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ATCC - Credible leads to incredible

ATCC has provided credible biomaterials for over 90 years

We continue to cultivate collaboration

- Among scientists across disciplines

— Essential for accelerating innovative research
- Leading to incredible, high-impact results

Our Cultivating Collaboration pledge: We bring scientists
together to discuss

- Breakthroughs in the state of science
- Multidisciplinary approaches to key areas of research
— Breaking the silos that impede research

Our partnership with you, the scientific community, allows us
all to reach the incredible
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= Qverview of tick-borne diseases




Tick-borne diseases (TBDs) in the United States

= TBDs are an emerging public health epidemic in the
United States.

= TBDs can be bacterial, parasitic, or viral.

= Infections may occur with more than one tick-borne
pathogen at a time.

= The CDC currently recognizes 13 unique human tick-
borne illnesses caused by 18 different pathogens in
the United States.

Giemsa stained red blood cells infected with
Babesia microti.




TBDs in the United States

Bacterial Parasitic Viral
= Anaplasmosis* = Babesiosis™ = Bourbon Virus Disease
= Borrelia miyamotoi Disease = Colorado Tick Fever
= Ehrlichiosis™ = Heartland Virus Disease
= Lyme Disease”™ = Powassan Virus Disease”
= Rocky Mountain Spotted
Fever”

" Rickettsia parkeri
Rickettsiosis

= Tick-borne Relapsing Fever
= Tularemia*

* Nationally notifiable to the National Notifiable Diseases Surveillance System

5 www.cdc.gov AC“’



TBD surveillance in the United States

Number of reported Cases
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Total Reported Cases of Tick-borne Disease, 2004—2017

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2006 2017
Year

Reported Tick-borne Diseases (2016-2017)

Tick-borne Disease

2016

2017

Lyme Disease’

(confirmed and probable) 36,429 42,743
Anaplasmosis/

Ehrlichiosis 5,750 7,718
Spotted Fever

Rickettsiosis 4,269 6,248
Babesiosis 1,910 2,368
Tularemia 230 239
Powassan virus 22 33
Total 48,610 59,349

1Estimated annual cases ~300,000

www.cdc.gov AC“’



Geographic distribution of TBDs

Distribution of Selected TBDs Dlstrlbut|on of Blacklegged Tick Ixodes scapularls

B Established

* . Lyme disease Estimated

. Rocky Mountain spotted fever
* . Anaplasmosis

. Ehrlichiosis
* I:] Babesiosis

. Tularemia

Pathogens transmitted by /. scapularis:

= Borrelia burgdorferi and B. mayonii (Lyme
disease)

= Anaplasma phagocytophilum
(Anaplasmosis)

= B. miyamotoi (Relapsing Fever)

= Ehrlichia muris (Ehrlichiosis)

= Babesia microti (Babesiosis)

= Powassan virus
8 www.cdc.gov  ATCC’

* Transmitted by the Blacklegged tick Ixodes scapularis ) '
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= Needs and gaps in tick-borne disease
research




Current needs and gaps in TBD research
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Supported by the U.3. Department of Health and Human Services - Office of the Assistant Secretary for Health

Tick-Borne Disease
Working Group

2018 Report to Congress

Information and opinions in this report do not necesseril ly reflect the opinions of each member of the Warking Group,
the U.S. Department of Health and Human Ser ‘any other

= The 21st Century Cures Act was passed by
Congress in 2016 to promote new health care
iInnovations.

= Part of the legislation pertained to advancing
research on TBDs.

= The Act required the U.S. Department of Health
and Human Services (HHS) to establish a Federal
Advisory Committee.

= The HHS formed the Tick-Borne Disease Working
Group.

TBD Working Group Report to Congress (www.hhs.gov)  ATCC



Current needs and gaps in TBD research
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= [mprove early and accurate diagnosis and treatment.
= Strengthen national surveillance.

= Understand the immunological mechanisms (i.e., pathogen-host interactions) of
immune protection for Lyme disease and other TBDs.

= Develop new rapid and accurate lab tests.

= Develop antibiotic combinations and/or therapeutic options for treating acute and
persistent illness.

= Encourage the development of strategic plans for TBD federal investments.

= Characterize how TBD affects U.S. national security, military readiness, and the
health and wellness of active duty Service members, Veterans, and their families.

e

TBD Working Group Report to Congress (www.hhs.gov)  ATCC’
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ATCC resources for tick-borne disease
research and diagnostics




ATCC resources that support TBD research
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Needs and Gaps in TBD Research’

Improve early and accurate diagnosis and
treatment.

Understand the immunological mechanisms of

immune protection for Lyme disease and other TBD.

Develop new rapid and accurate lab tests.

Develop antibiotic combinations and/or therapeutic
options for treating acute and persistent illness.

Microbial

Strains NEEEEE

Assay
Development

Vector Animal
Resources Models

"TBD Working Group Report to Congress (www.hhs.gov) ACCW



ATCC resources that support TBD research
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BTN

Babesiosis

Anaplasmosis

Ehrlichiosis

.
Lyme Disease

, o Bourbon virus
Rickettsiosis

_ Colorado Tick Fever
Tularemia

Powassan virus

Microbial

Strains NEERE

Assay
Development

Vector Animal
Resources Models




Where to find ATCC TBD research resources

@ Login | Create a Profile | Quick Order | ® (0 items) | USA - | 1.800.638.6597

ATCC ' credibleleads toIncredible™ | E

‘Products Services Standards Resources About

DISEASE

M\ RESOURCES TR R
VECTOR-BORNE DISEASE RESEARCH

R SORNE CONTACT INFORMATION

Application Notes & .
. Submit Questions, Comments and

White Papers Suggestions
Are you looking for top-quality Posters
controls? Webinars
We've got you covered! ATCC houses a number of products that support research on Brochures

prevalent vector-borne diseases such as Zika, dengue, chikungunya, malaria, Lyme diseass,
and more! Culture Guides

TECHNICAL SUPPORT

CONTACTING TECHNICAL SUPPORT

Technical Support Hours: 9:30 am-5:30 pm ET Mon.-Fn.

CI'EdIble Phone 1.800 638 6597, press 3

P - Have a technical question?

These high-quality, authenticated reference materials are ideal for use in the development and evaluation of novel \ a rtn ers h | pS Submit an online inquiry and one of our experienced Technical Service Representatives will
vaccines, innovative therapeutics, and rapid diagnostic tools. Browse our growing portfolio of products by clicking on the \ Incredible contact you.

links below, or explore our collection vector-borne disease resources. . RES po nse

ATCC® GENUINE
NUCLEICS

» Pathogenic bactera and protozoa
In vivio and tissue culture-adapted viruses

» Genomic and synihetic nucleic acid preparations
Host cell lines and reagents
Custom solutions for expansion, titering, and banking

CUSTOMIZED SOLUTIONS

www.atcc.org/Vectorborne

ZIKA VIRUS

ATCC



Ovutline

16

Tick-borne disease research projects at
ATCC: A focus on babesiosis




TBD research projects in ATCC: babesiosis

= Emerging TBD in the U.S. >
= Caused by RBC-infecting Babesia microti o R frrretion

= Transmitted via Ixodes ticks, pregnancy, m“;“;r;m (m
transfusion (less common) ?

= High prevalence in Northeast and Upper A riecive Sage |
Midwest A e © > C

» Infections usually asymptomatic or mild e “‘“"‘”’"/,————- :
among healthy i ﬂ o vopnozote

= Severe infections in immunocompromised ° K - 5»39 o

= Worsening of Lyme disease symptoms in ‘fa,\ S -
co-infections /lf ) A\

= New specific and sensitive lab tests for el ‘\6"'"'

diaghosis and blood screening are needed

17 www.cdc.gov  ATCC



TBD research projects in ATCC: babesiosis

= Development of Quantitative PCR Assays for Babesia

- Wilson M, et al. Development of droplet digital PCR for the detection of
Babesia microti and Babesia duncani. Exp Parasitol 149: 24-31, 2015.

= Proteomics of Babesia microti infection™®

—Magni RL, et al. Analysis of the Babesia microti proteome in infected red blood
cells by a combination of nanotechnology and mass spectrometry. Int J
Parasitol 49: 139-144, 2019.

* In collaboration with The Center for Applied Proteomics and
Molecular Medicine at George Mason University

18 ATCC



TBD research projects in ATCC: babesiosis
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= Development of Quantitative PCR Assays for Babesia

- Wilson M, et al. Development of droplet digital PCR for the detection of
Babesia microti and Babesia duncani. Exp Parasitol 149: 24-31, 2015.




Development of quantitative PCR assays for Babesia

20

= The current gold standard for detection of Babesia microti
infections is microscopic examination of blood smears.

= Antibody detection by serology can provide supportive
evidence for diagnosis but does not reliably distinguish
between active and prior infection.

= Recent PCR-based assays, including real-time PCR, have
been developed for Babesia microti.

= Molecular assays that detect and distinguish between B.
microti and other agents of human babesiosis (i.e., B.
duncani) are lacking.

= These closely related species can be differentiated due to
sequence variation within the internal transcribed spacer
(ITS) regions of nuclear ribosomal RNAs.

Giemsa stained red blood cells containing

both B microti and P berghei.

Image courtesy of Dr. George Healy, CDC @
ATCC



Targeting Babesia ITS regions for quantitative PCR assays
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A ITS4  ITS-2
ETS 18S \ 5.8S / 28S
Babesia nuclear ribosomal RNA | [ R 1 NG
BABITS-F BABITS-R
‘PCR
ITS1 5.85 ITS2
| | | esmm® PUC19 emmmip Babesia DNA standard

Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015. ATCC’



Development of real time PCR assays for Babesia
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Real-time PCR detection and quantitation of Babesia

DNA standards

B. microti Cq B. duncani Cq
standard?| Mean SD standard® | Mean SD

1 x108 12.85 0.155 1 x 108 10.90 0.194
1 x 107 16.36 0.059 1 x 107 14.15 0.257
1 x 106 19.82 0.075 1 x 106 17.39 0.058
1 x10° 23.44 0.042 1 x10° 21.06 0.202
1 x 104 27.03 0.049 1 x 104 24.78 0.112
1 x103 30.54 0.184 1 x103 28.53 0.414
100 34.24 0.529 100 31.71 0.127
10 37.60 0.408 10 34.13 1.057
1 0.0 0.0 1 0.0 0.0
H,O 0.0 0.0 H,O 0.0 0.0

@ Values reflect copy numbers per reaction based on serial
dilutions of plasmid DNA standard by DNA concentration and
known molecular mass. Data represent the means + standard
deviations of each dilution tested in triplicate from a representative
experiment of three performed.

Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015. ATCC’



Development of real time PCR assays for Babesia
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Real-time PCR detection and quantitation of Babesia
DNA standards

B. microti Cq B. duncani Cq

standard® Mean SD standard@ Mean SD

1 x 108 12.85 0.155 1 x 108 10.90 0.194
1 x 107 16.36 0.059 1 x 107 14.15 0.257
1 x 106 19.82 0.075 1 x 108 17.39 0.058
1 x10° 23.44 0.042 1x10° 21.06 0.202
1 x10% 27.03 0.049 1 x10% 24.78 0.112
1x103 30.54 0.184 1x103 28.53 0.414
100 34.24 0.529 100 31.71 0.127

10 37.60 0.408 10 34.13 1.057

1 0.0 0.0 1 0.0 0.0
H,O 0.0 0.0 H,O 0.0 0.0

@ Values reflect copy numbers per reaction based on serial
dilutions of plasmid DNA standard by DNA concentration and
known molecular mass. Data represent the means + standard
deviations of each dilution tested in triplicate from a representative
experiment of three performed.
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Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015. ATCC’



Development of droplet digital™ PCR assays for Babesia

ddPCR™ detection and quantitation of Babesia

DNA standards
B. microti ddPCR value® B. duncani ddPCR valueP
standard?| Mean SD standard? Mean SD
1 x10° 38,200 721 1 x10° 51,733 1,858
1 x 104 3,393 170 1 x 104 4,827 50
1 x103 344 26.5 1 x103 414 31.4
100 38.5 3.8 100 443 3.4
10 1.2 0 10 7.5 1.1
1 0 0 1 0 0
H,O 0 0 H,O 0 0

aValues reflect copy numbers added per reaction based on serial
dilutions of plasmid DNA standard by DNA concentration and known
molecular mass. °Copies per reaction detected. Data represent the
means + standard deviations of each dilution tested as five replicates
from a representative experiment of three performed.

24

Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015. ATCC’



Development of droplet digital™ PCR assays for Babesia

ddPCR™ detection and quantitation of Babesia

DNA standards
B. microti ddPCR value® B. duncani ddPCR valueP
standard® Mean SD standard? Mean SD
1 x10° 38,200 721 1 x10° 51,733 1,858
1 x 104 3,393 170 1 x 104 4,827 50
1 x103 344 26.5 1 x103 414 31.4
100 38.5 3.8 100 44 3 3.4
10 1.2 0 10 7.5 1.1
1 0 0 1 0 0
H,O 0 0 H,O 0 0

aValues reflect copy numbers added per reaction based on serial
dilutions of plasmid DNA standard by DNA concentration and known
molecular mass. °Copies per reaction detected. Data represent the
means + standard deviations of each dilution tested as five replicates
from a representative experiment of three performed.

25
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Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015.



Detection of Babesia DNA in hamster blood by gPCR

Infection of hamsters with Babesia B. microti B. duncani
microti or B. duncani

1.2 7 . 6 .
. Microscopy : Microscopy
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Wilson M, et al. Exp. Parasitol. 149: 24-31, 2015. ATCC’



Summary of gPCR assays for Babesia

= We report the development of RT-PCR and ddPCR™ assays
for the detection and discrimination of B. microti and B.
duncani in blood samples.

= Pending further validation, the assays could be used as
highly specific and sensitive molecular tests for screening
human blood samples.

= Wilson M, et al. Development of droplet digital PCR for the
detection of Babesia microti and Babesia duncani. Exp
Parasitol, 149: 24-31, 2015.

= Quantitated DNA products for use as standards in Babesia
gPCR assays are available in the ATCC catalog (ATCC®
PRA-398DQ™ and ATCC® PRA-302DQ™)

27

Giemsa stained red blood cells infected with
Babesia microti.




TBD research projects in ATCC: babesiosis
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= Proteomics of Babesia microti infection®

—Magni RL, et al. Analysis of the Babesia microti proteome in infected red
blood cells by a combination of nanotechnology and mass spectrometry.
Int J Parasitol 49: 139-144, 2019.

* In collaboration with The Center for Applied Proteomics and
Molecular Medicine at George Mason University




Proteomics of Babesia microti infection

ns

Number of Publicatio

Proteomics Studies in Apicomplexans 2013 - 2018
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Plasmodium Toxoplasma Babesia Cryptosporidium
Organism
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= Proteomics research on Babesia lags
behind other Apicomplexans.

= |n vitro culture techniques used for
Plasmodium and Toxoplasma are not
readily available for B. microti.

= Proteomic analysis of B. microti is
currently restricted to animal models.

= Benefits of analyzing blood and other body
fluids include:
— Discovery of new biomarkers of infection

— Correlation of the progression of
infection with the detection of specific

biomarkers




Major challenges in biomarker discovery by proteomics
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= Detection of biomarkers during early stages of disease
is difficult due to their low abundance in blood and other
body fluids.

= There is an overwhelming abundance of host resident
proteins such as albumin and immunoglobulins in
plasma (~90% of circulating proteins), which masks the
isolation of rare biomarkers.

= There is a possibility for biomarkers to become rapidly
degraded by proteases immediately after collection of
the biological sample.

Giemsa stained red blood cells infected with
Babesia microti.




Application of nanoparticle capture in proteomics

31

: <
& [’\-, )
P 4 : & g
F ::'.;.F = .’ NS
& s
f{ =

e
{/:/
5"\‘_‘_&2}3
i H.C Q
A
VJ\OH \—g—ONa
Acrylic acid Vinyl sulfonic acid
O NH
SO:H
98® o
g N
O HN N—\ N
N

_<
Cibacron Blue F3G-A

HO3S

= Hydrogel nanospheres concentrate and preserve small molecular-
weight peptides and proteins.

= Nanoparticles are based on a cross-linked N-isopropyl-acrylamide
(NIPAm) core containing a charge-based bait.

= A shell surrounding the NIPAm core acts as a sieve to exclude
proteins too large to penetrate the porosity of the shell.

= The nanoparticles achieve three essential functions:
- Capturing and concentrating dilute amounts of target analytes
- Sieving of interfering proteins
- Protection from proteolysis

= Proteins sequestered by the particles can be analyzed by mass
spectrometry, Western blotting, and other immmunoassays.

)

Shafagati N, et al. Pathog Dis 71:164-176, 2014.  ATCC



Applications of nanoparticle capture in infectious diseases
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Lyme Disease

= Douglas TA, et al. The use of hydrogel microparticles to sequester and concentrate bacterial antigens in a
urine test for Lyme disease. Biomaterials 32(4): 1157-66, 2011.

= Magni R, et al., Application of Nanotrap technology for high sensitivity measurement of urinary outer
surface protein A carboxyl-terminus domain in early stage Lyme borreliosis. J Transl Med 13: 346, 2015.

Chagas Disease

= Castro-Sesquen YE, et al. Use of a novel chagas urine nanoparticle test (chunap) for diagnosis of
congenital chagas disease. PLoS Negl Trop Dis 8(10): e3211, 2014.

= Castro-Sesquen YE, et al. Use of a chagas urine nanoparticle test (Chunap) to correlate with parasitemia
levels in T. cruzi/HIV co-infected patients. PLoS Negl Trop Dis 10(2): e0004407, 2016.

Toxoplasmosis
= Steinberg HE, et al. Toward detection of toxoplasmosis from urine in mice using hydro-gel nanoparticles
concentration and parallel reaction monitoring mass spectrometry. Nanomedicine 14(2): 461-469, 2018.




Application of nanoparticle capture in babesiosis
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= Determine the capability of nanoparticles to
sequester proteins of Babesia microti from whole
blood by using the hamster model of babesiosis.

= |dentify captured proteins by mass spectrometry.

= Present a preliminary description of the B. microti
owom proteome to complement previous genomic and

Intensity [counts] (1043)

(=]
o

o

200

Monoisotopic miz: 536 32452 Da (+0 47 mmu/+0 87 ppm),
MH+: 107164177 Da, RT. 23.8278 min
Y HQ yyyNH

transcriptomic studies.

= Contribute to the development of newer diagnostic
tools.

Ihlieloisfe viek

1000




Experimental strategy

34

A) Whole blood is collected from
experimentally infected hamsters
(230% parasitemia; B. microti G1;
ATCC® PRA-398™).

B) Hydrogel nanoparticles sequester
parasite proteins and exclude high
abundance proteins from the host.

C) Proteins are enriched and eluted from
nanoparticles.

D) MS is performed using a LTQ™
Fusion™ Mass Spectrometer
(Thermo Fisher Scientific™). Tandem
mass spectra are searched against a
Babesia protein database
(Piroplasma.db).

ATCC



Biological function

Nucleotide/AA

metabolism \ Others

Ribosomal

> 500 Babesia proteins

35

proteins

Unknown

Ribosomal
Plasmodium
conserved, unknown

Transport

Carbohydrate and
energy metabolism

Protein
folding/chaperones
Protein degradation

Trafficking

DNA/RNA metabolism

79

60

54

48

47

43

30

24

23

Magni RL, et al. Int J Parasitol 49(2): 139-144, 2019.

Uncharacterized proteins matching to
hypothetical genes in the genome
Components of small subunit and large
subunit ribosomal proteins
Uncharacterized Plasmodium conserved

proteins

lon transporters, carbohydrate
transporters, protein transporters, ABC
transporters

Glycolysis proteins, TCA cycle proteins,
electron transport chain proteins,
mitochondrial importers, ATP synthases
Heat shock proteins, SEC63, DnaK family
proteins

Cysteine proteases, metalloproteases,
proteasome subunits, peptidases
Vesicular transport proteins, Rab proteins,
SNARE-like proteins, ER lumen proteins,
translocation proteins

DNA synthesis, replication, degradation,
and repair proteins. RNA synthesis,
transcription, modification, processing, and
degradation proteins. Includes histones.

ATCC



Biological function

Nucleotide/AA N f
) Others Bi . . 0.0
m m iological Function .
etabolis \ proteins m

Kinases, phosphatases, GTP-binding
proteins

Aminoacyl tRNA synthetases, elongation
19 factors, ubiquitin protein ligases,
glycosyltransferases

Proteins involved in lipid transport,

Signal transduction 23

Protein translation and
modification

Lipid metabolism 18 biosynthesis, and degradation
. Surface/secreted 15 BMN family proteins, BmSA1 surface
Ribosomal antigens antigen
Motility and invasion 15 Actin, prof|I|n., myosin, microneme and
rhoptry proteins
Thioredoxins, oxidoreductases, and other
o Redox homeostasis 11 proteins that maintain the redox
L environment of the cell
O‘ . . . . .
;?o Nucleotide and AA Proteins !nvolved in plosyntheS|s anq
. 8 degradation of nucleic acids and amino
o) metabolism .
> acids
g Proteins involved in porphyrin
& : . : .
Others 5 blo.syr.1the3|s,. chloroqw.ne reS|star.1ce,
ubiquinone biosynthesis, and peripheral
OO B b . . plastid proteins
>5 aoesia proteins  Fr——

36 Magni RL, et al. Int J Parasitol 49(2): 139-144, 2019. ATCC



Top 20 ranking of identified proteins
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BMN:
Surface/
secreted
antigens

HSP:
Heat
shock
proteins

No. No. Unique 5 5
m Description Peptl des?| Peptides® AA length®|MW (kDa)

BMR1_03g00785
BMR1_03g03720
BmR1_04g06050
BMR1_03g03315
BMR1_03904636
BmR1_04g05605
BMR1_01G02545
BmR1_04g08040
BMR1_02g01245
BMR1_03g00005
BMR1_03g00960
BMR1_03g04270
BmR1_04g09925
BMR1_03g01005
BmR1_04g05480
BMR1_02g04275
BMR1_01G02590
BMR1_01G03280
BMR1_01G01670
BMR1_02g04100

BmGPI12, BMN1 family, BMN1-9, BmSA1 orthologue

Myosin ATPase

Heat shock 70kDa protein 5

Chaperonin GroEL

HSP
HSP

BMN

F-type H+-transporting ATPase oligomycin sensitivity conferral

F-type H+-transporting ATPase subunit alpha

HSPA1_8, heat shock 70kDa protein 1/8

Molecular chaperone DnaK protein

HSP
HSP

F-type H+-transporting ATP synthase subunit beta

BMN1 family (Fragment)

BMN

Uncharacterized protein

Chaperonin GroEL

HSP

Papain family cysteine protease
HAD ATPase P-type family IC
Uncharacterized protein
BmGPI10, BMN1 family, N1-21a orthologue

Solute carrier family 25 (Mitochondrial carrier, adenine nucleotide)

BMN

BMN1-20

Protein disulfide-isomerase A1

Hsp70 protein

HSP

BMN

104
79
64
50
44
40
38
36
36
29
27
27
26
25
25
25
23
22
21
19

44
24
23
24
19
23
21
15
9
15
14
9
18
15
9
15
11
15
13

44
24
23
24
17
23
21
10
2
15
14
9
18
15
2
15
11
15
13

53.0
35.3
45.7
56.5
40.7
48.1
43.9
42.7
46.7
44 .3
42.8
28.8
35.5
22.9
66.8
40.1
55.2
29.5
39.7
27.0

1629
647
568
759
532
644
663
514
291
439
650
445

1234
298
304
306
535
471
649

' The total number of identified peptide spectra matched for the protein. 2 The total number of distinct peptide sequences identified in the protein.

3 The number of peptide sequences that are unique to a protein and which do not occur in the proteins of any other group.

* The percentage of the protein sequence covered by identified peptides. ° Amino acid length and calculated molecular weight of the protein.

354
183.6
71.5
60.7
86.2
58.4
70.2
72.5
55.3
32.8
49.9
70.9
49.8
134.2
33.5
34.4
33.6
59.6
53.8
72.8

ATCC



Seroreactive antigens

Identification of B. microti proteins with reported immune responses in vivo' BM R1 03900785 |FA

Class g AA MW  P. falciparum

Gene ID Description 2 Response’ length (kDa) ortholog

BmGPI12, BMN1 family, BMN1-9, BmSA1

BMR1_03g00785 GPI  IgM/IgG 328 354

ortholoque

BMR1_02g04275 BmGPI10, BMN1 family, N1-21a orthologue GPI IgG 304 344 E

BMR1_02g03140 S1/P1 Nuclease SEC IgM/IlgG 373 428 PF3D7_1411900 <QE

BMR1_03g00947 conserved Plasmodium protein, unknown function SEC IgM/IgG 438 48.7 PF3D7_1324300 B
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Summary of proteomics of B. microti study
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= We present a partial description of the B. microti proteome by successfully capturing and
identifying parasite proteins from whole blood by using a combination of nanotechnology
and mass spectrometry.

= The catalog of proteins mirrors the metabolically active trophozoite stage.

= Surface/secreted antigens are highly abundant in the B. microti proteome and serve as
useful biomarkers of infection.

= The nanotechnology approach avoids the cumbersome separation of infected
erythrocytes and/or free parasites from the sample.

= The molecular sieve and affinity functions minimizes the capture of highly abundant
interfering proteins from the host.

= Magni RL, et al. Analysis of the Babesia microti proteome in infected red blood cells by a
combination of nanotechnology and mass spectrometry. Int J Parasitol 49(2). 139-144,
2019.




Conclusions
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= Diseases transmitted by ticks are a serious and growing
public health concern in the United States.

= There remain several gaps in TBD research, education,
prevention, and treatment.

= ATCC offers a variety of resources critical to advancing TBD
research priorities.

= Ongoing research projects in ATCC are focused on
improving diagnostic methods for babesiosis.




Cultivating collaboration to support global health
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Upcoming webinars:

= Making Sense Out of Microbiome Data — The Importance of
Standards | August 22, 12:00 ET

= STR Profiling for Mouse Cell Lines: Another Tool to Combat
Cell Line Misidentification | September 12, 12:00 ET

www.atcc.org/webinars
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