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&8 lipea B E RIZRIF ZHIEN SEEITAREXES 7

N 1,2 2 b2 ) 2 a2y 1,2
SIS, BT, IEMT, ERET, FTES, IECC, LR
LRI, A A YK RIS, 1 201306;

2. KRR B S BT, Mok (K AR RS A TR IS, BRI URIE 150070

WE: A XBTETEBEBL(Cyprinus carpio)i EWUENE IR a (hormone-sensitive lipase a, lipea)J&H, R H b2 3%
KR R LSRRI R, LU SR 105 DA 4 T R AL I F 5% B Be 2 il . AR SC30 R A RACE H AR FofE
A lipea FEIR, H: cDNA 4K 4 3379 bp, EL4E 230 bp ) S'AEEIIEIX (5-UTR). 1067 bp &Y 3"IEHHIF X (3'-UTR)
RS 693 AR ILWR A FF BB BEAE . 273 Xt Bos, # lipea 535 i (Danio rerio) . X ®F(Paralichthys olivaceus)
FUT 85 Oncorhynchus mykiss)B) 2 LT F 5 AU 51 H 88.17% . 64.94%F1 63.35%, A [FMFhiE] ¥ 51 25 5 R84
e C-umi ZKF A o |ARESH AN BN ZEA A 3 DTRe i B N ST . £ B3 K i B I 1 A
KRB M . D SERT ¢ 6 it PCR FiAR T T lipea FERTEBRA LN LY | N [R) A& & B30T DL B g o A e A it 25 S 4>
PRAGHL FNfE B ZH 20 mRNA ik B2 AL, 25 BIR, lipea TE4SHAVR I ik, IS NG W b AH X 22 1k S fe s,
FURZEFILA, gt &b BEMRIB AT, lipea MFRBKF 2N G, 8 il FA i, LREER
Mall, AR, lipea FikE5EFALPNENT & B2 IEAHX, HEFAEEP>0.05), 518 I8 &2 7 C,
H 2% 5 2 M (P<0.01), HEM lipea FE PRI HEAE e i W DURR AT BB B AT SO VE A o A SEER 45 SR ATy it — 25 fiff A

lipea &A1) D) REANFE 45 g Wi OB T LRI AT S 4R IS %

KR 6 WO BURPEAR IS, B R, BN, BRATTI

FES %S S965 XHRFR S A
8 2% BUR M R 15 B (hormone  sensitive lipase,
HSL 5 LIPE);2 i1 A5 /s 2 2108 i —Fofr o v i 5 i,
Re A1k Zh W B 7 2 23 rb 1 T I = T K Al i 25
F TR, e 5% i S 0 B s AR A S e it =2 — (12
1988 4F, HSL H:PI4K cDNA B H Holm %0
MK B(Rattus norvegicus)iI g I 4H 41 342 15 SCJF
15, WS, 7E N (Homo sapiens)™ . /)N (Mus
musculus)™ . 5% (Sus scrofa) VW FL W) v L A6 I
FNZEER ARk, W HITRE T HSL W%
Ak, mRNA Rk 5HEIHEAR R AHOCHERT 5, TE
ST HSL BERTE SR oa 2 g S AR e b B
VR o AT & B, HSL 3N %

Yris HEA: 2018-05-31; 1&1T HEA: 2018-07-20.

XEHS: 1005-8737—(2019)02-0251-10

A5 92K (Sus scrofa Sujiang) LA & 5 =5 B AH
K, AA JERIRIAS PR F- 295 I EE R0 LN i 077 5
W % 5 T BB ZEIAL(P<0.01), Jf-4i5 i Ald A 42
5 AA SRR BT ASR I AIL N i 5 i,
O R I BT Qiao S5 IT R BN BF 5L
(Ovis aries Kazak) HSL 3& N ik 7K -5 LA g i
TR EMG, BAT HSL FERPIEHZEE & KR
PR A BBk 3L N,
K=shh, A6 (Paralichthys olivaceus)!'™

W8 (Oncorhynchus mykiss)'™ | ¥ it (Pelteobagrus
fulvidraco)[lz]\ HEf(Pagrus major)[mf’ffgf*@%
HE 2 s R HSL M, Jfxt Hore fa ks 4

EEWB: MEHRBARETH (31302174); 5 E K= BT B AR B 55 9% (2015C04XKO01); [ Z /K 7= F o 5% i 4L 52

JIk 55 6 3 H (2018DK A30470).
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LU i) mRNA ZIREEHAT TR0 45 R
/N HSL BERTEAL T RIB) 1z, EARHLhR
IREAFTER R 2 5, W TENR I A ZUh Rk &
THAWAZ, AL, R EFR RN T HSL HEH R
KA S A HGE . Han SEUIBF9E oK, whE
LB A e 3 4= 22 B AE i (Oreochromis  niloticusx
O. aureus)FRIILIA Y HSL FEPRIFIK, (HA0H] 116 s
figii b HSL JER R Fesk; PRI s R, &
RETRDEHAL(21.88%) fE ik & (it E1 1 1% 3 Cynoglossus
semilaevis)HEA N LA HSL R Rk, HXT
HSL A5 385 7 TR LA B A ot P tRAH S PR 1Y
TR D .

AR PR 7 5 R A 1D TR 1) 2H B AN f TR
JR B bz — U0 BFgT R, WL BRI A
57 AT DAAT R0 i A R T, R (N D
Jiid R ) S5 Al mT B R AR 1D ) K S T AR AL i) £,
KRBT HEFE SN E, 1 E X R, 57
AR AN IR T AR 45 A At R, T
il B T AR LB S A mT St 2R R ks . A2 ™
OB AR AR R, BAA BRI IEPRE S,
8 (Cyprinus carpio) & [E 5 2L 1) IR K £ 5 26
Z—, HurhECEF 25 Mg s, 28E
i A e 22 K P FRAE T, AR R b A2 T ] i R
FE P RAP TR, R TR IR K K SRR
R K T o Bt AT JBT £ 288 5 SR A A DB
K, Iz IR e oKk s e e  m AR, A
[ F2RE b3 il 1 Fh SR N B T HEAR . W
R . DA A [P , ™ dEREm 1  PYY)
AHIEFE TR A5 A 107 A DG B il B A AT, Sl T
lipea 34K cDNA A, 5 HAW R T T
[FJRE XS R R 48 & B AR A g HoE 1 HAE
A ZH A rh R IR A . ANTRUE B BB 2Rk
fiE, JEXTHFRIE G SR TUR AR #E 1T T 0120
AT, BRI I R o F R AL
il 95 LAl

1 #R5EFZE

1.1 HERF&E
S5 R34 R PR e YK A ST BT 24 5
WaE, IRt rh R RV SR AT S R

RE 200~250 g {9 1 {8 fh, 256 24 h, HUH. 7.
B oM. CNE. BRI . M. REERLPR (I g
WEHF 21 em AWLA) . FENLA L -7, 5
2 Y 3 I EEZ [ LA AE A, 5 A
RV R . HUELSZ KGO0 0] . 8 ZHAfLil] . e
1IN 770 NN I NS I 10 2 I N 2
WO PRI Sd % 10 AR
Y ARG EfFf8, BT RNA later H Tl &
RNA FEA, g & wAK 10 BAMEFI /N 10 B
A, F A3 A (9.56+0.72)% F1(1.89+0.25) %,
e F A FE R BB AN . HOR I A R —
R AR —MGEFREIAEE T 220 RBEEAK, 78R
LTS ERILIN T IR 7 2 00 i[RI, 5 AL
Lk B 26 2 25 3 g Z [ L) A i
g Wi H AR A TR A H . SRAERT, H MS-222
XS0 fa EAT R . DA AR S DA TR AR
(QIAGEN)2)H 2 ok IRAS, #% 8 RNeasy Lipid
Tissue Mini Kit 15 B 45 2 B4 4L 2R i L RNA
FIH 1.2%B 5L 7K 5 NanoDrop 8000 X RNA
b A T RN B A
1.2 EE4£K cDNA FFIH%:EF

i FH PrimeScript™ RT reagent Kit with gDNA
Eraser(Perfect Real Time)iiifll& & il cDNA 2 —
% (Takara RRO47A), 45 NCBI £ #i 2 BE L fa
lipea % F UL e HABAE 1 128 HSL FE A () cDNA JF
G, BEREARST X 35 B S 4 508 PR A T T 4 L
XF, IR1H lipea FERIEB 53 cDNA JF A1 FF1 1514
PEATIFHIRAEE 1), #%ME SMARTer"RACES/3'#
& (Clontech) Uit B i i RACE KM A, R4
CL R4 lipea BE PR () PR SF X3 1 )7 511 1T RACE
PIET1HI(F 1), SeqAmp™ DNA Polymerase (Clon-
tech)iAF & 17 RACE ¥4,

PCR =18 FH 1.2%55 B B 356 15 F Dk A 7 A
P14 0 el gl Ak 2 BR B RE 0 e Tl Ac it ) e
LA A, 2lifb )™ ¥ i 42 80 ik, %10 2k
ZA ML, G B R, 25 BN AR Y
BHECA R A EIT o 8 ¥ 25 54 BLAST
(https://www.ncbi.nlm.nih.gov/) tt X}, DNAMAN %X
153 #7, Staden 1.7 {347 Df4E, BZARTT lipea
FEH 4K cDNA 751,
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1.3 ERFEFIEFIES TR REHABIEE

JI DNAMAN £ £ 43 2 R % I 8 ) 1 AfE
(Open Reading Frame, ORF); i EXPASY (http:/
www.expasy.org/proteomics) 55 1£ £& 43 #T 514 7Y
THHFESRR . BEEBAKE . BB EE
TREERE T [ MEGA 7.0 3K, SRA4REE
#:(Neighbor-Joining method, NI TR G Y
Fagdt, HiAr Bootsrap (1000 YRS 459352 EAR B .
1.4 BEEREMESHT

MM E LRGN lipea e 4K cDNA 751,

W9 BT M 1), LI 18S RNA R H
WS, DL ESHBRES cDNA B, i
SYBR®™ Premix Ex Taq TM II (Tli RNase H Plus)iz
7 & (Takara), ABI 7500 ¢J65E & PCR 1%, A fi
lipea FENTEARRI L . AR AT B FREN % &=
e iy 255 S A T IS L PR) R s it 7 P A X6 2R3 o,
TR BB 3 APAT. (A 2 e
Ji BT E I R A Rk aE, BdE TR SPSS
17.0 #AF R 2 5 2250 BT (one-way ANOVA)JT
o, R EREELL 0.05 AbRiE.

=1 519F%
Tab.1 Primers used in this study
3!%%% 1M1 51(5'-3') sequence 7P B /bp J;Jdﬁﬁ/"c
primer name product length annealing temperature
lia-F TCAGAAGGCCCGTTACATCG
lia-R TGCACTGTCCTGTCCTTGTC 1480 o0
lia-F1 AGACACCTTGGTCGCTTTGG
lia-R1 CCTTCCTGCTGCCTCTGATC >3 o0
5'-GSP AACCCCCTGGCAGAGAGAGCTGAGGC 1190 71.2
5'-nGSP TCAAGCGCACTTTGACTGGCCCAGGG 1280 71.4
3'-GSP GACCCCCTGCTGCCTTTGAGCGTGC 1727 71
3'-nGSP AGGCAGCAGGAAGGGCTCAACTAGACAG 1037 70
rLIA-a-F CGACAAGGACAGGACAGTGC
rLIA-a-R GGAGCCAGTGAGTAATCCACAG 3 o0
18S-F ACGATCAGATACCGTCGTAGTTC
18S-R CTGTCAATCCTTTCCGTGTCCG . o0
2 HBRE5HH M2 Leu (& m e, M 12.6%, HASEEILR Pyl

2.1 2 lipea £1K ¢cDNA F 5547

i ) B RO ST E 91 1 RS 3 48645 2082 bp
(88 lipea cDNA HIAZ.0 751, F3l i3 RACE ¥4
Iy 345 T 1280 bp A1 1037 bp AY 5'F1 33w 51,
R 3 DRSS T 3379 bp FUSER cDNA &K
J¥ %1 (GenBank & 5% 5 : MF061228.2), H-AJF7i %
JZHE (open reading frame, ORF): & & 2079 bp,
i 693 &I, 5S'ERIEIX (5-UTR) 230 bp; 3’
JEFIPEIX (3'-UTR) M 1067 bp, £175 25 bp ) polyA
B, WA“AATAAA” RS S 756 F PloyA
3% 969 bp F1 29 bp 4b .

F ] ExPASY HJ ProtParam T E.JRMFS%E
BT 20 T4 7.60 kD, FHiE PI{H 9 6.29, #544,

HI Sec. 7 1 HLfif 1 5% 3 B 8 (Asp+Glu) i 65 4,
M7 1F H oy B R BB (Arg+Lys) h 58 > BT
FAFRN 73 TN Cszs0Hs346N01601007S31, Ak T
Hh 10689 4> H BT E RECH 45.72, B
UIZER A ERE o BB RECH 92.60, KV
ZHH-0.046, ExPASY [ SOPMA T.H73%0#3
lipea B BT 25 DL o BEE R 32, N 43.87%;
Signal 4.1 T ZE S W R lipea AN HA {55 kg
), RAESWREA(E 1 1); SMART T.H /R
WEHEA 3RS p B A NRIIREE . &
Bt 5 7K i i 005 P RIK i Bl S PR (T8 1 F); Motif
Scan Tl i il T i 38 04 3 AL S (B 2);
TMHMM T lipea BEAT B5 BEA5H
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SignalP-4.1prediction(euk networks): lipea
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Fig. 1 The signal peptide location (up) and the structure of /ipea protein (down) in common carp

22 SEBFIILTSRZGHEHEE

ffi F§ CLUSTAL 2.1 3K A THE lipea 3R
WEAMFEEEEERITIER, 4RErHS
BE o fa |, OF B F1AT 68 0 AH DL P 4 0 88.17%,
64.94%F1 63.35%, AFEIFNE] lipea EIETR T 5
Ko RV IEA ) 25 S FEAE AR C-umiy 2 ik (B 2),
BT lipea BN WA HRR T 5, FIH MEGA7.0, Ji

FIN-J AR 13 DA R GT B 45 R 3R,

HRRA— KL, Hrp Ry SR oA 42k

A0 0 BRE 01 5ROl — S, SRS R i B A 5 SRy —

3 WFLBINER Ny o — RS (] 3),

2.3 f# lipea EEARARMAELE REIRIE

FFAE HT
S92 i PCR FARK N lipea HEIA

FEBE 10 AN [ A 2L i SRR BN 3 A5 15 Dl (]

) HERMR, 2 R AR A R 4 2R 3 A 2R K,

B B 230, 10 ANHS P IE R AT £
ki i BN R I AR . LA . B
= 3111 M 7 TR 1 SN 5 S = 711 - =11
AU Fe 5 wEAG R T AL A2 H 25 S

(P<0.01), HEFRILIA . J Ao 4 40 i 2 2k 1 A 24,
255 A BENEP>0.05),

lipea SER TEBEIR BG AN [F] & 1 B B 2R 36 2 A A
BL(E 5): BEEMIGII LR, lipea BRI 3B KT
BT RS, 8 M RA R A m, A AT
WA e B 25 5 (P<0.05); HIEII 5 5
d ByFR AR, FARIRIARZER B
(P<0.05); JFH ARG FRIA E AR,
2.4 12 lipea BEEFRIZSIERGITARE X ED T

lipea BRI TE g 5 7 b o 2 S ISR R IR 1B
(0 6), TEMEIENRIELHET, lipea SEN Rk 51

Jg 1D 1 52 17 AH OC HL 25 A ik 35 PR (P<0.01); 17
lipea FEPRIZES HRWLA 20 21 8 2 A 4 20 5 1 i
BEM AR, lipea PR Fik w515 5RALIA A 1 &
HEIEMAX, M558 (P>0.05),

3 itig

AW H RACE W7 k3645 78RR HSL1 FE
N, WHRS A REFERERNGE TR g N
lipea WF5E 301, HSL 3& R TEiE 2 ISP AF A
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## Cyprinus carpio

P Danio rerio

WT#4 Oncorhynchus mykiss
ZF%F Paralichthys olivaceus
N Homo sapiens

/NE Mus musculus

# Cyprinus carpio

¥ 54 Danio rerio

ST 8% Oncorhynchus mykiss
ZF%¥ Paralichthys olivaceus
N Homo sapiens

/N Mus musculus

{# Cyprinus carpio

BEIL 8 Danio rerio

WT 4% Oncorhynchus mykiss
F8¥E Paralichthys olivaceus
N Homo sapiens

JNER, Mus musculus

#2 Cyprinus carpio

W Danio rerio

W% Oncorhynchus mykiss
SFE Paralichthys olivaceus
N Homo sapiens

JINER, Mus musculus

1 Cyprinus carpio

BEh 4 Danio rerio

WT#% Oncorhynchus mykiss
ZF%F Paralichthys olivaceus
N Homo sapiens

JINEL Mus musculus

# Cyprinus carpio

¥ 54 Danio rerio

YT 84 Oncorhynchus mykiss
ZF%¥ Paralichthys olivaceus
N Homo sapiens

/N Mus musculus

# Cyprinus carpio

B4 Danio rerio

WT#% Oncorhynchus mykiss
F4%¥ Paralichthys olivaceus
N Homo sapiens

B Mus musculus

MDHKNVFAALQEVCSDVISALNGSH-NSSNADATDRLLGVMRQIQEHGRAVEPLITGFTAVYHHYDLDAQTPGNGYRTLVKVVHSCITHILQKARYTASNCTGAFFRMDHNMAEMDAYCS 119
MDHKHVFAGLQTICLDVISTLNGSSSNSSNADAAERLLGVMKQIQEHGRAVEPL I TGFMTVYHHFDLDEQTPGNGYRTLVKVVHSCITHI THKARYTASNCTGAFFRMDHNVAEMEAYCS 120
MDWIAVFTSLEAVCKENITALSGPP-DLPYGDVSRRLVTCMRKIQDHGRALEPVVSGITAVYHHYDFDSDTPGNGYRTLVKVLQSCLLHI THNGRYTASNCHRAFFRADHNASEMEAYGS 119
MDYKVVFAALETVCEDNFSALCGPS-DLPYGTVAKRLVTCLREIQEHGHALEPVVASLTAVYHHYDFDAQTPGNGYRTLVKVLHACILHI THKGRYIADNCNGAFFRAEHNASEMEAYCS 119
MDLRTMTQSLVTLAEDNIAFFSS—--QGPGETAQRLSGVFAGVREQALGLEPALGRLLGVAHLFDLDPETPANGYRSLVHTARCCLAHLLHKSRYVASNRRSIFFRTSHNLAELEAYLA 116
MDLRTMTQSLVALAEDNMAFFSS——-QGPGETARRLSNVFAGVREQALGLEPTLGQLLGVAHHFDLDTETPANGYRSLVHTARCCLAHLLHKSRYVASNRRSIFFRASHNLAELEAYLA 116
*k S N BN Doriiooovmk o ok ok skok sk lekekekokk:, 1ok ckroroockkok ok Fkk | kk sk kk o

ALCQLRALLYLAQVLLSDNAHGQLYSQEEGGLSERFEREY ISMHKACFYGRCLGFQFSPSLRPFLQTVVISMVSFGENYKKQQTGLGTAALSFFTSGKYVVDPELRGTEFERITQNLDVQ 239
ALCQLRALLYLAQVLLNDNPNGQLYSQEEGGLSERFVQEY ISMHKACFYGRCLGFQFSPSLRPFLQTVVISMVSFGENYKKQQTGLGIAALSFFTSGKYVVDPELRGAEFERITQNLDMQ 24()
VLCQLRALLY TAQGMLHDNSPGQLYGEQDGELSRWLVREYASMHKACFYGRCLGFQFSSSLRPILQSLIISMVSFGESYEKQHSGLGMAAFSLLTSGKYVIDPELRGEEYERITQNLDMK 239
ALCQLRALVHLAQRL INDNECGQLYSQQDGDLTRRFVQEYSSMHKACFYGRCLGFQFSPALRPFLQTVVISMISYGETYGKQQSRFGMAALSLLTSGKYVIDPEMRGTEFERITQNLDLH 239
ALTQLRALVYYAQRLLVTNRPGVLFFEGDEGLTADFLREYVTLHKGCFYGRCLGFQFTPAIRPFLQTISIGLVSFGEHYKRNETGLSVAASSLFTSGRFAIDPELRGAEFERITQNLDVH 236
ALTQLRALAYYAQRLLTINRPGVLFFEGDEGLSADFLQDYVTLHKGCFYGRCLGFQFTPAIRPFLQTLSIGLVSFGEHYKRNETGLSVTASSLFTGGRFAIDPELRGAEFERIIQNLDVH 236
Sk odekekk okek o ko ok ockr o r kr o ook ek ockekkekkokiokokokr oodekoekr ook, pokodek koroL o rL ok ok:ok ki, owkkikk koiskkk skokokk

FWKTFWNLTETELLSSLTRITSTVVQVNVIFTIPAVSLSLPLASDPSFSVSMNPPVAHWGPGPVKVRLISHT! QGQDSAELLALSARPEGPQLSLPG—GFSRQTAPLSPCLLIHF HGG%F 358
FWKTFWNITETELLSGLTRITSSVVQVNVTLTVPAESLSLPLASDPSLSVAVKPPVAHWGPGPVNVRLIS] QGQDSAELLSLSRPEGPQLSLSG-GFNRQTAPLSPCLLIHFHGGGF 359
FWKSFWNLTESELVSGFASLTSTLVQVNLTLTIPPEPLLLPLVSDPRLSTPVSPPVAHWGPGPVNMRLISYELREGQDSKELLAFTRTEAPPISLSLVPFGAQKRPPSPWLLIHFHGGGF 359
FWKSFWNLTESGLITGLNRIASNTVQVNLTLTVPPLPLRLPLASDPNLTATVSPPIAHSGPGPVHMRL ISYELREGQDSEELLAFSRTDPHP I TASHLPWV-QKLPHSPWLLIHFHGGGF 358
FWKAFWNITEMEVLSSLANMASATVRVSRLLSLPPEAFEMPLTADPTLTVTISPPLAHTGPGPVLVRLISYDLREGQDSEELSSLIKSNGQRSL~EL~WPRPQQAPRSRSLIVHFHGGGF 354
FWKAFWNITEIEVLSSLANMASTTVRVSRLLSLPPEAFEMPLTSDPKLTVTISPPLAHTGPGPVLARLISYDLREGQDSKMLNSLAKSEGPR-L~EL-RPRPQQAPRSRALVVHIHGGGF 353
skodokk kk i, ik kik ik Doskk Rk s roRkkk kkkkk skkkk: kkkkkk ok onoon oo k*  k ok ki orkokkkkk

® i * # A
NLCITVSMRAMSHGVRVPDGIVAAYPATLLTTDASPSRLLTLIDPLL 478

NLCITVSMRAMSHGVRVPDGIVAAYPATLLTTDASPSRLLTLIDPLL 479
NLCITVSMRATACGVRIPDGIMAAYPATLLTIEASPSRLLTSFDLLL 479
NLCITVSMKAMTCGIRVPDGMMTAYPATLLTTDASPSRLLTLIDPLL 478

VAQTS*KSHENYLKSWSKDLNVPILSVDYSLAPEAPFPRALEECFY:YCWALKNCI@LGSTAERVCL
VAQTSKSHENYLKSWSKDLNVPILSVDYSLAPEAPFPRALEECFYAYCWALKNCHLLGSTAEHVCL!
VSQTSKSHENYLKSWSKDLNVPILSVDYSLAPEAPFPRALEECFYAYCWALKNCHLLGSTAERVCL.
VAQTSRSHESYLRSWSKELNVPILSVDYSLSPEAPFPRALEECFYAYCWALKNCHLLGSTAERVCL.
VAQTSRSHEPYLKSWAQELGAPIISIDYSLAPEAPFPRALEECFFAYCWAIKHCALLGSTGERICL. NLCFTVALRAAAYGVRVPDGIMAAYPATMLQPAASPSRLLSLMDPLL 474
VAQTSKSHEPYLKNWAQELGVPIISIDYSLAPEAPFPRALEECFFAYCWAVKHCELLGSTGERICL. NLCITVSLRAAAYGVRVPDGIMAAYPVTTLQSSASPSRLLSIMDPLL 473
Hokok ik ok s, ok 1 1k, | ok sk ookl oliololoroRliolok - lokolok 1k 3k olotolok, sk 1ok, Sofolopliololok ok T Dk 1 Kok ook s 1 bk k K skokollolokk: 1k Kok

PLSVLYKCIDAYAGTSCQ?VKP——AQQLDTLVALGQD’?VKLLTNFAQGATNWFQT%LDPKAAAASS———SPT TS 547
PLSVLYKCIDAYAGLSCRSVQP-—AQQLDTLAALGQDTVKMLSKFAQGATNWIQTLLDPKAPPSSSSTASAT TS 551
PLGVLSKCINAYTGVDSETVQP—TEGISTLSALGRDTASLISDLSHGASKWIQSFIPAEVLGSWSSS HRRSL- 550
PLGVLAKCLNAYAGIDYHTVQP——AVGSNSLSTLGRDTAVLLGDLTQGASNWIHSFLDPMLSSGGAHSQSPL ERRSQ 553
PLSVLSKCVSAYAGAKTEDHSNSDQKALGMMGLVRRDTALLLRDFRLGASSWLNSFLELSGRKSQKMSEP—————————— TAEPMRRSVSEAALAQPQGPLGTDSLKNLTLRDLSLRG 582

PLSVLSKCVSAYSGTETEDHFDSDQKALGVMGLVQRDTSLFLRDLRLGASSWLNSFLELSGRKPHKTPLPATETLRPTDSGRLTESMRRSVSEAALAQPEGLLGTDSLKKLTIKDLSFKG 593
*k, ckk dok, kkik o, S N - P S

* [ ]

A
————SNGPSP KSHSVEKPQEVKEYPDNFEPLRSRCLV-DIRTPCTPIMKNPFVSPLLAPDSLLKGLPPVHIVASALDALLDDSVML 629

————SNGPSS F- KPHSEEAPQEVKEYPENFEPLRSSCLV-DIKTPCTPIMKNPFVSPLLAPDSLLKGLPPVHIVASALDALLDDSVMF 633
——DNKAHQRS V LPCSPDSSSGPRDYPEGFAPLRSERLS-VIQPRSCPSVKNPFVSPLLASDDLLRGLPHVHLVASALDALLDDSVMF 634
———SSETRRT S TRTSTQTSGDHVVYPQGFEPLRAECLA-VVHQTSSPVFRNPFVSPLLAPDNMLRGLPPVYIVASALDALLDDSVMF 636

NSETSSDTPEMSLSAETLSPSTPSDVNFLLPPEDAGEEAEAKNELSPMDRGLGVRAAFPEGFHPRRSSQGATQMPLYSSPIVKNPFMSPLLAPDSMLKSLPPVHIVACALDPMLDDSVML 7()2
NSEP-SDSPEMSQSMETLGPSTPSDVNFFLRSGNSQEEAETRDDISPMDGIPRVRAAFPDGFHPRRSSQGVLHMPLYSSPIVKNPFMSPLLAPDVMLKTLPPVHLVACALDPMLDDSVMF 712

DRIk ok ok : Lok skkkokokkkk ko Dk kk ko skk ckkk kkkokkok:
A .

AKKLRKMNQPVTLTVVEDLPHGFLSLLQLSKETQEASDICVKRIREVFKQEELPADQRQQEGLN-————-— 693
AKKLRNMNQPVTLTVVEDLPHGFLSLLQLSKETQEAADICVKRIREVLKLEEPTDDQKQSSVV—————— 696
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Fig. 2 Multiple alignment of deduced amino acid sequences of /ipea in common carp Cyprinus carpio
Conserved boundary between N-terminal and C-terminal regions is indicated by a vertical line; the catalytic cores GXSXG were
highlighted with a gray shadow; the catalytic triad is marked by black circles; casein kinase II phosphorylation sites were shown as A;
N-myristoylation sites were expressed by #; protein kinase C phosphorylation sites were presented % ; tyrosine kinase phosphoryla-

tion sites were shown as .
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YyFh K H: HSL 1) GenBank J3 3% 5% 5 435l A : Sinocyclocheilus rhinocerous, 4:4%4E, XP_016300015; Danio rerio, ¥ D1,
NP_001303654; Ictalurus punctatus, ¥ 5 N, XP_017336708.1; Tachysurus fulvidraco, ¥Fifh, AIF72763.1; Cynoglossus
semilaevis, -5 81, XP_008329302.1; Paralichthys olivaceus, F &, XP_019959978.1; Oreochromis niloticus, J&% % A,
XP_003447301.1; Xiphophorus maculatus, |, XP_005811845.1; Salmo salar, KVGHEEE, XP_013997642.1; Oncorhynchus
mykiss, WLHE, NP_001184139.1; Esox lucius, FHBEM L, XP_010899186.1; Clupea harengus, KVGHHE, XP_012684999.1; Kryp-

tolebias marmoratus, HPESLFE/NEE, XP_017271065.1; Lates calcarifer, JRWfifi, XP_018527967.1; Epinephelus coioides,
U A BE AL, AGU42438.1; Homo sapiens, N, XP_005258994.1; Mus musculus, /N, XP_006539634.1.

Fig. 3 Phylogenetic derived from multiple alignments of HSL amino acid sequences from various species
The Accession No. of each HSL are as follows: Sinocyclocheilus rhinocerous, XP_016300015; Danio rerio, NP_001303654; Ictalurus
punctatus, XP_017336708.1; Tachysurus fulvidraco, AIF72763.1; Cynoglossus semilaevis, XP_008329302.1; Paralichthys olivaceus,
XP_019959978.1; Oreochromis niloticus, XP_003447301.1; Xiphophorus maculatus, XP_005811845.1; Salmo salar,
XP_013997642.1; Oncorhynchus mykiss, NP_001184139.1; Esox lucius, XP_010899186.1; Clupea harengus, XP_012684999.1;
Kryptolebias marmoratus, XP_017271065.1; Lates calcarifer, XP_018527967.1; Epinephelus coioides, AGU42438.1; Homo sapiens,
XP_005258994.1; Mus musculus, XP_006539634.1.
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Fig. 4 The relative expression level of /ipea in different tis-
sues of common carp Cyprinus carpio
“**» indicates the very significant difference (P<0.01); “*”
indicates significant difference (P<0.05).
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Fig. 5 The expression of /ipea in different development stages
of common carp Cyprinus carpio embryos
Different lowercase letters indicate significant
differences (P<0.05).
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Fig. 6 The expression analysis of /ipea in different fat content groups of common carp Cyprinus carpio
“**» indicates the very significant difference (P<0.01), the average fat content of high and
low fat group were (9.56+0.72)% and (1.89+0.25)%.
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Temporal-spatial characteristics of lipea gene expression in Cyprinus
carpio and its correlation with fat deposition
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Ocean University, Shanghai 201306, China;
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Abstract: The objectives of this study were to investigate the expression pattern of lipea gene in different tissues
and developmental stages of common carp (Cyprinus carpio), to lay the foundation for studying and understanding
the molecular regulation mechanism of fat deposition in common carp. In this study, a full-length cDNA sequence
of lipea gene in common carp was cloned by reverse transcription PCR and rapid-amplification of cDNA ends
(RACE) technology, and the expression pattern of /ipea gene in different tissues of common carp and during its
different developmental stages. cDNA of the /ipea gene of common carp was 3379 bp, with an open reading frame
of 2079 bp, 5’ untranslated region was 230 bp, 3’ untranslated region was 1067 bp, encoding 693 amino acids.
Multiple sequences alignment revealed that the amino acid sequences of /ipea have 88.17%, 64.94%, and 63.35%
identity with Danio rerio, Paralichthys olivaceus, and Oncorhynchus mykiss, respectively. It was determined that
the sequence differences were mainly concentrated on the C-terminal polypeptide sequence between different spe-
cies, and the structural analysis of proteins showed that the protein contains three functional domains with lipase
activity, acetyl hydrolase activity, and hydrolase activity, respectively. Real-time quantitative PCR showed that the
lipea gene was expressed in all tested tissues, and the relative expression level was the highest in visceral fat, fol-
lowed by abdominal muscles, and lowest in the blood. Its expression declined during the development of embryo;
it was the highest in the 8-cell stage, followed by the late blastula stage. It was the lowest in the feeding period.
The lipea mRNA expression in different fat tissues negatively correlated with adipose tissue in the abdominal cav-
ity; the highest and the lowest expression levels differed significantly (P<0.01). The expression also positively
correlated with dorsal muscle but it was not significant (P>0.05). Knowledge of the lipea gene highlights its func-
tion and molecular regulation mechanism of fat development in common carp.
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