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The aim of the present study was to evaluate the bacterial flora in the
udder and intestinal environments in cows with and without protothecal mastitis. We used
next-generation sequencing (NGS) analysis to identify 16S rRNA genes from bacterial flora present in

milk and feces samples from protothecal mastitic and healthy dairy cows in the Aichi and Hokkaido
regions of Japan. Calothrix desertica (a cyanobacterium) showed higher prevalence in milk from cows
with protothecal mastitis than in that from healthy cows.

Ravuconazole (RVZ) is a new available human azole drug in Japan since 2018 and broad-spectrum
antifungal agent. In the present study, the in vitro susceptibility of clinical and environmental
isolates of P. wickerhamii, P. zopfii and P. blaschkeae to itraconazole, voriconazole, posaconazole
and RVZ. RVZ was more potent than the other azoles against Protheca species and has considerable
potential for use as a therapeutic agent for human and animal protothecosis.
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© ) MORA-EXTRACT kit (Kyokuto
Pharmaceutical Industrial Co., Ltd., Tokyo, Japan) DNA 16S
V34 (IMlumina, Inc., San Diego, CA)
S-D-Bact-0341-b-S-17(5'- TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGN
GGCWGCAG-3") S-D-Bact-0907-a-A-20(5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAG
ACAGGACTACHVGGGTATCTAATCC-3) PCR PCR
NEBNext Ultra Il DNA library prep kit (New England BioLabs, Inc., Ipswich, MA)
MiSeqTM System

10,000 15,000 OTU (Operational Taxonomic
Unit) Metagenom@Kin (World Fusion

us, Inc)
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3) Prototheca zopfii genotype 2(10 ) (SAG2021")
Prototheca zopfii genotype 1(10 ) (SAG2063")
Prototheca blaskeag(1 ) 23 Clinical & Laboratory Standards Institute

(CLSI) M27-A3 )
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(0] Sreptococcus spp., Pseudomonas spp. and

Sphingomonas spp., Caulobacter segnis, Macrococcus caseolyticus, Methylobacterium tarhaniae
Shingomonas leidyi Calothrix
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desertica, Corynebacterium simulans, Corynebacterium striatum, Empedobacter falsenii,

Rothia endophytica ( 2 (Calothrix desertica)

B T T T I healthy cows
Atopostipes suicloacalis i
Alkalibacterium psychrotolerans

Bacteroides plebeius
Brachybacterium faecium

Milk samples
protothecal mastitis

Corynebacterium argentoratense
Corynebacterium casei
Corynebacterium efficiens
Corynebacterium glycinipfilum
Corynebacterium kroppenstedtii
Halothiobacillus neapolitanus
Romboutsia ilealis
Sphingomonas sanxanigenens
Staphylococcus pasteuri
Staphylococcus sciuri

Calothrix desertica
Brevibacterium senegalense
Brevundimonas abyssalis
Clostridium ghonii
Corynebacterium bovis
Corynebacterium maris
Enterococcus gallinarum
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Corynebacterium striatum
Empedobacter falsenii
Rothia endophytica

Facklamia ignava

Facklamia tabacinasalis
Fastidiosipilla sanguinis
Intestinimonas butyriciproducens
Micrococcus luteus
Methylobacterium extorguens
Oligella ureolytica
Propionibacterium acnes
Sphingomonas roseiflava
Staphylococcus saprophyticus
Weissella koreensis

3 (MIC) 11 P.zofii genotype
2 ITZ: 4->32 mg/L, VRZ:0.25-4 mg/L, PCZ: 0.03-4 mg/L, RVZ: 0.03-0.25 mg/L
11 P.zofii genotype 1 ITZ: 0.25->32 mg/L, VRZ: 0.25-4 mg/L, PCZ: 0.03-0.25 mg/L,



RVZ: 0.03 mg/L ( 1) 1 P.blaskeae ITZ: >32 mg/L, VRZ: 2 mg/L, PCZ:

0.03 mg/L, RVZ: 0.03 mg/L ( -1 RvVZ
-1 MICs(mg/L)
MICs (mg/L)

Species  Strain number Origin (genotype) RvZz?2 ITZ>  VRz® PCZd
P. zopfii SAG2063" type strain of (GT1) 0.03 15 1 025
P. zopfii NUBS®19004 environment (GT1) 0.03 1 05 0125
P. zopfii 11 environment (GT1) 0.03 2 025 0.06
P. zopfii 13 environment (GT1) 0.03 0.25 025 003
P. zopfii W3 environment (GT1) 0.03 4 4 0.125
P. zopfii W20 environment (GT1) 0.03 4 2 003
P. zopfii S2 environment (GT1) 0.03 32 2 0.06
P. zopfii S3 environment (GT1) 0.03 8 4  0.06
P. zopfii  S29 environment (GT1) 0.03 >32 4 025
P. zopfii  S36 environment (GT1) 0.03 16 4 025
P. zopfii $42 environment (GT1) 0.03 8 2 025
P. zopfii SAG2021" type strain of GT2 0.125 >32 2 4
P. zopfii A7 bovine protothecal mastitis (GT2) 0.125 >32 4 0.125
P. zopfii A8 bovine protothecal mastitis (GT2)  0.03 4 05 025
P. zopfii A9 bovine protothecal mastitis (GT2)  0.03 >32 0.25 1
P. zopfii A10 bovine protothecal mastitis (GT2)  0.03 >32 0.25 0.5
P. zopfii A1l bovine protothecal mastitis (GT2) 0.25 >32 4 025
P. zopfii A13 bovine protothecal mastitis (GT2)  0.125 >32 2 003
P. zopfii Al4 bovine protothecal mastitis (GT2)  0.03 >32 1 025
P. zopfii A15 bovine protothecal mastitis (GT2) 0.0625 >32 05 025
P. zopfii A16 bovine protothecal mastitis (GT2)  0.03 8 4 0.5
P. zopfii A17 bovine protothecal mastitis (GT2) 0.25 4 4 0.5
P.blaskeaeNUBS19005  bovine protothecal mastitis 0.03 32 2 003

3RV Z: ravuconazole; Pl TZ: itraconazole; VRZC: voriconazole; PCZ%: posaconazole;

®NUBS: Nihon University College of Bioresource Sciences.
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