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Parallel loss of sweet and umami taste receptor function from phocids and
otarioids suggests multiple colonizations of the marine realm by pinnipeds
Mieczyslaw Wolsan, Jun J. Sato

Journal of Biogeography, 47(1):235-249. (2020)

Aim: Pinnipeds are thought to have evolved from a North Pacific ancestor, although some
fossil evidence suggests a nonmarine Arctic origin and separate invasions into the North
Pacific and North Atlantic. We here set out to test differing hypotheses about the origin of
pinnipeds through identification and age estimation of pinniped marine invasions.
Location: Arctic, North America, North Atlantic, North Pacific.

Taxon: Pinnipeds (seals, sea lions, walruses, and their fossil relatives).

Methods: Because evidence indicates that taste loss in marine mammals and birds results
from adaptation to the marine environment, we examined 16 representative pinnipeds for
loss - of - function mutations in the TASIR1, TASIR2 and TAS1R3 genes encoding the
sweet TIR2-T1R3 and umami (savory) TIR1-T1R3 receptors, and used the loss - of -
function events of these receptors as indicators of marine invasion. Results: Numerous
loss - of - function mutations were found in each pinniped TASIR (22 in TASIRI, 21 in
TAS1R2 and 42 in TASIR3). Six mutations were shared by all phocids and six other
mutations by all otarioids (otariids and odobenids), but none by all phocids and all
otarioids. Selective pressures on TASIR1, TASIR2 and TASIR3 were estimated to have
been relaxed, respectively, 16.3, 20.1 and 19.8 million years ago (Myra) in phocids, and
12.1, 18.1 and 18.2 Myra in otarioids.

Main conclusions: All TASIRs, TIR1-T1R3 and TI1R2-T1R3 are nonfunctional in all
extant pinnipeds. Both receptors lost their function approximately 20 Myra in the
Phocidae lineage and approximately 18 Myra in the Otarioidea lineage. Both lineages
have colonized the marine realm independently, which entails nonmarine origins of both
Pinnipedia and its stem lineage. Combined with fossil evidence, molecular findings here

suggest an Arctic center of long - lasting (approximately 38-18 Myra) nonmarine
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pinniped evolution and at least five separate marine invasions, with the extinct
(enaliarctid, Desmatophocidae, Kolponomos) and Otarioidea lineages entering the North
Pacific and the Phocidae lineage the North Atlantic.

Evolutionary and anthropogenic factors affecting the mitochondrial D-loop
genetic diversity of Apodemus and Myodes rodents on the northern slope of
Mt. Fuji.

Jun J. Sato, Haruka Aiba, Kouichi Ohtake, Shusaku Minato

Mamma! Study, 45(4) :315-325. (2020)

Nucleotide sequences of the mitochondrial D-loop region were examined in three wild
rodents (Apodemus argenteus, Apodemus speciosus, and Myodes smithii) on the northern
slope of Mt. Fuji, the highest mountain in Japan, to elucidate the past evolutionary and
present anthropogenic processes shaping their genetic diversity. Nucleotide diversity,
median-joining network, and mismatch distribution analyses suggested that 4. argenteus
has multiple divergent lineages, possibly due to multiple previous expansion events,
whereas 4. speciosus and M. smithii are younger lineages that could be derived from
single expansion events. These findings indicate that Mt. Fuji plays an important role as a
reservoir maintaining lineages through multiple past expansion events. Artificial
infrastructure also affected the genetic diversity of the two Apodemus species, as
populations of these species on the two sides of the Fuji Subaru Line roadway were
genetically distinct. To construct a proper conservation strategy based on genetic diversity,
we suggest that the past and present contributors to genetic diversity must be clarified.
Such clarification is especially important for the Mt. Fuji environment, which harbors

rich biodiversity but also incurs much human impact as a national park.

Gadol inium causes M1 and M2 microglial apoptosis after intracerebral
haemorrhage and exerts acute neuroprotective effects

Masatoshi Ohnishi, Takao Kai, Yuki Shimizu, Yukino Yano, Yuui Urabe
Shunpei Tasaka, Marina Akagi, Yasunori Yamaguchi and Atsuko Inoue
Journal of Pharmacy and Pharmaco/ogy, 12:709-718. (2020)

Gadolinium (Gd) affects microglial polarization during remyelination. We previously

reported that the suppression of proinflammatory microglia was neuroprotective in
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intracerebral haemorrhage (ICH). The objective of the present study was to investigate the
effects of Gd on microglial polarization and neuronal injury after ICH.

Gadolinium was intraperitoneally administered to ICH mice prepared by an intrastriatal
microinjection of collagenase type VIL The polarization of M1, 2a, b and ¢ microglia were
evaluated by real-time PCR using the respective markers. Changes in representative
mRNAs were also confirmed by immunological methods. Neuroprotective effects were
evaluated by counting NeuN-posilive cells and a behavioral analysis.

One day after ICH, the mRNA levels of proinflammatory Ml microglial markers, such as
inducible nitric oxide synthase (iNOS), and anti-inflammatory M2 microglial markers,
such as arginase 1 (M2a, c¢), Yml (M2a), and transforming growth factor-p (M2c),
increased, while those of chemokine CCL1 (M2b) only increased after 3 days. Gd
decreased the levels of all M1 and M2 markers. Arginase 1 and iNOS protein levels also
increased, and Gd reduced them due to apoptotic cell death. Gadolinium attenuated oedema,
neuron loss, neuro-logical deficits, and the mortality rate without affecting haematoma
sizes.

Gadolinium induced Ml and M2 microglial apoptosis and exerted acute neuroprotective

effects after ICH.

Draft Genome Sequence of Saccharomyces cerevisiae Strain P-684, Isolated from
Prunus verecunda

Hiro Takahashi, Takayuki Yoshizaki, Hisashi Kondo, Taichiro Motomura,
Masataka Murase, Anna Takahashi, Shuichi Fukuyoshi, Chiyoko Machida, Shin
Kanamasa, Hiromi Shimizu, Shin-ichi Iwaguchi

Microbiol. Resour. Announc. 9, 4t (2020)

Saccharomyces cerevisiae strain P-684 is a yeast isolated from the flowers of Prunus
verecunda ‘Antiqua,” producing high quantities of malic and succinic acids in sake
brewing. Here, we report the draft genome sequence of P-684, enlightening the

mechanisms of biosynthesis of these organic acids by this strain.
Identification of critical residues for the catalytic activity of ComQ, a

Baci/lus prenylation enzyme for quorum sensing, by using a simple bioassay
system
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Kazutake Hirooka, Saki Shioda, and Masahiro Okada
Biosci. Biotechnol/. Biochem. 84, 347-357 (2020)

Bacillus ComQ participates in the biosynthesis of a quorum-sensing signaling molecule
(ComX pheromone) through catalyzing the prenylation at a Trp residue of the precursor
peptide (pre-ComX) with geranyl diphosphate (Cio type) or farnesyl diphosphate (Cis
type). We hypothesized that several residues specifically conserved among either type of
ComQs are important for their substrate specificities. Using a simple bioassay, we
revealed that Phe63, Asn186, and Gly190 in ComQgro-r-2 (Cio type) were nondisplaceable
to Ser63, Glyl186, and Vall90, the corresponding residues in the Cis-type ComQ,
respectively. A three-dimensional model suggested that the 186th and 190th residues are
involved in the pre-ComX binding. In vitro analysis showed that substitution of Phe63
with Ser in ComQgro.r-; significantly reduced the geranylation activity but substantially
enhanced the farnesylation activity, whereas substitution of Ser63 with Phe in ComQ¢s
(Cis type) reduced the farnesylation activity. Therefore, the 63rd residue was found to be

significant for the prenyl-substrate preference.

Orphan nuclear receptor RORa regulates enzymatic metabolism of cerebral
24S-hydroxycholesterol through CYP39A1 intronic response element activation
Hiroshi Matsuoka, Miyu Katayama, Ami Ohishi, Kaoruko Miya, Riki Tokunaga,
Sou Kobayashi, Yuya Nishimoto, Kazutake Hirooka, Akiho Shima, and Akihiro
Michihara

Int. J. Mol. Sci. 21, 3309 (2020)

Oxysterols, important regulators of cholesterol homeostasis in the brain, are affected by
neurodegenerative diseases. Early-onset Alzheimer's disease is associated with higher
levels of circulating brain-derived 24S-hydroxycholesterol (248-OHC). Conversion of
cholesterol to 24S-OHC is mediated by cholesterol 24S-hydroxylase in the brain, which is
the major pathway for oxysterol elimination, followed by oxidation through hepatic
first-pass metabolism by CYP39Al. Abnormal CYP39A1 expression results in
accumulation of 248-OHC, influencing neurodegenerative disease-related deterioration;
thus, it is important to understand the normal elimination of 24S-OHC and the system
regulating CYP39A1, a selective hepatic metabolic enzyme of 245-OHC. We examined
the role of transcriptional regulation by retinoic acid receptor-related orphan receptor o

(ROR), a nuclear receptor that responds to oxysterol ligands. In humans, the promoter
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and first intronic regions of CYP39A1 contain two putative RORa response elements
(ROREs). RORo binding and responses of these ROREs were assessed using
electrophoretic mobility shifi, chromatin immunoprecipitation, and luciferase reporter
assays. CYP39A1 was upregulated by RORa overexpression in HEK293 cells, while
RORa knockdown by siRNA significantly downregulated CYP39A1 expression in human
hepatoma cells. Additionally, CYP39A1 was induced by RORa agonist treatment,
suggesting that CYP39A1 expression is activated by RORa nuclear receptors. This may
provide a way to increase CYP39A1 activity using RORa agonists, and help halt

24S5-OHC accumulation in neurodegenerative illnesses.
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oz )—MWEETFTTCCDRIEEZ LEEEZA, HESL,3 L HICEIR TCa~Y v
I R B ETeIEMD CD A7 MICEk LT, BICHES 28BS 727 4V

AEETCD ZBIELEZE A, WTFhbEWAY v 7 AEBEMOBE~LB
LT, S Ean, HESL,2,3 ¥ U 7 HiIXRARERES /37 BT, HES2

DI HES1,3 &g m R TN RE INT,

FmEROMEAE B8 L 1R DNA 7347

ERE. KRR, SFF

BREREFRE 6] ALEAS (BHAE. £4GE) EEH 8. (2020-3)
FRIOF I VAOBRERAD-OREHLE (REFEMELTED ]

T H R A (Apodemus speciosus) IZTEEDOHEMBICERILERBROEKETH

V. ZOBESHCEETAELEZ LN TWS, BARNEOCR BHREETIZR T 5 ZAK
WCERTATHIRRIOELWRE LT, EFEMAEDNA trol 2~—F—& L7 DNA



(5)

ABN—a—F 4 TECLIZEBEGTEITI L, 7RO T7 <% (Quercus
variabilis) BT WX XIDEERBYMTHIILEBHOMN LR, THRX
TREAHATKIZ R 7Y 2720 A0BERH Y, ZO R 7Y O—Ei3E
EHT LT, TRTFORPEHFEND, 2FV, THRXINRNT XK
DR ATREHIZBEE T Z ERREIND, T, TR IEERTH 7D,
FOEIFEEEL 72, NICHEN THEE CREL, REROAERE T X 55%
BERET2E2LNS, BLBLOLEROERPZRIET AT, AR
TERB L 72K > 70 581, fadE MiFish) , "HALE MiMammal) | ¥4 (trnl) .
Em (165 rRNA) Z2~=—H—& L7-REE DNA 9T %47 o7, BETREZ LI,
trol OGHIC LV BRI RN AKOFNS TR FRNEHEETRE SN,
TDZEiX, ROT XX OEBMIEE TRABF W EZ LE2TET S, LKA
EORRR T BB 7Y 77 (Takifugu alboplumbeus) & 3 v 3 A
(Sillago japonica) DEM%., T b2 KU F DNA COI Bl FIES XS4 L
TefER, ML BICREE Fus XA RO T 707 U CEBAEETS
EBALNE o, BRBOTRvX L Vol X AVEEOBMAERBRIIE
PTIROS, THRRIPERTARITDRROBEEERCEELE L T
5E5ThAB,

HBAXIIEORKOFHELICHES =y FHEIDNA A 2/8—a—F ¢ VJ IS
& DM

BBER. BHRE. L. BREH

BA4EBFRE T BLEAR (REXE. 44E) E5%p8. (2020-3)
(HREIRFT A VNAOBEERRO-OREHIE (BEEITEELE LTER) ]

BOEFIT, £RGEHT. FHE, B9 0B RICE S =vF 25052 L T
BEIZ B, dbMBEIZIXT I 2 X2 (dpodemus speciosus). & AR X3 (Apodemus
argenteus), TV ¥ FRAXI (Myodes rufocanus) &\ 9 3 FBOER X I NREE
AR LTEY ., 3 BOLERBRETHRBO =y FIZEFEL T35 Z 2 2Hm
BhTW3, LirL, BYD=y FIL oW TIHESCE NEY & EMESETHA
BRI RE L ENTWRY, £, BP0 =y FIBCRBO = v FEEE
BV OERECHEBEEDAEE L~ TELTILEZLNTWDLR, 20
ERIIARMATH D, £22C. AFATHIBOFRIIOEY =y FOHEID
ERLHERT B0, INA AZAN—a—F 4 VTR LDEESTEITo T,
Ry 7Y BAEED 2018 4E00 6, 8, 10 A & 2019 &0 6, 8 B 1 AL#EE K D R EERT ST
HCRNT, EEIEOFXAXIOWBRELFER L, MEESEC NI v 7R

[



(6)

(7)

DEFBEWM LTz, FOEZF TICERFE tral BEIOI b FY 7001 &v—H—
E LIZDNA A Z _—a—F ¢ T afTv, SBEROEHEL, BXrXI0ME
FEEEIEY - BHAREOERILEEIT o, BRE LT, HEHERD
£\ 2018 £ 8 A it BRTW-EHEMOEBRIIRE hoTz, £, HEMERD
72N 2018 210 Hid 3 AR TW B O BRI/ N E D o7, LA L., 2019
FEZ T THR X I OFEESKIBIZHEMST 2 L ESMERDOEZ V8 ATH 3
Eh= v FEFEIL O, EREICEL T, R 2 ) B3REEEIRIZL
TEATIFR T, THFXRXI L ARXIPFRICRY = FE2HBILTN5B L
ENTW2S, 20184ED R 7Y BIEEIZRTHARARI | EARAXI, =V FF
FRIFEEZ R TV EZRBRTRBY = FEEPRENVZ EBRREN, ZOZE
235, 3 FEIIFECERMBZEREOE L, o, B AIOEFEEIIGCTE
W=y F S TnBEEZLLNE,

T LA RRBROFNMEE S REITE
IOk, FEXE, EER4E
BAREMFSE I BAR 2020 (51 VEE) EEE p266. (2020-9)

TUH AR ERTHEE, £ coli BEEE LTAHVWLN AR, BRRTIEL
BHOKA ZMEZBESTVWAIEBBESND, £I T, T VH U RfERE
E coli, M luteus, B subtilis® 3TBEOMELZ B THAEE L, £FEMEIC
X3 BTEFIECDOVWTHTAT, £ ocoli ZEEE L TR LB DT VATV R
BRI, F coli > M luteus > B subtilis DIETH o, M luteus %
EEE L TRERBER LI U AR B OBIFMIX, M luteus > E coli =
B subtiis Clh ol B subtilis L L THHMUEE LIz L v AR B OELT
MEiX. B subtilis > E coli > M Iuteus DIETH-7z, TN HDFERMNSL, =1
HyABBRIE, B MERLTWOIMELTDERIH L EEZ LN,

BUHEONSEEBL T FIOBBOT M VEEREICONT

ERRR, BPRE. SBEZ. IWEFR, TRE. AERE

BAIT RS - 04 ¥R 2020 FEXE (Fr5142). RREEF. p.96-97
(2020-12)

Fukuyama City is known for its roses and edible grapes, both of which have been
adopted as brand images for the city. In order to promote the city’s brand through

biotechnology, we isolated wild yeasts from the flowers of several rose cultivars and



Muscat Bailey A grapes without seeds. One yeast from Mr. Lincoln rose and three
yeasts from Muscat Bailey A grape were found to be suitable for winemaking. The four
yeast strains were identified to be Saccharomyces cerevisiae by DNA analysis, and were
distinguished from each other by electrophoretic karyotyping. In this study, we
investigated the fermentation abilities of the four yeast strains under winemaking
conditions with a Fermograph, which precisely measures CO», accumulation with
follow-up calculations using computer-based analyses. We found that fermentation
ceased within 5 days after inoculation of yeasts into grape juice under two conditions,
namely, 150 ppm and 200 ppm of sulfurous acid. All yeast strains as well as standard
wine yeasts showed high fermentation abilities, proving that the four yeast strains used
to make local wine are suitable for winemaking. We are currently examining the
fermentation profiles and percentages of remaining yeasts by using mixtures of the four
wild yeasts in winemaking. In addition, we are investigating one rose yeast, Torulaspora
delbrueckii, which is known to confer good fragrance on wine based on Fermograph

analyses.

(8) FEFEMENRO DT A VEE~D#ERA (F2H)
G LIFER. MMAE, ILXE, 06—
BART KR - 74 2%4E (ASEV JAPAN) 2020 £FEXRE (EHEB). BEAIT K -
74 EREE. 31, pp98-99 (2020-12)

P-684 is a Saccharomyces cerevisiae strain isolated from the flowers of Prunus verecunda
'Antiqua’. Sake brewed using P-684 had higher concentrations of malic acid and succinic
acid than sake brewed using such yeast strains as Kyokai nos. 7 and 9. We obtained from
P-684 a mutant strain that produces a red pigment and designated it as NYR20. In this
study, we applied NYR20 to winemaking to improve the color of red wine, or to making
rose wine using white grapes. NYR20 required 3- to 5-fold longer time to complete
fermentation relative to OC-2. The cell count of NYR20 used as starter had no effect on
the fermentation period. On the other hand, red wine made with three times the cell count
of NYR20 had a darker color than wine made with the original cell count of NYR20. This

effect was found only in the case of light-colored grapes and not dark-colored ones.

B. A%
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(3)

(4)

(5)

(6)

(7)

S

Z Dt

THSILETVADHRBRICOVT
£z
EER—LTLE #HLYTM47 Sup! HEIRES (2020-1)

FHSLET7IAIXROAEISHIEL
EBE=E
JAXA B (£5) OEUDL 518 (2020 £%%5) p. 7. Space Now (2020-3)

BUTENSOBBEFEALR R/ BRES/VE] Z2BEMAE
AERE
AR—H—XB 4 LA, 202046 B 10 B, &25H&HE (2020-6)

BXRANLZA VEBIZE T HHR X I DBREHEHFEORE
"3 3
F=IUNRRAD o4 EBEEYDS - HREBECICHER RS [Zoom]. (2020-6)

BEFHOEIMABEDEL L ERE
Rz
LERITBTESKEE#ESE. (2020-6)

TR/ BHEE/ I VE] ZEMIL
AERE
RA—r2357, 202047 A, ZLEHF (2020-7)

RRAEMRHERH

ABRE

RmILASES (YVoh—ER), 2020678228
Rtttz - XE—. (2020-7)



(8)

(9)

(10)

an

(12)

(13)

(14)

(15)

(16)

RRA KRB

AERE

BILANSER (Y oh— BER). 202005£10A58
RULE  RERBILUINL—a 2T HL v D, (2020-10)

HEEZRINE : RXI0OYUFOINAISCERREES
EpEE
EWMISF Zoom FAIEE. (2020-10)

WEEZRIR  BOWAEOKEEEFILRIELTLS
=
EMTEE Zoom BRI E. (2020-10)

NSEBBTHE—  BILKEBILOBER
AERE
hEHE., 20204 11 A5 8. TH\HEH (2020-11)

NOEATHE—ILE  SILALESERTICEEH
AERE
BEIE. 20204£ 11 55 . 2HESE (2020-11)

NSERTHE—LEY : BEERICRILKRE
AERE
FEHE. 2020 11 A78. wE\BE (2020-11)

RBUNSEBEFES-E—)L : BUXKEOEMHALELY
=ERE

BEUAR—b, 20204 11 B 20 B, EF\BHF (2020-11)

HFE : BUNSEBLEERE

AERE

BBEHE. 20204£ 11 A 25 B, £H\BE (2020-11)

NSEFTEEY : @lOXE— BT EHE] BLRAD
AERE



an

(18)

(19)

(20)

chE R, 2020 £ 11 B 26 B, FEHEH (2020-11)

BLKE RO E—ILEER &BBICEUNS B ERHE
AERE
VATEFLR—, 2020512 B 1 B, EHHE (2020-12)

NSEBBREAL ISy - 9537 rE—)L-BEBF-IA40 - -
AERE
hEHE. 20204 12 B 4 B, $£H8# (2020-12)

NSEBEBTYS7 FE—I  BLOESFT. BILXE &
ERE
hEHE. 2020 &£ 12 A 11 B, i£E#B#H (2020-12)

NSHAETHE—IL : EILOERER TRM
AERE
EAERA. 2020 £ 12 A 31 B, &£FE/HE (2020-12)

(21) MREEREHMS S UTh AV -EREES K, MRERS. LTCEHLLT

DA
$HEFEE 6739758, BHEXH 202047 A 28 H, HHEE . ZERHEF . R
A% REEEEER. RER. LORM



