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E: WKIEZIK 1 % (taste receptor type I, T1R)ZEMEFEXT PREE 329 I A 0N b R HESCHEVE T o S BEAR SR (Siniperca
chuatsi)IRGEZAR T BRIGGERL AR H | FIRFRIE 5 H R B P 2 6] 1 Ik, ) 36 R 168 43 B DA 5 X1 2 53l o s
T TIR FER A FER, %6 E B PCR IE T WL 0~30 d (0~30 dph, days post hatching) . Yk TIR F K
PR HIRIKFA A . S5 R, B TIR FEATE 4 AW ¢lrl | tir2al | tlr2a2, tlr3, 4 DEFFH | G55
B 12 NI T Bl (e1r2al | tir2a2), tlr2al . tlr2a2 5N FE5—35, Z5HBAAE, 8 3. 4. S FR S
Uit UTR KEARE . LS (AN/AS) AT B, 8% 101 IEIR1ESE, t1r2s T e1r3 GuidefE, SEMRZIRILHA t1rl JEALIE
JIATRE 5 MR M (B DU B o 4 DNIRSEZ R T BUIEIN ¢1r1 | tir2al | tlr2a2. t1r3 FIF ORIIF IR RIA,
20 d R IRBm, b SR Z AR 11r] FIAKOV W3 w5 T RIORSZARIE D 1r2s; IR FRIEIG, 4 4 clr FER R
i N, A SRR ZAARIE N e1r] FIR T URECH W . BFIT S5 N R R 7 RS PR L PRI B A 9T

BT SRR TORL

XEEH: O, REZIR T E(TIR)FEE, HHAKE;, KFERE
X EHS: 1005-8737—(2024)02—0155-10

HE S ES: S917 X ERAREED: A

R 2 Sl W) I B R 2 —, S s ik
HaEY . WHERWREEZ SN E, FAETH
R R r g s, RS AN AT 3 RS (1 R
AUf . T RIBRES AN . T RUBRAS AN, B3R
b2 Iz OB (OME . B P T AED, fEmkdR
240 i S A 2 o3 R AR FH B0 S R B A2 1K (taste
receptor)®*, AZKEA 5 FhIEABRGE: . 8.
R I LR () O 7 S ) T RED L, X
A . B TR RN IR R 2 B 2 AR G B E
IR SZ AR (GCPRYZ IR 1, 43 BR824k T 2l
(taste receptor type 1, TIR)FIBRIEAZAAR 11 #l(taste
receptor type 2, T2R).

WRIESE A TR A 3 AR, 40 TIR1

K B H: 2023-12-04; f&ITHH: 2024-01-12.
EE£WH: SRR =B A R R LI (CARS-46).

(taste receptor type 1 member 1), T1R2 (taste receptor
type 1 member 2)F1 TIR3 (taste receptor type 1
member 3) TEMHFLE T, TIR1 1 TIR2 HA 40%
R FERR R IRYE, 5 TIR3 BA 30%H R TED,
TIR1 FI TIR3 456, 7E4E% L-A AR L- 5 AR
BB I 7 A R JESE, T TIR2 Hl TIR3 455 7]
S

WRUE 32 AR AL ] DL e T RE R T AL, i 5 i)
B AR ORI DG, B kM, H5HIES Y
A[El, KEEMi (Ailuropoda melanoleuca) HAaE 1,
DIPTH e, SEORSZARIC e1rl LT B R0
TE A [5] £2 F18 W 8 v, 2R W % 11 6 R 52 (R i [
trl BT EA G, W B £ i
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FRITH IR SZ AR LA 12 HYEE T RERAEN Y AT
B ol o2 FERPTFTOR I, TPk
3k )i (Megalobrama amblycephala) i P& 1k 52 1K
L t1rl B, MAEZETEH M (Oryzias latipes)
=i fi1(Gasterosteus aculeatus). BRI
¥ % (Gadus morhua) Fl - 1 & 85 (Cynoglossus
semilaevis)™ t1r] KA T I, R, #fkz
R 11r2 7E F B P B 4 (Crenopharyngodon
Idella) 2% &M ) a2 BE Lt (Danio rerio) ™ k& H
TR, AR B R O RS (Micropterus
salmoides)H 91 12

8% (Siniperca chuatsi) &3 [E 5 2 FIR K 44 5t
LUt AN s, AT, &
A DU RIS I BLLH, A
AUYFI T RACE HARRAG T 6 2 A Fituk 2 (R 3L
(t1r2al, tir2a2) cDNA J¥51, J¥5 454653 H12¢H
t1r2al 5 1 DINREIX IR, t1r2a2 BEAT 58 BE B 25 ¥ 58,
N tlr2al DHREAAIRAE, W0 t1r2a2 FEEEA
Ding % I7E i 4 JE B th %8 T 3 ANIRGE Z 1A
TRIIER (eIl . t1r2. tIr3). R 1 RURBE 37 PR SE A
B SRR L, 2T SRR R R TP
WS AR A M ATERE . I, AW A 58
5 = 0 1 PR 2 B8 TR, PR ¢ 1rs HEPR SN
TR NA % E, BIEsRRE 2k 1 BIIEHEH
S PRGN ZERE, FEREI ¢ 1rs FEPR LI 2 B F B RFAE
Y e RIA2E 1k, B 0% R R B PR B B
538 I P LA BT

1 #MEEFE

1.1 SEIe 44

WRAFHEfAE T T 2023 4E 5 H 1 HE 5 H 30
H HC A 22808 M T BRI R oK 7 I R A R
g O I o £ 28 N T AR, S2OKG BT I E N R AL,
Kl 26~27 °C; ¥#4kJ5 3 dph (days post hatching)
fHATF T A BIBURAGI 0 dph, 1 dph. 3 dph,
5dph. 10 dph, 20 dph. 30 dph [IFEAR (4% 60 J2),
RNA [R7EI 4520 CIR-AE; 1aROIAL 4 (5256
ZH) S i P 8 M O B A ) R B B YT TR DU
SWERHEARA A, RS FRYIMETEE 8

JA R K (8.2£0.5) cm], SEEa2H Koxf MR 416745 H 9
B, BOL b At 6, L FmEE ., Sk R
B, —80 CHAAT
1.2 EWHE
1.2.1 EFEHIEWE G R N e S B S
(RN FF) 2Rk H A 525 % (Genomics Illumina 10X)
e I Y, A R SR A SR A BROPE
Complete ORF Predict (Batch Mode)5 ORF finder
Sr W ORF, Kk th 3CfF EAZ %2 GXF rebuild
from sequence F A5 114 3 R 1 R SO B R ST
4 A& =8 AF GSAman A1 EvidenceModeler H' %}
GFF L 47 & % 1E, Al Gxf Sequence
Extract $2 (4 R4 CDS %, F|/ Batch
Translator FIEK IR TS

TEATE AR Ensembl Fil GenBank H 6 & 4
MR AZ AR KL, 15 31 SR 0 A7 44 R I DR 4K
mk 1.
122 EERKERREE T HMM RO
FARAL: G BE L fa | T BRI 58 a2 A KL R
MAFFT #AT#% 1 1R 2 J¥ 9 b xF, 45 3% A%
hmmbuild #57 F& B /R BB, F g AR
bR iR r 9 R R FIR LK . N PFAM. i
(http://pfam-legacy.xfam.org/) T #% Bl A bk 5 32 1K
SR 1 R S /R B AAL(HMM, Hidden Markov
Model) (4, {#H hmm search (v3.0.0)%K {4 7E i
RER T AT R, 15 30k 5 52 Rk 2 R
JF51

3T BLAST /73: 7F Ensembl (https:/www.
ensembl.org) 3R BE LA | KT MRES ¢1rs FER K&
KRR FS, 87 blast (v2.13.0)53 5 585 4 3 H ¥
G o IR 78 SO Ee X, AR RNRIER . A9
ik Gene 1D, A& AR Z FE AR 7 51 & Pfam
CDD (https://www.ncbi.nlm.nih.gov/cdd)#1 SMART
(https://smart.embl.de) B HE 2 JE 17 25 /0 R IA,
REWR ¢ 17rs B& RN FE1R ¥ 51 .
123 EEEW. RREE . RTEFSEME
S PAEBRIERE TR E GSDS2.0 (http://
gsds.gao-lab.org/) 7 AT P 4544, 4 5 JE R 2 11 o
iy X (CDS) M AE B IEIX (UTR).
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Tab.1 Number of fish taste receptor genes

FhJS species

Bk feeding habit

F N ZH A genome version tirl  tIr2  tIr3

SHWESR Siniperca chuatsi
KR Micropterus salmoides
WL 6% Oncorhynchus mykiss

LI 6B 7R )5t Takifugu rubripes
Je BB k{1 Oreochromis niloticus
FH Oryzias latipes

W B Cynoglossus semilaevis
DGRkt Labrus bergylta
Bt fi Danio rerio

I ARAT Seriola dumerili

=it Gasterosteus aculeatus

Wil Ctenopharyngodon idella

P carnivorous
R E&PE carnivorous
Z4& M omnivorous
A1 carnivorous
Z2 B omnivorous
Z4&tt: omnivorous
Rk carnivorous
P carnivorous
Z4 & omnivorous
R E&PE carnivorous
R E&PE carnivorous
HAYE herbivorous

ASM2008510v1 0 1
ASM1485139vl
USDA_OmykA 1.1
fTakRub1.3
GCA_001858045.3
ASM223467v1

Cse v1.0
BallGen V1
GRCzl1

Sdu_1.0
GCA_016920845.1
HZGCO1

W

e I e N S R L I )

0 1
1 2
2 2
1 1
3 1
1 1
1 1
2 1
1 1
6 1
4 1

FIH Clustal W XT3 1 92 /2 7 81 47 LEXT
bootstrap {HX & 4 1000, {#H MEGA 11 #4 i 48+
#f (neighbor-joining method) . K H 7£ & W uh
Evolview (https://evolgenius.info/evolview/)#E1T it
TER ek .

PRY B 7 (01 FH 05 20 5 R )7 4 7E W 5 MEME
(https://meme-suite.org/meme/)iH 17, SEILE N:
SEFF R 10, motif RIS 50, K& 10000 K
R ARAE AR 3 4 motif, ZIEIR)TH 1A%
CDD 3 FH AR G O <7 S5 #4368
124 EBEREMESHZEWSHT ERHIENTRE
XA Z Tbtools il LA E K, fiH one step
MC scan X #HATH R E A SELME M, FIHANR
€0, 155 5 300 78 DR 08 A2 AR R PR A ek
1.2.5 EEENSH A lrs EEH R CDS )75
i FH tbtools $EHL, FBRZ kT, >KH Data monkey
(http://www.datamonkey.org/) H fi¥) 5. \] GE P #H 4
T (SLAC); HIEE[R] SO % (dN) T[] 0%
R (dS)RAE AR 2 B AR ERRE T,

1.2.6 EREFRESH  FIH Trizol % (TIANGEN,
TRNzol Universal Reagent)f2HUFE i, B RNA,
AR T2 3 D 3 BRI RNA SRR RNA
PR 1000 mg/ul HTFIELL5L8 . f#f Evo
M-MLV RT Kit with gDNA Clean for qPCR 11 [ §%
SRR A5 5 cDNA AR A S5 Z i CDS J7 41 .
i F Primer Premier 5.0 i1 519)(£ 2), Z4L L
S MER AEYRHCA BR ARG . ZJ5 SYBR green

vt IR R, RNARF: 95 CHIAEM: 5
min, 95 C7Z8E 20 s, 58~62 ‘CiE K IE{H 30 s, 40
AMIEFR; 95 °C, 305,65 C, 1 min, 55 #ET45
2R BT RGN s oy 4 S v . R TR IR R,
1) 35 PR R P S 3L TR B ORI 100% . P 147
P ShRE R Y R P AR R o AEARE S 3R 3 A
i, Lh Bactin BEEHN qPCR BINZ:, R
DAL R R IR A Ik

£2 PCRETHSIWE

Tab. 2 Primers used for quantitative real-time PCR

519 FFHI(5"-3) BARE/C

premier sequence (5'-3") t:;;iizgl gre
qtlrlF TGGGTCCATGCAATGAAGGT
qtiriR CCTGGTAAAAGAAGCTGCGG 60
qtlr2alF GTACCCACACATGGTTCTAGC o
qtlr2alR  CGATGGGTGAAATGTATGAAAGCC
qtlr2a2F  CACACAAGAATCTGTCCAAAGTGA
qtir2a2R° AGCAGCTCCATAACTGACCATA >
qtlr3F TCTATCCCTGGAAGCTGTTGG
qt/r3R CTTCCCAGACCCACTCAATCA 603
gp-actinF  GCGTGACATCAAGGAGAA 58.60.5

gp-actinR CATACCGAGGAAGGAAGG

2 ERESW

21 edr RGERREERLEERFSH
AR PE Hmmsearch 45 5%, FH A GCPRs [z
R ] KR (PFO0003 . PF07652, PF01094)!"®
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Sk g, GIFEEME] 163 MEERE 22 ERZEH. RTEFSEMENNT. REXE

FI AR E W B o fo R SRR OCR . Sk e 1, 8% ¢l tir2al , tir2a2 FEFNEBAH 6
AT IK FUERS ¢ 1r SERZAFERIP S blast B4 DAMRF, HAMNE FE5HAEL e1r3 BRI EA 8 4
BN, TR 7 AREIEE i, xF o AR T BRER 2 SN TSN, vl tlr2al | tlr2a2
BEDh A K VS Tlrs RERIFFIE T4 M HMSNS TR, 5 3.0 40 5 Wi T M 5%
GBS E R EE R B4 B4 B TtmC TASIR - UTR KEEARIE. t1r2al tir2a2 S5HAN 8 1454

(cd15046). pbpl taste receptor (cd06363), 7tmC —3, 3. 4. SNET I 5 UTR KEAR,

TASIR2a_like (cd15287). 7tmC_TASIR2 (cd15288). 8% T1Rs 3 H A5 DR ST 367 J5 il — BUE B, 4
7tmC_TASIR3 (cd15290)'720) 222k fiykk (5 Gat A Motifl, motif2, motif3 HFF(K 1), TIR1 &5t
JE, 5 hmm %5 MR A9, 58] 4 05 1 PBP1_superfamily (cd01536) . NCD3G (pfam07652)
SR FWER G t1r] . tlr2al . tlr2a2 B t1r3, 7tm_GCPRs_superfamily (c128897), TIR2al .\ T1R2a2

% 3BT 44 c0r A FR R Ly BB o PBPI superfamily . NCD3G
WAL K . E ERAIH A Tk e 7tmC_taslr2a-like (cd15287) . TIR3 25 1) 38 K
FA H L IR IR S B 2 A S K R A PBP1 taste receptor (cd06363). NCD3G (pfam07652).
16 820~855, W2 (R MIR 4 Tl 92.10~ 7TtmC _tas1r3 (cd15290), TIR1. T1R2al. T1R2a2
94.73 ku, FA7E (5 M40 TR 5 93.24 ku A PBPI1 _superfamily Z5#3k; 4 NEAAGH

A LR M AE 5.53~7.82, NCD3G 5k
W% t1r2al | tlr2a2 RAG—3Z, ML, XP
®3 HWATHEZEERFIER R HA MBI FR o
Tab.3 Sequence information of four taste mE 2 ﬁﬁi—\" BHeshb lr FIEQEAHM

receptor genes in Siniperca chuatsi

] By DR <3 25 M 25 M, R R I A 2 S

W Kb MH i inhujr:nber " isoeleé;;c (PBP1 _taste receptor, PBP1 superfamily). & ¥
gene  length 3}122?8 location amino acids mgﬁcgl}lff.r point %%@fi 1Y [Xi/"ﬁ (NCD3 G)5 NG % BIHN %éﬁ;%@ﬁ
tirl 5825 6  Scaffold19 851 93.49  5.53 S 3k 245 f B (TtmC_TASIRI,  7tmC_TASIR2,
. . [7
tr2al 5588 6  Scaffold19 826 92.64 691 7tmC_TAS1R2a-like, 7tmC_TASIR3)HR™,
tIr2a2 5115 6  Scaffold19 820 9210  7.82 % TIR2 (T1R2al .T1R2a2) 5%t & f1(T1R2b) .
tr3 4572 8  Scaffold.14 855 94.73  6.09 FEE(TIR2b, TI1R2c). HTE8(TIR2). ZLEE4 Jyfili
Rt - PP
: 20 bootstra bpl_taste_receptor HE 2
BRI 1 motif 1 i ® B i st recepon supertumily WAV 2 ORI SEIE
PKLLF ~ I ncd3g BRI
O 5175 B 7tme_tasir3

{RSFELY 2 motif 2 = MM exon st T I Ttme_tasir2a-like }WWJ%EN% B UTR :8HEX

7tme_geprs superfamily BHBBRESHI - cps IREIX

{RSFEF 3 motif 3 20

AAAAA
Bl:66ea E2100a  E3:19a B4:139s  ES: E6: 12 B8: 1992

'
t1r2al —HHIEHH - s 3 ]
S e
Eﬂ)gﬂn E2: 10588 E3: 24288 E4: 69 aa ES: 408 E6: 309 aa.
- — — —_— s
tr2a2 = o L =
El:6laa  E2:992a E3: 24228 F4:69aa ES:40aa E6:309 aa.
SR
tirl —.-J'—-"—l - — &= =G
8 bp 118bp 9Bbp 685bp 683 bp
o e ™ e "Tam ATz
z
. i B
tr3 - e e e s =

Bl 1 8RR SZ R TIR & ILHR 751 motif, domain 25+ &

Fig. 1  Structure of the motifs and domains in mandarin fish taste receptor TIR
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2 g -
stlr - Gatlr2c
Trtlrl - 4 Gaird
I Gatlrlb o I Gatlr2a — -
Oltlr] ———— - Gatlr2b
Drtlrl Gatlr2e
— af
I_E Omtlrla - Gatlr2f
Omtlrlb o * Sctlr2al
Ggtlrl  —————— - W Sctlr2a2
Hstlrl - |— Oltlr2c
Mmtlrl Oltlr2a
—_— Cstlrla Oltlr2b
L——  Cstlrle Trtlr2a
R Cstlrlb Trtlr2b -
Ontlrl Omtlr2
E Lbtlrlc Drtlr2a

Hstlr2

Lbtlrld

1™ I

- -

- - Mmtlr2 —
Mstlrla - Ontlr2 -
Gatlrla Lr— Cstlr2 -
Gatlrlc —s——— = L SAtIr2 o
Sdtlrl Lbtlr2 —— -

Hstlr3
Mmtlr3
Ggtlr3

2|
=

pbpl_taste_receptor  USNE SRR SZ 1A
— legend (S pbpl_t r_superfamily JfI4MS A B IESZ AR AR
ncd3g WA PRSI

EEH * |

aa— ;tm i »y
tmc_taslr
L Drtlr3 — e o - S S 7tme_tasIr2a-like } 52; gﬁ%&é&ﬁ
Omtlr3a —s———— S— S 7tmc_taslrl
G Ttme_tasir2
Omtlr3b — s S——
Oltlr3 s——— E—— boOtStrap  Ga: =it Gasterosteus aculeatus
F————————————  Cstlf} s S— PRI . 4t Siniperca cuasi
@<=50  Ol: ##} Oryzias latipes
F——————  Ontlr3 — e — S — 5175 Tr: ZT#E%J7HG Takifugu rubripes
Trtlr3a —e——————— —— @76~100 Om: UTE§ Oncorhynchus mykiss
_4E Dr: 3£ 44 Danio rerio
Trtlr3b — e ————— S Hs: .
s: N Homo sapiens
Sdtlr3 ————— —— Mm: K Mus musculus
{ E #Sctlr3 On: JE® ¥ 3E4a Oreochromis niloticus
Cs: ¥ EH) Cynoglossus semilaevis
Mstlr3 e S Sd: BHKHE Seriola dumerili
Gatlr3 e — Lb: 0 [ 3k 4 Labrus bergylta

K2 HHESIIUR L2 A& TIR IR 7 93 AW K domain 51
a. TIR1s; b. TIR2s; c. TIR3s.
Fig.2 Evolutionary tree and domain structure of the vertebrate taste receptor T1IR amino acid sequence
a. TIR1s; b. TIR2s; c. TIR3s.

(T1R2a), =Hff(TIR2b, TIR2c, TIR2d, T1R2e.
TI1R2D A5 F I — 2
23 HEMESHLMESHT

0% 4 4~ tlrs FEP, A EE 3), tir,
tlr2al, tlr2a2 {E Scaffold 19 bFAEHM G, t1r2al,

tlr2a2 TEFEHFRE LN BRI, 1r3 BT
Scaffold 14 I,

mE 4 g, B el 5P P Hil
DURRRE Sk fr | i 8y . BEEh (0 ¢ 12 froe L2k ik
KZR; W tlr2al S5RRFPPIEM ., B HEE . 5

(] HAbFEH other genes
[ | BRIESZ AR FEH taste receptor gene
— i EREEFF
herl2 ubrd
—+—
12.10 kb
her 3

intergenic sequence

mbd6
| —

kif5aa
—

rprdlb tirl

1} ‘_l

L I_,
73.93 kb

emcl

2.68 kb

Scaffold 19

6.69 kb 4.39 kb

espn acot 7

—L I

23.23 kb

tir2al

tlr2a2 rerl

t——{—— I i— ]
42.13kb " 7.56kb ™ 2030kb ™ 0.66kb —

pax7a

Scaffold_14 —|

odadl
1
L

si:ch211-222121.1 slc45al
[
L

mrpsl6
1] I—]
T I_l
13.06 kb

errfila tir3

] I
L1

1L
1T L

28.73 kb 0.68 kb

IL M 14
L LJ L

]
25.20 kb 9.51 kb 0.34 kb

B3 8k tlrl, tir2al, tlr2a2, t1r3 JER e FE B0
Fig. 3 Location of t/rl, tir2al, tir2a2, t1r3 genes on gene clusters in mandarin fish
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@ Hefafk chromosomes

W Cynoglossus semilaevis T GRSk £ Labrus bergylta BELy £ Danio rerio BokHi Seriola dumerili =H#ils Gasterosteus aculeatus
3 ("tirla e1r2 ) (CtIr3 (—_tIrla | tIr2 ) ( ) tIr2b ( tir3 )22 fIrI ) { tIr3 )(tlrla tIrlb )
J /]
TS AW // =
/ ——
4% Siniperca chuatsi tir3 ) ( Ml )
1 A
\ A
,,,,,,,,, et \\
1l
( 1r3 J"tirla tirib ) __tr3a )__Ir3b I tIr2 ) ( tir3a (—¢Ir] tirZ2a ) | tir3 ) IrltirZ ) | tir3 )tIr2a tIr2b
KO 245 Micropterus salmoides YT8§ Oncorhynchus mykiss LIUEFR )i Takifugu rubripes  J& % B Efa Oreochromis niloticus 1 Oryzias latipes

Pl 4 SRR SESZ R ] 5 H A AR LR R G &
A TR] € 8 X 7 (14 56 PR A7 A R S R
Fig.4 Covariance of mandarin fish taste receptor genes with other fish
Covariance exists for genes corresponding to the same colour line.

VR, =Rt elr] FAAEIRERME R, WK e1r3 HH
fil 10 b fan A7 A0 IR 2R M 56 R (WL 68 ¢173a
t1r3b). W t1r2a2 FEPR 5 10 Fi i SR8 22 (AR SE A
) A & AL ZEME R & o
24 EEEASWH

EPE . etk elr] I IESEEE, 11r2s.
tlr3 SIS, BRI 12 JER R
WEmERE, t1rl . t1r3 EIGBERE, BR t1r] KN
PRIEBEHE, t1r2 | t1r3 FEH BRI BEREGR 4)

x4 TEAEMEEREZEEEEZEES
Tab. 4 Selection pressure on taste receptor genes in
fish with different feeding habits

125 (FP 250 fish (species number) tirl tir2 tir3

AP £.(6) carnivorous fish 1.01 0.935 0911
A PE£4(1) herbivorous fish 0.904 1.09 0978
Z& P £4.(4) omnivorous fish 1.00 0763 0.771
% Siniperca chuatsi 1.02 0.824  0.941

25 HEZEEERQRHRIE

WRRG I, 4 4> el FEPISRIA A I WA, 1 dph,
40 tlr BRI IR ERIR, LR, FRiRa Bt E (E
5). 3 dph #2, tIrl RKikEIFWRE T t1r2, H
tir2al, tir2a2 FihEF A B E

K 6, BRIk R EE N Ik mAE & i, H
UOE I E LR, ZJa R b, T, 68, Sk
ko Z2ERINEZIG, tirl. tlr2, tir3 FEFE

KT, Hodr el BERFRKOP TR,
3 itig

31 W ear BERKREHEB

AR A2 AR B B A AR, A 2
tlr FER ZREYEARERAE ¢1r] . t1r2 B9%0E I, Ding
SRt A SE N RAR S8 T 3 NRAE A2 4 T Y
FEH(elrl, tlr2, t1r3), BEMRAZUK SR SZ AR SE A
B LA ARTRIERE T 4 DIRGEZ R 1 BRI (171,
tlr2al, tlr2a2, t1r3), tlrl HEPIER, t1r2 777 A
S, X FPECH 22 5 AT RS B T[] 5 DR A 0
A i SR R O 2 F R B

76 H A USE 5 RACE £ AR Y 88 1 2 AN 1172
FE[H (t1r2al t1r2a2) cDNA 741, 1% 5 A0 55 £ A
U e S R — B (e 12 FEAESE N ) . T RACE
FARNREIRUE T AN 3 . PR 2 8M:, KI5
tr2al (VA VS5, t1r2a2 TEAG 523 1) 45 H6 558,
HEM 11r2a2 FIREAERFER o ASHFSE b 5528 (R 4
A elr SRR, Ky )75 54850505, RERMA
LR G

AN, AT E GenBank (ASM2008510v1)
W AR AR S 4 DRSS IR TRIBER (3R 1),
B 34 IR SZARIER ¢ 171 (¢e1r]1: 122882744,
tirl: 122882770, tiri-like: 122882772)., % &
tlrs FIEFPRBH (4 M AL —2, U7 ddan
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Abstract: Taste serves as the foundation for choosing food and is one of the most vital senses of animals.
Numerous taste cells, specialized structures that can sense taste, form taste buds. Taste receptors are present in the
membranes of these cells. Taste receptors include type I and type 11 receptors, which are responsible for identifying
distinct flavors in food. The taste receptor type I (T1R) family plays a crucial role in the identification of nutrients in
the environment. TIR family genes rely on different heterodimers for flavor recognition and can recognize fresh
(T1R1+T1R3) and sweet (T1IR2+T1R3) flavors. Animal feeding habits are frequently associated with the number
and replication of T1R family genes. Mandarin fish (Siniperca chuatsi) have a unique carnivorous lifestyle and eat
live bait throughout their lifetimes. To understand the correlation between the quantity and expression patterns of
TIR family members in mandarin fish and their carnivorous nature, gene family analysis was conducted to
identify TIR family member genes in mandarin fish genomic data. Changes in the TIR family member gene
expression levels were then determined using Quantitative Real-time PCR (qPCR) from to 0-30 days post
hatching (0-30 dph) and after the domestication of their diet. This study found that the T1R family in mandarin
fish comprises four genes, tirl, tir2al, tir2a2, and tir3, each of which possesses complete sequences and
structural domains. The #/72 gene was duplicated as ¢/r2al and t/r2a2, and the exons of both displayed identical
structural domains. However, the length of the 3rd, 4th, and 5th introns and 5' UTR varied among them. Selection
pressure (dN/dS) analysis indicated positive selection for #/7/ in mandarin fish, whereas ¢/r2s and ¢/r3 showed
negative selection. The possible cause of evolutionary pressure on the umami receptor gene #/7/ might be related
to the uncommon diet of this fish species. The expression of four taste receptor type I genes, tiri, tir2al, tir2a2,
and t/r3, began before the oropharyngeal cavity of mandarin fish was completely formed, and increased after 20 d.
The umami receptor gene (¢/71) was found to have a much higher expression among these genes than that of the
sweet taste receptor gene (¢/r2s). All four tlr genes showed lower expression levels after domestication, with ¢/r1,
the umami receptor gene, showed the most significant downregulation. These findings provide fundamental data
for investigating the effects of taste receptor genes on the development and adaptation of mandarin fish to carnivores.
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