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2/6-10: /v No. 1 12U T, Zaak  Filaa i W 51250 | 159,
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SN 1 ARRE JRHRIETE B — SR AP ERCR =, 2020 4F 2 H 13 B AR
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‘Development of an effective alternative model for in vivo hypnozoite-induced
relapse infection: a Japanese macaque (Macaca fuscata) model experimentally
infected with Plasmodium cynomolgi. Parasit Int, 2020; 76, 102096. Kawai S,
Annoura T, Araki T, Shiogama Y, Soma S, Takano JI, Otake Sato M, Kaneko O,
Yasutomi Y, Chigusa Y
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NRCPD-OUAVM Joint Research Report

Date: 20. 5. 2020
Project no: 2019-joint-2

1. Principal investigator
Name: RNDr. Daniel Sojka, Ph.D.
Position: Research Scientist — Laboratory of Vector Immunology
Affiliation: Institute of Parasitology, Biology Centre CAS, BraniSovska 1160/31, 370 05 Ceské

Budéjovice, Czech Republic, Europe

2. Project title:
The development of a DiCre recombinase-expressing strain of Babesia for the creation of condi-

tional gene knockouts.

3. Collaborating research group members at NRCPD
Name: Prof. Shin-Ichiro Kawazu and Dr. Masahito Asada

Position: Professor and Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/01/2019 -12/31/2021

3 years

5. Purposes and objectives

The major objective of this project is the development of novel functional genomic tools for tick-borne
Babesia parasites, namely the creation of a stable transgenic DiCre recombinase-expressing strain(s)
of Babesia. DiCre conditional recombinase system enables functional analysis of indispensable para-
site genes where conventional non-inducible knock-out systems cannot be used. This technique has
been previously applied to Apicomplexa model species Toxoplasma gondii and Plasmodium falciparum
but Babesia recombinase-expressing strain has not yet been introduced.

The individual objectives of this project include (i) the design and cloning of Babesia plasmid con-
structs allowing for the integration of both Cre subunits into the same genomic locus of selected Babe-
sia species, (ii) generation of “parental” DiCre parasite line(s) incl. optimization of transfection strategy
for Babesia, (iii) implementation of the loxP sites into the parasite via the both episomal and intra-
genomic approaches to verify recombinase activity, and (iv) performance of conditional knock-out(s) of

selected Babesia target genes.

6. Outline of research process
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The first collaborative visit of two Institute of Parasitology, Biology Centre, the Czech Academy of
Sciences (loP BC CAS) research team members, Dr. Sojka and Dr. Jalovecka, to the NRCPD labora-
tory of prof. Kawazu took place between October 27 and November 20, 2019. The short research stay
of two members was enabled by partial funding of the mobility costs from the loP BC CAS funding
resources. The research stay was primarily focused on the determination of optimal research strategies
and the initial objective assessment including methodological training of techniques necessary for
transgenic Babesia preparation. During this visit, we agreed to establish stable transgenic DiCre re-
combinase-expressing strain(s) of two Babesia species — Babesia divergens (Dr. Sojka and Dr.
Jalovecka, Institute of loP BC CAS, Czech Republic) and Babesia bovis (Prof. Kawazu and Dr. Asada,
NRCPD-OUAVM, Japan). This agreement reflects the model species that have already been estab-
lished in both laboratories and, thus, minimize the time that would be necessary for introduction of
novel Babesia species.

Since the home laboratory at loP BC CAS enables working with ex vivo cultures of B. divergens, the
team of Dr. Sojka follows a pioneer mission in the development of specific transgenic tools for this
particular species. In the first year of the project, the team has already identified and sequenced several
B. divergens-specific promoters. Among selected were those that drive activity of actin (Bdiv_007890),
elongation factor-1a (EF-1a, Bdiv_030590) and hsp70 (heat shock protein, Bdiv_029570) genes as
those particular promoters showed high activity in other Babesia species. Other newly identified pro-
moters are those controlling for the expression of B. divergens calmodulin (Bdiv_005010c) and chlo-
roquine resistance transporter (Bdiv_036760) because such promoters are commonly used in Babe-
sia-related Plasmodium models. In addition, the team has also successfully amplified and sequenced
B. divergens 3’ UTRs (untranslated regions) of the above-mentioned genes. Another primary objective
was testing the sensitivity of B. divergens to selection markers used for plasmid transfection of other
Babesia species. We successfully validated the effect of Blasticidin-S-Deaminase (BSD) and
WR99210 for B. divergens. At the moment the last step prior final plasmid construction is the determi-
nation of optimal concentrations of these selection markers for their direct use in transfected B. diver-
gens bovine erythrocyte cultures. To fulfill this task, we have recently introduced and optimized the
technique of rapid parasitemia levels detection by flow cytometry analysis.

The recipient locus for DiCre cassette has already been selected based on the communication with
Dr. Collins (research group of Dr. Blackman, Francis Crick Institute, London, UK) who is one of the
major team members behind the introduction of the DiCre system to P. falciparum (Collins et al. 2013
Mol Microbiol). The most recent experimental design protocol employs the putative Bd-6cys-E gene
(Bdiv_04560c) displaying high homology with the P. falciparum p230p gene (PF3D7_0208900) that
has been used as stable recipient locus for the DiCre cassette in this malaria parasite. Moreover, tar-
geted disruption of B. bovis Bbo-6cys-E gene (BBOV_II006600), an orthologue of Bdiv_044560c and
PF3D7_0208900 genes, indicated its dispensability for parasite blood stages. The design of construct
for the generation of parental DiCre recombinase-expressing B. divergens lineage is depicted in Figure
1.
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e5 UTR

Bdiv_04560c

——||-|R1 FKBP-Cre59

e5'UTR ¥ i5'UTR

—E.Bdiv__MSGOc HR1 FKBP-Cre59|— FRB-Cre60 |HR2

Figure 1. Establishment of the inducible knock-out DiCre system in B. divergens.

Schematic representation of the selected strategy to develop the parental B. divergens DiCre line.
Bdiv_044560c gene represents the recipient locus for rapamycin-binding FKBP-Cre59 and FRB-Cre60
proteins under the control of inserted B. divergens-specific promoters. HR1 and HR2 represent homol-

ogous regions, i5’"UTR = inserted promoter; e5'UTR = promotor of the endogenous B. divergens gene.

7. Outline of research achievements

- B. divergens selected as the model Babesia species

- B. divergens-specific promoters identified and sequenced

- B. divergens-specific 3’ untranslated regions identified and sequenced

- Flow cytometry protocol for parasitemia determination optimized for B. divergens

- Blasticidin-S-Deaminase (BSD) and WR99210 selection markers validated for B. divergens

- Optimal selection marker concentrations determination for their use in B. divergens cultures
in progress

- Recipient locus for DiCre cassette selected

- Final plasmid construct for the generation of parental DiCre B. divergens lineage designed

and under construction (cloning)

8. Publication of research achievements

Publications from this project should await future collaboration between the two groups. The two
team members gave two seminar talks during their visit to NRCPD, OBIHIRO: Jalovecka et al.: Estab-
lishment of Babesia laboratory model and its experimental application; Sojka et al.: Proteolytic targets

in ticks and tick-borne diseases.

Attach reference materials as necessary.
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Babesia bovis (2157 D3R TRE TR HUERGL IR MERANE T ORMTEH M4E 12
FRFET 5 & THIRIE IR & 5| &L 3 TR S THE | SV RO 72 R BE AN EI DAL TC
WD, ZD AT =R B DWW TUIFAE RIS TR, ZOFFRRED 4y T IS 2 fR T4
=L LT, FAREIX I E TS, BRYLIR M ER AN o i B Al PN BB C B2 5 375
JR R EFREHEAE LW R MR A BISLL | BRI CORNT ATV T N— Al 70T 4 —
LIRATZA TN, ZIVORR CRIAT D ves-1 aBtFNTEWRHDHZELALINI LT, Bi
FEREILEEERD ves 1 a BRI T DR M2 MIEH L., T OISO E(L
BRRAT UT2 28, R 2 JFURER Tl PR lasEE o LRI ATz, 2
T AEET, BEL QWD ves 1B 1A /o7 TN A2 L CRllaEEEEN b
DENTEATN, Z D%, B WA ICRDD ves 1 o FEIROPEEITV, JiHR
WOV REEZEITHIEESIC, IMEWNEMRMEL 72 —DRIEICE FT528%H
HIEL T,

WEAEE D ILRIMFIEIC KD HEE S T2, FEBLL TS ves-1 8151 DB s ik A3
Fr, R Z R R A S H 2 LM TETZMN, PCR ICEVE R T EEOMEEE F TIIMER TE /2o
7o MDAV R Z SR A I O o KB I A PN R 2 D = B s B e T —
EROK TITHEAEMEDIR TR ALNTD, BEAETEDIR FRHLIRWRLHY | fidmz T
TINIIEZ AT BB T EDOIRIAR ves-1 DOFBLIRIN 2 ESOIRDHEHNT B3 FETH
%o

SHIT, WEREELIIRR D ves-1 a i BRIFEE T2 WA ERIL | 48 PN BRI 4
FHIRTHIL TND ves-T1a% 22 E L GBI DI A 1570, AL i HIZ>un T,
A% A N R A R A1 TO T E ThD,
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R —7 2 RZEDT ) I ST ATV T N—MRENTIZED 5 2 Yetafk 7 T m
AT TEIAFAE T D ves-1 @I FNBIL CWAEHEESTZ, Z2C, YiZl{sFHEIC
1FETD ves-1a, FECHNVEIEEST H T T AIRAL AT 7 M ARRLL | 45 P B2 AT I i 2
EIR(C1, C3), IEHERR(C2, CHOITEIE T AEIT T, HARIRD%ZNZ O
IZONWTHE Y~ —H— L RIE(GFP) 2R BT DGO, N85 5 A
Do —=o T 5570 B OEEEZ PCR ICKVRER LI E LT3, R TX7/ah
ST B EER N R L B FFEIZ ves, smorf #1I0H LT AL D% EiGin+
DHAHZENFRKEZ 2 HID, EZ T, Sobi-ra—ra2 v, B N la~DH5
PEARER T DL LT, BEEMERBR AT o745 B SIS kDo EN TN 2 70—
TlE, C1 kD C1-B6 [ IHEE MK T, C1-B8 1385 M -, C3 ko C3-E4, C3-
CTITHEAEMIR T L, 37— TR PRREVESE RO FRALNMN, 1 78— Tl
WZEEE M ERNABONT, — 05 REEERE RO 7a— Tk, s IRV E
FTho=M, C5 KD C5-F11 7u—r Tl THEEED ERNRBLNTZ, 5% iEix
FFEDOREERIL, B EAKD ves-1 DFEBURIMOEENLETH D,
- ves-1 &1 R BUR R oo ERL

MEAEFE X T ICoe Y — A BT ves-I(a /2L B) ZiEFEHSELEREIT 7278,
ves-1 DIBFBLNLELIRN, ves -1 \[ZH e~ — N —F L VBRGSO Blsd -
D, B~ — D —H R E RN ves-1 OIRIMERAER MRS I B 5.2
TWDAIHEMENR E TE R o7, 2T AEET mye BVIEEA LT ves 1 ai8in
FE ef-1aBIGTFREICHiAT AT, ves-Ia WFBLF MO ERA I -, ZOHE 5.
1A N R BE 5 1R C2 HRICEEERR C3 D ves-1 a i s ST AR A 55
Niz, ef1 a BIGTEE~DIHaL ANT7 O AL PCRIZE > THERRS I, ves-IaD
W BUIHT mye FURZE H L7z [MEa0thtRiE, v o2& 7 ay MEIC TS,
Boni-thEra—= 7 %L R ELT ves 1 a DIBFEBRNBIERIN QD20 S %A
JRHRIZ DWW TS N A2 5 B A1 7O T8 Th D,

B
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AV ZKERLF- (virus-like particle, VLP) 1%, STEA R0 7 F L FkF L THIGS
NTWD, KHFEE L, ZNET, hAax2HWOTUA NV ALEEEOREEEFF> VLP OfE
TR B L7 (Deo et al., J. Biotechnol., 165, 69-75, 2013; Tsuji et al., J.
Biotechnol., 155, 185-192, 2011), BEIZJR BUC R DEYMEDET L EL T, RAAKRT
JRHRZFZER G L T3 ORI EL (Otsuki et al., Vet. Parasitol., 192:
284-287, 2013) |\ NF 2T AL ASNDOHEIRIZE D LTZ (Kato et al., Mol. Biotech-
nol., 57, 145154, 2015) , ABFZETIL, V¥ FAARTIEE X —7 v eL T, Z4fi VLP
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1.VLP OERL (F5i K5 : VLP O'F#ELC, Canine parvovirus Of&i&EX 7 7'E
Viral Protein 2 (VP2)% H\ /=, VP2 I, H A2 THIAL, KT HLEERE 20-25 nm
» VLP ZHEp 7 5 (HMAE BB L DMEEH) . VLP E~OHRHRIZIX
Streptococcus pyogenes INFE DT 4T ORI TF UREEF L NTENBI LI
SpyTag (ST) /SpyCatcher (SC) IHHHEET AT L% F|H LT (Xu et al., Int. J. Mol.
Sci., 20, e4228, 2019), AHFFETIX, i 737'E Profilin (PROF) (Suhaimi et al.,
Biochem. Biophys. Res. Commun., 522, 8-13, 2020) } O\, Neospora caninum
ITixFE Cdh D Toxoplasma gondii DR 7 7IV—I\ZJE T % N. caninum H 3D Toxofilin
(TOX0)% VLP OFXMICIERTHHUROBEMEL . ST/SC LA FEG T AT L0 m 0
IRETVLP U7 T LU TO R HEME A RRRE LT,
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2.~ ATRYLERBRI BT DA ARTIEII KT 2T 7T 2 LU CTOFHM (R R g A
Jee X — 1) EdREOILEMTE) B EBRIL, *HIREE (PBS LR L0 VLP) LV
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EHEFEL , 208 H OFF2[al L7z, (RIRIESRIE OFFEIZ OV T, 3 IZERE oK
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FHPURDAEPE) | INOFiE ) (Real-time PCR #ELVJF HOBENE) | I ONC G RBLE2 (K&
RAAFER) ATV, VI T ELTOMREZNEIRGEL | iR OR A% 20 Fr0IZBA
TEDHNEIMETEREALLT,

AT TR 72 VLP 1%, 2588 51 BEEE & O Bh A OIS LD fEFT O 5L, ST
VP2 I3 H CEAICEVER 20-45 nm DD VLP 2T, oz B O T
1% VLP O —#T ST DRI TE/=, PROF & TOXO i, ST-VP2 Lot
FEGIZED, o EOT T IDERS L, VLP £~ RERIB LT,
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VT 2R B HUR SOE A HERR S AL, FURICHRT -2 1 d#s S Sz,
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L. PROF #£TlE 67%., TOXO #ETlE 83% Tdh o7, PURIER LA o7- VLP BEDH;
AL BT% DT LTz, JR BB R 1% D ERIRBLESRE B | et BRI R U 7 F Bt
T, FOMTERERD SRR R OB LR R ST,

<~ Z AR A RT-PCR CTHl_7-L2A, xtIREELD 7F AR RE & TP H
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FEHEILRRETHY ., HABRE XA ARTIEICKT T A RN RO DD *HAL
BEED NI BRDRGEN ML ETHD, 5tk XA ARTEZ M~ T A o
P TN E L, B ERO RE LA 20 ENHD,

WFFER D
¥ R

BE O s 4R AL 759)1135 30, Abdou Ahmed. #MSELR. Neospora caninum 3D
Toxofilin #> /X7 EDU VT NREIZEETHHFE, 5 88 Bl H ARFARFEERKE 2P
—23), 2020 = 5 H 30~31 H, /A& HERFIR Bt 2 —,
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H28-30 HFEOARILFFET, TV EFAMM BRI OIIN Y —<1F
WA == T o AT Tz, fERELCTEIR S — XL CTHH &N A9 — L7 v
HuARE (J Nat. Prod., 2016, 79, 2933-2940) &7 ALY 7 ¥ (J Nat.
Prod. 2019, 82, 774-784) % T. congolense \Zxf 3 HIEMALAMEL CR.H L, FFlZ
TEMEA Y — U3 A b I O pl AL — 18 L IS KO o DA s 5=
BTz, B EDPN R —<iEERBRICID ., 1. RO DET- Ry LR —
DA TIEVEO FHMERENZZE, BEW 2. %V —VEKERTHLEHD
PR S — = {E DR B LS DO#EIT T ==L I FOEREEOBEEEICHHEN
HERIS Tz,

LR TEODITI AT N—TTEHEHLIZONIREY Al THD, AMEAEWITIEMA
X — LD KEEFEDMEFNERRI N T DO TH D), Trypanosoma congolense |
*T DO ETEEZMERF Lo EE, FLHIREBEME TL WD A L LT, [FEk
V7T LT UV EEROK R DO I LOTEPEIC KR E B VR R 6N T LE
TOHFEMFETHLNIIL TN,

ZZTARBEE T I XY — a2t QUSRS T T b B 2 L5 Ak
L, F210 ZNETY L —TF CTRIBL CETIEL AW ERERD B2 A T 5L EW
ERIRDPOBIRE T D, i T I & I THRIALE Y OREETE YEAE BE S0 w5t 2 ERE
P95 2 & CHEIE AR LA 0 | LRI OBIFEZ I T 2 2O E b & E i
RIHIELEHBET S,
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EHA XYY — VD BBES VB AVE~ AREY)  Oxytropis lanata fREBITHE
=AY O EIRIZOWTHBI#EL S FONRINEE 2 i RREED T,
2. Artemisia sieversiana @ % 3 WL
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FoMifa Y (MDBK v Bk 23 mL7= CE ),
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5. Purposes and objectives

Our laboratory investigates the hormonal and nutritional regulation of egg protein synthesis in the
soft tick Ornithodoros moubata in order to provide better understanding of reproductive in ticks for
developing better strategies to control ticks. O. moubata is an excellent model species to investigate
reproduction as regulated by feeding and mating. Presently, we focus on the incorporation of egg pro-
teins into the oocytes by identifying and characterizing the vitellogenin receptor of O. moubata
(OmVQgR). During this study, we characterized the first OmVgR gene, we identified previously. OmVgR
expression during the reproductive cycle of females was analyzed from the initiation of feeding until
after the peak of egg laying by RT-PCR and Real-time PCR using whole ticks as well as tissues. In
addition, OmVgR expression was also analyzed in ticks injected with Rapamycin an inhibitor of the
TOR regulatory kinase to determine whether OmVgR expression is regulated by the nutrient signaling

pathway.

6. Outline of research process

NCBI database was used for comparison of the O. moubata VgR (OmVgR) gene with VgR genes
identified in other arthropods. The full sequence was then used to design 6 sets of primers to analyze
the expression patterns of OmVgR in mated females by Real-time PCR. RNA was extracted and cDNA
synthesized for tick samples at initiation of feeding, 2 hours, and 2, 4, 6, 8, 10, 12, 14, 16, 18 and 20
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days after engorgement. Presently, we are preparing samples from virgin females for the same times
to compare with the mated female results. In addition, we assayed the expression of OmVQgR in differ-
ent tissues of mated engorged females. Tissues were pooled from several mated females 6 days after
engorgement RNA extracted and cDNA synthesized for RT-PCR analysis. Finally, we analyzed OmVgR
and Vg expression by Real-time PCR in both mated and virgin females injected with rapamycin, an
inhibitor of the Target of Rapamycin (TOR) nutrient signaling kinase using RNA extracted from whole

bodies of females after injection with rapamycin or the solvent (control).

7. Outline of research achievements

OmVgR shares the key motifs critical to proper functionality and shows the highest similarity to VgRs
from hard ticks. Expression analysis revealed OmVgR is present at all times measured with the highest
peaks appearing at 2 hours, 8 and 10 days after engorgement. Day 14 OmVQgR expression coincides
with the highest OmVg expression in these same samples. OmVg expression patterns were the same
as seen in the previous study by Ogihara et al (2010). The above results show that OmVgR is ex-
pressed in mated engorged females from the initiation of feeding through the peak of egg laying.
OmVgR expression occurs well before the expression of OmVg from day 4 and throughout the start of
egg laying indicating OmVQgR is present to function in incorporation of Vg in the oocytes.

Bands showed expression in the midgut, ovary and fat body but not the salivary glands. These three
tissues function in Vg synthesis and egg development so expression of OmVgR indicates its im-
portance in reproduction especially oocyte development in the ovary. However, expression in the mid-
gut and fat body indicate it may also have other functions, studies need to be carried out to further
elucidate these functions.

OmVg expression significantly decreased in both mated and virgin females when ticks were injected
with rapamycin, but OmVgR expression didn’'t appear to be affected, except for an increase of OmVgR
in rapamycin injected ticks on day 4. These results indicate that OmVgR is not directly regulated by the
TOR nutrient pathway, but the increase in OmVgR expression in rapamycin treated mated females on

day 4 remains to be explained.
8. Publication of research achievements
Studies are on going with plans to prepare and submit a paper on the identification and characteri-

zation of the first vitellogenin receptor gene from a soft tick, Ornithodoros moubata.

Plans to present the results at the 10™ Tick and Tick-Borne Pathogen Conference were postponed
until August 2021.
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Date: _May 28, 2020
Project no: 2019-joint-17

1. Principal investigator
Name: Munkhjargal Tserendor;j
Position: Researcher

Affiliation: Institute of Veterinary Medicine, Zaisan-17042, Ulaanbaatar, Mongolia

2. Project title:

Molecular identification of fly vector of haemoparasites in Mongolia

3. Collaborating research group members at NRCPD
Name: Shinya Fukumoto

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
04/01/2019 — 03/31/2021 (one year)

5. Purposes and objectives

Insect vectors are responsible for the transmission of important parasitic diseases, causing millions
of deaths every year and endangering approximately 3 billion people and animals around the world.
The types of Tabanidae and Aedes or Culex spp are vector of cameline trypanosomiasis and filariasis,
respectively. These diseases are economically important infectious diseases affecting the camel indus-
try, especially in the camel rearing areas of the world including Mongolia. Therefore, aim of this study
was to detect the major Trypanosoma evansi and Dipetalonema evansi parasites in insect vectors from

different areas of Mongolia.

6. Outline of research process

In this study, a total of 135 specimens of mosquitoes and flies captured in two provinces, namely
Umnugovi and Dundgovi in Mongolia. Mosquitoes and flies were selected to have a complete body
structure, especially still has a head, thorax, legs and abdomen then insect vectors were identified with
the aid of taxonomic keys based on morphological observation using microscope. Further, total ge-
nomic DNA was isolated from single whole mosquito and fly sample using Nucleo spin tissue kit fol-
lowing manufacturer’s instructions. All gDNAs of insect vectors were screened by PCR assay using

the T. evansi-ITS1 and D. evansi—-COl genes.

118



In addition, a subset of mosquito specimens was selected for identification and confirmation using
PCR targeting the COI gene. PCR products were sequenced using Sanger technology with ABI

BigDyeTM Terminator v3.1 chemistry and phylogenetic analysis was performed.

7. Outline of research achievements

During this research, we morphologically identified the most epidemiologically important Glossina fly
and Aedes, Culex and Anopheles genera of mosquito. Molecular analysis of 10 CO/l sequences was
exclusively comparable with the morphological identifications of Aedes caspius, Culex pipiens and
Anopheles messeae species. As illustrated in Fig. 1, COI-based phylogenetic analysis showed distinct
clustering of individual species within each genus with strong bootstrap support. Our Culex pipiens —
COlI gene sequences clustered with those of similar species from other regions, Singapore, Brazil,
Uganda and Iran reported in the NCBI database. In contrast, Mongolian Aedes caspius—COI gene
sequences determined in this study was found in the different clade.

In this study, all gDNAs of flies and mosquitoes were negative for Trypanosome and/or Dipetalonema
evansi, except only one mosquito DNA sample that was positive for Trypanosome spp. (Fig. 2). In the
future, a comprehensive epidemiological survey of fly vectors of haemoparasites in different regions of

Mongolia is required.

8. Publication of research achievements
The paper is under writing for publication.
Figure 1. Phylogenetic tree based on CO/ sequences of Aedes, Culex and Anopheles species mos-

quitoes. Numbers shown at branch nodes indicate booster values.
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Figure 2. PCR result. M, Marker; Lanes 1-6, gDNA of fly; Lanes 7-9, gDNA of mosquitoes.
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Date: May 9%, 2020
Project no: 2019-joint-18

1. Principal investigator
Name: Haiyan Gong
Position: Associated professor

Affiliation: Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences

2. Project title:

Microbiome comparison of the tick Haemaphysalis longicornis from the labs of China and Japan

3. Collaborating research group members at NRCPD
Name: Rika Umemiya-Shirafuji

Position: Assistant Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2019 - March 31, 2020, one year

5. Purposes and objectives

(1) To obtain pathogenic microbiota in H. longicornis in two labs, which hints the potential infection
that we should consider in the future.

(2) To compare the composition of microorganisms harbored by unfed adult ticks cultured in the lab
of Shanghai Veterinary Research Institute (SHVRI), Chinese Academy of Agricultural Sciences
(CAAS) and NRCPD, so that we can cooperated with each other to deal with the common poten-
tial pathogens.

6. Outline of research process

(1) Nymphs of H. longicornis were fed on SPF New Zealand White rabbits until they were engorged
and developed into adults. Five adults are washed with 75% ethanol twice and distilled water
three times. Each adult tick was considered as one sample.

(2) Five whole tick bodies were extracted for DNA respectively. The quantity and quality of extracted
DNAs were measured using spectrophotometer and agarose gel electrophoresis, respectively.

(3) The DNA from each sample is used as template for amplification of V5-V6 region of the 16S
rRNA gene, followed by pyrosequencing on an lllumina MiSeq platform.

(4) The obtained data from both labs are compared for the differences and similarities on the patho-

gens and symbionts.
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7. Outline of research achievements

(1)

(2)

(3)

Even though the ticks came from the same lab, the microbiota in the tested 5 ticks of China was
still different from each other. Only 174 genera of microorganisms were detected in HLIab3,
while 354 genera were found in HLIab4.

As the symbionts in ticks, Coxiella showed an extreme proposition in H. longicornis from the lab
of China as well as that of Japan. It is putative that ticks experienced a deletion of pathogens in
the environment of labs. In the present study, tick-borne pathogens were not detected in the top
20 genera, which is obviously different from the field samples. As our previous other study, Rick-
ettsia. spp was massively detected in the field ticks from Qinghai, Shanxi and Yunnan province
of China (data was not published yet). However, the field samples were half-fed or engorged
ticks, which may include the pathogens in the blood of the hosts.

Five ticks from the same clone demonstrated much difference on microbiome, but they still
shared about 69 ASV/OTUs in common. The data was compared with the microbiota that har-
bored by ticks reared in NRCPD of Japan, and it was found that more than 93% of the sequenc-
ing reads were identical, which were assigned to Coxiella sp. (Umemiya-Shirafuji et al., un-
published data).

8. Publication of research achievements

The data about the microbiome of cultured H. longicornis in Chinese lab has been shared with as-

sistant professor Rika Umemiya-Shirafuji. And the paper on the comparison of tick harbored microor-

ganisms from both labs is under submission.

Attach reference materials as necessary.
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