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FSLERIR s S B 1 % B R R MRS F R FN R AR

A7, kFH, FIR, x| &
(b KK =25, A H K A B 92505, WL RIL 430070)

ME: W THRARGATBEWR T IRAREZHAEE (ORs) ERERF A F &0
HAKEEN, TRETARF. HAF KL KNEE PCRIA (QRT-PCR) # 77 i #
ATHRR. U8RI FERIT, BLGARBELTEFHMRMRG T, REXW
THRERS, PREVMER, REREE LR W-FATHF . R %A L8R E LT
ARG BE MR, MEUHAKHERE, FEFREAKREIVHRER. HEFE
WEKZH, RMNREWFIAERERRENAFIRE, RERBERGE. KEREEL
BEEREHE o, ARENBHETRT. RT-PCRER L7, KM ORs £ B K & &
AR AR P REEKAER, L ¥ Beta2, 9. 100 11 R R F I8 IR H . JE
FUF & 0 BCR AR & A3k Beta-2. 9+ 10v 11 40 Epsilon-7 e AT A & 3 #y 3~15 dpf + % 5
Kk, 7 30~60 dpf Bt & % ik ; Beta-2. 10, 11 % Epsilon-6. 7. 10, 13 £ 4 & % R &
B FE R Ekik, Beta-2. 10. 9. 11 X Epsilon-7. 10, 13 7 3 F % B K #5235 K 3K
Beta-2. 10 4 E k@ Rkd. AAEN, AXGREREN L FHES ORs
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SCHRFRERE: A

R MR, 25 MR AR T i 4 53 22 S L
PTG, RAKRE BRI,

WL WL BETEAN ] 0 288 AN [R] B ) v 22 S K
X MR R MRAER T L MRS RRZITor A
TR 5 37 AR FE K] (olfactory receptor genes, ORs) fiY
RIRACFHEHYIFG . 28R R T R
Hh, ISR KR A R Al [ e R S B ARG
WaR M . B % 6% (Channa argus) W34 vk
Z RPN, WG HLRE PR 3 EAREE RS w2
WL 56 0 e R LR A [ ey B 4 R R4 R Th
L SRS AR, PR N X 79 FhiER
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(Cyprinidae) iM% B i FEXT HL AL, MR IEAR
A EFF SRR AR B AAEZSY,
185514& (Cirrhimuraena chinensis) "8 3 H 4¢ H 2 bl
RIS, I — e AR B P R — 2,

i 7L 3l ) L 1 5 e S i H BT 9T LGS
W, S E S e i RS2 AR 2
Gl A, P EE TSR
59, Gl s % 8 28 W) 9 A IRLEK
T ZAR B L KM, T OSSN . AT DL R 37 R
(olfactory receptors, ORs) 2 5 IR 4% 5|1 &
10 S5 P A (Y Al . ORs TEMR S TT 25K,
H AR I K Y ORs SER K5 4t o Fifi A SR 4 1
RN TF R, Bl RATRE ST 2 W Fh v 25 58 3 &
M ORs, HFEFEW AL 55 D e ¢ & .
2009 4F, Niimura"® & T Hb 58 X 21 2% 19 5 i 6
23 MEHESIYIH ORs IR R Gl A7 kb s34, #%
JI A AR Z ALK o a. Bl oy. 0. el O
O1. 6y, FIZFE 1T AR, o, o Ay WAL
PR A S P AR, U S R R AR
(airborne odorants); d. &. (Fly WA FLMiTEn
%, fERESrhakde, RAK IS Ry K P
K (water-soluble odorants); A V. RI7E i A= sh#) J
KA S BfE e, BA R SRR DIRE . AT
U, ORs FEH 58 UARENSIRIRE T2 VIAH G

13k ; (Megalobrama amblycephala) X FRiE &
i, $JE T8I H (Cypriniformes) # £} (Cyprin-
idae) BV F} (Culerinae) j J& (Megalobrama), F 7=
TRICAH T, BOHLRESEF . R, 350
P 58 T AR 3R A IROK e PR R M R —
AR, X 0 2RI 2R B R B R IE AN W SR T
H R PAE KA, RIS 4 SR
BT ELZ, X ORs B 258 /BB AR L5
fEA B, I, AR B TEXHR K £ 25 4] Sk 5
AN TR s J 8 L g B R B HEA T A 22 ROR S ARt
7%, AR EME ORs BYBT 25 KA 1T e 82,
R G o 7 A Sk 5 0k B R S, A
A £ 255 g ML v U BLEE B AR R A S RN T
TR SR HS SR

1 WA
1.1 HEXE

W13kt 52 K5 01 . A HE £ Ko fa 240k B F I
B A Al KK 7 B 57 BE SR M . FE K TR
(26+2) °C N 3%FH , 24 h B, B KB M4 %
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1R, PRIEfRZ BIGER, RO . i s
a3 P RO R S B ) A B L T S
SIS B B AL

2 Ji R BN TR) st 3 141 3k g M35 20 2 [ 7 AR AR
DL K RNA FE &, ARG & B I . 2 nfaih) |
SAHMII . 32 4HA i) . FEARH . MRALIAIS . K
IR . MRAR SRR B O BT R
W1 WRIR A REAS 22 0 2 B8 KR BEIR TS, 4
ABFICR 345, BAEME 20 MR R 1) {THE
il . ZAEER 3. 5. 10, 15, 30, 45F160d
(days post fertilization, dpf); fFHEMM 3~15 dpf K
e, BOMEARRIE, BEMAT2RE; 30
dpf J&5 43 9 R A Sk A AR AT, B REAR A R
3, BEET0RE; R liakant. 3
A, 6 Ay, 18 a2 A, 18 Ay, 214 (24
Aty AT 3. 6. 12, 24 A1) 73 5%
FEIELE (OE), MAER (OB). A ULPA 4 Fha14l, 4
N RN R IE, 36 AREENS
3R, 2 K24 A EEAS 1R (K2). &1
KB 10 A 3k 5 2R RE AT 34 R MS-222 iR 10
min, &SR HIE S EWE FRRIE, RESE RN
HAURHCE TR A TR, SRJ5 5 A—80 °C VKA
KERAT

*F 1 TERERAEL SR E

Tab.1 Development time at different embryonic stages

JEJif R I 30 R B 1)

embryonic development period development time

240 2-cell stage 0 h 30 min
84N 8-cell stage 2 h 30 min
240 32-cell stage 3 h 30 min
MY morula stage 51 00 min
JEFLIAE I closure of blastopore stage 12.5 h 30 min
PRI appearance of myomere stage 13.5h 30 min
WLEZ ] olfactory phase plate stage 16 h 30 min
PRI  crystal stage of eyes stage 18 h 45 min
DB heart beating stage 24 h 15 min
HBEH]  hatching stage 30 h 56 min

1.2 fRE|IZFEWE

S 5G 1 E T MS-222 BRI 10 min, 22 J5 W
KRR, M EMEGE, HERNEHEEK
R, MRAR . M KAR (mm), SRR BFLE E
TRk, R ERWLAE, LSRR TR I FH R
R, TR T AR I TS T, B

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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x2 FHEEREHNTRLENANEK
Tab.2 Full length at developmental stages from

juvenile to adult

KA 2K /mm

development period full length
3 dpf
5dpf 6.18+0.65
15 dpf 6.92+0.89
30 dpf 14.41+0.85
45 dpf 15.92+0.96
60 dpf 17.15+0.88
3H# 3 months of age 42.24+0.60
6Hi# 6 months of age 88.3+0.50
1% 1 yearold 93.3+0.36
18H# 18 months of age 153.240.62
20% 2 years old 280.3+0.20

J5 R AR WL T 2H 2120 g%
1.3 IREBAZFY R REBIE

AT 3k i 47 £ K2 40 £ 25 22 50 VP JRES [ 2 Y [T 58
24 h 5, kDY NS, ARG 3 d R 1B
B, B LA AT i S Sk o A R AT
ZJe B 2 IS 1 A ZUE T — RN B 1 £ B
K, FEZWIREW B AR LR A 60
°C A M R MBS D) T AT, R IS
VIR AL L&Y R, VIR R S pme X FH Sk
fifj i, SEHRUT Sl IF B A, R 2 IR
JE VRN S LR T B LR BT [ 0.5 h, ZJE
SR B Sk 3P Y 58 R MR 2H 2L [T WD
€ 24 h UL b, {7 EDTA BisSwEmizy 141,
DARBLEE TR 28 B S A AL, 2 Ja X 4Lk A 7

K. EW, G, RiEH#ETEmY R, VA
JEBE 6 umo BT AR A 8] 7 Sl B |
Wi 7K . TR AR K - 40 (hematoxylin-eosin staining,
HE) e, BR)E, BBl T,

14 A EBTHKRM ORs TEIRBH LA M RIEIE
RR

VAR R B 1 1 3k 5 ORs &AM 5 A 3k
BPLE A B A B ZEIM R, AL ERHC
FE A FE R 2 v 5 5 A 14D Sk 5 223 > ORs 520
MRS 2 1A U4 R Y ORs ¥ R G5k B W b 4T
WIS g Z AR K TR B Z Ak B
e MY rf A% SR B 4 A>3k i = AR SR % ORs, B
Beta-2. Beta-9. Beta-10. Beta-11; Epsilon-6.
Epsilon-7. Epsilon-10 fl Epsilon-13 (3¢ 3), /AN[F]A}
WIZHZ] RNA Rl G 5, e IR S sl ) G i B
P47 cDNA Gk, N qRT-PCR X AS[R] 3] A1
LR ORs kAT HAT53HT . 14 H Microsoft
Excel 2010 F1 SPSS 19.0 3k 4%+ 45 Ha #0478 358 11,
FH 2=A8e iy 7 kU 3 B e B0 o T B e 4
DL 3 A Ml 7 EE A S 0 B Y T 4 bR ok 2
(mean+SE) £ P, i FH SPSS 19.0 4% 15— 5 Y
BRI T AR E 5 22081 (One-Way ANOVA), H
J5i 22 B K 56 fd B Scheffe 35, P<0.05 il P<0.01 43
BIAGE T  E E 2E SR B 2

2 4R

2.1 FKEHIRGEEE RS

Sk iy it i, P90, WREAS B AL TR T
VAR A O MR I 5, A e JEL o DA T B LR B
fL, RIS FLEEIEWEE, J5 S fLEEITIRIY (4] 1-a~d).

®3 REFZHREE (ORs) 511ER
Tab.3 The sequences of the ORs primers

ElEVEZR

primer name

SIMFF(5-3")

primer sequence

ElEVEZR 1

primer name

SIFF(5-3")

primer sequence

Beta-2-F TTGTGGATGGCACTGGATCG
Beta-2-R TGCCATGTGCTCACAAAAACA
Beta-9-F GCTTTTGTGGATGGCACTGG
Beta-9-R AGTCTGCAGTTGGGATCAGA
Beta-10-F GGCTTTAGATCGCTTTGCGG
Beta-10-R CACAGGCCAGGCTTACAAGA
Beta-11-F CCGTAACTTGCTTTGTGTTGT
Beta-11-R GACTCACCAGAAGGAGAGCG
Epsilon-6-F ACAGAAGAACTGGACGACGA

Epsilon-6-R AGGCTCCGTGAAGTGACAAA
Epsilon-T7-F GGGAAACATCAGCTTTGTAAGGG
Epsilon-7-R ACAGCATTTCCCACCAGTGT
Epsilon-10-F TTGGCATGTGCTGCGTTTTG
Epsilon-10-R TGCCTTACATCTCCACAAGACA
Epsilon-13-F GGCAGCAATGACGGAACCTA
Epsilon-13-R TCCCAGTAGCAAGAAGAAGGT
p-actin-F ACCCACACCGTGCCCATCTA
f-actin-R CGGACAATTTCTCTTTCGGCTG
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MRAE LML, B TR, R TR
PIET7, WIEARUTE Sk R 1A S, i R
Ja AL AN FARE (5] 1-e~D).

2.2 FLEHRIKERSBREKZHTK

Sk 85764 K 19 mm B, IR4E K A2 S5 IR BRAZ
B HE R 0.20, 7E4K 61 mm PG K & 033, 4
£ 102 mm B R A8 4L, 44K 128 mm B B f B G
J 031, 7E2K K 289 mm Mtk 0.60, T
H R 0.40, F ISk i AT 5 IR BRAE 1Y LUAE
BE AR RS M K (5 4).

23 HFKERELBAHRATARREUE
VAL Sk 675 W R A IS, R 7 H BB 471 T 1

LR AR

diameters of OE

AR ERAE

eyeball diameter
(a)

EAH 5L body longitudinal axis
A

Ja AL

back nostril

WL olfactory axis

A& fL  front nostril

ﬁ WAZE  olfactory epithelium
> it
eyeball

body axis
()

HERIR L, M AR PR Mg A ML T g A
JECHR T B 1] N PR S, T A5 7 2% 3 1) HP 0 2 i
B, TEAK 6.9 mm A IR LR (B R-1),
4K 9.7 mm A2 A7 I HE B 1 S PRIEAR (8 W-2);
76 11.2 mm B HBE 2 A4S IR (B R -3); &K
17.2~33.5 mm H 3 3~5 NILEEAR (B M-4, 5); &
1 37.1 mm B PSR A LRI (&1 1R-6) RIS
e LA Sy BE O AT R AL R AL, 2K
45.2~52.0 mm I E A 11~13 MIREEAR (F fR-7~9);
4K 85.0~87.0 mm HF 2575 17 IR IEAR (B RR-10,
11), M EREELmE, JBRER K, AL
oI ETE AL, IR ES); 2K 1045
mm A 18 MR IEH (B fR-12); 2K 127.5 mm A

| _7IRER eyeball

Ji & fL. back nostril
WAFE  olfactory epithelium

AL front nostril

(b)
Bk body longitudinal axis
N
J5 L
back]nostril
A S
— > s b
R [EE(N body axis
olfactory front nostril
epithelium
(d)

1 FKERSMERIR T RE B R AR T AMEBTLAS
Fig. 1 External olfactory organs and olfactory epithelium of M. amblycephala
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T4 FAXGRKESREKENTHL
Tab. 4 Changes of eyeball diameter and olfactory epithelium diameter of M. amblycephala

4xK/mm At /mm A /g L 4% /mm IRER1Z/mm b B
total length body length body weight diameters of OE eyeball diameter the ratio

19 16 0.03 0.1 0.5 0.20

61 55 2.73 1.7 5.1 0.33

102 82 13.15 2.7 8.1 0.33

128 105 19.74 2.8 9.1 0.31

289 276 407.80 6.0 10.0 0.60

FHIE  average value 0.40

IR IR A R Sk R B T

Plate Observation on OE slices at different developmental stages of M. amblycephala

1. 6.9 mm; 2. 9.7 mm; 3. 11.2 mm; 4. 17.2 mm; 5. 33.5 mm; 6. 37.1 mm; 7. 45.2 mm; 8. 49.0 mm; 9. 52.0 mm; 10. 85.0 mm; 11. 87.0 mm; 12. 104.5

mm; 13. 127.5 mm; 14. 132.5 mm; 15. 235.2 mm; 16. 272.6 mm.

20 MIRFER (FIRR-13); 41K 2352 mm A 32 IR
M (B W-15); 4K 272.6 mm A 38 >Ry
(FIR-16) FEMACUL, AT Sk i B4 L4 ) 2 L SL
MebliE AR AR LT, HES B sibs & B 5%,
BB, TR,

24 FLHRETLHEERNEBRERNOKE
MEEENTL

I STVINNEI PR LS SR 1N S ]

HHE K752 ) sponsored by China Society of Fisheries

1B A5 400 9 MR AR R 4 2N, A R
) MRS RO HE 22 ik, A ) i 2 A
Het R B RS ST BRI/ 5 Pk 675 4] 2 MR A
I A e 2 i A e 0 0 R A e 494 v
FEIR ) o A R R A o A 1 SR AR
DL AT Sk 77 MR S T AR A 7 T K (3R 5)

2.5 KRN ORs RS ET AR IR RIAR R
H 3k 5 AN [ I ORs Fab Mz Bi 6 A4 K &
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4

X7,

IKF= 2R, 2024, 48(4): 049109
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Tab.5 Changes of thickness of olfactory epithelium, number and total height of primary olfactory lamellae of M. amblycephala

4K/mm AL MR B AT 27 LR AR B WELE - 24 ) fum R R M i o/ um
total length the number of olfactory lamellae the average thickness of OE total protrusive height of olfactory lamellae in OE
6.90 0 26.10+3.21
11.20 1 23.35+3.91 198.62
17.20 3 20.57+2.58 354.63
33.50 5 34.87+8.33 569.82
45.20 11 32.70+£1.23 2262.24
52.00 13 27.63+8.28 3033.26
87.00 17 41.3349.17 7350.24
104.50 18 122.00+19.06 15362.55
127.50 20 116.50+9.50 15599.14
235.20 32 103.70+21.39 50159.23
272.90 38 92.40+6.53 56127.50

AR . 7E A Sk 5 R iR & E W, (R EE OR-
Beta SR AESENRI . BRFL AT 01 2 LA 0 5 2% 3k
(P<0.01), 7 H Al i W47 T 55 Rk 5 MLAF Beta-2
e S AR B R s (P<0.01), Beta-9 10> Bk 1]
B33k (P<0.01); ORs-Epsilon K AL Epsilon-6 1
WELAR D A ] R 2GR (P<0.01), Epsilon-10 1E
32 40 M I 3k (P<0.01), Epsilon-13 1 & FL ]
B R RIL (P<0.01), HAb ORs TENENG % & HoAl
BRI (P<0.01) (B 2, K 3).

B ORs 1E 1Sk Wi fFHEAIT, (463, 5.
15, 20. 30, 45 F 60 dpf (i Kk XA, Beta-
2.9, 10, 11 #l Epsilon-7 1€ 3. 5 F1 15 dpf & &
A 055 635, 7 30, 45 Fil 60 dpf 2 35 5 &
ik (P<0.01); Epsilon-6 7€ 3. 5. 15 } 20 dpf A i
Ik, FE 30 Fl 45 dpf K& B A (P<0.01);
Epsilon-10 7E 15 dpf K BIHAEEZRIE (P<0.05),
TE 45 F1 60 dpf & & Bf = K3k (P<0.01); Epsilon-
13 7€ 15 F1 30 dpf & & i 1k (P<0.01) (& 2,
l 3).

R ORs TE 1k 5 4l fa 01 2 i fa 3 (3. 6.
12 1 24 A i) BN RI 412 R B 45 57 1 e TR A5
L2k, 8 ML FE M ORs, HH Beta-2, Beta-10,
Beta-11, Epsilon-10 } Epsilon-13 1£ 4 4~y Bt R 4%
T 1k (P<0.05), Beta-9 1 3 F ik WL vhim
ik (P<0.01), Epsilon-6 } Epsilon-7 7 12 J 24 ]
4 W% s FE 3K (P<0.05);  Epsilon-6 1E 4 By Bt
MEEK AN KA, Beta-2. 9. 10, 11, Epsilon-7.
10, 13 7€ 3 H & mak 5 £k (P<0.01); Beta-2 .,
Beta-11 1£ 4 DIy Be i K 6 3% (P<0.05); Beta-9.

https://www.china-fishery.cn

Epsilon-6 1t 24 H ¥ ixi v A 8 & & 3k (P<0.05),
Beta-10 7£ 12 J ¥ 01 fixi 1 7% 3R 35 (P<0.01), Epsi-
lon-7. 10 7€ 6 & 24 J1 #& i v &5 & ik (P<0.01),
1M Epsilon-13 AXTE 3 H i &kik (P<0.01) (& 2,
K 3),

3 e

AN ) £0 20 WL i B RS 48 55 PN ) 3 A A
25, XHMERGBERE . AR IR
IR VI G, B2 ED X 79 Frapl i b %
B LTS I Pleiffer™ X} 2 P4 #F 45 5.6 (Hoplo-
pagrus guentherii) W KB LI, [FIF IS
EMEHTEA R P25, BV 52
Bt A B R . BN, 8 (Carassius auratus)
PAAN MR R BCE AR 55 mm B4 16 4, 74 mm
B2 18 A4, 112 mm 2 22 4>, TEARDITEH, 1A
S iy o) PR WL Al 5 B AR 3G T S
TEA N AE R 20 2247, FE L I 4ERR7E 40
MEA, S EEERGEE K H .
1 1A S fi77 RS R B AR RS R K TR R 25 57
{EPR BN S — B R H 2R, JF AR rhdh &2
XA, TER B AP AAERK AT MA B
Ak

AW, MERZESREMHRMERLNS
0 21 SO Lo SR LA DG . BRAE BB X 79
Fp R} 10 248 A IRLGE 25 B BP9 A B, R} £ IS L g
K#E—M/NFIRRE, WEANT 1, S EA L
ik ABIE ST H A R AT Sk By B PR A S IR AR L

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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= HJEUZ\\] muscle

= = =
1 i 2 5 2 Sig ok
X b X b < 8 T brai
Y 2 80 K & 10 000 ®) & 100 = /Il brain
Cw oo LRI
- T 40 £ T 400 = | | - U
= 3 20 sl =3 2 3 FH ﬂL Hl
% mi-L B =5 L ﬁ
%-E 12345678910 §.§ 11121314151617 %'E 18 19 20 21
S B Q= R 3 Q2 4yt %5 e ]
= embryonic period - juvenile period = juvenile to adult period
(@) (b) (c)
= JJLA muscle
= 2 T w2 ik Ok
ﬁ gg @J 2150 ;ﬁ §30 - g%fbjzrafl)l?
=56 P = 5% Ae =5 f
oD 4 = J0 sk =
5 E |1+ e IR NI
olxﬁoﬂllhﬁlll = ﬁﬂﬂ clxﬁ ol = = qxnﬁ = 10 &
§.§ 12345678910 g.g 111213141516 17 ‘?;;é 18 19 20 21
Q5 RAaEe 01 Q5 7t 0] Q5 %40 7 i e 0]
- embryonic period - juvenile period ~  juvenile to adult period
(d) (© )
g g g =§Jﬂl% rguscle
i I -z i = E
X 8 X 8 < 8 =k OB
” é- 6 ®” ‘é. 100 ® 5 100, . = i brain
= O = O 50 " i = O
g4 B2 J Sl
%2 H £ 9 Il| =8
s 2 1234567 910 s 2 1121314151617 & 2 18 19 20 21
Q= JER I I 39 QS Gaiiacing k| Q= %)t 2 Rt )
5] . . (] . . . o . . .
= embryonic period = juvenile period = juvenile to adult period
(2 (h) ®
g g g =§%% glESCle
I8 -z I8 -z I -z = A
g g @ s @ 8 = Rk OB
R 23 M ® g 100 RS 40 = Jii brain
r°, 3 ' 2 50 v ' 2 30
CEY | MW PO 1 P
:‘3%0 |’-||l|l-| ﬁﬂl‘l%l‘l :QQQ) 0 I_\ﬁI;‘ :% 0 ﬂ 5 .IJL
$2 12345678910 &2 1112131415 16 s 2 18 19 20 21
S HE I 91 = 2 Rt ) S = G
= embryonic period = juvenile period = juvenile to adult period
@ (k) 0

2 [HF3LE5 4 4 OR Beta EEETREIM B R A ELHRA TR FRIEER
JRRGHT 1. 12 A0RE YT, 2. 8 AN 3. 32 40 AFEIRHT: SIRFLIAE N e TR 7R 8RBT 9. 0BT 10.H
T, 2 MBI NS BN, AFRE@R . 11,3 dpf; 12.5dpf; 13.15dpf; 14.20 dpf; 15.30dpf; 16.45 dpf; 17. 60 dpf, 3 dpf B ¥ A%
X ghm A 18.3 Hid: 19.6 Hi%: 20. 118 21.2#, 4 MEHMIAHLICAS BN, *REERLF (P<0.05); =*REXEH
W8 (P<0.01), T,
Fig. 2 Expression patterns of four OR Beta genes in different stages and tissues of M. amblycephala

Embryonic period: 1. 2-cell stage; 2. 8-cell stage; 3. 32-cell stage; 4. blastocyst stage; 5. blastopore closure; 6. the formation of body segments; 7. olfact-
ory lamellae stage; 8. crystal emergence stage; 9. heartbeat period; 10. membrane emergence stage, 2-cell stage as reference control; juvenile period: 11.
3 dpf; 12. 5 dpf; 13. 15 dpf; 14. 20 dpf; 15. 30 dpf; 16. 45 dpf; 17, 60 dpf, 3 dpf period as the reference control; juvenile to adult period: 18. 3 months old;
19. 6 months old; 20. 1 year old; 21. 2 years old, muscle tissue at the four stages as the reference control;* means significant difference (P<0.05); **

means extremely significant difference (P<0.01), the same below.

{54 0.6, 54 R & ¥ 5 @ (Crenopharyngodon PLBE B A A Sk 5 o g A s sl b o R S,
idella) Bt —3, J& T, ML fas, fim AL, R R o HAE A B R JE OGO SR K R

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn
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= = o
i -5 I 2 1 -5 = JILA muscle
< 4 = 4 - & - 13 OF
g g, S = Tk OB
Hg‘ » 'H'F?,‘ » Hg‘ 1] %Y o
=515 = 5 40 73 6 = JIi brain
2L £ 130 = £ 30 I
=22 2= 9 i 2= 6 a
o 2 © 2 © 2 '
st 390 Al 35 A
§ o ()l e r| .\S o (l= e AP .\S o 0 A O s Al A |1]
‘QE 1 234 67891 ‘&E 111213141516 17 a; 18 19 20 21
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Fig. 3 Expression patterns of four OR Epsilon genes in different stages and tissues of M. amblycephala
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Development of olfactory organs and gene expression patterns of representative
olfactory receptors in blunt snout bream (Megalobrama amblycephala)

LIU Ning, GUAN Suhua, WANG Weimin, LIU Han !

(Key laboratory of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The olfactory organs development of blunt snout bream (Megalobrama amblycephala) was investigated
using histological and morphological methods. The results revealed that the olfactory organs of M. amblycephala
were positioned on the back and in front of the eyes. The olfactory epithelium (OE) was oval-shaped near the
base of the olfactory cavity. The olfactory placodes were parallelly arranged in the cranio-caudal direction.
There were concave marks on the olfactory fossa’s periphery when fish were hatching out. Afterwards, an
elongated olfactory placode was formed in the olfactory fossa’s core. The arrangement of the primary olfact-
ory placodes of the unilateral OE were from loose to tight with M. amblycephala growth. The height and num-
ber of the olfactory placodes, as well as the overall surface area of the OE gradually expanded and stabilized in the
adult stage. QRT-PCR were used to studied the expression patterns of representative ORs. The results showed that
ORs expression differed in different stages and tissues of M. amblycephala. ORs Beta-2, 9, 10 and 11 were highly
expressed at several stages of embryonic development, including the blastocyst stage, blastopore closure stage and
olfactory lamellae stage (P<0.01). Beta-2, 9, 10, 11 and Epsilon-7 were weakly expressed at 3 to 15 dpf, in the lar-
val and juvenile stages, but highly expressed at 30 to 60 dpf (P<0.01). Beta-2, 10, 11 and Epsilon-10, 13 were
strongly expressed in the OE of 4 periods from juvenile to adult stages (including 3, 6, 12 and 24-month-old)
(P<0.05). Beta-2, 9, 10, 11 and Epsilon-7, 10, 13 were also highly expressed in the OB (olfactory bulb) in 3-month-
old M. amblycephala (P<0.01), but not expressed in the 6 to 24-month-old stage. Beta-2, 11 expression levels were
low in the brain at the 4 age periods (P<0.05). These findings provide theoretic evidence for further exploration of
the functions of ORs in fish, and deepen the research on fish olfactory recognition.
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