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Expression of A/nAand kinBof Bacillus subtilis, necessary for sporulation,
is under positive stringent transcription control

Shigeo Tojo, Kazutake Hirooka, and Yasutaro Fujita

J. Bacteriol., 195, 1656-1665 (2013)

Bacillus subtilis cells were exposed to decoyinine to trigger stringent transcription control
through inhibition of GMP synthase; amino acid starvation results in the same control
through inhibition of GMP kinase by 5'-diphosphate 3'-diphosphate guanosine. The
positive and negative transcription control of the stringent genes involves adenine and
guanine at the transcription initiation sites, whereby they sense an increase and a decrease
in the in vivo ATP and GTP pools, respectively. Decoyinine also induces sporulation in
minimum medium. DNA microarray analysis revealed that decoyinine induced two major
sensor kinase genes, kinA and kinB, involved in the phosphorelay leading to spore
formation. lacZ fusion experiments involving the core promoter regions of kinA and kinB,
whose transcription initiation bases are adenines, indicated that decoyinine induced their
expression. This induction was independent of CodY and AbrB. When the adenines were
replaced with guanines or cytosines, the induction by decoyinine decreased. The in situ
replacement of the adenines with guanines actually affected this decoyinine-induced
sporulation as well as massive sporulation in nutrient medium. These results imply that
operation of the positive stringent transcription control of kinA and kinB, which is
mediated by an increase in the ATP pool, is likely a prerequisite for the phosphorelay to
transfer the phosphoryl group to SpoOA to initiate sporulation.

Cell death caused by excision of centromeric DNA from a chromosome in
Saccharomyces cerevisiae

AkihiroMiyamoto, Toshiaki Yanamoto, Takehiro Matsumoto, Takushi Hatano, and
Hiroaki Matsuzaki

Biosci. Biotechnol. Biochem., 11, 1841-1847 (2013)
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If genetically modified organisms (GMOSs) are spread through the natural environment, it
might affect the natural environment. To help prevent the spread of GMOs, we examined
whether it is possible to introduce conditional lethality by excising centromeric DNA
from a chromosome by site-specific recombination in Saccharomyces cerevisiae as model
organism. First, we constructed haploid cells in which excision of the centromeric DNA
from chromosome IV can occur due to recombinase induced by galactose. By this
excision, cell death can occur. In diploid cells, cell death can also occur by excision from
both homologous chromosomes IV. Furthermore, cell death can occur in the case of
chromosome V. A small number of surviving cells appeared with excision of centromeric
DNA, and the diploid showed greater viability than the haploid in both chromosomes IV
and V. The surviving cells appeared mainly due to deletion of a recombination target site
(RS) from the chromosome.

Evolutionary history of the sable (Martes zibellina brachyura) on Hokkaido
inferred from mitochondrial Cytb and nuclear Mcir and 7Tcf25 gene sequences.
Kotaro Ishida, Jun J. Sato, Gohta Kinoshita, Tetsuji Hosoda, Alexey P.
Kryukov, and Hitoshi Suzuki

Acta Therio/., 58, 13-24 (2013)

We examined sequence variation in mitochondrial and nuclear genes of seven species of
the genus Martes (Mustelidae, Carnivora): Martes americana (American marten), Martes
flavigula (yellow-throated marten), Martes foina (beech marten), Martes martes (pine
marten), Martes melampus (Japanese marten), Martes pennanti (fisher) and Martes
zibellina (sable), focusing on the phylogenetic history of the Hokkaido subspecies of the
sable, Martes zibellina brachyura. Nucleotide sequence analysis of the mitochondrial
cytochrome b gene confirmed the view that the Hokkaido sable population has lower
genetic diversity. In contrast, network analysis of a nuclear gene related to coat colour,
melanocortin-1 receptor (Mclr), revealed two different haplogroups for this population:
one shared with that of Russian sables and the other specific to this population but with a
close relationship with the American and Japanese martens, implying that these endemic
haplotypes are composed of uncharacterised ancestral lineages of a past population. We
also examined the sequence variation in a neighbouring nuclear gene, transcription factor
25 (Tcf25), located about 5 kb upstream from the Mclr gene, and found similar trends.
The sable genome leaves the impression that Hokkaido hosted ancient marten lineages,
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with subsequent recent migrations from the continent. The validity of a candidate Mclr
mutation for the entirely yellow coat observed on Hokkaido sables was also discussed.

Incorporation of amphotericinB into self-assembled hydrophobized Kol | icoat
IR nanoparticles

Shigefumi Yamamoto, Yoshiharu Kaneo, Takashi Ishizu, Yasunori Yamaguchi, and
Hiroyuki Haraguchi

J Drug Del. Sci. Tech. , 23, 591-596 (2013)

Kollicoat IR (KOL) is a new poly(ethylene glycol)-ploy(vinyl alcohol) graft copolymer
that is a promising material for medical applications because of its biocompatibility and
hydrophilic nature. Amphoterictn B (AmB) is a broad-spectrum fungicidal antibiotic used
primarily in the treatment of life-threatening systemic fungal infections. However, AmB is
limited in clinical use because of its poor water solubility. In this study, we synthesized
AmB-1oaded hydrophobized KOL nanoparticles for the first time. These self-assembled,
stable nanoparticles exhibited a high AmB content. Among the hydrophobized KOL
nanoparlicles, a cholesterol-grafted KOL nanoparticle reduced AmB toxicity with respect
to hemolysis and effectively increased the overall water solubility of AmB. Furthermore,
a relatively high retention of AmB in the plasma was demonstrated in vivo in an animal
experiment at early time after injection, suggesting that the cholesterol-grafted KOL
nanoparticles could enable new pharmaceutical applications for AmB.
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Stringent transcription control of carbon metabolism and sporulation
initiation in Baci/lus subtilis

Yasutaro Fujita, Shigeo Tojo, and Kazutake Hirooka

7th International Conference on Gram—Positive Microorganisms (17th
International Conference on Bacilli), Montecatini Terme, Tuscany, Italy
Abstracts, p.28 (2013-6)

In B. subtilis cells, the GTP level decreases and the ATP one increases upon stringent
response. This reciprocal concentration change of the substrates of RNA polymerase
affects the rate of transcription initiation of certain stringent genes depending on the
purine species of their transcription initiation sites. The positive and negative
transcription control of the numerous stringent genes involves adenine and guanine at the
transcription initiation sites, whereby they sense an increase and a decrease in the in vivo
ATP and GTP pools, respectively. DNA microarray analysis suggested that many
stringent genes including ones involved in carbon catabolism might be subject to this
kind of stringent transcription control. We actually found that ptsGHI and pdhABCD
operons encoding the glucose-specific phosphoenolpyruvate:sugar phosphotransferase
system and the pyruvate dehydrogenase complex as well as rrn encoding rRNAs were
negatively regulated upon stringent response, whereas the pycA gene encoding pyruvate
carboxylase and the alsSD operon for synthesis of acetoin from pyruvate as well as
ilv-leu encoding the enzymes for synthesis branched-chain amino acids were positively

58



(2)

regulated (1).

B. subtilis cells were exposed to decoyinine to also trigger stringent transcription control
through inhibition of GMP synthase. The DNA microarray analysis also revealed that
decoyinine induced two major sensor kinase genes, kinA and kinB, involved in
phosphorelay leading to spore formation. lacZ-fusion experiments involving the core
promoter regions of kinA and kinB, whose transcription initiation bases are adenines,
indicated that decoyinine induced their expression. This induction was independent of
CodY and AbrB. When the adenines were replaced with guanines or cytosines, the
induction by decoyinine decreased. The in situ replacement of the adenines with
guanines actually affected this decoyinine-induced sporulation as well as massive
sporulation in nutrient medium. These results imply that operation of the positive
stringent transcription control of kinA and kinB, which is mediated by an increase in the
ATP pool, is likely a prerequisite for the phosphorelay to transfer the phosphoryl group
to SpoOA to initiate sporulation (2).

1. Tojo S, Kumamoto K, Hirooka K, Fujita Y. 2010. Heavy involvement of stringent
transcription control depending on the adenine or guanine species of the transcription
initiation site in glucose and pyruvate metabolism in Bacillus subtilis. J. Bacteriol., 192:
1573-1585.

2. Tojo S, Hirooka K, Fujita Y. 2013. Expression of kinA and kinB of Bacillus subtilis,
necessary for sporulation initiation, is under positive stringent control. J. Bacteriol., 195:
1656-1665.

Symposium “Small carnivores in space and time”

Emmanuel Do Linh San, Jun J. Sato, Jerrold L. Belant, and Michael J. Somers
The 11th international Mammalogical Congress, Queens University, Belfast,
Northern Ireland, United Kingdom, Abstracts, p.26 (2013-8)

In comparison with large carnivores (order Carnivora), small carnivores are generally
considered as less charismatic, and with the exception of a few social species (e.g.
meerkats, European badger), they have been subjected to proportionately less research
work. However, small carnivores play important roles in ecosystem function (e.g. seed
dispersal), predator—prey dynamics, and relation to people (e.g. hunting, disease). At the
same time, a wide variety of anthropogenic threats (e.g. harvest, habitat loss and
fragmentation, climate change) demonstrably effect small carnivore species adversely.
This symposium aims at bringing together contributions dealing with several aspects
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of small carnivore evolution, ecology, and conservation biology related to spatial and/or
temporal factors/scales (niche differentiation, space use, activity and movement patterns,
distribution, phylogeography, etc.). The species of interest predominantly include badgers,
martens, otters and allies (Mustelidae), civets, genets and allies (Viverridae), mongooses
(Herpestidae), raccoons (Procyonidae), and skunks (Mephitidae).

Molecular Systematics of the caniform Carnivora

Jun J. Sato, and Mieczyslaw Wolsan

The 11th international Mammalogical Congress, Symposium “Small Carnivores
in Space and Time”, Queens University, Belfast, Northern Ireland, United
Kingdom, Abstracts, p.26 (2013-8)

Recent advancements in phylogenetic resolution at higher taxonomic level within the
mammalian order Carnivora have been stimulated by increasing application of nuclear
DNA sequences that are less homoplastic than the mitochondrial DNA sequences and
therefore better suited for studying deep-level relationships. The recent immense progress
in sequencing various nuclear and mitochondrial genes from carnivoran species resulted
in unprecedented accumulation of DNA sequence data in publicly available databases.
This has provided a wealth of opportunity to elucidate phylogenetic relationships at every
taxonomic level. Here we review the recent results related to molecular systematics of the
carnivoran suborder Caniformia. We present the most up-to-date evolutionary picture of
this clade in the light of phylogeny, chronology, and historical biogeography, and reveal
still unsolved issues that require further examination.

(4) The phylogenetic, ecological, and geological impacts on the carnivoran

faunalassemblages in Japan

Jdun J. Sato

The 11th international Mammalogical Congress, Symposium “Small Carnivores
in Space and Time” , Queens University, Belfast, Northern Ireland, United
Kingdom, Abstracts, p.26 (2013-8)

History and ecology are both important facets to explain the mechanisms of the community
assembly and faunal organization. Currently, the exploration of evolutionary
distinctiveness and ecological adaptation of organisms are considered requisites in
conservation biology. The Japanese archipelagos have received influxes of Eurasian

60



(5)

(6)

continental lineages via land bridges formed during the Pleistocene and isolated them
differentially in each biogeographic region through the complicated geological events,
possessing various levels of endemic organisms. There are 13 extant terrestrial carnivoran
species in Japan, showing different biogeographic patterns of their distributions and
diverse endemism. Here | reviewed the recent molecular phylogenetic and feeding
ecological studies to clarify the phylogenetic, ecological, and geological impacts on the
faunal assemblages of the carnivoran species in the Japanese archipelagos, especially
focusing on the family Mustelidae (weasels, martens, badgers, otters, and allies), the most
successfully diversified family of the order Carnivora.

Concentrations of radiocesium and urinary 8-0HdG of the large Japanese field
mouse, Apodemus speciosus, after the Fukushima nuclear accident

Morihiko Tomozawa, Shinsuke Sakamoto, Jun J. Sato, and Fumio Yamada

The 11th international Mammalogical Congress, Queens University, Belfast,
Northern Ireland, United Kingdom, Abstracts, p.132 (2013-8)

The impact of the Fukushima nuclear accident to wild mammals is a major concern for
the local residents and the global community. However, the genetic effect of low-dose
irradiation and the monitoring methods are not fully understood. One pathway of the
genetic effects is oxidations of DNA bases by active oxygen produced by irradiation. To
detect the effect of environmental radioactive contamination on wild mammals, we
examined the concentrations of radiocesium in skeletal muscles including bones and
8-hydroxydeoxyguanosine (8-OHdG) in urine of Apodemus speciosus. We obtained
samples from four localities with different contamination levels. The cesium
concentration correlated to the contamination levels (air-dose rates), while the 8-OHdG
concentrations did not. The both radiocesium and urinary 8-OHdG concentrations varied
among individuals within each locality, and did not show significant correlations with
each other. These results suggest that the low-dose irradiation has less effect on the
urinary 8-OHdG concentrations of this species.

The systematics and taxonomy of the badger species of the world- A Review
Jun J. Sato (Invited speaker)

The 1st International Badger Symposium, University of Alberta, Edmonton,
Canada, Abstracts, p.14 (2013-10)
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Few organisms in superfamily Musteloidea (Carnivora, Caniformia) have provided more
controversial systematic relationships than the badgers. There are 6 genera encompassing
12 species dubbed ‘badger’: Arctonyx (A. collaris, the hog badger), Meles (M. leucurus,
the Asian badger; M. meles, the European badger; and M. anakuma, the Japanese badger),
Mellivora (M. capensis, the honey badger), Melogale (M. everetti, the Bornean
ferret-badger; M. personata, the Burmese ferret-badger; M. moschata, the Chinese
ferret-badger; and M. orientalis, the Javan ferret-badger), Mydaus (M. javanensis, the
Sunda stink badger; M. marchei, the Palawan stink badger), and Taxidea (T. taxus, the
American badger). They have mostly been classified into the family Mustelidae, while
Mydaus is a member of Mephitidae. Recent molecular phylogenetic studies using the
multiple genetic loci, mostly from the nuclear genome, have contributed to the
clarification of the higher taxonomic relationships. In the inferred phylogeny of the family
Mustelidae, the presence of eight major lineages were clarified and each lineage was
regarded as a different subfamily: Guloninae (Eira, Gulo, Martes, and Pekania),
Helictidinae (Melogale), Ictonychinae (Galictis, Ictonyx, Lyncodon, Poecilictis,
Poecilogale, and Vormela), Lutrinae (Aonyx, Enhydra, Hydrictis, Lontra, Lutra, Lutrogale,
Pteronura), Melinae (Arctonyx and Meles), Mellivorinae (Mellivora), Mustelinae
(Mustela and Neovison), and Taxidiinae (Taxidea). The Bayesian chronological analyses
have indicated that the diversification among major mustelid lineages was characterized
by the rapid radiation event that occurred in a limited time span of the Middle Miocene
period just after the mid-Miocene Climate Optimum (~17-15 MYA). Furthermore,
historical biogeographic analyses implied that Asia is a central place for the adaptive
radiation among eco-morphologically different subfamilial lineages, producing diverse
polyphyletic badger lineages. Taxidiinae branched off from the other mustelid lineages
firstly. Melinae or Mellivorinae diverged secondly. Helictidinae showed the close affinity
with the clade comprised of Ictonychinae, Lutrinae, and Mustelinae. Mydaus was
included in the clade of the different family Mephitidae. The inferred polyphyletic
phylogenetic relationships of the badgers suggest that eco-morphological characteristics
(well-developed claws, head stripes and markings) shared by ‘badgers’ might have
independently evolved multiple times in the lineages of the Musteloidea. Alternatively
these features might have been ancestral traits maintained in the badger lineages. Recent
biogeographic studies examining the intra-specific variation of each badger species have
also provided important insights into the taxonomy of the badgers. On the basis of mostly
the mitochondrial DNA loci, it has been demonstrated that there are 4 species in the genus
Meles in the different geographic regions, M. anakuma (Japan), M. canescens
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(Southwesetern Asia), M. leucurus (Central to East Asia), and M. meles (Europe). In
addition, a lineage corresponding to new species of Melogale, M. cucphuongensis, was
found in Vietnam. Furthermore, a recent morphological study suggested three species in
the Arctonyx (A. albogularis, A. collaris, and A. hoevenii). A decade of progress in higher
and lower levels of systematic relationships of the superfamily Musteloidea needs to be
reflected in the current classification system.

Application of So/idago Canadensisi extract to phytomonitoring of
polychlorinated biphenyl congeners in the transgenic Arabidopsis plants
carrying the recombinant guinea pig aryl hydrocarbon receptor-mediated
B -glucuronidase reporter gene expression system

S. Shimazu, M. Ohta, and H. Asida

The 33rd International Symposium on Halogenated Persistent Organic
Pollutants and POPs, Daegu, Republic of Korea (2013-8)

HERDIRAF VB YRAHEES D yenkJI A0 ZEEKI#HT 5 YorK I5
R FDHEE & HERE

IRRAFX. REEMK. AR, BERAR

107/ LEYFER (RE). EEE. p.59 (2013-3)

FHRANSR A A o DR IR R A T AR 2 AT EE R ETEEED 1 D ThH D, FEE
TlL. CsoR BEBRFN copZAd A~a o ZHIE L TRV ., g1 4 v imfElsl: 4
a2 A L U, S A PR TS CopZh # L R ENERES NS, — 5, YenK
WG FIX yenKJT F~a r ZdIH L TR Y | A A BT A~ e v % B
L. A A2 iATe Yen] # NV ENEEIILD, FT2, CsoR b Z DA
1 2 O CopZA & YenK 24T L CHIEERICERGT 5 Z L bl MNE o T,
YenK (AWK C &R EZA L, in vitro T yenk EFIEIZAFAET 5 16 bp O
XA L7 b E— MR L CREMICKHA Lo, E£72. YenK 0 DNA BRI L8R
AFRERAF L— MITIR T L, ZORRITERA AL 2 S DICRNT 52 & T
VH L. YenK OA A4 LV ISEMENRE T2, YenK 1% DeoR 77 I U —IZET 5,
INFETHEDH D DeoR 7 7 I U —#G R 11X, NKMODODNAFES KAAL & C
KEOV UEALBERES R AL TR SN, BERBLIOX 7 LAy RE(IZED S
BRI 2 5] 5 DTt L, YenK T C R ¥ <Xe D1 5Th
% NosL # R EfHEMEZ R Uiz, F7=. AN a TS yenKJT A1
VI8 Bacillus JEDPNY T T N—T TORFHELTEY ., 2 HD Yenk 4LV
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INEEIIDE
BARZELZER 2013 FERE (W), B EERZLFEMEZTEERE.
BEEFEEESR. p.29 (2013-3)
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RS2 7T LG CTh 5, MERTEREIL, AHBOY T e 7 47 LT
nNoxb— MLBEWE WS HZ L TR OERA A0 AR EZNT, £1-4
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MIREAEMTHD E VR D, RETEEIZIX, LT TR A N8, bRx 7R
LA DR L CTEEICHFET 2, 77 ARMEHE CH HIRRIFE L, ~
ARMEM R D 7 TR ) A RITIEE U CTHRRIEAGE R TR 275835 Z &35
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64



NEF oD CRMARAKS BT 2FR L2 a— N5 006, Lard OFEYE
WINEFUEDTIR) A RTHDLETH L, FH77HR /A4 RERMLE
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RFIN TV D, YenK (X DeoR 77 2 U—IZ@T 508, ZHETHEDOH BIA
77 XU — DGR F LT R D RHEA e EE L D B8 T YooK HIHR O
= ZHEPESLT-H T WA, YenK 38 KT8 CsoR Hilf#1I% 22 L Tl IALFEE &
WHZET, HEEBYRT DH%EOEAR A M EMENICREEL ., o 4LE
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(10)

(23 L7 BRI IS UET D Lo T EAR IR S D,

Bz

INETHRKESED 7T LEMEME TIE 1 SDOEENR 7 TR A RISEMEEESH
EREBEL O Z ERMEIN TR, 7T ABEMEICBOTIEZ 2 TREM
L7 EE CORFINPD T LR D, BLEMT 3 DD 7 TR /A RISEMEHIE R
MAHINTWDENR, ZHHUIMI B FET 2080, RS CTH 7R 2 PRIR & fif
Wrated 5 L RIFHC, BRo0o7eRE TR0 IO 7T LGTEREIC b x5 %
JRTFT=0, Eio, EERICHY &R LEBEO 2N D ORISR OIGE & YD
EBICEZDEBIOWT LT 2D T E W, fEEE O A A4 B AR
FIERIZIZNE THEHE RO TH Y | tMOMEOHA AR A A A X 2 Ak
LT 5 ECEETHHIEND TR, SO ESRE CIHEY S TR
ERYOEBICHE Lo bOILSET D Z E~DIGHNFF S, BEeEE ST+
BECfi & i fr S D HIETHBRN T EBoTn g,

AWFFEIE, @ IR A LA TR ) AR PRSI TIThLE LT,
e THREW Y £ LR RS ORRHRREEAIC O L VEHP L P ES, £
To. —HEICHFEICHUD MA TSN FAERE ., AX v 704, b NI %
HEDDHIZHTZY ZTHE W=V EBEE A (B PR IS EHB L

EFET, FEOLE LY TEENZED TN D FALRFER TP L PR o E

PE S L LA, BEER S LCHTR L CUBRZREW =720 T D
RIRKF KPR TSR O /NRIERE S AR & f@ iRy se—RRJe AR ISR < et i L 0
FI, WREORY v 7 DA, BREOFEDT 2 IZH REBMEEIZ/D FL
7o BfRIZ, REICTHERE T EWE L AARRZE LS ESGHE O LT
AR ZZEB Y £ LIREEAIE LR L BT £,

MEHIZE TSI L/ —RAELICEDL S EEFHORERHEHEE DR
LR, REER. AR, BERAR
HARZLFE 013 FEERE (WE). XASFEEEEE on line (2013-3)

[BA9] F5EE ISR E O P CESERISAFAE L, Wi & B BRI

RN EDAEFIREIEAT 28 HREMAED THL Z ERMLNATWVD, ﬁa/z
X, A ORET 57 7R ) A REREEPIRERE LRS00 77
Wy E LTI L, ZRUCEIST D72 OICB s BRI Z1T S & &2, 77
R A RSBV GHER O 2D C& 7o, WMWNEETDH T TR A RO
Z<IE, TN a—ART L —AETEE LI TS, MEEIZBWT, Zh
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(1)

ETHLNZSN TR ST2T L — A BAGICEI D 2 R HE & 2 ORI %
HIORGR T % 2 — N4 28578 (yuxG-yulBCDE) DR S, £ Ot 217
9 Z & CIRE P TOMBEE O RENHHHEEO —ImE b LA ML L
776
(T8 -AER) 7T ay hBIOT T4 ~—EMITIZ X > T, yuxG-yul BCDE
WA oAl 2 e e ZOEERIGREHLNE L, £, 204Xy
DOFBNIRFIRE LTI L —AZEHICENT 52 L THREINDHZ L RS
iz, yulBlZ DeoR 77 IV —IZ@T 2GR F42a— L, ZhE KIHBE TK
BRI R 2 2 LoV L | yuxG ERREIEIEENC &S L7 DNA &7
0 —7%ZHWTDNase I 7 v b7 U v MEFTEIT /R, YWIBRFA L2 LY
E— MBI G T 5 2 AR ENT, o, ZoRlEEEkIc Ty X R T
A bl % 5] D CepA DFEFRALHITH D CRE NE £ TV =D T, CepA & Z D
MEALIZ L BL 72 P-Ser—HPr O # RV EHFWT, ARkD 7 v b7V v Mg
Hradru, um@AWﬂam_ﬁéﬁé_k%mbtoL#L\mm&cww@
BEROFEGHEIBITE S MICERE L TR Y, WK 2T LR To 7 v b
7V NMEHTTTIX, CcpA HERD CRE ~DFERILRBD Do T-, £7-. #Hf
ZYulB % > /R 7 & yuxGHIEISEIR D DNA 70— 7 & W=7 L o 7 ST G
YulB @ DNA #EE1E T &/ — R K- TREB SN0 o7z, —F . yuxG HlEIGEK &
lacZ & DR Z RFF U To A BB RR 2 T2 LR — 2 — iR Tl aw:—x%r
FIUCH W CAT SE- L&k, 747 —2FHWEHAIZO-Gal F
ﬁ@%bwkﬁﬁﬁ%ﬂkﬁ\7»2—X&7A/—X®ﬁﬁ%%mbtxﬁf
X7 L —ADOFEDRIZ TV a— AN HEE SN D Tl Sz, LLEORER
D35 yuxG-yul BCDE 731 1% YulB (2 X » THIffil &4, fthod DeoR 7 7 2 U — D
RENF OB LRI, 70 —ABNMz 65 2ok THL Y v
FRAUBE DS TE M & 7 > TR SN D0, 7 v a—ARFEET D & CepA IZ k-
THERTA Ml ZZT 5 2 & ST,

sBAE (triacylglycerol) 4 uhd BEERESaccharomyces cerevisiae ZEE¥D
fEHT

BRFERS. MBS, EHFKZ

AREZLFEE 2013FEXRE (UE). KKXFEZEEHK on line (2013-3)

[BA] MABEEMEDOIZE A E1X, EMHIEZMENICERT 5, xid

TG Z MRS~ WAL PET DI EM DO BRER 21T > T & 7o, FEWMNE z fiash
WCHEHSED Z Lk v, AEEOMRb i = 2 FoREEZ L TV, 2
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(12)

WE T2 BOBERE (Trichosporon sp. 38 & (NSaccharomyces cerevisiae) O
triacylglcerol (TG) ZyMbZE Stk A kL LC, TG OFMIRSMHEHIHAE DT 217
S T& T, AENES. cerevisiae THEGILIZHAIZOWTHET D,

[ 71545 H) S, cerevisiae O STGl ZAHIKIX, TG ZHIAIMIIwH T 25, STGL ¥k
DTG 4rits (Halo”) FEIL 1 BB FARICHEL, BAMEEFICLVEfisHh
5o FIAREEMENRL, Blaf/uo—=r 7 OREEL Lo TE 2, BRiE
IRTFHET 5720, Yeast—Knock—Out collection (YKO, #J 4800 ¥K) XV TG 4y
WDORBIL L RTRE A7 VU —=0 7 Lic, 55NV TC, STGL £k &
DOAZEFRERAT N IRS 6 O EAT > 72, ZOFER., SPC72 BART-H3 TG 43k
PHNCBEE L TnWa Z N mm sz, Btk (YP1) O SPC72 ZREE L7
(YP1/SPC72A) & Z A, HIRIMZ TG M END K 5 /e otz, —JF spe72 ¥k
L. MIAEAHE (Lipid droplet) OFERE « BAALICRFE AAE U, E7iHm S 37
DR FRICHEBPEZ > TWNDH I ERH BN E R o7, SpeT2p 1% 622 73/
B CHERL &40 coiled—coil #i&E& A L. SPB @ outer—plaque \ZRET S, £D
FEhE & LT, MRS INVE SO BRI INVE OTERK « ZEICED D Z EMRENT
W5, BEGEAST spe72 OIS 2 BIRR D Z 70 & Ebl L7 #5 5K, ORF o Lt 124
HWHDNG TR 58 MEEE TICAERFIIFE L R oTo, SHFEBLOFERGY D
fRNT 2D . SPC72 DIEFN TG WA ED K ST G T 22DV TH BT
LTWnEZ,

HFBBICESTL2EBARNLOE FOAT7 DNADYIYHE LIZK SHAEDFE
— S FHROAEFEREOFENT —

EAREEL., WA, EHRZ. LI5S

HARELLFRE 013 FEERE (UB). KFFEEEESK on line (2013-3)

WA, RGOSR ORIE LR ER PICB W TS HOB B M AW HiF|
HIn<Tnd, LaL, BIEFHEBZAEMDIN TR LGS ICBRE A~ RIT T
HENERIND, £ 2T, B HEBRX AW OIS IERO—>2 &L L Tl T
FEHR X A SRUEBBEEESCARMEE A 5T 5 2 ENEETHDH, T HOf
Bd. EBALR RAUHEHR 2 2R U CTRIE D S TRk b b A
7 DNA ZEI0 H L, Mt Z2HE T 522 L CRIEETH D & X T, £ T, 3
B2RE S cerevisiae HETIIVAEWYE LT pSRL 77 A I ROENIFF BRI 2 &
FA L=ty b A7 DNADEIY H LI K 0 MM A FHET S 2 L 2Ha LT
Do
—EASHIIIZ BV TE IV BREAIA Eot L o A7 DNA OB R 2 57 AEC
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(13)

FIZfEAL, EHICLare )l —ERATITAI FEEALTKREER L,
A —YELETIE, LI 7T —DHIE TICHY, HT 7 h—AREMT
B9 5Z LT Fr AT DNABEIY D, B0 H LOFE CTEMFENRK
XRTFL, MlasEEE T2 gkl Lz, £, BV ELAKRNLOEY HY
LIZE o CHMIfEAEE Z T2 LN TE, LinL, B IV ELE VERAKD
WHICBNT, IVHLAEHFEL TH 7L — h ETENRBOAEFa n =—
BLl, £2C, AFEMIROEGFRKZMITT2 2 &I Lz, 5 IV BRAEN
HOYIY H LTI B AT 5 BRICOWTYLAKDNA DSV AT ¢ — R4 LE
RUKENENT I L O > b A 7T DNA O PCR fBHT 21T > 72, ZDfEE. 5 ¥kD
IHLAKTUYHLAEETELT, 1 TEY ba A7 DNA YV S hui-t4
(2, 2B IV BYER EOM O AGA EN T ATREMEN R S vz, X HIT,
VI VTR, D LR E TWeho T ARD O B &2 TICE
UVWT 2 B O 2 AELH D 5 B FBRREL Tz, Fiz, RELUZELES
RICTH o7,

ZOLORBIG AT S Z L CAEFEE I LIRS, Mt E0E%
BETHIEERFTL TN D,

HFBRICESTI2EEKNLDOE FOAT7 DNADYIYE LIZK 2HEEDFE
— TSR I & (T S MR SE DR AT A R HRE O A 77 IR Rl O AR AT —

WMARE. EAEIA. TERZ. WIRER
BARZLFE 013 EERE (UB). KEFEEEESK on line (2013-3)

T, SRS BIE TR DR SN TV D0, Bin TR AW e
ATIBT 5 Z LI RV BREAKITTEENBRE SN TV D, Bl A
DI TOPEHBLIETR & LT, Bis T2 VISR BSEEE SRR g &+
BT 52 PR TH D, AT, SR RAVHEIE 2 25 H L TRE DS
RN R RN D AT DNA 280 L, MllE 2852 LT
SMBFHEMESA R E 2N 5T 52 2R LTS, £ 2T, HIFEREFRE S
cerevisiae wETINVAME LT pSRL 7T A I ROEMrEFEAEK: ZFH L T
T hE AT DNA 2800 UMIRSE A FRET 5 2 L 2Lz, 2R E T, —
BERMIIZIS N TH T 7 h—RZE > THE IV BLEENSOE Fr AT DNA
OV HUAFEINDGRAER L, G0 LAZFHE L ClifasEa i 232 LI
LT D, AN, MR CHREOTHE G4 M Lz, ZfEFRMRics
WCH IV BRI GAEDO— 5 br ha A7 DNA 280 H L CHLAEFRITD
EVIRT Lo 7enn, & IV EHERIRAEOm G682 ha A7 DNA 8]0
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(14)

HIZ Lo TEFENRREETL, MltezHE -, £/, HFVEM
FQREEN L0 HUICK > THMBEEZRE -2 LN TE 7, LrL, IV
FLHFEVEOMSG T, (EFMROEFRIT ALY oo, EED
PEENGEY T Z & CEFREZIDIRTTEL0E, B IVELHVED
FRGEROW G N80 T 2 & THEf L7z, ZfHRICBN T, HIVELHV
FBOWMFGHEY ha AT DNA 2810 i U72fER, AT — AR & I3IEFE U E
TR T L, BHEOEOENSEIVHTZENENTHD Z EBynolz, Fiz,
T b AT BT R AR 2 OFENMELS  BARELNRRTH D Z &
DRBEIN TV D, SSDI NYEROBENELE, FFlZtEY b AT OBENELEIZR
HLTWDZEWRBEINTEY, SSDI En1T OIEIZ X > T CENS FE-HIS3 JHE
M DN BRI 2 DN EJH T2 Z 3o Td, SSDI DFEIZ X -
THAEFRESIHIE T TE DL R L TnD, 5%, EFMkicmirTtas
AR R T SEDZ 2 HET,

A B AT TEFVUODPCB RIKADEY A - BITREMEDERR
g2/ EE. NILZE, XBEH#D, FH 13
BARZELERNBEFERE (UB). KRFEEESK on line (2013-3)

[BE9) ¥4 2 BT U XF V7 (Solidago canadensis) [XPCBIa]EMR D &L HE
MTHDLZERHOENTNDN, TOEEIZOWTITHL IS TV ZRY, £
IT, BA X AT UETF VU DOIEXIG D RISy & KEEPERSY 2 fhH L

PCBIRITEAR DRE R A~DELY iAI « BATICE G T 2WBEOREE 1T o7, E=X 1V
7R, THNETICHEEE L2 2 BlE L » FARR (gAhR) /B-Z V7 m =K —
Y (GUS) LAR—F —RBIEFEAT A XF AT % FANZPCBREIAD T v A
F&FIH L. PCB12675ECUSIEME A2 FEIEIC L TiT - 7=,

[FiEl ®A B2 T O EF Y oiced ) — Va2 TR L, %ﬁ%mﬁbfmm
Hatsi=, MWW %2 7 + VT8 U CIRIEMER Y & KIEPERR 22 7=, BE
%E&“iv)ﬁ#»ﬁ7A7D7F7774%_@L\@ﬂ%gxﬁkgki
Y VIR EWT L, BEREE X, STV T arsa~ NI
74—, TLC L CTRENED R 72 26 >OME 53243 Uiz, 4y L7-E 45y & PCBIRI%
BEBRIMUIZ LT 7 « A7 — 7RI 2 BgAhR/GUS L AR — & —i{nF R &
AT A XF X FXgD2VI1-6:740 2 #&FE L C2lMEEE Lok, v uA X X4
MR DOGUSTENE Z I 7E LTz,

[#52R] PCBL26TRINESHIIC BUMIAE L, BERRE B L OV VU IREES Z AT v A
EiToleb 2 A, FEREWMOEZRNMLTCEE LEZ e A X X T HEMIKIC
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(15)

(16)

PCB1267% B GUSTENE DHEMAFED DLz Z & D PCBRIEIADWRIIZBE 5 LT
LWEOFENRE I N, £ 2 C, FEIRERE 255 b6 DDHE 53T DN T
RIERIZT v A 24772 2 A, ZaukR/b A AKX ) —1=98:2 (v/v) L96:4
(v/v) TEHSN2BORINZE Y | GUSTEHEOEIARD bivlz, BfE, =
B DE T DF TN OV THREHTH D,

BKLE S F £ R L= 8kE R O IR & & B
SEZA, LAES, BIRM, LORK, RO
AARAISSE 28 FA% (BHE). PiRE. p 247 (2013-5)

=) =— kIR (KOL) (3. 1 A0 PEG 8412 2 AR PVA SHASFE & L 724y -k 45, 000Da
® PVA-PEG 7' Z 7 haR ) ~—Th s, KOL OKEIEIZEES 7 714 RESSHE
BUKIEZEA LT, ZOKOLIZT AAT U B (AmB) A K 15w/wh £ THE
L. AmB WEBUKIL KOL F /R 2 KIZEMET 5 LM an A RERERD |
22nm ORI &~ LTz, F£7-. B L KOL F /K7@D critical association
concentration |% 100 u g/mL CT& o772, AmB (33 LW IRIMEBRE MM 2 /R 37 25, F
AT 2 2 &L TEOBMMELHEERICUE ST 5 2 LN TEZ, £/2, AnB N
AKAE KOL 7=/ B3, AmB 7 4 3% o = — )L X £ /LB Fungizone & [R5 DHLE
f&PE (MICO. 39 g/mL) Z7R L7z,

EYMDEBRE~DFRICET 5. RERDGELEHRIEBOBE
INEEIIDE

HARELFEHMUERIRE 36 RFEER (WD), #FEEESR. p. 20
QU FEER=ILFEMERERE) (2013-6)

BN AR T 2R EE X, BRI R WY OEBIREIERT 2F
FIREM A ThH D, WRELEIZIE, BT 78 A4 N Bix 2680
TP BRI L TS, WRBIEN T TR A RICEE L CTRREGEE RE 2 55
HMIHEVWHIMAES LIS, MEEORBEREZEET 27200 7P stk
LCT7 IR A REFATDEEZ, 7784 FCHEINDBEETREAZRR
L. 3 DOBWEHIERZ L Lz, Zi0b OER 1 & HITHEREE T B O RE
ERRNTT D2 LT, 778 A4 REh LTAEEE EMY . 5 25 W I3 o R E#KAE
Yk OB O Z B L1z, Ix T, FERH TOSROH L V> 748
A F 2 DR ABBEEZONWT O EITV, 7 TR ) A RSB R & 3
R DA B D 2 WIE HEEREE L ~DISHIZ D721 5 Z L 2 B L=,
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an

LmrA/QdoR HIfHRA /N T ABTHID TR SN T TR /A RISEMEERS 4
R ThHDH, AWVT/NT ol A7 LorA & QdoR 1%, BHEZETe 5 DOERBE THE
DA HIEBIRNIC & DA CALSI 2585 - #a L CRBELAZMEI L, 7 reTF rEo
FED T TR ) A AL T TRIHIT 5, RABIEFEED 5 b ImrBITFEAIE A
YT E qdol 1IN TF U 2, 3-TUA X VA —EEa— FLTRY, MEEITR
BETHDL—HTHEMED T TR ) A ROMOBAED DB FELET D HIEWE AT
ETHREBEEREZ 77K /A4 FENLTUEM L, ZNHICHHLT T TR A
RO &AM Z kT2 B2 b, £/, 2 DOWRER T2 R L7
R ERIZ 7 Ve T N0 LW 2 7R L722Y, £ OJRIR AN BT 7 Qdol 151EIC
LDt F R RIRO IR ER TH D L HIA L, LnrA/QdoR > _ EEilfH
1% gdol FEINEIE L~ BRWE S BEICHTT5720Icbd B2 bh
77
WNT, YetL SRR3R0 7 Z R 7 A RISEHERER & LTRSSz, 20
s FRET, B OBGT LHET ) AX S —E 42 a— N1+ 5 yetM THERK
S, Yetb O 7 TR A Ridilfr BAMEIL LmrA/QdoR &3 &< B2 b5 D TH -
7o ZHD OEREHIERITNZ ., 884 A 2 SEMER SN 7 & LTa S5 Fur
W, ARDTT 27 B—THIHPAFT LT TR, 748 F LV EORBEDT T
RIAFICHLTHEE L, TR ToTFu 73 78RR E2ET 40 20 D=
WE AL T EEAE NS BAmEl S b Z LR Enz, 2k, 7 7R
JA RENLCHEROY T a7+ T AEEZR L, BEOEA 4 OB AR
FHATHZ ENEZ BN,
A A NXERA A L T AEMEENCMNETH D25, HWEINZ /2D L MlaEEz &
ET DT, ZORAAAX VAIMD TEETH S, FHEETIEL, CsoR & YenkK
D 2 DOEEER T X » THEHR & B AR R DO ZNENOEE FRE I X4,
HiA A BRITCHE RS, RZ TEV IAZZBANGI 41D, S A BD A
FOFEEE O AL, MHEEE2E D77 AGMEE TIEZ L, AL CH#EA
L7 YonK FllERIZ LRI OWMEH] & (3R 2=—7 b D ThH o7z, YenK B &
" CsoR fili#IR 22 L TV IARREEZ EH D Z & T, LEABYT 2% 0E
&8 2 R R E AN I WREES 2 F oI BHIf Sh D,

PVA-PEG 'S5 T baR) T —I2& 57 LKRT ) T2 B DAEL & &k
TEZEA. WAL, RIRM, LORA, FOET
% 29 M BADDS #FFiiiESR (). TO0J 5 LFHE. p 185 (2013-7)

2 22— kIR (KOL) 1&. 1 A< PEG 8412 2 AR PVA S403 54 L7245 & 45, 000Da
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(18)

(19)

(PVA 75w/w%, PEG 25w/w%) O PVA-PEG 7’7 7 h 2RV ~—T, BN /KEMEE
UMD 7 4 v bha—T ¢ v TFIE LTRSS, BUk(E KOL 1%, Bk
EEEELTHOSA L, BIKMERES T2k E LicTh 2R T2 LTz, HEKEE
PEEES) amphotericinB (AmB) Z K 15w/w% % T L7=, AmB PALBRK{L KOL
TR R AKICERRET D L EW e aa A REIRE 72D . 22nm ORI FREZ R LT,
AmB 133 UV RIMBRIRINM: 2 7R 323, F 2R 7k 35 Z & TEOEMMEEKERIC
KETDHI LN TE, . AnB WEBUKIL KOL F /KL 71, AmB 74 F 22—
SVl < & /L8] Fungizone &[5 OHUETEME MICO. 39 u g/ml) R L7 Z &b,
ZOF RiAIE AnB OFLETEME Z MR Lo, T OAEKN TORME AR S5
Bohip ke LTHIfFCX 5,

Yy hOI L RABEEICEITAES %R
PETH., BE B, KBFES%. AERE
BAREIEFEE 1bEKE (K1), BEEELE. p. 94 (2013-8)

Yo I RAREERNE, =¥ ) = REEN SO TH D, HEFREREC
X DOEEEMBEE L, R 28AMMA RS T 5 86 LT G s
BT, RERZ T CHBOEHE - RTEREZIT), LLRRb, BRFICERT
HHEFRBROZ IXFEX Y XA THO ERMET 5720, BRI 5 45HE
BEDEREAZ D Z LR TH T,

HEOIX, Yy o v AEBERO Tl FERER N @ S, paradoxus,
S. kudriavzevii \ZFEB L, ZOREERORES ) XA LRI FEBIEL T~T 1
2w JREERLLT-, X512, S cerevisiae % &ie STRRMNZIT D EBER
AHpaEE il 28 U CAREREE D R A AT L 7=, Z R, 2 ToOMMEMREIZIB W
T, BB F O (BFDOFFEARGE) BRI, BARBEOFELH LN E 72>
Teo ZORRNZERD 2D, BIKK OFEMMRE OB KRB AT L7 & 25,
TR MEREIZ 3317 2 Yuta iR O ARG M (e tafR D R B0 2 ) SRR TR Fad
—KThHDHERBINT, £, FFEOHMOMAE LTI WTIE, Jako
AREEP ALK T IE D 2 LA RENT,

Sy hOI v RABERICH T2 ETEREEE

AERE,. BAR . XHFEH. 2ETH
BAENZESE TTEXE (FL1R). ARFEREZHE. p. 209 (20013-9)

T X ) — )V DD Saccharomyces cerevisiae @ieY v hnu I AR
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Wi, BIE 9N INTWD, S cerevisiae (357 FEWMZEDOEBRIME & L
THRIAS HWBILTWA D, oWy v It XA EEERHCES U CIEFEMIZ2 02803
TN T\, J8H O, S paradoxus & S. kudriavzevii OIEUERRDHRE X
UV ALBIETFEMEL, ~7 0 Y v 77 1 EROMERT 286 M 2 HiE L
TW5,

AWETIX, b 3OV v hr I B RBEERAMEHIHWT, ok 54k
FERRBEDN T D WT WD O E Rt L7z, £9. 3FEM T, x4 2868
 1xb1 CHh S, MR OB & A, fa TR, BT O3 A SIS
Nz, ZORER, 3FEMICBWTIE, FEMEMEREIIEN & FREOME TR - 18
FELT-08, TS IIZZHRMER S -7, WTUc L Th, kS iaTt
WIS BERN 2722 k0 Fl Tov ey s (BETFORRR) D08
AEBEERFEICAFIEL TWA Z WL MNE o T,

WWNT, ZIHDORKZHSD BT, FEFMERE O YL R A & 5 K BN AT
ETHAT, ZORER, FEMMREICS T 2RO RTIEME (ko REER
TR Z) DEETARO R Eed 2 ENRBENT, £, FREOREMOM
HEDEIZEBNTIE, 2 ORGAIKRORFIEHED I FIRREDIK FIZRB L 5.2 T
WHZ EERTZENTEI

(20) HEFICETEHI L/ —REIZEH S yuxG-yulBODEA <O ® YulB & GepA 12
& B Hl{EHEE
[GREFIX. BeERAE
013FET S LBHEYT / L#ERERE (D<), EEHE. p.58 (2013-9)

[ B Y] b S I IR AR & 0 58 Hp GBI ICAFAE L, hil & AR MR I3 e
WRZEDOEFIREIMERT 268 AREMAEN TH L Z LML TWD, Frox i,
T DIRET 27 T8 ) A REREEPRBEREZ BT 27200 7 F L5
FLLTEML, ZHICHEIGT D708 FRAREAITY & EL, 79K
A RISEMEEREHIER O R 2D TE T2, WMDNEETD 7 TR ) A4 RD£L
X, I a—ART A —AETEME(LINTWD, FEFHICKENT, ZhET
LN SN TV ST2T b — ZABAGIT B D DBERRE L £ OR BRI 2 5
RGN % 2 — N 285 7R (yuxG-yul BCDE) SRS, Z 0T %475 2
& CHRIE - T ORE R O R B RHFEEE O A D Z LA ERE LT,
[5E8k - #5R] /o 7oy MBI T4 ~—MWEMITIZ X > T, yuxG-yul BCDE
DA ZKT e, ZOWRERBEREZRLNE L, £, 204X r
DEEBENEMP ORBIRE LTT L) —ZAEHANLZ L THEINDZ L HRE
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(21)

iz, yulBidDeoR” 7 XV —IZJB@T HERER 122 — KL, ZHE KEE CTRKE
B SE TR Loz # "7 E L | yuxG EEHIEI TR RS L 72DNAY = —
7% MW TDNase 17 > N7 YU o MENTZAT S TR, YulBA 2 DDRAR 541 L
7 FYE— MEEGREBICHEAST D 2 ERENT, £, 2 ORIEERICIE S
B2 RT A Ml % 5] % CepADFRFRELY T HCRENF £ TV DT, CepAl £ D
IEMEALIC LB P-Ser-HPr DA 2 Z L X B Z AW, FkED 7 » 7V v ME
Mra47\0, CepABEAIRCREICHEGT D Z & &R Lz, UL, YulB& CepAE AR
DOfEEFEEITH AN EHBE L TR Y . WHlEAE 2R L 72&MHETo7 v 7Y
¥ MENTTIX, CopABE BIRDCRE~DFE AT BRI o T2, F7o, #AHEZ YulB
& X8 L yuxGRIEIBEIR ODNA 7 1 — 7 & FiW =7 v o 7 MEFT T, YulBOD
DNAFEGIEL T &/ — AT L o THEFE ST, fdDeoR 7 7 X U —HA G K F DFFHED)
DEHET D & ARHIRREAETY VBREAGE T DT AX e —Z-1-1 UERINEHEDF
WA THD ETRINTZ, —F, yuxGRIEREIR & lacz& OEAE & RFF L 7o RE
EEE AW VLR — 2 — T ClE, 7 a— A ERFBFUICH N TET S
AT T A — A AWEEAIZ B-GaliEEDE LW ERNA S,
TNaA—RAELT L) =AW RN LIZ5ETIET A — AOFEHRIT 7L
a—ANMEINDE TR SN, £, U diE, v —REENENR
FIUIZHWGA TR B -GaliGtED EFITA 2o Tz, LLEDORERENS
yuxG-yul BCDEF = A 3YulBIZ K » THIfl S 4L, 747 —ADRMA bhd & A
2N — RENOEBEHICEI DM TAELTL T 2 X e —2-1-U VBN FER
B Yul BODNAFE & & THE L TAa v OBl 25 X 2428, 7L a— 20 F
TE9 2 & YulBASDNAD & i L 7= & L C % CopAE AR D i I BN O CREIZHE &3
LZETHERTA MIGINEZ D B2 6T,

HH - REIDREEL 7 H R XS EHDOERHSHEICER 28

£ 2. HRAER. SHIBR. Bk R, BHE—. 15 B, LORA
F2EEAEREZR - AAHABFFR 208 FESRAXE FAL) BEEER.
p. 130 (2013-9)

A= B D R BERE R 23 A= B R OBAR I AR 5 2 D B G 9 5 7212,
HOMREET L & LTI F v o S ANOINA,. EMOREETLE LT
WEPIEEEICER L, 7R X IEADOBBHZEREZRE Lo, @ILKFIC
BUWTIE, AMEEB O Bbk sk & KFENEICRREES Wz ZSOIMNIAR L D ERE L7
TAHRARIZRGIT, I b FU 7DNA DloopfEis o ko H HEd 41 (£1300bp)
ZRE L, EHMOBGHSENEZ G U, TORE, i Lo ARk &
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(22)

B 20MEEER L &, RENIICREIE SN ZEHICBSWT, "Tri 1 7L
BRE, ROMERZHENMET L TCWDZ ERHBMNE -T2, — T, AN
oM, KE, £0E, K=, BFB. KB, KIE LS., BB, Tl
e, XX THLIMEOAIET, KOKRINDRBETLVRELLLT IR A%
KG L LT, FRRICEHIBOBERZERMEZ IR LT, ZORR, ThZhok
WAER] CIXRRDRFEDONT o XA TPRELEL TR Y, MRX & L CGEEEN
ZHEMENRZE LR T LT D Z EmREniz, ULEDORRENS, KZEOEEDIC
K DHAAFE &0 S I OFREET BRI T L, WP NS X 255
60004 & 5 BHIOREEEIZ L 0 3 LWEIRIIZERIEDIK TR Z 5 2 L 2VRE X
Nic, EMIR/NMEMDHERE S, BENEBIOFENE 725 2 LT, BENE
BREIEDME N L LR S D, S DIT, M ERILKFEOT I3 X LM% %15
(2, B BREIR T TasIrIF3= 7 ) R O RIS & e L, ~T a2
BAEROBHEZ K LI 2 A, BT AR XILMAOMICEZR L, Hlomon~T
DGR AR LT e, 202 Bk, BIEMEREEIOREO K E A/ NMEMIIC
BWTH, BEISHZ R MBI < 2 & 2RI 5,

BEE—REFHEDT ARX I KA 8-0HIG REIZDIVT

KEHRE. RAEN. Kk F. LUEXHE. MR E

F 2 RRAEREFR - BAMIEFS 2013 FEERAXE (FWL) . EE%K. p. 89
(2013-9)

o e 55— RS MU K o THUE SN U YE B OB A ~ DR BT ERB K
VDEBEHEDO KX ZRELTETH LN, £ OBIGH 72 B FRRE I KT § 2,
FEENOLDE=LY T OFEREICOVTOREERITD RV, R EIRIC &
> CERIEMRFENE U DO —2 L UL THIIRN OO E b i iz -
TH U 7B MERR FE 23 “IRAIICDNAZ iR (bd 5 2 L IC K 2 IR 3 5. £ 2T
AMFFE TIXBREEH O HEHYEWE D B AB IS 5 2 2 BISEEB AR X 5729
W2, JRFPD 8-t FuxvTAXx 7T /2 (8-00dG) DIERE % it 5 55 CONADEE
fb# A= %5 D F il Adc. 8-O0HdGIIRIL X A — V= T MEE I D
B A U DGEED T, HERAERIC X - TN 2 5 RB SN T D, 2011
L0 @ B RAREERS, NI 36 K ORISR IR O bR T D 3HILT T 7 1 2 XX % fdifg
L, JRY8-OHIGOIREZ LZ LT-. ZORER, Ko OBER S CHEREN
Aot oo, ZERFERIZES U7 RH8-0HdGHEE DML b o 7.
— T EEREE D G HEE S LD ER OB IS U CIRH8-OHdGIR EE 1T R < 72>
T, FMEERDT & OFAF OIS > v LR L JRF18-0HdGHR 13 [/ — Hy
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(23)

SOHESNAZEEOB TRE LTSSV TEY, MEORICIZAHEMBERITRS
Nidolz. LLEORERNS, BEMSIZEBIT 57 I3 X I OJRT8-0HdGHEFEIZ
92 B R O R BTN 72 & DO ZF OMOBERIZ X 2B L D H/h S VER
TR ENT. FREBODNADOEZAZSONTHI har R TBIR~A 7 a7
FA P EREIREICBUET T CTH 5.

FHEOIREEHCHF o=/ 0T o 0EALRLABEZHRDE LEBBETOSH
A (RR42—REBFEH)

ATFEKR, EB =, MBRUE. ik =

F 2 RRAEREFS - BAWILEFS 03 FEARKXE (EWL). BEEESE
p. 89 (2013-9)

a7 v (Martes zibellina)1x=—7 37 REEALEIZIA < 5343 2 ARbhdE oo /Y
BWETHY ., HENUALOREEI L > o AEZ TR X 2B A = T 7 L HEW
ENd, £, BEREBROSHEEN R <. HIBEROSELIRE S ST
Do AEFFRTIE, U IANOBBEOKBEERICNZ, I LAF v IEESLT Y
> A - TR O BB 3 AT T D AR K 0 ISR U 72 2Tl (R A kE BT
2 k= R U 7DNA(mtDNA) D AND2E A=+ DECF (976 bp) % fifgae L. 50Af [k & A 3
— LML OHEE 1T o7, BT, WO Sl & KEEEMIZIIT 5 EA
BBR Mo 1r2 ]z (909 bp) DESIZRGE L, DAL F L OXtE, LOANT
B2 % A T OMMPRE) AR O 2T~ o, FORER, KREEER B L £30—4004
FERTIZ A7 L7232 DmtDNARAE (R1-R3) HER S AL, WInLh 7 7L & iniEINC
BEMZREDNE L, OAORBECTES EEINTWDLZ ERHLNE R ST,
—H . DAEAF ¥V AR TEHRIRFEORONTNT B2 AL T OB S,
AT AR D A IEHUC K D RIEE VR OB N R s ivlz, £z, U v - db
WEE - BT 5 Tl RURHD B I K16 AR 4 L 7= B E A O SR HEH1 A3 5y
HLTWDH—FT, PNU UDBIER2ZRDNT 0 Z A T h Boholz, MHelrdd
ENT/N D b, BEICIIREDO 7 o7 v LHGEIREE . SR TR T AV BT
VBRI RENIRIE L TS Z EAVHBA L, KD S OFERAE R H
ST ENRBE N, I, LEN LI RaE b b TARE b -
TelMelr~7a Z A4 T HEEIEN S Rohotz, ZRHDOREENS, 7 uTF
BIFCOBRBE A L DR O M ENIZ LY, 2—F T KEEDJRIK TR
DLWl L VLB A RER L= — T, B AF vV I EBE~NTEEOKBIZ L > TH
FiEhEsL Lzt B2 oD, £, LREZ O & Lo BT e o Rt
b E SERERIHOEER L 7> TWVDH Z LR ENT,
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(24)

(25)

HFEBRICET52EBHMALOE FOATDINADYIY H LICK SMEEFE
WIBERR, EARMEEA, MAHE. FHFZFZ
FORBAREYIFERE (L), BEEEE. p.22 (2013-9)

AR TR X AN CTIEE T 2 & BREBEARIT T BN AR S D, o i
MBI AT O 512 L o CGRIB THL 2 £ OB AL T O E L <
CEEBELTOWD, TNOOMEEOMN G, SRR AR X 2RI U TR
EDSME TR o fE bt b A TDNAZY) Y H L, A2 583 5 05
ENREZ HND, F T, BRES cerevisiaem BT VAW E U TpSRIT T A3 K
ORI 2R LTy ha A TINAZY) Y 9 2 & Gl % 5
THIEEMF LT, B ba A TDNAOYIY H UL, FBIVEREGEKRDOE Y ha X
7 DNAD AN A 2 SRS (RS) Z R U FMICHAL, A7 27 h—RIZLV b
AT —BOREEZFE L TTo 7, MR TS IVERAKRIANHE Y
T ET, ERCAEERTIEEIVEMRIREROM G600 2 & T, EFEEN
REET L, MEEZFETE 7, Lol ErRBOEFEMBEAAE T, %
ROEFRIT ALY bmrole, —fHEDAEFMaOE S Fr XA T7H0 L
A1y NMEBOREERNT D . AN L U7 JRA ‘E@:?&@M%RS%H
AR, IV LB Hadholelzd LR S, RSO KRKDOINH|IZ
EHEREABTEEL 2L E2BFILTWD, E5I2, BB IEDEMIC %Lt
zy6+—€%ﬁ®fm%~&~mowf@ﬁbio&waéo

HFBRIZEVWTEEBANALDE O A7 INADYIY E LBFERKICHIRT 54
TR OO AR AT

EARMEA, MIAEE. WIEER. RERKZ

E 6 EBATFAEYFRER (MF). EE on line (2013-12)

A B, EERLHVOEROREB I OREER LI V‘T%?@I@L{E?‘fﬂ?ﬁzi%#ﬂ
HENnTWb, L, B8 AW R BA TR L7258 1T REEA~ LI
RENER IS, £ 2T, LTB%%ET@ZE%@#?&%H:%@ 2L L THEET
fﬂ?ﬁz%% CRMBFEHEE AT E 2 532 2 LNEETH D, DN

X, SR RAGHIA X 2RI U CRIE O &M TR A n b hr 2
7 DNA #8100 H L, Mt ZHEETHZ L TRIEETHD EEX T, £ T, 3
BeRE S cerevisiae ETIIVAEYE LT pSRL 77 A I KON R 2 &
MM L7zt b A7 DNADYIY H LIC XK 0 MfSEA FET 2 2 & 2t LT
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(26)

Do

—ERHIRIZ BT TV B AR Fot o b AT DNA ORI HL# 2 A5
A RS) ZHIAL, EBICLarvEF—PRESTAI FEREA LA ER L
7o Lar v Fr—VPEETFIE. Gl TaE—F2—0HIBEFICHY, TF77 F—A
B TREETDHIZ L TRy bu AT DNARYIY a5, Y10 H LoOFE AT
KNPRKREETL, MIRSEEZERZ$Z LTz Lz, L, & IV BRAEKD
POHLZFEL LT L— b ECHEIREOATFae=—RNHB Lz, £ T,
AISEHEE DN FE 2 W ET H DI ETFMIROAETFRINEZ AT 5 2 L L,
T L— MEBRTOE IVERAEN S OEY H LIZEB T 2 EF/MME 51 BRIZDOWT
QLB R DNA D7V AT 4 — R VESRIKEIENTIS L O > b 1 A 77345 DNA O
T 2 AT 272, TORFR, KEN 2O RS OF FMRILTEY, Zhick
DEIVH LB o lc ZENRBEINT, 2. TOMOEFHABDFIZ
TR N F — AR E L TWDE DB H Y | AFFRK & OBIFREZ T~ T
Do

SHIT. INHOBREMEHTHZ L TEFRE I DK T S, MIgEHED
B EYET D,

FEE O R H & RF 72 Bis O R HEEn S il
BEERAER, RIFEER. LEFX
F I EBARDFEMFRFR (MF). HEEESK on line (2013-12)

FEEOT I AR & OXET 2 BHEINEIT LV ppGpp A S5 & GUP
F—BRHE S, HIEAO GTP LULAMETR L, WilZ ATP LUV B3NS, &
D RNA RV AT —FDOFEE ATP & GTP) DMK T D IRELENT, B n T Dlis
TR RO T ) R ICRAT LTRGBS B BT 5, £ < O
FEE R T D 1E & A OBMERGHEIIL, 2 b OBB T OEREBIEHALDO 7T
=k T = UEERENENED S TS, BiEHIEIO DN~ 7 a7 LA
AT Tl IRBIGHICEE G T 2 8E 772 2 < OBRMEBRIE 23 Z OO BHFIR G
FlH 22 T D 2 & AR ST, RREEIC GMP A REE DLEAICTH LT =
A=V ERMLTY, ZOFEHFID GMP A plklE SR O PR F IV RIS D B s 5 il 48
MBIEEZIND, TaA =V ICLHMFEMD DNA ~A 7 17 LA AT TIE,
T aA = ORMBRETERIZES Y UiRY L—RICBE5 T 5, 2 BEOELD
Yot —%F—+¥ (kind & kinB) ZIEIZHIEIT 2 Z ENHBA L, 2 b D&
GFOarTo7ne—F—fEkE A lacZ G IR TIX, kind & kinB &=+
DORRB RIS OEEFEN T T = THHMN DI, T a4 =R L 5 EDE
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27

(28)

(29)

(30)

(31)

MEEREHRIEINR Z 5 2 L 2L Lz, 2 OIEOEESHIENIA 7B 53
% AbrB & D\ ME CodY (KT Leino Tz, FTo, YetodRK LD kind & kinB Dz
BHIGROT T2 2 ST = CERT 5L T aA = IRINTCHE SN D LT
TERL D A7 & TR B A - W Tl ORI E HiR< M5 Z L 2R L
Tre THHDFERNDG . ATP LV OHENNZHEINT % kind & kinB O I1E O BAfx
GHIEOEE S, U UEY L—3RIZE D Spo0A ~D U Uik L #5IC X DT RR
BRIG DT D DB L E 2 HivT,

AAATSERDIIEEND a1-7 FLF U L BRAESNEOER
AEBEE. THETF. KEHEH, Anthony T. TU, BEA
BAESS 133 £4 (M), KLBRESE on line (2012-3)

HFBBICEVWTEBANLSDOE FOAT7INADYYH LEERICHET 54
pea lialo): iy

BEAMRGL. MAME. RERZ. WRIEEH

BARZLFEMETE - hUE - BEAXA. BAES I V2RA# - FEE - 1
MK 2013 FEBRILEAR (BARELZRPEEXEE 37 MFEER (L
5). HEEEK. p 5 (2013-9)

TABHTOIFVOMEMER A LB AR ARR/GUS LR—4 —&
EFREASOAXFTXFICL L PBRKED I 74 FhEZR YT
IS2/NEE. KB, FH 13

BARZLZEREE - PUE - BAAXHB0BFESRALERE (L), #EE
E&. p. 122 (2013-9)

shAE (triacylglycerol) %453 BEERE Saccharomyces cerevisiae ZEEIEDER
il

BRFERS. MBS, EHFKZ

AARERZLFRER - hOE - BAAXE. BARES S UFREE - dUE - A
MiriEMEX 2013 FESRLERR (BABRLESPMEREE 37 BEER (L
B). BEEESK. p.56 (2013-9)

SHAE (triacylglycerol) #4ihd BBER Saccharomyces cerevisiae ZEE¥k DR

#
BRAERC. MIENER, RBERZ
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(32)

(33)

(34)

(35)

(36)

(37)

B.

% 31| YEAST WORKSHOP (BERS). BEZEESK. p. 48 (2013-11)

HEBBRBAOKRNREIZE (TS SSDI DR
BINERE, RBEX. FHFZ. LE5H
55 31 [E YEAST WORKSHOP (BEIRE). HEEEK. p. 49 (2013-11)

RAIRE Penicillium decumbens =AW= T7ILH o DEE
Axith, WRBEHE, EHFEK2
%5 31 [@ YEAST WORKSHOP (EEIRE). HEEEESE. p. 50 (2013-11)

BEBRBOXEICHT 2R LELSOEETIILI—ILEBORA
EE OE. RIS EHR2
%5 31 @ YEAST WORKSHOP (EElR&). #EmESE., p. 51 (2013-11)

BUENTIHALDHERERBOTEH - RE & HEEBEREDIRE
fEEES. CRERTH. AZRE
55 31 [B] YEAST WORKSHOP (EERE). HEEESK. p.23 (2013-11)

EB2R} Kazachstania naganishii|Z§ 1+ 2 EE{KE S (CEN) D4FE
KADE., FHRFE. EERTFH. AERE
% 31 [B] YEAST WORKSHOP (EEIRE). EBEESE. p. 24 (2013-11)

BB} Kazachstania naganishii DEEIRZE XA T DEEF DR
BAEE. EETH. AERE
% 31 [B] YEAST WORKSHOP (EEIRE). EEESE. p. 25 (2013-11)

,.L} ALY 4
11T

anj

(1) Phylogeographic and feeding ecological effects on the mustelid faunal

assemblages in Japan.
Jun J. Sato
Anim Syst. Evol. Divers., 29, 99-114 (2013)

Phylogeographic and feeding ecological studies of seven terrestrial mustelid species
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(Carnivora, Mustelidae), the Japanese marten Martes melampus, the sable Martes
zibellina, the Japanese badger Meles anakuma, the ermine or the stoat Mustela erminea,
the Japanese weasel Mustela itatsi, the least weasel Mustela nivalis, and the Siberian
weasel Mustela sibirica, representing four biogeographic patterns in the Japanese
archipelagos (Hokkaido, Honshu-Shikoku-Kyushu, Tsushima, and Hokkaido-Honshu),
were reviewed in order to clarify causes for the faunal assemblage processes of those
mustelid species in Japan. Here, three main constraints were extracted as important
factors on the mustelid assemblage. First, fundamental evolutionary differences
maintained by niche conservatism in each ecologically diversified lineage (“evolutionary
constraint”) would enable the species to co-occur without any major problem
(coexistence among Martes, Meles, and Mustela species). Second, “ecological constraints”
would force two closely related species to be allopatric by competitive exclusion (Mu.
itatsi and Mu. sibirica) or to be sympatric by resource partitions (Mu. erminea and Mu.
nivalis). Third and most importantly, “geological constraints” would allow specific
species to be embraced by a particular geographic region, primarily deciding which
species co-occurs. The allopatric distribution of two Martes species in Japan would have
been established by the strong effect of the geological separation in Tsugaru Strait.
Elucidating both phylogeny and ecology of co-existing species in a community
assemblage is important to know which species possess distinct lineage and which
ecological traits are adapted to local environments, fulfilling the requirement of the field
of conservation biology that endemism and adaptation should both be considered. The
Japanese archipelagos would, therefore, provide valuable insight into the conservation for
small carnivoran species.

C. 58

(1)

BRIGICHANDHAEDERCLE L RFHMBENLH X HEDEEGHER
ME=ZXR. REFE. £ =. ik =

BAEYMZFRR [RFEHIESF DNA TREANTESLOOERE] FTE. X—#
EHAR. R, pp. 183-212 (2013-6)

M) LW IHIREIT, KRR L T ZoMER ETIE, ARl E T 9 2 TH

WICHEREHZ R L TWD, LT, MAFAELT Tl EWECHED
BIRRNAXIZE S TH, BIENES TH D [ IZHKZRFLT WS TH D,
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(1)

(2)

(3)

(4)

(5)

(6)

ZOETIE, TV, B0 [ BNEFOREIE | WALEORAREIZ) )
DHBIGFIZOVWTET, £ L THADHILE A2 T OIS+ RFEHBEE S B
EADEIZOWVWTOREEZRNT D, 1 DHIC, 73R X INTBIT L BAE
BT OER L BOZHL O0NbY 23T, HEOVTAY IR AIBLOT I *
A OEAFEBRICD O RS e B oM OFEE R L, £ L=
Ry ) XL =R T IR LOND BAOEFHEL L BENEROR—FKIZS
WTIRR 5,

Z D

HIEDSHRIELBICHEITIREEN
ik F
BREHR BEBES J)— Y1 I UREESR (B (2013-3)

7 Lo RI-MEILEDEL &R

£k iF (BfFEE)

EEESFFREMNMRIEEIA T 25 FE B2 - AEHER (HE)
(2013-6)

TUDTHMNIMEE
k% =
hERE 201347 B 23 B 28 @Il 2E8E (2013-7)

T b ADBN
&8 =
LETLE2013& 78268 INFLEIR] HE (2013-7)

BRI (?) #EYEFE> TRERE !
KEHH
RBIUXZ4EGITFER £ 13EARAERE (G&EWL) (2013-7)

BIEHMSHREOBRT-HEWIAEEG & LT

BERBRUVERBMIEENRE LE-ELERFHRR
EB F (EFEE)
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(7)

(8)

(9)

(10)

B E REEEEERMRAS (2013-8)

HEETOS L/ —RAREICEL HEGFHORRH EHHE
[GREFIX. BeERAE
524 MXFMRRE (WF). EEE. p. 11 (2013-10)

HELEDORIZH T HIREEIL DAERA

() S

OB LEERREEE T 25 £EF 3 RMAESHN REBRRHMZOMTIS
DRREBETE) I -BILKZET ) —VYA TV RAR|RE U —HE-. E5&K.p.2
(2013-10)

BALFXS0 BMEONA AT I ALT vEA

AEHH

VAL FEEFRIREEE [T 25 £E% 3 EMAESFMN RERRHMZOWEINLSR
DB EFE) I -BUXKEIT) - A T ORARARE 2 —HM-. EEE.p. 3
(2013-10)

AYERLABRARNZETAL-IRREORE LML, HER

(MEH) ORFREESEDOEFTERICONT
R EHZRAER
U5 LFEEFRREMEE [T 25 FEF 3 RMAESE RERRHEZOMRINLS
DRREEIE) ) -BUXKZET ) -V I VAMERL L2 —5f-. BEELK.
pp. 2-3 (2013-10)

(1) EEFHRIEABBORENDIEMBHLE S X T A

(12)

N

OB LEERREEE T 25 £EF 3 RMAESN RERRHMZOMTILS
DEEEETHE) ] -BUKFET ) - A I VAR|RE U2 —HE-. EELK.
pp. 3-4 (2013-10)

HEIFRBRABSOFNMREA~ DB

HA U 5 BA

XEH P AR KPR REBVAIIEER REEEMFZORRLRDOR
A1 5 4 BIARRER [MAEYOHERRE IR/ N\M T ORATR-. FEEER.
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pp. 4-5 (2013-12)

(13) HEEORBETOLJFILIEE LEYHE - TERB~OIGA
INGEIb
XA BRI R FERMOAREBEAIESTR IREREHNFZOMERIOR
B % 4 EAREES IMEMOMERR ] IRIE/N\1 T ORATR-. BEEEX.
pp. 10-11 (2013-12)

(14) BBEZE-T. &YHHEIZ!

AERE
BILKREZER ! ) L—BE-CADMLDRRZEEEH=HIT- (1R (2013-12)
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