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Tzl ElE, BOERNN G S, RREOMAERN N EZHT H 2 & TAIITER
BEATEN R EOREOITENFHE SN MLFWETH Y | [AREHOEITEICKRE S FHhH 2 &
DO AEMBIENEDHERFIC & o CIEFICHERER AR L TN EZB26NTND, D7 xnH
T EHVEITIREIRIC L > TRAEIN DA, RN R & KB ASE TIT T OB O
WERRELS B ENMONTND, EENEEHORTIHNIEIL Y v E U 2R T ol
B, FICOVHEESRTHER EEO 2 SOFIKIZMMEL TWDOIZKR L, KEEEAED
MR SRHISZ AME Z L2 bE LTV, 207, BBamE BB S £ 5 RIREEHRD Y
(LRI I HEB DR FALICE-> THEAE L7 b D EELLSBEA DN TE R, UL, ITHEOH%E
TKERFEFE O TR W CHBEIE I Y T 2B ET 2 2 AR S, 205k
BREDFEED X A I T L b LRI TH o 70 2 E DRI S iz, & 2 TR TIL,
RIS DB S D &9 AR SR O MU OREAED X A 2 v 7 O F D S EERE OHE(LHE
A MEIC T <, WIEE LD & S GICHIER 22K IE TALSIEE O T E 2 I\ Tl s B (2 FH
WS DO REIT -T2, TOWKEITH LT, FUKBEOF THLRLMENTHY | bekk
DU HE DML et o 2 AR S 2 o0 & 9 I fR) 52A91Z main olfactory organ (MOO) & accessory
olfactory organ (AOQ) ™ 2 D DREIKIZ /b LTZMR R EEE 2 AT 2K Y 7TV A ESE Y T,

FP.AMETITI N T A7 VT =LK > TR Y 77 VAT 2T 5 MOO &
AOO DIEREHEE 1T o 7=, ZFDOFEHE. MOO & AOO 117 = v & o8 WWWE D= AHEREICE L
THIELTWRWZ ENRFREEN, AT 7T 20D MOO & AOO IEFEEEIU XD -1 |z & &
EDOL D IHEEE b E L QWD EAVRIB S LTz, £ D— )T, AOO 2B W\ CILEEI M
T 2 EEFRELVLN MO0 LD b ABEICEWI ENHALE, 202 &b, AOO 121X
EEMERENGTEL, TNEAAT 5 2 & THMBERED DIRRZRNEE~DK DY AR EZITU,
BN T = 1 7 EOZRENRINAT > T D A[REMERE W EBRIR Sz,

WIT, "9 insitu hybridization 5% W 7o s B BRGSO RBL N Z — UfRITICE D . RV
T TV ARG AR E R U CHIEINE Y T DI A2 RR LT, T OMEE, Sha iy e BE
BITFDNRY 7TV AOBREIROEE 2R THREL CWABEFRERSh, 2 b DB
DNFFTHINC IG5 X ) RREEIIHEGER SR oz, 2D Z G, RN U 7T /L AR T 138
BIVE L U THEREL TV A X ) RIS/ SNV EI A FE LR W Z EAVRIBR S iz, T —
HC. R RO RIEIC(ET A 7 = 0T NP & [FIEE DS TR BN —
R THIBOIFERHER S, KIEBETNEIEBHE CTH DR Y 7T )L ADOBRREEHI BT b Y
WCBWTEBRIZFIHESNTWA LD LFRIEED 7 = 1 E KT AT LADERE L TV 5 AJREMED R
Xy,

PLEDOFERN G TSI I S A B I A LR W OSKEEE SR L 0 b e 28l
W7 2 REUREEEEA L TCND I ENRIBI N, 202 b s E OBELREIRIZK
FERERR DM EIZH D0, N EHOMRIREICBIT 57 2 0T UK AT LOFEMITKEE
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Pheromones and odorants are received by olfactory organs, whose structure are greatly
deferent between terrestrial tetrapods and aquatic teleosts. In terrestrial tetrapods, the
olfactory organ is divided into two parts: the vomeronasal organ (VNO), which receives
pheromones, and the main olfactory epithelium, which receives odorants. On the other hand,
that of aquatic teleosts is not differentiated. Therefore, it has been thought that the
mechanism of olfactory organ differentiation emerged with the adaptation to the terrestrial
environment. However, recent studies have confirmed the existence of a region corresponding
to the VNO in aquatic sarcopterygians, suggesting that the VNO originated prior to
terrestrial adaptation. Therefore, to clarify the evolutionary origin of the VNO, searching for
a region corresponding to the VNO in the olfactory organs of aquatic basal ray-finned fishes
was conducted in this study. In particular, I focused on a basal ray-finned fish, bichir, which is
even more ancestral than sarcopterygians and has specialized olfactory organ structures that
are anatomically differentiated into two regions (main olfactory organ, MOO and accessory
olfactory organ, AOO).

First, the functions of MOO and AOO were evaluated by transcriptomic analysis. The results
showed that MOO and AOO are not differentiated with respect to the receptive function of
pheromones and odorants, suggesting that neither region corresponds to the VNO.

Next, the expression patterns of genes related to the VNO were observed using fluorescence
in situ hybridization to search for regions corresponding to the VNO in the entire bichir
olfactory organ. The results showed that there was no region where cells expressing these
genes were specifically concentrated, suggesting that there is no clearly differentiated region
in the bichir olfactory organ that functions as VNO. On the other hand, cells with gene
component similar to those of pheromone-receptive neurons in the VNO of terrestrial
tetrapods were found.

These results showed that basal ray-finned fishes have the pheromone receiving mechanism
more similar to that of terrestrial tetrapods than to that of aquatic teleosts, although they do
not have VNO. This suggests that the evolutionary origin of the VNO was in the ancestor of
sarcopterygians, and the pheromone receiving mechanism in the VNO was matured in the
ancestor of ray-finned fishes.

VNO : vomeronasal organ, MOO : main olfactory organ, AOO : accessory olfactory organ
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