Hypothetical capture time for 10
specimens provided below.

Time (Minutes)

Efficiency Improves

with Batch Processing

I 1 1 1 T I 1 1 I ]

12 3 4 5 6 7 8 9 10
Sample #

0
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Notes from Nature

Transcribe the label data into digital
format using a community science
approach

Labels are ingested to Notes from
Nature and transcribed label data is
returned to the museum providers

Notes from Nature hosted on
Zooniverse has transcribed over 2.5
million specimens

Notes from Nature

Transcribe museum records!

from Nature ﬂﬂﬁ

Volunteers

LE_‘

Data Curation

cOONIVERSE

Provider
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Data Integration

TPT will generate approx. 500,000 biotic
association records database maintained by
Global Biotic Interactions (GloBl).

GloBl is a data integration tool that indexes
existing species interaction datasets.

GloBI helps data mobilizers (e.g., citizen
scientists, archivists, digitizers) to connect
to data providers

Data Providers

Wa

Data Integration

Gl Bl

Data Users

e

Data Mobilizers

i

Ontology & Standards Communities

Taxonomists Ecologists OBO Foundry
dikh A Ak

Derived from: Poelen, Jorrit; Schulz, Katja; Hammock, Jennifer (2016):
Pragmatic, scalable aggregation of organismal interaction data. figshare.
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Broader Impacts

e Build interdisciplinary bridges between relevant
research communities through facilitation of
training workshops, sharing of workflows and
data MILWAUKEE [l PUBLIC MUSEUM

® Engage the publicin the importance of natural
history collections and educate broad audiences
of their use in addressing societal issues

® Curriculum enhancements for educators at
multiple levels
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Biodiversity Literacy in Undergraduate Education
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MacroscopicSolutions @ ﬂ

Portable, High Performance Imaging and Microscopy Systems " '

GEORGIA
SOUIHERN

UNIVERSITY

Know the vector, know the threat

VectorBase

| Bioinformatics Resource for
Invertebrate Vectors of Human Pathogens
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