Figure 7. Pathology of crop infected with C. albicans CBS 6589 (10° CFU / chick),
PAS staining
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Figure 8. Effect of immunosuppressive treatments body weight of chicks infected with
C. albicans JICC 60040 (%A body weight increase 2 weeks after immunosuppresive
treatment)
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Figure 9. Survival of chicks infected with C. albicans JICC 60040 after immunosuppressive
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Figure 10. Macrofinding of crop infected with C. albicans JICC 60040 2 weeks after
each immunosuppressive treatment. Each arrow indicates white plaque (thrush-like)
lesion.
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Figure 11. Effect of immunosuppressive treatment for recovery of Candida
(CFU / g tissue) from crops 4 weeks after infection (2 weeks after
immunosuppressive treatment). Each bar indicates mean.
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Case: a 57-year-old (y.o.) male civil service employee.

Chief compliance: Left antebrachial uicer.

History: Psoriasis 7(51 — 57 y.o.; treated by prednisolone p.o. 8 — 15 mg/day).
Present history: In April 2008, the patient noticed ulcer formation in his forearm
without any injury. The case was suspected to be protothecosis because a yeast-like
strain was isolated and identified as P. wickerhamii by API20C kit. Typical
Prototheca cells were observed on histopathological examination but no
characteristics of psoriasis were observed. The case was treated by itraconazole
(p.o. 200 myg/day) from June.

In July, a second biopsy was performed because the dermatitis had improved but
rubor and some small abscesses remained. A yeast-like strain (JCM15793) was
isolated (and identified as P. wickerhamii ) again and Prototheca cells were still
observed.

Continuous treatment with itraconazole induced remission by October 2008.

Cellulitis-like dermatitis with ulcer
(70 x 25 mm) was observed on the left
forearm
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Macroscopic image of the isolates.

JCM 15793 Auxenochlorella protothecoides NIES 2163

In the light condition (3 — 30 pmol photons«m=2:s-1) || th ; ciark

Prototheca cutis JCM 15793: The colonies could grow in the light or dark and were
white to ivory with no relation to the light or dark growth conditions.

As Auxenochlorella protothecoides has chlorophyll, the cultures become green in the
light.

M4 BERABIOM HHEREOTHI EEEMN)

NJ tree of 18S ribosomal RNA gene

757 Prototheca zopfii SAG 20637 (AY973040)
99} Prototheca zopfii var. hydrocarbonea UP-PT-P1 (EU439263)
199 Prototheca moriformis ATCC 500817 (AB077048)
Prototheca blaschkeae SAG 20647 (AY973041)

10 Prototheca ulmea ATCC 501127 (AB096929)

0.02
100 —— Prototheca stagnora ATCC 165287 (AB096930)
Helicosporidian sp. AT-2000 (AF317893)
L 66 Prototheca wickerhamii (AB244739)
92 8 Prototheca wickerhamii ATCC16529T A (AB251597)

100j _{-——Pmtotheca wickerhamii ATCC16529T B (AB251598)
99\~ Prototheca wickerhamii ATCC165297 C (AB251509)

Prototheca cutis JCM 156793 (AB470468)

Auxenochiorella protothecoides 211-7a” (X56101)

Prototheca wickerhamii Pore 1283 (3{56099)
100" Prototheca wickerhamii SAG 263-11 (X74003)

Awuxenochlorella protothecoides var. acidicola 124 (AJ439399)

Lobosphaeropsis lobophora Andreyeva 750-1 (3{63504)

100 Chlorelia sorokiniana Prag Al4 (X74001)

98 Chlorella vulgaris IAM C-536 (AB080308)

sor— Chlorella ellipscidea SAG 211-1a (X63520)

Chlorella mirabiiis Andreyeva 748-1 (X74000)

Trebowxia impressa UTEX 892 (Z21551)

Lobosphaera tirolensis ASIBS 234 (AB006051)

100" Adyrmecia bisecta IB T74 (Z47209)

Chlamydemonas reinhardtii (M32703)

Bootstrap percentages over 60% from 1000 bootstrap replicates are shown. Outgroup: Chlamydomonas reinhardtii.
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NJ tree of 18S ribosomal RNA gene and Hot points

Por7 BR1-5R12

YT Prototheca wickerhamii (AB244
83 P 31 32
b 38 2 ®
10 Prototheca wickerhamii ATCC16529T A
L_£Profothws wickerhamii ATCC16523T B
97— Prototheca wickerhamii ATCC 165297 C
100| Heli .

poridium sp. AT-2000 (AF317803)
I— Protothecs stagnora ATCC165287 (ABDB8S30)
Profoth ulmea ATCC501127 (AB0SB020)
Profotheca Baschkeae SAG 20647 (AY073041)
g2 JCMBESY 1 SSUF1-SSURY
H JCMBEH7 | SBUF1-SSURT
BAG2063 SEUF1-35UR1
Prototheca zopfi BAG2083" {AY973040)
Prototheca moriformiz ATCCB00817 (ABO77048)
SAG2021 SSUF1-58URY
Prototheca zopfii var. hydrocarbones (EU438263)
Frototheca cutis sp. nov. 185 (AB470488)

A hiorelfs p i idea 211-7aT (X58101)
| Prototh 2 /i Pore 1283 (X5600€) a
10d Profotheca wickerhamii SAG263-11 (X74003) . .
4 ellz p ide var. acidicola (AJ438369) Two clades of P. wickerhamii!

Loboap pais lobophora Andreyeva 750-1 (X83504)
Chiorefla sorokiniana Prag A14 {(X74001)
81 Chlorella vulgaris IAM C-538 (ABOR0308)
Chlorella elfipsoidea SAG 211-1a (X83520)
Chiorella mirabifis Andreyeva 748-1 (X74000)
Trebouxia impressa UTEX 892 (221551}
Lobosphaera tirolensis ASIBS234
Myrmecia bisecta 1B T74 (Z47200)

< 1y i i (M32703)

E6 Prototheca wickerhamii 2#E¥k$ & UK 7 BERR D 7 F R H

H7 BUEBOBREEL S, /0484 Berkandera adustaB KIEE (£ L) BN EF



F1 SEERRERARRERCHONETFRIFEIRF) DAES

REFELS TIMM No. BREFEES FEFOREE(Lm)
Ab-2 0002 Actinomucor elegans var.meitauzae BE%E:4.5

Ab-1346 3796 Abcidia corymbifera E&.75 @&.5.0
JCM5602 3971 Abcidia corymbifera H%:35

M-c-1 1324 Mucor circinelloides BH&E:.5.0

M-c-3176 3176 Rhizomucor circinelloides f. lusitanicus E#&:5.0

M-s-1 1322 Mucor racemosus E%:100 8% 50
M-s-2 1323 Mucor racemosus BH&E:10.0

M-r-1 1320 Mucor circinelloides £%:6.25 HE.50
R-0-2 1327 Rhizopus oryzae E#&:50 HEE25
R-0-3181 3181 Rhizopus oryzae E&.75 @E:50
R-s-1 1328 Rhizopus stolonifer var. stolonifer BH&E:25

R-s-2 1329 Rhizopus stolonifer var. stolonifer BEZE:25

R1 6207 Rhizomucor pusillus BHE:25

NBRC6334 Cunninghamella echinulate var. elegans E#&:7.5 %¥&:5.0
Ishizuka Rhizopus oryzae B&.75 H®WE:50

#®2 FRFERESERFRICHADMERERZM

RAIRIUHRAE

BETFERER | B%F | TIMM
ne No.
Rhizopus R-0-2 | 1327
oryzae
R-0- 3181
3181
Ishizu | —
ka
Rhizopus R-s-1 | 1328
stolonifer var.
stolonifer
R-s-2 | 1329
Rhizomucor | R1 6207
pusillus
Rhizomucor | M-c- 3176
circinelloides | 3176
f. lusitanicus

Tk | ZNar | 453




®3 EERRAERSEREFRICHINERERZME2

MiC

BETEES BE | TIMM
s | No.
Mucor M-c- | 1324 | 1st
circinelloides | 1 ond
M-r- | 1320 1st
1 2nd
Mucor M-s- | 1322 1st
racemosus 1 ond
M-s- | 1323 1st
2 2nd
Actinomucor Ab-2 | 0002 | 1st
elegans
var.meitatizae 2nd
Abcidia Ab- | 3796 1st
corymbifera 134
6 2nd
Cunninghamell | NBR st
a echinulate var.| C63
elegans (88 | 34 2nd
%)
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MRTEME B BE & i A BEE 2B 281 LW A & LB EIE OB,
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Syilh
In situ hybridization VEIZI T D HIEHF A B E L72T7 LA 71 v 7 OfERLL
7'u—7 O RMEIZEET DT

WroE o AR RN, hilmEE , EL &
Ul g /i%ﬁ%ﬂ{"‘“m FIBKRFIE RPN B %

[LTHORRFER v & — RERIE B EE,
(2] SRFRK 221 SR e g BE 23 A

MEEE

TREZWM B IO DA RRERE O#EN 2 B L L7 in situ hybridization
(ISH)E % EBROBERIEGNZ IS T B2, ZOFERNBUN AT ENE 5 hvE
T2y b — VEROFERP LA TH D, £ I2C, 30 HEO KRN~ Y 7l
b, TNbEFE—Tny 7 FICEHN L TRESE-T LA, 7 u vy 7 o4
ﬁﬁb\7DM7®ﬁﬁé%&ﬂbkoé%K\$wVUyﬂﬁﬁHR%Ki6&
fE ORI S IAE TR B MFt LT,

7 Ha—A ﬁffﬁ{?&éﬁ Licen7rmy ZE-EL, 5B LT Candida 8% 1T
U & DR OFREZ OB 58, FFCAESIThoTe, 747y 7 %
MW= 7"0— 7 OHEEICET A2REHCB W T, 2k ToBR &R EREDOK
ENESNT, OB CRER)GERBDTN, TORETHL, B0 T7 o —
TORRMICEELY 52 HITETE o1, S5, A= il iélmﬁéﬁﬁa’i
I% PCRYEIZ L % DNA OBIRIZHET 2 BERKFTH D LB 0hoTe, R
MBEEEM D A XHRREWIE EBEEIC Z OEMAED b7,

TrvATmry 7R ary br—VERIT, 2% TEL T D8RG O %
AIfE L e AME ABAFAEICB T AHEERICEATHI EEZ BN,
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BBV, B % O FE D 1T
E, F R FERERE LN TWDE
BT A 2 b — VERS YA
T D,

HIEEEIICBE LT, EEEETIZS
< DIFIFRE O rRNA Z ) & Lz
Panfungal PNA 7’1 — 7 % #7712 3% 5
L. tRNA ORRAFEOF M A BgL L
72 ISH {E & il St UTe, AR, TERE
FRNCHENAE ST D B DBND 30
FHEAZENH LT, F—7m v 7285
SECHOB Ly be—AT b
A7y OFREEZBFIL, 7r—
TORBRMEETERR LTz, DI, 41
FEL T D ZEBIOMEITIC L D%
ABEAA L FEHRT DI, AL
< U U DMRHTEREHC R E T R i
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T 2 AR IR A SR OB DU
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B. WStk
Dayvbao—i7 A7 a0
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TREARRIE A E T BRI B R
RE & 72 5 30 RO B E i &
EEOWHEZWM B2 E LT, 10%
A=) 22 AMEE L2 iR &
R L7z, ZOMEHIHEM L7z 30 B
ek 1oy (E1)
iy 7 a7 ERE

IEEME U723 % 7T Hua—2A 50ul
HIRERE A B 38— T A (18 nm X 24
mm) EIZEEY ERDERICES BEHIZ
R ) UREE LT BRI 30 11
BT Ha—AZEAL, F v T Ok
THEBLTRERB S, 7 a—
AWTNACLTZD B A AT —
— MZ@A, REROHE LY MIA
T, BBV I AT 7 o el LT,
—IORRFE 2 E oy TR
AIRE/R AT T 1 A
Bty MCAR, FERICST 7 1
M7,

i) 7 LA 71y O

0 EENAEINTRTT 4T
nyJxRNF—7wy 7L T, —D
DT\ oy 7230 BREARESET
b7 my s B LTz, T LA
TREEE CREBEREGM, W) &4
A LT 2.0mm FEDOHZERHT BT



