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Real-time monitoring of microplastic accumulation in fish body by using transparent goldfish revealed initial
attack on gill

(OMd Abul Bashar’, Saokat Ahamed?, Takumi Mouri® Md. Almamun Farid*, Mohammad Maksudul Hassan®,
Toshinobu Tokumoto!

1Shizuoka University, Graduate School of Science and Technology

The harmful effects of microplastics from plastic waste on living organisms are well documented, with aquatic
species particularly vulnerable to continuous exposure. We used transparent goldfish, which remain nearly transparent
for six months after hatching. Using these young goldfish, we conducted in vivo observations of fluorescently labeled
microplastics. We exposed them to a sub-lethal concentration of fluorescently labeled microplastic beads (FMP) and
tracked their uptake into the body. During the 28-day treatment, photographs of three body regions were taken weekly
to track FMP localization. Initially, microplastics appeared in the intestines, but from day 14 onwards, accumulation
in the gills increased, followed by a sharp rise in mortality from day 21. In deceased individuals, FMP accumulation
in the gills was prominent, suggesting it as the main cause of death. Histological examination revealed that epithelial
cells of the secondary lamellae had died, leaving the central cartilage cells remained. TUNEL staining showed a
significant increase in cartilage cell death in the FMP-treated group. Confocal microscopy showed that FMP bound
to and invaded the cells, suggesting that cell death was caused by the binding and invasion of microplastics into gill

cells. Based on these results, microplastics likely impair gill cell function, decreasing the fish respiratory capacity.
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Membrane progestin receptors o and p (paqr7 and 8) are necessary for oogenesis in zebrafish

(OMd. Almamun Farid!, Md. Razain Tanvirt, 1Takumi Mouri!, 1Eisei Tsutsumit, 1Md Sohanur Rahman Sohan?,
1Md. Ekramul Hasan', Md Saydur Rahman?, Chihiro Yamamoto?, Akiteru Maeno?, Toshinobu Tokumoto*
1Shizuoka University, 2The University of Texas Rio Grande Valley, 3National Institute of Genetics

To elucidate the physiological functions of the mPRa (paqr7a and paqr7b) and mPRp (paqr8) subtypes, we
established gene knockout (KO) fish via genome editing. The null-mutant strains of paqr7a, paqr7b, and paqr8
presented no abnormalities. Thus, we generated a triple-gene knockout (TKO) strain of these highly related genes.
The TKO strain reduced fecundity and resulted in a high percentage of abnormal embryos. The embryos exhibited
various types of abnormal morphology. In histological sections, a reduction in the number of nucleoli in germinal
vesicles was observed. Additionally, the distribution of the nucleolus was abnormal. The amount of 18S and 28S
ribosomal RNAs in the oocytes significantly increased. These analyses indicate that paqr7a, paqr7b, and paqr8 are
responsible for the production of the nucleolus, which is necessary for supplying the proper number of ribosomal
RNA:s into the cytoplasm of oocytes. The reduction in the gonadosomatic index and total number of eggs of the TKO
fish suggested that the oocytes died during oogenesis. Abnormal embryo development resulted from low-quality eggs
in TKO zebrafish, suggesting that paqr7a, paqr7b, and paqr8 mutations affect oogenesis.
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Loss of responses to odorants and pheromones in mPRy (paqr5b)-knockout zebrafish

(OHasan, M. E.%, Ahamed, St., Hassan, M. M.1, Amin, M. T.%, Mustary, U. H%., & Tokumoto, T*.
1Department of Bioscience, Graduate School of Science and Technology, National University Corporation,
Shizuoka University, 836 Ohya, Suruga-ku, Shizuoka, 422-8529, Japan

Membrane progesterone receptors initially identified in fish ovaries as mediators of oocyte maturation and are now
known to be widely expressed across tissues, mediating rapid, non-genomic progesterone signaling. 7 paqr genes
induce oocyte maturation in zebrafish, and five mPRs (y, 3, a, B, & paqr5-9) belong to the PAQR family. In our
previous study, we generated a mPRy (paqrbb) knockout zebrafish strain. Knocking out paqr5b by genome editing
resulted in a loss of neurons in the olfactory rosette. In this study, we investigated the extent to which paqrsb”- fish
lacking olfactory neurons retain their sense of smell.

We used a tank designed for zebrafish olfactory analysis with a dividing plate in the middle. Fish were released into
the neutral zone, the chemical was added to the right zone, and behavior was recorded for 3 min. The time spent in
the three zones was counted manually. Paqr5b*/* and paqr5b=/~ fish were tested for olfactory response to ATP,
cadaverine, and DHP. Paqr5b*/* fish showed strong attraction to ATP (67% right zone) and clear avoidance of
cadaverine, while mutants displayed no significant response across zones. Paqr5b*/* fish were also attracted to DHP,
whereas paqrbh/- fish of both sexes showed no response. These results showed that paqr5b~ zebrafish lacking
olfactory neurons lost responsiveness to odorants and pheromones.
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Utilizing microdermatoglyphic features of shed-off snakeskin for proper identification of serpents and
distinguishing between venomous and non-venomous species

(OMd. Habib Ullah® 2, Harij Uddin®, Najmul Hasan®, Mohammad Abdul Wahed Chowdhury?, Ibrahim Khalil Al
Haidar?

1 Univ Chittagong - Fac Biol Sci - Dept Zool., 2 ##lil K5 « Bee ARk - B2

Snakes are always misunderstood by humans due to the fear of bites and their inability to identify and distinguish
between venomous and non-venomous species. This study provides a safe, cost-effective, and non-invasive method
to identify snakes utilizing microdermatoglyphic features of the shed-off skin of snakes. Six microscopic characters
of 15 scales were collected from two venomous cobras (Naja naja and Naja kaouthia) and two non-venomous
colubrids (Ptyas mucosa and Fowlea piscator). Paired t-tests and Wilcoxon signed-rank tests assessed stability
within species and variation between species as well as groups. The characters show high stability across different
species, accounting for 75.56%, 58.89%, 76.67%, and 77.78% in N. naja, N. kouthia, P. mucosa, and F. piscator,
respectively. Four characters significantly differentiate two venomous snakes, whereas all 6 characters differentiate
two non-venomous shakes (p < 0.001). Furthermore, five characters significantly differentiate more than 50% of the
analyzed scales of the venomous group from those of the non-venomous group (p < 0.001). Principal component
analysis showed distinct species-wise and group-wise (venomous and non-venomous) clustering. The results suggest
that this method would be a promising tool for snake identification, snakebite management, forensic herpetology,
and biodiversity monitoring.
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DEFFCE LMK (LT, ZURANRUN) 2587, ZUANCERLDINAZEBRLTT ) aryy—7
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front-end desaturase /& methyl-end desaturase DIEMH A MR T 5 Z &N TE o lz, MELAVRRAT D
Z DIENDOEEFE S methyl-end desaturase DIEMEZ A3 2 FIREMENA B 2 HiLd, 4%, front-end desaturase
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U 77 % Dorcus rectus % @A T, AFEIZE L 72 S T O IRERIE A LU ~ D PR E AR T~ doublesex (dsx)
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(ZRRHT U725, PRI CRFRTERAI 23 8L L CO DRI S, AR CRRIFRYICHED LT,
HeE B RT-PCR OFE R, Adgrgl (FIEF Tl & e UC, RN - FA SRR O R ClE I c 83N L5 L
7z. F7o, in situ hybridization O#ESR, N Rl & OV RIBEAALIC CREERAY 72 Adgrgl Btk 71
M E Tz, TS OMEBTFRIRRHT & OV FAW 5T K 0, Adgrgl o3& BT ATSKAAD S H5E 4
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OBEEMRENTWD, —F, $RBCET 2V Y7 7 70OR) 7HEOHEAREAET 0, TOH
BB OFEMMIRTIZH Lo T, Z 2 TRIFZETIE, 37 7R Y ZOEFRERIERN S
OFARER L OHARROBEIMMEO A EZH LT 22 L2 M E L,

MELE LT, v Y7 750K FEHnie, R FOEEEMBOREREZ LT 57208
BEER L, ZOH%OFABREZRRIICEIE Lz, $£7o, T 0 FARRE OV D /540 & fEtr
T 520, U UENC BrdU % #45- L CHEFEME ML A2 A2 U, RRRFRYIZZ 4L & HEfE O FR AR N 2345 &
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Sfz, —J7, WEREINHRIIEEHZ BAET HDOH TR, MOME L EE~OFNEELZ EE L, Lk
DEBRMNS, —RAMNBEBHRLDICEDLNIWEIL, R 725RICHETIRENEAETLZ LR EN
Too FETo, THER - HEOINT T O AR I 2 MR O AT L F B L Tnvie, Lo,
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4 b= (Gasterosteus aculeatus) 1%, F7 U AR A hI@icET /N UBETHD, A Faix, LR
T 2 W AEREINT T PR BR BRI HEH, U 72 fE R, — A2 WoKis Ol S BN ZEAFEL TV 5,
HARIZEB T DA N3 O@RKEHITIRELS 3 OOBICHTH2Z ENTE, FEOE 1K (B 17 4R
CYKHEN U 72 RAERIE, 25 2 3 (K9 10 TAERT) OB AL AT, WKERE COAEFEIMEN D
EMTIDoTNDR, A b IUWKEMAMOEDTHIEDENEATAA D =X MIRHOEETH D,

AHFFETIX, AT %, 233 (2 THRD ISR ENE R LA TEAZ & 3 £M%
KGRI B TR & Foh L, RBEFHEREDO IR AT o 72, T ORER, WK U 72 R 23 O 4E
28, WK TOEKREMET T 2MMNA oI, ERENITIE, WAKREIZ LY Z < OBFIEKINEKAN
REL 72 o7z, —H CAFERIE, TERAEMEMRICH TS N Y o ARENMELS, BEEFE I AL
L TCWDAREMED RIE S T, EFICH S LR EEREEZH O T 257280, IERERDOT T,
B, BIgICR T DR BEREREERLETOREL Y TV X A LPCRICEY EE L, EIFEIK L IEKAHE
AR THE LTz, ZOEE, AFEERICBWT, B2 5 Nat/HCOs ik (kT % slcdada DI ELN
HEICEVMEM A AL 5 72, slcdada 1315 T HCOs HEHI 218 L T Cat° Mg?7e & D —AiiA A > D IRs
HIZHETHZERMBILTEY, WKERE COREEFEHICHEEREHEZ R L TV D ATREER S 5,
L t4iX slcdada (1275 H L, fEHEFIOE FEMAOMIT D, 4 b 3 RKEM M TOHEDMIED 2R D A
= A LR E BEET,
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SFIAXT (AF ) TlE, HEHOBGHT L VELNRED, BALRMENME L T 2B L FEINIC
BD, —J, DALRBEIZIFEINCSIN L2V, A=—F% 2 7 %475, (AR OB TEICES ITITMN
PRERTF RONY v (VT) SBER LTV D, VI ITHRRATE O 3 SOMfaEE CTPEA S, gPOA &
MPOA [ZEMEDHIRIZ, pPOA IFTEBITEICA MV AKSE D VI 2 NENEAL TWD, —7F,
ME~DRE L VT OBMRIEICOWTIIARHTH D, RIFFETIEL, A X% O THE~DRE 7 EBHEAT
e VT EORMREA LT D721, LD 3 54 F TOEDORN VITMRNA OFBL/ ¥ — > % i
L7z,

S KREICHM T AN DN (C) o Sl 2 : fE 1 EE L M 1 B Z K AN, BEFRICE 72

e (P) o Z&f 3 : M2 fEIRZ A I AN CRAG S 721, WA KN, FEINCE 721 (PM) &
IS L7gino 7 (NP) o HHEOMOMMEI 2 E L, S/ = VTMRNA % insitu hybridization
EERAWCTAEAE L, BtEmfE 2 e Lz,
NRTFEINEAIT 72 PITEFAIREED C L & mPOA TORIABNAEEICE <, gPOA B L pPOA TlE#
IR oT2Z EDvh, mPOA ITHE~DRE I K OFEINCE G5 2 & DR S 72, mPOA ITBBEMEIC
BET2ELINTWDR, ARBFEIC KV BEHEICH ST 2 AR IO ORI T2, 74 7 IVEEDFEE
THPMBINPIZT A 7B P KV gPOA TORIENFREIZE N -T2 LD, gPOA T
OFRBUTSCATHIZE & FEE, BIFITENCRE S L CnWb EEx b5, 72, NP D pPOA TORBENR ED
HEX D b@mroToZ &b, BRI T A SN OBBEIZT TR BIHZBLEITHA RN AZE LT
WhHEEZILND,
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OAr FEKER Y, BT B2 JIME #ifEF°, sk O, wEs ks, (LR 24, e =82 H
TH

1 F A R F RS R RN K EB AR F R, 2 HRYKAREAKGEE (7277 « b b &5, 3EHK
SFPUEE BRI R, 4 ENDE(BEE T

NERRETIE, MAICERBOO LS THLEENE IV, FlEEENOIKALFICU BD 5,

REOERTIIFREALVEY (TH) PEEREHEEZT 25, Lo, NERMEEORER XL OEREICHE
o HURIRENRBIZ O W TR TR v, ARBFFE UL, VUKBRIZPEIR L, SMbid <k~ &[]
W9 5 7 <t (Mugilogobius abei) & BEE M CTH Y AEZRAKRTT T v b3y /R
(Rhinogobiustelma) @ 2 FEDONE &2 AW TS HFEE TO FIRIREIRE 2 k2R L OO 4w
FITIEIZ X0 fifbT LT,

WfEZ SME% 6 1 &7 7L, U7 AZ A LER PCR IZX Y Thyroglobuline (tg)
Thyroid peroxidase (tpo) , Dual oxidase, Solute carrier family 5 member 5 &\ 9 FURIRA V£ FEAIZES
D LEIGT DI LT-, FORE, F372 4 >DOHRMEA/LVE v PE A B E R T DI HIL A AT
% BRI - THEE 22 LA 278 Uiz, AfFHEfY 7 L% 4%PFA THEEL, ~~v FF Y > -
ATV YE LTRER, Stk 3~4 I CHURBEI S B L 7o, FEEIRTEICIE, FRRIRIER o B,
JERNIEE CTH -T2, Tg BL O tpo @ in situ hybridization %17 - 72555,  FUR ARSI HEE 28NN B R
AR 7 F ARSI, TANEBLIORNU A 328 OFESFIEICE RO X
ORI ARV EA BB FRBLEANRD OGN, ZhHDZ Enh, MOMEDOERE L FERIC
NERAEEOFEICE W TH FRIREA LT N EE R HEZ2 R LTS 2 EARR SR,
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1 B RFRERE - AFRFEIIIER, 2 BT RKERINE o 2 —, 3 W KRB RKIELEIIZERT KBk
Nt 2 —

AE, HTRIZE W TY 4 (Oncorhynchus keta) O £ 3 EZE L TR Y, ZTOERKEE L THEED
WEAKIR EFC K D% OHERORERMBE Z G TWD, ZOMBE~OXKE LT, EKIRmMEEZ A
T 507 & S MU EEICHAT 2 2 &0, InFIR CORELOPWREZ [T 5 R E L TEmS N T 5,
SATHRZEIZ T, W M o @K IR B SR (20~25°C) % Ehii L7245 %, S/KIRMME 2 REFT 2 BIATITE
—hvav s 7 aTA 47 (HSPAT) BT OFBBLENE N &Moo 7o, HSPAT IT/MERIZRET 5
AT =S URERY vy e THY, A NV ALV BE L2 T = OBES L OGHGRERICE <,
Eo, AENO 2 7 =7 ImIERE TICTARLER LT NI R 0hoTnD, 2D enb, 7
D HSP47 (327 —7 v &0 Lo @AKIRMYEICH S L TV D alREMEN RIB S iz, & 2 TARIFZECIE, W
TR T = BRI U2 BT 52 L Ca g —F U RNEKIRMEICED X 5 2B EREND
DN LTz, 27— CIRIGGEERE & Smia A IC 2240 10 HAGEE L, FeeEHI & I &k
IR LT olc, TORR, 27 =5 RIS EIRE O VAR PR A MG HE L D A EICRW
ZEBRG ot ZOEBRTHOWEEROBWICBIT 227 v BE2E LA, aT7—F U
BV TCE BRI LV ARICE N> T, TORE, W T HSPAT Bl F OB EITITEN 2o T, U
FOREREY, Y rixl v 0a g —5 0 B RET D EEO G KIRTED IR 2 & AR S 47z,
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B OFEE, MW R R RS, Sl HE O, R A, KRB EAN, B EY OIRE EE G
oA 151!

1 &RKREE, 2 BILREE, 3K, 4 SCHKF:

W5 RERI I IBYEM 2 m s 2 R & T D REHERBTH Y, FEE» O+ 7 VAU VRS ER
RUVERE (1 RUEIRIG) &, W ENTA R Y RO E YT K LRV EE (2 FRUERRSE) IS
SEEND, VBFERF CIIEEEMIT T 5720, BIrFHEBRIEDO ) A7 BEL 725 2 EnmbiT
WDH, 2 BERIFITEEENEF CTHLIZHL2PDL LT EINOAREENEG L R2HARH Y, R
W ORIEMAEII A2 NS, 2 TAIFZETIE, FoXa2HVWTHEMEETLVEZRELT, 08
KX D B E T~

MEE L X az2fnT, Ja—RARESCHBIZE ZEELZHT, @miEET VERREL
oo ZOETNAAERNT, BRBICHT2EELZMN L, MikHoRLEY (I =) 13T
LHREL PRI,

FERKOBLZ . 1 HEOMERER, %7/ a— X ZIREET L M7V a—ARENFEICER Lz, K
2, 1 HE oM, S HEZ L a—A B L7 Xa312B8WT, Zra—2#icty 3 HARBLY,
5 HREWCIMEA AN T ARERFEICER L, vaao Ca 8HENED Lz, Zva—ABREAIICE T
LAY, e ARG LR (RANKL) & fifaimslR -+ (OPG) otz BiF T, Mg Mz Gtk
fbL7c, Zha—Rg@EaCIRmEr Ly h= 238 L TH Y, RANKL/OPG bt T 5 Z & TEHUIN
ZIHIL Tz, DLEDZ LD, ZOETAE, EIEHC L2 BE2EREO A D =X AEITICAEHT
HdrEEZLND,

0-24

T L ERRIZ IS VT B IRBEFRATRE & M5BT DT

Ose A", Ghk R8>, S e ®, s Ak, /D @i’ BT aRe

1 ALHEE SRR AT ERERE - DIEKPERBRYS, 2 LR - THEEERY > 2 —, 3FTHRERT: - & IS
RERHESE, 4 BROURS: « REUEHERIZERT, b5 WAUKYE « BBy - KBS, 6§ -
B - AIEELSE, SSEEIRYE - B - BRI (WHIEEEE)

HEK & K EAT & KT D IR A TR E PRI O BT K » THBRET P @ E N 2T 5,
7 = (Plecoglossus altivelis altivelis) 1%, K THH L L7=%%, Wi F L CIEffaIZKk CEDL L, MMl
72 % LA A b U TR TR S F R EDE O AR TE B A RO KRR T h S, BBICRIT HREEH
B OBFZEI32 < OIREMERE THED b TWAD, 7 2OEFEEREIC OV T oH B i3 o KT A
EHARTZ L, & 2 CARBIZE TIX T M B80T 2125 R EiHE e O /08 M 2 G 2 72 12
RBNB IR &y R 2 TR DATEVEBR 21T o 7o, WKETE R TIX, WK TRIE L7127 =% 50%ifE
AKICHBLT 1 HEE Lz, 100%iEKICHE L C 2 HEEE L, #EKEFEROMERET 2 HE LT,
ZORER, MBS EIXMARBITE 2 BRERZIC, WKEEREAGEEN Mol Fiz, KEMEAEO
WIS = 7 TRBMEMA R 55 CFTR G (CIF ¥ %/V) OFEBBUEKBIT 1 HRICARIC
WINL7eZ &0nn, 7Tk ERE COAEFARETH D Z ENRBENT, WIZ Y FHUKE 2 H
WS B IRER AT o 7o, Y FRUKRE O LA 2 WAk, A 1RIKAS 2 ki, Stz ik s L,
S50WEAIZHIE S W77 =% 3 KR Y FRUKMN Tk, KKIROMAERR OFHAIFR L O 3 REf% O
WERR O 21T o T2, ZOREE, FKIBIZE T AW ERRICA R Z1T 70 <, 3 FEEZICITHKRIRIZ
HE£FHMEANEL ANz, ZOFREND, 7 2ICITAMRESREET R, EOERMEIC L > THT
EAHIE SN TND Z EPREENT, BLEORERND, 73 KIS R L TR Y, K
WX T D VR EZ R 72 720N 2 E B B TR o T2,
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0-25
HHERATRESNLD FYvIv /A “MEE” 058
Ol o

1 e ] 2 T RS2 o] e A A

HAROHIRCBIZIES 3T 23 ) RV BIEAERHIZET S 1 7 v—7ThY, AARENTK 14
FERHER SN TS, F R TNOENARTIZ6 oIy /R BOALNHRESN, hyav s
AVIFIT RV BIZEEND 1IHETHLIEBEZ LN TWD, ZRET, Iy /R OSFEENE
FoTWRmroTey, IEFED LT OREEERIREIC>TBY, hvad /R RYnhby~welLay /R
U, 7aZERGFoidsE, hvay R &SR TWOIEEREED OB LE A HEK N TV S, BifE
cras AR Y WEA” (LT “HvER” &3 2) 1T, MO (2004) A3EEAE L ER IR C O ZERR S 41T
W5, MM OSEEIIIEEEREOIE, mEEEOERSE, NMETERNZHEIFEL, FERRD
AATH D2, FORGFOBRND BALRNLHIPEFOREN VAL IS, £ 2 TARIFZETIE,
BARIOFE LWERBTEH, 2BICHO D FED AR ENREEZH O NICT 502 BRY L L, BIHEIGRA,
PR OBIE 2 T LA, Bt CIT o7, R TCIEI b Iy R ZIIUDE S Eo I v/
RNV RBZEfMERL R, B @R, KK, KIE, K5, SEORERE, MREFOEDIT), AFFETIE
FHER AR E O OFE G L7 R, B O R#uIy~e L a v /2R Y, Z7ad BIZELELTE
D, N5 2 THLAREMENEWEEZ D, EROFENSMBAL, Y~ L3Iy / RY s nm
ZNETH Y EWNARAEYOAREN, 720, hv Iy R Y RO 2 FEFRE RN T B D2 R A& %
O, HEBL U7 EARED RTRENED 2 DIREETX 5,

0-26

REBIC X 3 BRI DR A ~DEERE
OFEIT !, &% B!, (F K FE!
1 R

BHEE - FE 7 0 Y =7 MBERE I A A ROERIE I W HBE R A2 TE 0 L, BRIERE 21T
STW5S, UTNHEA LET=HY T AT A DREAM, /NI AK 52 AT 4 PIXY, 9 WrI&kE A] fE 72
PIXY_Mona Z H\W\CiRE 21T - 7=, K% 100m TIEEER~ U A/ —, 530m (X7 X7+ T OfhH
72 C AR L, BEERERAE O 1750m TikxT v, ok, MR oL EIS SRR SZIFER T TH
5 Z L RomIBTh 2030m TIXAEM SR NBEEM EBITND Z &G, BEERRIBERA D D BRE RIEE~D
FKEOWMNND D Z LN hot-, BGICL DT T 7 RO X 0 71 800m JT 2% & DKV ViH
WONTEIET D 2 BN o Tz, BEEEMTGENE 400m TORA NI A THEBICTCHEIT V=, A4 TV 7 A
v, VRIEY A ZTERRLTZIE, PIDICT EEMNET Y, RICAEMEZ DR E, RERVWOBREIZLD Y
DEBLNDHEFE Y FOENRHE BT, FIZ, 2022, 2023FEDF T 7 b UBEIE, MoV X v I
2208, 2024-2025 4RI T L CR VKB EAORENRES LS,
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0-27

BHUXIITT 77 R=v 7 2 ~E2AEHXBERABEOERIZAIT T~
O KA, Ok E 20, Il 57!

L ERSEE IR RR « A= 3—H A = 2

1. B

WHARZ VX7 EE L CHEBSNDIBHOU X7 V%, R rl6e2 7 7 7T R=v 7 AV AT NMISHT 5
7o, FOYEIHIZEOE R ERIVRE L pl ORELZMA L, FEH TO, FERIICITFTEH COICHiE &1
1D,

2. FEFRERLEZR

FERIT 4T 25CTIT o 72,

2. 1. EBRICHWD X7 L AORORE L ERFREOLE

AW D STEOAE, TNEN IO U X7 V& ANz /KENTEHE Lz, 25 &, #7177 (Garra
rufa) OH 2FEDO T X7 Y2 m, hofiIE/eholz, TNT, B UXF7V0H5L, AL LT
BAISNTWDayxrsdl, 7oe=T2ToRMEELTHTILTy (LIF, ) 25RO
AL, 72, TRIKOBINEIZT V= ARERNMMEBEZRELVARICEL, 2 U7 hRao
Pty i e 22 38 2 I Al RE 72 LRI STz,

2.2. i pH D

a7 B OEBRIGHRIL, FREOHM, AFRE, EFRBNEOBENS pH 7T RRHIENTH
5 LAz, pH 5, 6 TIAEBHENHR I,

2.3. fax - EiEER

VAT LEEDIZS, avx s EmrORTTESEE GEHY - N7 T U THIERES ) & QT
WS (FBEER L) TEMEL, OTIE, ERIEOWINE 7 o E=TRBEROMS] (FHEEREEFZEM) %
MR L, VAT LRRNLE FERE (FERRREHINZEE DR ICH R & EER) Lic, @TIL 7 H BIZ 40% DA IE
C L0, EMHERIZREE 2, SO oF HIZTRES & & 27,

3. fhwm - ABOMHE

BHOa X7 Y OEZWINOEE pH 13X 7 THdH, FEM/NUT 77 R=y 7 A 3RIHEE LT-5GE
&, MR DR E L WS LRLT D, A%, X RHIMRMER IR, B LR AT
DICHZERFT 5,

0-28

<A 7075 AFy 7 BKBEOHMEIZE X 5B
Oy £k, 1Y) &, mHE AR, A SE!
1 LRSS

~ AT TAFy 7 IXHBICHATHZ LT, TOHEAERTAIIRAOREICHELEZ L2 L
DHER STV D, AR TIE L VIR EMIIK L CT~vA 7 a0 T AF v I NG X DHEIZHONWTHL
MZTHELHIT, TITRTF 7 OBBICL2REOENERET S22 HMLE Lc, MAEHOTOE
TIVEMTHY, ~A 77T 2F v 7 LMEDORBBROFEICLMEHIND KBEEZMEE LTc, £
7o, BlaAFa— LR g LZ o2 lmll FicHlo7eb D~ 7 a7 AF 7 L LTEHALE, K
B E~A a7 T AF v 7 BRIKE IS %, K& OB A VT 37 °C - 130 RPM O 5{F T 4 K
ME53E L=, Z OB K3 5% E 600nm OFim= %2 T A ¥ L A5t o (BERED) LV HElEL,
KIGHE O % I de, EDRER, ~A 7077 AF v 7280 KIGEOHENLE SN2 ENRBEIN
7oo ZOMEN, MEMERIZE D00, (LFHERIZEDO0ERG L#RET 5, 5%, HEOA =
ALEPSENITDHEOL, A 70T T72RF v 7 2RGMR LEBEF S, ~( 707 T 2F v 7L
SO R 2 IR RS TN 2 TR A T 572 EOBMERZ RFH Th 2,
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U EF ARV DOREDENIZOWVNT

OfA Hd !, Mg KT, BE £+, A% thE!
1 BRE SR

AHFTEE, VXU ETAXFUICBITIZREOENEHOLMNCT LI E2HNE L TIT 7, ATFZED
BUX U ET AR R T DT A OFPRNNGEL, £72T A X 2 O BEEF B3P ATRENVED &
DLW TS, FITAZETIE, TAFUOHFRT X L0 SRENMENTWND DO TIERN
EWVIREIE N CHEBREZIT -T2, AKEOHIZY FRIOEBRIFEAZE L, /ol L2712 0.1%, 1.0%,
10%D 7V H I g N Y O ALK 10mL 2 AL, 1 SEEROITEIZEE L-, TOMKE, 10%%
HRCIXM S AR & S IR HE £ 2 WEA 2 S0, IRENEWIGEIXRRERRAE Z 2 fREMEDS R S
2o —J, 01%B L LOWRIETIE, T AF L OFNFRANCEDRRIENEL, JAvF IV rY o
AR L TRV BENIEZ R LT, ZNUDDFERND, TAF AT TF AR TREN L VEAL TS
EEZLND, SHBOBEL LTI, AOREDDHIUTE 2 %@ E x4 2 WSO SO % Fi~< 720
EEBEZTCWD, Flz, VX T AX O Z MR LIRERORE S 2 L7 EE X TND,

0-30

& I AL B X DB OITEI 0 EAL

Ofriim On0 Y B &R, T fmiE !, B Bm !
1 LRSS

EEE S0, ZHIIAYED TREE R T 27 A —  SEREIAAED ORFRTH VD, BRFBIITERE (EIER
W) 2T, AT, ZOLBHENRE L TEREZBZ o7, MEIXERRNTIE, X/ T7 VT
R EERRD LT, MAEWOBRBERZ I L, MAEDHEDOZEREEZR>TWD Z ERMBATN
Bo Flo, REEML 2L TR RITEZRTZ b, FHRAEOET VA E L THIER ST
Zo L2 LM s, BARGM T COMEOREIITHFHORBRAMLIET, £D5Z L3 LY, 20 X9
TOREEHE N EDALFWE el D Z & T, AbFME LA ST T v TR ETHRISED L ENT
XHL0TRDBOTIEEEZ, ZOEHMEIZON T,

WIDIZHEE X BV ORI R L CBYE BB T 2 SR AT, EREITo7-, BUVWE L LTF
LoV OB AR R R LTe EREFHIO R RICHE A B &, 4L v VO R EEHIOMICE Vo, £ D%,
23°CITR > 7= AT CHE38 L, 24 BERIZ IS E N ED X 9 ICBhW = a2 30dk L7, 11 BIORITERD H b,
10 [ CHE A L o DITESWe, 2D EnD, Ly DITTHE O EERENE TR TWNDH L&
217 FEEDBHT RS ZH NI T A2, LU VICEEND 7ol l, 7 Rulie VW TCEREIT
S, TNEN6EDORITOI L, 7P BITT R TEIS -T2, o, 7 RUuilcx LT, =S
NHGE EEDGE, BNV ENRENEN 2 BT, —EOMMITALNRNST, 2D &b,
FHEIIA LU VICEENDL IO USNOMBEERIFT D B2 6D, 4%, MOWEEHE, EREiE
BTHTETH D,
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RV 7Y vavot0EBMOREE LEESET
OJIIH MESFL OZ W', Hrp S

L& LIRS E I EEERL « A— =P = X

LB L B

IEARMEDFRZ U 7 %23 3 w4 (Hynobius takedai) IZARMRBA T 72 1 L 0 EAESBA LEREEER L v R
U A b OMEBRIEHRIB HICIRE SN TV D, A= BITZ Of#EE B ERRE L RemEi 217 - 72,
2.1 HAHA

WEAEBRBE DNA 23 F ) S 7= S CHRASCINE 2 fERR T & 2 LIRE L, SP EIE & ko 7 #is TR
L7z, T OFEE, WEEE, BRBIDNA BB SNZHE 3 2 FTD 5 5 3 2FT, REHHLE 4 »FTo 5 5 3 0
FrCHAMRE CE -, ML A OREFAE LY, FENEL TH —IcEentmnsdiidd
BT&p BN,

2.2 BRBE DNA 4

7 i TERAK L, BREE DNA JHE - EBi~ =27 /IS0 T DNA it & PCR 247572, W< DD
ST KPR EINTD, BEay be—A Tl ESniero7z, TORRNE, Bltay he—n
TR L72shAE KIS D DNA BREOR SR BAKERDNRK EE 25N 5,

2.3 BRMEOHAE

BOKLIEHE DS S 3 MR TRy V7 v avud il EX N4 OKAERR EREEY) O
DNA OfR 2R AT, WINbBEENRhotz, A7 V7V v a v onTIHEABEEL T»
7272, DNA HiHFEOEEI AN E X BN 5,

3. RETEE)
EILTTNOEYETORESLKNO AR TCOMPALZBL T, A7V I7H v a v UFOHFEEIRD, #
I L PR A w7,

4. fwm & ARE

BREI DNA 25 Z & CARBMOHEE 2179 Z &N TE S, SRITERBEE 25D, AEHMFHEOIK,
KRR E L ORBEROMY, BRIGBNOMELREETH 5,
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PAEMRRELE L O B AEMN T 5 ROV T

Ol BEE ", dbn !, HHe £5 ', WMo k!
1 CREmEFHF

WEFARET XL —D—2 L L THEH STV A1AwkErE#R  (Microbial Fuel Cell, MFC) 1%,
EVORBNEENZFIA LT, EXERAEIELHEMTH D, TOREBHFRIZ, BEWHIFIAT 2680
FERICAAIND Z ENMBNTWD, AR CIIEORE L BiiE & OBBREHOLMNCT LI L2 HN
L7, ERRIZIEK, MROAYEXREETHLI~Yy Ny MR L, EEICANS T E LT, &KO
AIZ NI O &2 AW, £, BN 28, 7 Fokl, <~V h—X, tre—2&2H0, +
300g (ZXf L, ZNLENORED 1%KEHK 509 iR, &Ity MLz, £0O% 6 Af#, 8:00,13:00,16:30
DO=FEERAPE LTz, EOREZMA 56, BIREFEM LS, Figid 2 AEIIREOM TR - T
Wi, SOOI LI LR OME D DNA Zfiffr L7c & 2 A, Btz RETHIMEE LTHmonbd AN
JA—/E T2 URT AR SN, T D OMEIZOWTEREE DNA OFEZHWT, MEO=LE
Jiiik & OBMREZ R D X O ITHET LTz, AR O FERR & [Fkk, #FE4 RS-t T6 HMERANE Lz, 2D
EEBAEENO LA sg BRIL, ZThEHWTHMEORE%Z, PCR LEXVKENC L VHEE LTz, ZO/R
WZOWTHHET 5,
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P-1

Molecular characterization and expression analysis of AQP5a and AQP5b in the Japanese tree frog
OAreeba Iftikhar?, Kohei Kotake?, Chihiro Tanaka?, Haruto Ogasawara3, Anankptinan Propser Dabire*, Masakazu
Suzukit2®

1 ERRR5: « BEANERHL « S AV A = A, 2 FRR: « Beib &Rk - B, 3§l K5 - B - BB,
4Ecole Normale Supérieure, Dept Life Earth Sci

Aquaporins (AQPs) are essential membrane proteins, which regulate water transport and play a vital role in
maintaining osmotic balance in amphibians exposed to dehydration. The present study aimed to examine the
physiological roles of AQP5a and AQP5b in the water homeostasis of Japanese tree frog (Dryophytes leopardus). We
first determined the nucleotide sequences of cDNAs encoding tree frog AQP5a and AQP5b. The tree frog AQP5a and
AQP5b consisted of 272 and 274 amino acid residues, respectively and both AQPs possessed a pair of canonical Asn-
Pro-Ala motifs and amino acid residues, shown to form the aromatic/arginine restriction filter in mammalian AQP1.
Tissue distribution of AQP5a and AQP5b mRNAs was then examined under hydration and dehydration by RT-PCR.
For the dehydrated frog, a prominent band for AQP5a mRNA was detected in the thigh skin, dorsal skin, urinary
bladder, esophagus, and rectum, whereas AQP5b mRNA was observed in the thigh skin, dorsal skin, and esophagus.
These results suggest that AQP5a and AQP5b might play important roles in tissue-specific water transport and
osmoregulatory functions; particularly, AQP5a might be involved in water absorption/reabsorption from the rectum
and urinary bladder.

P-2

7 =< A DBRRIEBRET DV T DK FHI RN

OffH Ert!, iR Breqb!, mil B2, ik SR, 48 &% BTFE #t°

1 B RS - BE - BB, 2 IUBLEOKPER T & o & — ZBF AT, 3 #Rif s - Bl - AGELSE

7 =< A%, K160 TN HREIRIIC CR=YrB3EEb L2 Th 5, & 2 AN 1940 4, =
¥ L OREL BANSE) OEERYED KD HIGAIZ 512351, pl 23580 L 72726, BHIUHD 7 =~ X 13HEK
L7z, LL7Zed s, 2010 4, 70 AEORFZ#R T, MR A S 30 TO 2 BEREED &35 A3 (L BLIR o Ph i
THR I, BUETILBLRKER I v % — O 28 N CRBsmEi oM nlAa b Tnd, 1§
W7 =~ 2AEMZHEFFT 2 ETBIRCOAKEMEORSE (LUF, BAKE) NI TBY
EFEROE T EMEARHHBLROR FARREIC > TV D, FREWZ LI, RN THEESN TS
RO b A~ A CIEBEAKIE IR S TORV, RIFZEE, 7 =~ X &2%E L THERF T & 2 HIF O
SNERKEMNELT, J=2vATRED BAKEDA =X L EHBEENTETHLNZTAZ L2 H
e L, 3, BIBNOAKEWEDOREEZRRD70, B AVABIVIERR 7 =< R, BAIKIE
DRETNDHZ =< A, TNOBFBMOEGY R Z/ERL, ~~v hX2 Vv - oAV U Ptam{To7, ZD
R, BAKEORE TNE 7 =< AT, RMERIOESENCAIKEMEOLEDRO N, =
AU OFEF B AR IR D IRIEIROZAL & BI# T 5 AlREME S RIB S, IR pH O EFIE, & O A
F U OWEA i 2 2 L S, BRENTOEOIHAFLEL TV L AEEREZEZ LTSI, AR
BB OREFIZIRO pH EFIC X2 b0 EEx N5, ZNE 5T T, 4%, RO pH EFICEET 28R
THRBEREEZ NI 5 TETH D,
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bW L=k T AT A DS R EICH T B BN T4 mRNA O%E
O BT, WM 47

1B - Bl AR - 1

482 2, ] A 0 0D B2 F& 11T DR R AR V| i AR VE  (TRH) MFAET 5 2 & b T b, £77,
BB BRI ARV VIR (CRF) 77 R U —_TF R TH D Y — VBN EEICAET DL Wi
INTWD, LaL, MMER TEHALE B L OZEOMEANTF ROEEICE T 2 EENZ OV TR
PThHD, £ T, RFRITHI T AVEFIZHT DEIR THALE L DREENZONWTERT LI L2 HE
L, BT =R T~ T ORI % AV T mRNA OFBLZ fifhT L7z,

£, T~ TV E D RNA-seq AT 217\, TRH, 3 fE¥H0 TRH %% /& (TRHR1, TRHR2, TRHR3) ,
CRF, 2 ffi¥f CRF %% 1A& (CRFR1, CRFR2) ® mRNA NEJEICBWTHRATHZ L2 R L7, 72,
RNA-seq fi#fr ClI & 722> > 72 CRF 7 7 2V —_XTFF K TH L v a/LF > 3(UCN3) IZ2W\T b,
R COMENSTERR E Lz, 205 D@EI22WTC, fifE RT-PCR B L URACE EIC LV &ED
WIS E 2 kA T=, RT-PCR 12 & » TIEEIHIE L OKIRF O 7 ~ H = L35 K2 & TD mRNA 8%
7o Z A, TRHR3 ZFR< X TO mRNA 8 iHE S HIZHIL L TWDH 2 Enbrole, £2, 2HEHD
CRFR I TRH Z ZFRIZHE~T mRNA R BL L~ L3 & o 72, CRFRL LA DBIRTIZ DWW T, 2 BEH T
DFEFE R LV OETFED Dehol, ZIHOREND, 7~ H TV CHIK FE~7F R
T S DOFEN % Felz LT D ATREMED RIZ S 7=, CRF 38X TN UCN3 (IZ DWW TCIEA S THRELT 22 AR
AEH LTS afREER B 2 b,

P-4
ZrUFRTFTUT7X (BRE) OWEIEBEERICEIT N7 X7 U7 b — MRS
Ol ®ARY, KE: B, TH HeZ®, EE k2, %k e

1 ERARSE - AIERE « A AP A =&, 2F K - B

BBR<TiE, 27 bavolifo X d e k& <R Lz mEHEESRILOEECADND, 2hb
OREE T EE O OBFECHENRSICAVW LN HEINIRE & S, NSO E XL - Bt %
H72 5T RABBFIBZICONWT, ITHEOHZEICEY, FRE 7o F a2 vHOMAC, HHMEY /¥
YA ORI B2 S O ERICIZIEE U TR GRS TREO B 523655 S, 75 28 ik iE OS2 IXBE
FOBIERRA >~ 8T — 7 QAN AE U2 mREMESRIB SN TS, ZORFHEXFEFTH X512, FREX
WA O L HRE TP B LR E T a2 B BESNLTWD, —F, BREEITEBEDOZ
TOFNTT T T7RICHLNDHFRIMERORE < FE LT mELEE () 25, BERmOBo Hmoe
HiEE L I RE ERL T o ATERINDLGZEZRHL WS, ZORAZHEZD &, REONH
ZEHEE ORAEITIERM BN TEBAER R v b T — 27 L3R AT X0 HIf ST 5 TEENE
MWD, T TAPETIIZ r T NFT U T7XICEBIT D N EROREBLEFNEBEEZMATL 2 L%
HiE 95, REERTIE, TTAFED N7 TH 5 ei&linds AP H12 T RNA-seq 217\, FEHAHhiE
BTRITC B A ha U — 2B L7kl N7 > A7 U7 b —A0flmi &3 L Filg, o 335
A% Bl L7 R RAC O W TR L, A% ORBREIZ OV TR L7,

39



P-5

EERFEAROREZARICET 58
Ok FER, M@ &+

1 FRRRS: - Befe B FHAEN - B

IR AR —ERORNT 5 LIRIT, BES(LEZEMT S & THEISN TS EEx LD, BREEH
WORTHRITKIBORBRANEE TH D & PRINDD, MAEEDOIBRESZHA D =X LIH LI T
W, BN ORI BRI B A1 & LT, —f%MIIZ transient receptor potential (TRP) 7 K /L7A3
HMHATEY, MAEHTIZY AT /AO TRPV3 3 MERIZRIGT 2 Z RSN TWD, £ 2 TANF
Ex, vz bR T (v =Rk T~ ) ZAWT, WAEOAFRREIERNCE
7% TRPV3 D& EN 2T 52 L 2 AR E L,

XU OIZifED TRPV3 cDNA DOMEILFESIZRE LTz, £ OafE T, TRPV3 & HEFESI AL L 72
TRPV3-like cDNA %% R L7=, TRPV3-like IR MAFFRAITH D LE X b, TRPV3 & FRIERIZIEE
BT VXY U E— R EDOTRPV 7 7 2 U — LB OREE & 2 T\ e, I, RN Z D
® MRNA #8l% RT-PCR (2 L o THEHT L7-ASE %, WO TH TRPV3 LRI B E & JE 1K C Ehikiy
i L oUL® mRNA EELRERO B DZxt L, TRPV3-like (X5 % 8 CTORIANE N -T2, 2T
ZHH® MRNA (THFRECHRILL CWe, SOICEEBMELIRTO=F T~ T OB MLETD
TRPV3 3 X TF TRPV3-like mRNA D3 B4 bhiis U7 #5R, WA ERZTRD b ien o7,

UL ATl =R T = T BN T TRPV3 & TRPV3-like ® mMRNA BN EEZ FICEE/RIWE TH
LREBIOMMTHRIL TWEZ 2D, BEZRICES L TWLAREERE 2 5N D, mAEORER
EZRAN=ALEHLNIZTH720, T OREEZMIT T2 LB RN S,
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SRV FAEIREIT 5 EERESNREE AQP DFIE &+ DAL EAENT BT 5 45 FE WP RN
O EH B!, /AW B2 7 A, 8K HE— 12

1 B RS - B - AR, 2 BRI - Beie AR - L
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fEHT LI2AE R, =R BT~ AQPamS IZHEL L 7=y & RIE LTz, AR4r11%, 253 7 3/ BRFRE)
O, 23 AQP DEEARMZRFFE & 2 T e, 0 FRMMATIC LV, A AQP 728 AQPamS (273 S 4L
T2, =AU FARICH AQPamS BFTET 5 2 EARE Tz, RT-PCR (2 X VAR 25
&, AQPamS mRNA (TR RE, il R CIIRBIET, RPEIECORREE T2 Z L, Zh
D OFERD G, AQPamS (Xl AR CIIAMI B I HELT 528, =A v BT~ ETIIHBEII AL L TR
PEMECRIAT D L IR oT b HEER SN D, $2, YV AZ Ty MEFTIX, AQPamS ¥ L /378
SOPUROFFRMEN TS STz, S DICRZEEIEEEIZE D, AQPamS 23 AN & M BEHEIE O REIE 1 K
THEINZZ LD, AQPamS 1T, =7 v I T~ E TILHHEHIEE ) S AFEALERIS 3T TEHEN S DK
WIZ B H- LT 5 ATREME S /RIE STz,
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ITEYD A ) = X LEIICIE, BB FORBUEIT AN, A 7RRKEEFILRE S THhRn,
Z T, AEFETIE, FEEMWHE LT VL O 2R ARG AEE VT, BEEEREEES T A
in silico fiftr TERETDHZ LA AWML LT,

FiE RN T = R—=ANET T VIV ATTZNVD N T VAT VT N T —H &G, ZOT—%%
HTALEE L, Differentially Expressed Gene (DEG) fi##T 4 & U Gene Ontology (GO) enrichment fi##ir 247~ 7=,
B 5072 DEG IZb MgEEERREEE A — Y B 7 DBE DD REE LT,

FER . T 7RV AT AR AR T a7 s A AN AMERER LY,
RITZERE I 7> D ZEREMTHNC 201 Iy 242 B 5 GO term DMRAE S D Z L ¥ o 7o, {LFWEICH
i S 42D FIEREFERRIE RIS B 2 BAR FREOBEM AV AT Z LN TE T,

B2 NIKME TH 2SR EEERSIE U CRFTHIC AR BT A 2 F851 L, #hR8aiBRMia o5 & 31k % sl 5
HEVHIMTN—T O E ERBEORERPBE LN Z LD, RFTIIRLY THoT2EEXBND,
At%, il U7z DEG ORBUMENT 21T 5 2 & THZERERKITEI D A 7 = X LI Z B L1z,
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IRNEFFT a7 ) ORFRRARBIZRB T ABEFRR S 7 7 L VBN
OKE Y BIE w2 mi)ll BA°

L EIRT: - B« A, 2 PERHF - BPRC, 3 BILIK « F1fF - B

BMHSMRERTHL 07 VLB A ) A — A+ (£ & F) & BEOMRE 21T 5 REH— 2 b (%
% - ffx) 260, WE, TNHOH—A NETAEMEFEOEENIZH L TEB Y, [F—@EEN[FERHH
9T LER, Ll RSS2 —EORHIIE, AR R E L CEAE BN FIRE T, RO
KRR bl 2 D RS NMFET D, ZORRR T — X ME, B4E DF Y 2 — /LR 5 A O
B2 MA+T 5 ECEHERMENC R D, AFEITYT ) ARBESNTZAARERIAAL AT Y
Zootermopsis nevadensis & F T, JeBxBUAEGE B Dok L TERETE RIS 2T 2 R O Z B L 7=,

9, BRI R Dy TR AR 7 R A BT 5 728, RNA-seq (2 & 2 MEFER 70 FBURENT 21T > 72,
T ORER, TR AR TR RO ARSI B T 2 AR T (Kelch X° PKD) OFBN LKL 0 b &)
Slz, —J7, BRI ORAEL/HCIZENE T 28 Ia T ORBUTAEF R LY b E» o7, RICILBRA A5 h
DI O 4SBT EES 7- (Kelch, PKD) O3B X — U B NS D720, bk OReRYIY 7
NVTRBAMNT Uiz, ZORER, EbLo0RBES bHE 30 HRRIC ER Lz, ZhbBIRFORBE(
AT DI RIS A BER L LT, SEARLEY (JH) & MEIREES T (doublesex; dsx) 237EH &
%o HITEFRMEOHIERE T TH Y, AFERORFEIZHE G T 5, dsx 1LE ROV 0% i 48K 1
Thbd, TNHICERT LB TOREL, A&7 IH LB X2 BOMNT 2B E 2, FeRARA5H h
DI LE AR LT D,
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PRy X EOIREMASEIT, JEiE L RGERETEEIC LD, KD DK E TIEAV R EESR
BRICHEETE D, LaL, REEHTFTOMBEME CTH 5, BEORELELLE BT HHEIIRTEATTH
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LT EBIZE LT,
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fRE LIz A X1 % P-Box IC AN CRIMEATEN A BLEE LT, ZORER, A X 0O FREHERERIIA EICH <
720, WIKESEE LT, F£7o, BEEAWRKT, TEE2Hkx RIEEMRERK (RFE, J7Vva—R, Ara—
A, == k—/LC600mOsm |[ZFHEE) THi/= LT, AXDOTEEZBE LR, LB TEOMER
MICHEERZTAONT, ERROERSEERKRICR L TRl TEi 2R S o7,

WIS, AZHPNEDREIRE CHKEZRI L TODONEFRD 20D, AR Z BEALER L 725 R4 A
A HEAERL, MR AKICRT 2BFHEATEN 28122 L7, TOMKE, WRAEA X DO EE L TEOME
R R AR 2213 A b T, ARMEAKICR3 2 S TENTIE A L,

UEOFREREY, AXTTREZEEZ DS O TIEAR L, WAKFIZEEND Nate Cle EOA 4 25T
BATLC, WK L CRBHTEIZ BT 2 Z LA b E o7,

P-10
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AV EOMEERICIHAT 2D b~ Z) O F iz T 2018-2020 FICHE S 7z b I 3 @K AE
(Pungitius sp.1) OB 2 ERDREHRN G, KREAZZIFREMR BRI 23R Sz, AT, R
GRS HL & NI RS BARR ORI A fR# 9 2 & L b, b~y TNOWJIIKDOT A h T P4 —1 17b (E2)
FEAHD, KEEIVHER & ORRZ S L7-, 2018-2020 AE(CALVEEMEERS b~ v 7O FiREERS T B
IR AL L, AR 2 BIEL Lim, 202442791011 AIZ b~y FNDO Tk « ik « &
Fiod 3 HiA TEAK L, BB [EFAH %12 1000 F74E L, ELISA V£ T E2 B 2 E L7,

HE 112 IR Z 7552, 10 AB L1 AEED 2 B350 TR IR 00 IF R A F B4 (A
WCHIE L, R TR SN, BT EERITEFICEITL TVl D, BRINZEREITR &
Exoid, —J, KEHETIT 122 BRET 1LRETE2 2/ L, &K T24.16ng/1 (9 A - FiiEHR)
(L7, BFIC 10 HICiZHii < 11.21 ng/l, Tt T 12.97 ng/l & @EBENBIEI S, 2 AU fE TR B
IIFFENRESND L-VUICHY T 5, LLEX Y, WK O E2 238 b I 3 OREEIERIZT L LT
DAREMER E EHEE ST, PIRIICALE 3 5 Bk 2y E2 OMEETR Thd 5 ATREME & "R S 5,
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7O LY DREFGREIRRICBIT 5 MANEE ¥ 737 '8 Dumpy & % OEEREF DEEEE & RRIEENT
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NI BEERI LTz, W Co LiilafE S il T2 Z g oHiaE s K ORBEOHIE TR S D 2 & B3R
INTND, L, REEEL dpy OBIFRIL, B 7 hAv oL B8 EICHKT 2 RaGEE Tk
BatEh TRy, ERSVEEN DX ) A 7= X L THAR RSB S50 35 5 2
TR, 2T, ABFETIEA LITRRDBENRGE L LTIZ 7 U X LD RBEDOFNMEETERIZ I
% dpy I N2 Z OB R 1 ORERE & FBLBIRE O Z HiY & LTz,

227U 77 % Dorcus rectus OfHI T dpy OHEREA THE T 25 &, RO RFUIE L B L, NESein
eV o TEBWEEZ RS ZEBH LN ERoT2, 22T, SLWEED TERE T dpy & 5\ T%
NWEDRENCIRET DBEFHENERBLT 2 L2 PHEL, WL LI ER RT-PCR #1To72, £
FER, dpy 1TV OB TH R ARICEE L TV =b O d, narrow (nw)X° tapered (ta) & V> 72 Dpy
HAEE R 11X S Td 2 NI IR CRZEBl L Tz, 512 nw AHEEERLE L 72 B4 IZN b 2 K <
ZEWR ol THVHDORERELY, nw ONEFFEAFREBUZ L > T Dpy ZZ£ D TIRET 5 Z & T,
FEEDALEIZHLMEE DS TEEL STV D ATREMES R S D
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VEVEBRIEERAE T & B 7 RS AR OB RRHIARAT
ORIl M, Mk BEAUR ', B BR, W BT
LR - B - SR, 2 BRI - e AR -

MEETIZAERT 2RV IZEMTHE— Ll — 228K T L2 LR TE D, GRS e =R 3R
DERE O PWHRITAFEL, RY2WHENICRET Z2EHEH > TV D, B —X3aFIhic vy
BTHY, FRohvYovro—2 3 EERENZ ERRESNR TS, 2oL 2EEov e —2 %
BUHIETZN, BY OWENIEICHERE L7 VRIS BIF oz 0 70 FI3BlE s v Tnianiz o,
DRI TNDEEZDBND, LinL, TORRIZED AW EM IR TH H, AR T =
Y OREAERSEM T TH S, TORENSHONIMAEYZ R LT, A7 160 d 16S rRNA
A—=T 4 TN = o AT K o TRIT L, 156N TN Z SOt L m — 2 2 G T T
BEL, MERBHE LA L TW D nEma Lz, £ 0OkE%E, Rhodococcus J&<> Achromobacter J& 73 &
DA % ZEEBE L, SRHMATIC & 0 ARV HEE AR D 2 BfE OB 2 52T LT,
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CiVC57 & CiUrabin &/ U7 B8 FAREIER 0 5 7 Ei
OWH JRAT" - 75 5+

1 EFRE R - BERR R AEAN - 12

HE AT LA RYIIERIWMCE T AMBEREOAEY TH Y, ZOINIIIERE (VC) THbh TV 5,
HH 2T LA RYOSHEIL, IIFINERO TR TH D CiVCET &N T-ERFAIARE IZFFE T 5 CilUrabin
EOMBEERIZEY, JRER TR —REET DI ENDMHED, LL, 2 LA L Far-Western
blotting T L 2R X3 CW 72\, 7=, CiVC57 IX, von Willebrand factor KA A >, 24 D EGF KA A -,
BIOZP FAAL VIO EINDD, FETLEOREIZEET D RA A VIEFFE STV,

ZZT, CiVCS7T DFFERAA v agte) a B Fy b2 U ERERIL, KT L OfAICEST 5%
FX%/%%E% 252 L& AR Lz, AFFETIE, CIVCST 0% RAA V2 ahEkoa A T

ZEREL, WHEMBA A WEZ R TR T 2 v a kD U ar el MR R EER AT o T,
%GDF% BALTE RAAL VOMAEDLEIZLY, Varv e hE T EONWAEIENNE LT,
Fo, SN0 WRIO CIVCST Vo ey v U0 R Ni E—XIZFEAR S, BT & DA ER
%ﬁo_kf,QV%7k%%@%é%@ﬁbto
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T A VERI BT A BMEREK THA Ve OREL I ORE
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1 B[R - BEi SRR -

0% S 10 A2 5 O A5 1R B R LV ZAUR T AR L o T o D HRBRFIE AR V& VU ARV E » (TRH) B3MFET
L2 ENMBNTVWS, LML, HHIEEIZEHT 5 TRH OFREC /O WMERIZ OV TIEH B Mz & Tunie
WV, ARAFSEIE, KEIZERIT D TRH 36 K OMLOBR TR LVE L OREIZHONCT 52 2L LT,
MRNA 3 X O T F R OE A E T D RTE % f#pT Lz,

RT-PCRIC LV, 7o /V G T TRE, RIS BB RIS V8 RO R+ (CRF) |, AR
VBV ALEY 2 (GnRH2) , wra/LF 3 (UCN3) @ mRNA BEM/BH IR, Wbk
F O BB LN PME o T, RGOS 2 Ak RIS L7z BT, TRH 36 XU CRF D5 ik
{bF2%1To72, ZORER, TRH IZIEAMR & FERAR, CRF ITKEMR, RAMR, FERAR CREEM AN AL
7=, Insitu hybridization <° in situ hybridization chain reaction (= J 5 mRNA O JS{Ef#HT Ti%, TRH, CRF @
WFHIZOWT S REOERIE, IREEEO—HOMI & R, BAR, BRI Ry 7 T 038l
BENT, TNOORRND, MR A OE R E CITEEEBEOGIR FEA/LVE U DBHEBT L 2 L,
ZD—EIIA R R BT D 2 E b o Te, FT2, MBI LS TR ICEETE Y 7L R
BNT=Z LMD, TR TEALE S PAZW SN D ATREMEDN R S L7z, FlEfE, ZNENDORTDFH
BURTERCAN TSI 70 K 2 5R~, RJEIZB T 2R TR /LVE » OEBIORIIZIR T I E B X TV 5,
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B BAAFERR « T4 u b ey Otk « BaAJERRR CORBERLT OB 1 bR B
#/EFERER IR T

OFP B!, Frep ik ?, ik S518°

LAEMIREE « B, 2 HUpeKR - AEaBREE, 3 {F/NK - B

MEHEREIG | 13 RICB T A RBEEHEA DO —o>TH Y, %< OEMIHERECI O TR BhiHmg A
RSN TWD, £DO—DIZ, WPEATED D IRIICIRAE Lz THLZA 45 (parthenogenesis) | &5 B
%ﬂ%éoﬁ%éﬁi,&MW@%®%ﬁﬁﬁwM7?ﬁﬁ%K%%éﬂ,EE%%@%H&ET@,%
ITRICHEEL L CE L 2 RSN TV D, oL, HABEMOMEN A 1 =X X, FRZHA B OERIC
B 5 BIEHERIIRMATHDL, ) LIclR T, RIETIE, F—Thy R s, ZOMENIZHS
AIEZAT 9 Mk & WPEASE 21T 9 RS 5 44> 1 47 1 7 Ephoronshigae (24 H L, HAANEIC
HELEZOND 5 OOBRBHMWBEEAT —VICBW TR L CW D ELF%, kiR —7 o —%
V72 RNA-seq (2 & D fEFERIICERR L, 2NV T T 7 va VT A Eii L=, ZHuc kv, mPEAsM
IRy & BLAARTARFIZ B WD CTHRBIN KR E K BER 5 8B (HAAFICEE L TW D arRetEn muyWigis ) %
R L, HMAARICED 2 BEER (RREE) ORPALEE Lz, ZOREE, 13,217-23,499 D%
ﬁ%@ﬁﬁ%(m@)ﬁ@ﬁéﬂ,é%ﬂ%%?/?—?gywﬁﬁ,&ﬁ&&WﬂMﬁGKGOWmﬁ
5EnTz, ZO%O GO MHTIC LY, Rk (HEAIA) IICIE, BUNEOmERHES I 581
RN ﬁ( MPEARGE) IRC R THICE S BB L Tz, X HIZ MAPK B 27— RIZBI 53 5851
IZOWTIE, BEIDBMIEERAT — P OEATIZMHE, ZREINDOHINERZEINDOHIIBITLTERY, T4
gl a y OEAFEAICEE LTV D AREMEDS RIE S v,
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NARY ) eau By UHZIZBT5REEDRORT
Olugt Bt, %k mE!

1 B[R RERE - AR - #e

BHETIIH, #HleTroRERMLNATEY, TN FHROBEINE EFICHFET 0805, 7
THELFHIBWUIF B 7 U B ZRICCan =—Fk4 i Lz iHREEN D S, B E oREN
PR OBEISE FAICEHEE L TWD EE X HiL TV 5 Mori & Chiba, 2009)

FEIUH LRI TR A TRIICEER LR TH Y, an=—Bata i Lo RO EER, HH
THIOWROERO—DTHDH EZZ LN TS (Kim&Farrell, 2015)

UL D, T80 U HZETHAROEREIC X 2800 EA DS ERITHRIES LTV S FEIE 1 o A2
THY, BRERTHEREBEOHZNAEL THDENE I NEDLD> TR, TODHH " Rlofe L
DOEB LV EROERS & OMBBRITERE LTARHECH D, & 2 TRIFETIE, thoF s o by
RO CTH IO REBIC L D2WISE LA RNALNDNEIDEHLN T2 2B, FEIUTH
DU EECH DY /e a U B L I IHEFETHDHNAAY /b a vk ey 754 Nigidius lewisi 1230 T
[FER OIS E D ERANRHR LN D03 &R~ T, FERNAE L LT, BAGREIC TEA T TR OEE N TR
WEZ > TWAH L 2R LIZOL, fEERICL DEGERE OB Z{To7z, BRI, HEgE~T
LEDFThHL A 4 LR S THER) , Shho 4 BFRE S THURE] 2/EmR L, FoOi
ISEE L U TR E TOAEGE, KA X, BXOAAOKlTEZ L, BIEXEEEREPTH
0%, EAREOR RS, BIEOEREOMKT 2 L2 WG T 5,
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SERITOCIN ([SER®, ILE®]-OXYTOCIN) EFFECTS ON THE COMMON AFRICAN TOAD,
SCLEROPHRYS REGULARIS

OAnankpétinan Prosper Dabiré*!, Masakazu Suzuki 2, Andouormwine Abel Somé®, Mathieu Ouali?, Stanislas
Sawadogo®, Reiko Okada?, Youssoufou Ouédraogo 3

1Ecole Normale Supérieure, Dept Life Earth Sci, 2 &l K5 - Beia AR - B, 3Dept Ani Biol Physiol, Univ
Joseph KI-ZERBO

Amphibians use several adaptation strategies to limit significant water loss but also to limit excessive water
absorption. Sclerophrys regularis is a terrestrial amphibian with a specialized seat patch on its ventral side. It also has
seritocin, whose role in water regulation is not yet fully understood. The aim of this study is to evaluate the effects of
seritocin on the skin, kidneys and urinary bladder of Sclerophrys regularis.

We used an Ussing chamber in which the pelvic skin, pre-incubated with neuropeptides, was mounted and water
flow was measured using a pipette. Neuropeptides were further administered subcutaneously to observe their effects
on skin water uptake and water retention. One group is submitted to dehydration for immunohistochemical study. Our
results showed that vasotocin (AVT) and hydrin 2 increase the water permeability of the skin. They increase total
water uptake and water balance. Seritocin did not promote water uptake by the pelvic skin of Sclerophrys regularis.
The effect of seritocin was comparable to that of the control, with a slight decrease. In addition, seritocin appeared to
have an antagonistic effect on AVT and hydrin 2. These results suggest that seritocin, unlike hydrin 2 and AVT, may
not stimulate water absorption from the pelvic skin and does not appear to stimulate water reabsorption from the
bladder and kidneys.
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EIRTDONRY R E5tg L LEMS / LMMET

Ok &', JLA B KT ZFKR® \F &', Txa §° BAR 8BS ¥ EF’

| ENCEBTPIETT, 2 BRAE R, 3 & ILRY:, 4 BrERY:, b MRStk BR G, 6 B AREREEmE
FRF

NS R A KT SEL, BiRE I U LT 5 RAMNERARTH Y, DR R
DREDTZOICFEDOERESCHK AR T 5 ENEETH D, i RIERTTIE, BRENTELIAER
TN Y AREIMNIER L TEY, BRI IThN TS, HuIE7 VT U ARELAEN &
BEINTWEDR, IBFEOI = KUY 7 DNA S OSSR, T OSNR Y 23RNm0 7 4 o b
AV VAT ZATE/THZENHA L, 200, EOBMBIEHRSZR Lz, Eihoslk
U ADEREFEMRIET 2LER D D,

Z 2 CARMZEIE, IEIRTHIZERS LTk Y A DOBEHIRHSRAE A ST 5 2 &2 B, £HY 7 L
Mra 32 Uiz, IRiafiN CHiE S 7zsiok U 2 148 ik, #haR)IRICHAT 25kD 7 VT Y 2 73
&, 744U R LD DNA ZHit L, #Ek7 LT O —FE T 5 MIG-seq f#HT % Ik L
oo V=T VAT = ENBELNT AL 2 W CTEMET 2 Efi L2 L 25, EROARY X Ts
UNT U REBBINZEWNT 2R SN, ERERTTONK Y X%, YR oA THERME, %
NEY HILMNT AT HEMOKE L 2 21200 D 2 EWRE iz, HBICIRAT &) osh sk
U 2 &R BRITEGEHISEMNE 2 R IRIELZHE LI L 24, ERTHOAR Y REA~T a B IE LR
DEWZ LR ENT,

PLEDRERNG, IR ONKY X, 7400 b AV VRETINT Y XAORZHMIZHFKL, I hav
RUZDNAIEZZ 4 LAY ) AD, 7 MEI7 VAT U AR MER L RSN,
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WDV TAAZRENZNZ EICL D EEZOND, £ 2 TARBETIE, MlakE M OBIER 72
— FRTZHET52 L2 E LT, Web EORARITE#HRA b & ICENIAOBF-CHBIB RISV T A
L7,

BIZEEEIZ DWW TIE, — R FESE - FET CThANMESE L2 GO TRE OB FES BRI L 7o
TW% Z &R, ESC - iPSC H D#pHifaCT 27 F o s 53 B O HIRAIK & 5 D 7= 2 FE L AR e il 2 5 F L 7=
WHERRESNTWD ZEZ RN L, £, RO EEFEERLET2HAGHY, LT L LA
KOBRIZIESIT LD E LTS EEFRLARNT ERHALNI ST, —TF, BEEIIZOWTIE, ER
5 ODOHUKICEBWT, F& - S - AHKORGEN EHAREL Ipo7- 2 &0, H - HUIZ X A 5ED
BB LN E o7, D OFERTIZ b &12, BURER CTHEE S5 5 Miahs 2 A 5 ISR 22 8
NP — RIAT- 2R L, ZetifRIcRIT 2 EEFHA R L-0 THET D,
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T & A EOFMEE TIX, JERMARE P E AL IR RAIE, B AT TR R M E I L
TOIRBECRUR T 2, BB FRETIE, N (R 1, BB /LEY (LH) ORIBITNE
L TR 2N BEAE T D B AR LB N K- THII SN D, BFFEHRDIEE A EDREICB VT,
FEARRAFEARLT L 170,208-P 8 RuF4-7 L7 R 3-4 2 (170,20p-DHP) TH 5, JIEM D
FEEEBRME NIV 20 B R~ T T 2 A D = X LB RIS D72, A X7 OINEE R, s,
PEIFEA D IIIERAIC 1T D BIn TR T n 7 74 U > 7 & Ei Uiz, 27°C, 14 R/ 10 FReRRFI 0 5
PEFTIX, M B RUTBHARIRFIZEIR U, SRR O BRSO CE I & @ IR LT 5, PEDR 48 IKf
AT CITINREA IR SR & U COREE IR C & 0, TERIIEHIIEIT LH fIIC)8% L C 170,20B8-DHP % £
AETER, FEINF 26 BREEIRATH 72 0 CHERIIEAIIEIZH) D T LH fZIZIGZ L C 170,208-DHP % FEEAT %
RENZEET 5, LIERN-oT, ZOBEMOINERAHEEL, AItca)F Riae s L hicHEg45 L,
17,208-DHP 2GRS D, RNTIL, PESP 8 RefHfAT & 7= V CTHIRIESMIAL S 170,208-DHP % PEAE L, JE
99 6 W RTIC Iz AR 2 2 U, FESR | e RMICHEIN N E Z 5, Z DX A A a—ADH O T RERIZER
U 7-ORE a2 DR L7z RNA 2T L7 & 2 A, < OAT aA REKEESE OBE T M IIEIEE D
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