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2. WAIMImE A B A Bk 2= BE, Wil W3 313000

WE: N — 2R KO RBE (Micropterus salmoides) i ZSRERRE, AR TR TS HEER gpl. gp2.

pepckl . pepck2. hic. pfk Fl g6p, 7> H9mFS 878, 842, 635, 624, 918, 780 Fl 338 NEILMR)FF, IEHEAT T kL
B A 1] A FAS Bt L R R GR A AT . 2 81 EL 6 AR A 2 BT B s, 36 B R R 45 At 3 #E 3 0 4 1) U
e B B A A o A2 R A AT 2 S R X S 3 R SR A R A TR LA, (H R B SR A 25

Hrh, gpl TENIR R B i, FIERZ, TERERIK AR, gp2 TENLA T A mRNA K- m, 7200,
RIXWHENFEE o pepckl EZAAEFNEF, FEM . WAL, BFAERBEIT P A5 pepek2 TEFIEFARN w2
ik, MRS F R R AR, X hk, JCAEJFRE . DLARLC LR mRNA KPR & & TIHRHL, it gop
By B m T HARAL, Rt A, HAENA . BAR PG BB FEE o pfk 1 mRNA K726 R AL BE
ferm, ORI RN . XS K O SRS AR B S B, IEIE gp2. pepck2 F g6p HIFIEMNEEEERE 6 N IF LR b RIFRE
LEF) 24 ho M gpl. hk F pfK W FIEMIBEES & GEKSE TG TR, JR7ESE 6 /NI IA RN . SR, JFATE pepckl
SE AR A S B BE O TR . WAL ZU, gpl (%E SEREAE B B KO FFLE G50, & 24 h iA B H . gp2 A g6p
FORWERREE 12 /AN BT T, JFAE 24 h iR BNE(E . pepckl TEZEEEE 0 /N ) mRNA KA, 76 12
24 h IR o ZEEES 24 /NI pepck2 (26K B B o hk BN pffe WU BfiA5 £ SE K 52 BUOG THE MR at, Hodpe i AR ik
H 550 B EE B 5 6 A3 0 /AT o 25 1, ARBIFST 3RS T MRS TR 45 S0 B 3k N 1) SE B A ) 3, FFRAIFST T HAE I X
DU AR 5 F R, BFFTas S o0 5 B — 2B o K 0 R R e A8 i s 4 fh o B LAk 9 e .
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KT B i (Micropterus salmoides) X 44 N fiyi
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555 WS RO RS R A TObE | o> TR NS IR 20 BT 605
(Oncorhynchus — mykiss) . w77 il (Silurus JHRE I A R (G RN 53t ) 5 IR K- B TEAR G

meridionalis)FI R VG FE&E(Salmo salar) 5 HAl R &
P2 25 Amoah 255V BURDERE VR Nk T
TE 13%M), K BEIE R R . M5 A 251
R, R R o )Rt v R T Ak T R KT A AR
10% LA I St 2 (B £ S 30K 11 BB gt i
ARG LT EA . IFIRAS i, 51k
RAESN MG W, BFsemmk, H
2 PR PR S R A TR R — B LR AR SR 2 AR B
AL Z—

AR TR v R 2R W B AE LR T A S
g FEE =R, AR R, 2 1%
el ik R AR HE AR SR, R B0 i 1 2
N AT HEAT ZF0 G S o A, o
fife . WS BRI RS Y, ROt
] 2 5 DT A 45 0 2 5 7 — N RE e Y L, R
MBE AR . OO (hexokinase, HK) 1
12 SR AR 18 it (phosphofructokinase, PFK)J& A % fif
WA B, 430 S R I A QA A2 A P A i R
AR, TR T i 2 i A7 AR ) (L4 £ %)
O A i — e AU L sh B T R,
SO T it 2 AL B I8 T e R R S
oz, X a2 — LTtk B HK R
PEFN prk 155 PR 2 38 Bt 5 Am) R 7K S L i 3
g U314 ok, Su 2SR K W fifs (Leiocassis
longirostris Giinther) ) 58 45 5 W7, A % i i
RIS Z ARV KT B ¥ . A6 7l A 2
LA K BT, S5 B L R A it () 4 ] BEAEAE
FiE 255 WA BRI H . ZLIR . 2R
NI A A E P R . AR S U
EBENIES BB TT, TERB RN, IR
U R R ¥R 13 1§ (phosphoenolpyruvate  carboxykinase,
PEPCK) il ] % % -6- 1% iR i (Glucose-6-phosphatase,
GOP) %5 M S A i 120 Al il U 3 TR 1) 5 S AT SR 1
BRU2UL R, S A2 — SR N 2
B TOEA R AE R MR S HE A Z —,
W 2R A ENUAR NG F2OE X, 55 %
THESI Y — K, fIEn] LUK 22 43 0% 1 %0 B8 LUFE R
HTE XA AE T HPIEANAILPY th 2 KR s 15 1,

PER2 5 P AR [, DU I A0 23 5 SR Ok T
WIAHLAXS ATP B R NP s 55), A
AR SR BRI S M P22 BRI A 2 400
T W I B il A7 BE J1(0.4~2 mg/g) I 1% T T JIE 4 21
(200 mg/g), HH THLNHLFERE AR KL
11(>50%), JIUBE IR A Sl Al T AR R O
R, LB DR 3l B3 0% «<df PP > AN 1) 8 2 X0 H
MR . HeAh, TEASE SRR 3h IR I o3 it
RE B A @ R o 78 BN 67 (Dicentrarchus
labrax) . 43k 88 (Sparus aurata) &8 (Salmo trutta)
ST AR, RS RO T 4G R
O3 DA AE R A RS SFlr; AHEEZ R, S (Cyprinus
carpio) . FEINEE (Anguilla rostrata) . K VUFEEESE T
T i T4 SR W AL RE DT 1 A D A g R sk
fifg, BRI R BERR L (glycogen phosphorylase,
GP)RIWFFE b R LD

gE Tk, FRAE o 2R a8 R BE B A
BAaRMENAAMEZESE. ik, A5 LDKE
ERNNEMLTT IR AR K OB TS, K
H RT-PCR AR TRE T2 5 K H B GER S RY
BRI hk | pfk . pepckl . pepckl . g6p. gpl
o gp2 KT, B T HAEARRAL h R
INFRE, JFRTE T X SR PSS B 45 T 4+
D& . ARREERTEE cDNA FEESCE, Ak
— PRI 5T R 111 2 5 4 25 W AR A R 2 4 (L Al
g
1 #MRERZE

1.1 e EERFERIE

ARSI B K ORI f(6 )W 3K T 2 — A
BT, REZ K 500 g (FERIBENL) . 236 E =
THRRT, el st ARSI R R T 500 L
SR o, S50 mg/L A, 296 hJ5, fff
1 0.01%% 2-2R 5 5 £ I (Sigma-Aldrich) X 52 5
TR, BEJS PR S OE . L . Bl
M. BRE. wihm . . el 68 BRI R
) R IR 2L, FH TR R BE R AR 2% bl
(pH=7.4, B RAEYFHABRA RNIEG 2, T
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%30 &

WA PR TR, RIGHEBEE-80 CIRAEEH . N
W5 B bR 5 RG2S S 2%, K 240 RBARE R
(49.08+4.39) g B fa () ARG A=Al A
FRA R, Rk, TAROBEHL N 4 H, &4 3
ANEE, BAER 20 Bf, H3ET 500 L EE
WP (H ARG, %R4A>5.0 mg/L), B:KAE 8:30,
12:30, 16:30 FIRT M AP (i 2 K S Aml kA RS |
AT AR, RJF—8)5, oxiaiia 12 h
CENEEEN 0 hyFAkL 1138 s, IR iTEss &
550, 6. 12, 24 /NEFHE IR BaR ik I AE SE G a1
JEREFI L 2L (B BEDLR 52 4 B ), Tl
AP PGB R, B E-80 CLRAERS .

1.2 EHEEZE

FRYEAHIFFE 23 AT 11 Rt 0 S 2 i
i i NCBI(http://www.ncbi.nlm.nih.gov)J BLAST
Iy, 25 HAY A b0 R R 3L R 3R AT Hx DL &
i | DNAstar #f4:#¢) SeqMan #2 /57 347 75 PR,
e ZHfiE HbRIEHE P S, H ] Primer 5.0 3314
SR, HEATEEEY G 1),

i FHRT LAY RNAiso Plus (TaKaRa, Dalian,
China)iz7l, AR FHETF D BEMFIE . WLA .
M. MEAE L CERE. Wi, PR Sl B8 BRI
L EH LR R BUR RNA, P EUY RNA #E1T
1% R B i B 05 i P ok LA S e se b, ] el P
% 2 & #{¥ (Thermo Fisher Scientific Co., Ltd.,
Shanghai, China)Xf Hi#F47 e skl R R
S 5850 #5 (TaKaRa, Dalian, China)i#f47 cDNA
() A5 0 o B 3R A5 () cDNA BE S b AT R BUR A
i PCR 9™ 8 (REAR o 4 18 IR R AL e AT i 5|
P10 umol/L)4% 2 uL, JCHE#ALE/K 19 uL, Taq
PCR VIR AW (RIR B ARA R, Juit,
H1[E) 25 uL LK ¢cDNA 2 pL (50 ng). K%
PCR &7 #1719 1% (Eppendorf, Hamburg, Germany),
£14% 94 °C, 3 min; 94 °C, 30's; iE k(I),305s;72 C,
SEA, R IRAEAMEERE 1 °C, 2t 16 ANMIEER Y

HEAT IR BE M, SRS, 94 °C, 30 s; 1B K (ID), 30 s;

72 °C, %A 22705 18 MIEER; FeZ 72 “C 4E{# 10 min,
Horp A3 R P UGE KRG TR B L) R SiE e s [] AL
# 1.

¥ PCR WIikAT 1%BRARHEBE e vk, IRl
PR ML & CRAR AR A R A ], Jest,
X H A Sy BT 2l Ak, K sl )s i ik 1 3
pMD™19-T 7i[# /& (TaKaRa, Dalian, China)_l,
B R A RZ S DHSa (FARZE(LRHE A R
ovw], dbst, hE)H, PRI R R AR T
Y TARARA R ST, I DNAMAN
HEAT PSP
1.3 F35aHh

i FH £ 28 #1443, (http://www.bio-soft.net/sms/
index.htm) #4172 FE R ¥ 51 i Bl 126, JF7E NCBI %L
Ha e h 54T BLAST LX) o fif FHAEL A ExPAsy
(https://web.expasy.org/protparam/) #t 17 & H 43 T
PR A L SURT =R R 1 B 0 T A Clustal
X2 P HATRERIT M 2 E LS . R
MEGAT7.0 xF B AR R 81 047 Hox, e R
SRIEM AL, bootstrap {15 &~ 1000,

1.4 ER®EEE PCR (qRT-PCR)

i Primer 5.0 %31 H T qRT-PCR 451
IR 1), ERTERIFAGZ AT, et cDNA FE i
PEAT R BE AR RE LGN 5 | W) i B R0 . # IR Bk
Jik, $RICE RNA, Jf#E1T cDNA & 8. FIH
gRT-PCR (Applied Biosystems, Foster City, CA,
USAHFME . LA . g, JBUIE . BFIDE . (i
T RS I A RIS W) . 6 RO L 2
H s 5L 2638 2 B8 DA MR IR HAR L 1Y
Fe AT O MY o A BRI AR A I A4 3
i, KM 20 pL AR, 10 pmol/L (4 B IR

o4 0.8 ul, THB4i/K 7.4 uL, 2xPower
SYBR™ Green PCR Master Mix (Thermo Fisher
Scientific Co., Ltd., Shanghai, China) 10 pL DL

cDNA #iHg 1 pL (25 ng), PCR ¥ HFLF Ky 95 C
5min; 95 °C 15 s, 5 EIRE 1 min, 72 ‘C 1 min, 40
MG e, 0 A 2w 7 Y 1
B 5RO WL 1 R, 51 ABAN
%5 B8 (JC cDNA F1 RNA)#EAT qRT-PCR LA H
H cDNA I3 8 . ARWFFE % B beta-actin
(MHO18565. 1)VE 48 R HPIXT H b Kk K 55 5t

AFhR AL, MR R A 0N 4 R R AR
Xt T 0F 2 2 PR 3R KR AR
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£ 1 qRT-PCR3I#FE7FI
Tab.1 Primers used for qRT-PCR

JLIH gene 3 (5'-3") forward (5'-3") F#(5'-3") reverse (5'-3") B KB/ °C annealing
apl TTCAGAGTTCAGAGCGTCCC GAAACAAGCAGCCAGACGAC 60
ap2? TGGCTACATTCAGGCGGTTT ACCTTGTCAGGCAGTTTGCT 60
pepckl GGCAAAACCTGCAAGG ATAATGGCGTCGATGGGGAC 60
pepck2 CATCAACCCGGAGAATGGCT CACAGGGTTCGCCATCTTCT 61
hk GGGGATGGAAAGCAAATCTACAAT CACACATACGAGCAGAGCGAGT 61
g6p CTGGGTGCATCATCAGCTCT TCTTGCAGAAGGACAGCAGG 61
pfk GGCTGGGCTATGATACAAGAGTGA CTCCATTAGAGGCAGACGAACA 61
p-actin CTTTCCTCGGTATGGAGTCTTG GGTCAGCGATTCCAGGGTA 58

1.5 Sitathr

Bl LASE B AR 2 (3 2SDYITE R FoR .
K SPSS 18.0 (SPSS, Chicago, IL, USA)#k {41k
TN R T 2250071, 3R Duncan’s #1172 H b
B(ESEFE: P<0.05), IERXRGIHaMT, JextE
P AT IE ARy 22 55 R

2 HRE5SW

21 Ao

ARG 7 S5 K H REHRR A R
MFIEH gpl, gp2, pepckl, pepck2, hk, gbp F pfk
(1) 52 % 4 i I 51 (GeneBank %55 0Q401776~
0Q401782), 4= K415k 2637 bp. 2529 bp. 1908
bp. 1875bp. 2757 bp. 1017 bp F1 2343 bp, 4t
878. 842, 635, 624. 918, 338 Fi1 780 N IR,
FIH ExPAsy 3 {4F 1500, GP1 25 14> T8 4 100.63
kD, BB AN 6.28, & T & FR(9.5%); GP2
FEH TR 97.18 kD, FEEM LN 6.61, &
R E R (8.6%); PEPCK1 25 14> T 69.40 kD,
IS SN 8.71, & & HAEMR(9.6%); PEPCK2
EH TN 69.19 kD, FE%mE N 6.07, &
TH AR (8.5%); HK FE H 4> T4 102.64 kD, #
WAEH AN 5.93, B 58 (9.9%); G6P & 147
T84 3791 kD, B A 9.21, & HEA
F2(11.8%); PFK 4Tk 84.92 kD, HHip%E
SN 6.82, & & HEFR(9.9%), 4id BLAST b
XFA3 AT e B, o S S TR g 0 1 2 2L PR )7 51 5 At
i 7L 3 iy A0t - 28 R U 91 L AR v ) AR L
(#2).

*x2 XKOFRHigpl, gp2. pepckl, pepck2, hk, gbp
0 pfk R RPN EERF T 5 H M4 7 E IR
SEEFF 5 E M
Tab.2 Amino acid sequence identity of gp1, gp2, pepckl,
pepck2, hk, g6p, and pfk between 1 Micropterus salmoides

and other species
%

Y®p species gpl gp2 pepckl pepck2 hk  gbp  pfk

A 80.48 84.64 68.31 75.48 72.51 57.42 68.07
Homo sapiens

NER 76.14 78.82 70.16 74.84 79.70 48.44 76.41
Mus musculus

N 80.82 83.47 70.00 75.32 82.68 55.81 67.28
Rattus norvegicu

VG Pt 83.69 88.48 89.45 84.32 72.68 49.30 64.06
Salmo salar

B i 77.79 81.55 86.64 80.90 90.70 55.56 80.05
Danio rerio

gt 75.97 77.38 70.07 9599 68.38 60.47 67.37
Siniperca chuatsi

AEEta 79.84 80.00 69.80 93.59 67.07 86.35 87.95
Epinephelus

lanceolatus

22 RS

Sy it — ST H bR 5L 5 At 4 i [R] J8 J 1A
MIREALSC R, T NCBI Bl AR ok [ H AT HE
Y B R T I RGN, R EOR,
KOBHE gp2 HICHBE LM (Danio rerio)R N
—3, BIREHR 64%, KI5 5RIEHER KL,
ZJE 5RO gpl B —A K533 (K 1a);
SRTTE, R HAEHESI I pepck 510 R
W— 3. Hp, KE B0 pepck] F pepck2 435l
LI 100%A1 98% 1Y A7 {55 [l J& & JE 1 1 46 6
(Lateolabrax japonicus) i (Sinipera chuatsi)% h{
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K 7 R

%30 &

— (& 1b); XFF hk, KSR ETRT EETE B — 3,
EAFE N 63%, 5 5K DA BE R il
(Ictalurus  punctatus)I — "8R3 32 (K 1c);
5 pepckl 20, KIDEET) gop 5RJESIE H 1
i RAE — i, FfJ5 IR S F B (Paralichthys
olivaceus) . ¥+ £1 %L 1 (Epinephelus lanceolatus)
AT B B — A DX 1) HC A 2L, 3 e AR o 52
(B 1dy; K H B e pik N5 F i
(Cynoglossus semilaevis)I pfk UL 100% 1) & 15 {H R
W—32, FAIA LB (Megalobrama amblycephala)

SEES A pfk S — R4 (A Te),
2.3 HAREHH

& H] qQRT-PCR J7 % R SRS IFE . LA
A MGURE | EFINE L B L B ORRTALC IS gpl |
gp2. pepckl . pepck2. hk. g6p F pfk H3EH ik
ACEHEATAGIN W 2 B, JERR M F, ks
RLER BTz R8T &AL, HAREEFE AR
PR YRR GR e . Hoh, 2 S e il
1 gpl Fl gp2 FERHTENA AL R R B G, I
Gh, gpl TEBRMIESN Y Z2 4> dH G A 50 F 5 1

64
a 96
100
91 [
100
77
—
66 | I
99
100
100
92
100
99
—
b 77
9 W:
100 —
100L——
99 _i
96
100
—
L —
; P
99 _{:
100 e
98 91
100
88
—
—
100——

P48 Danio rerio muscle type-gp (NP_001018464.1)
K 12ty Micropterus salmoides gp2

KPUvEEE: Salmo salar gp (ACH70729.1)

KO 2Y5 Micropterus salmoides gpl

2 N Homo sapiens gp (AAA60231.1)

XA Oryctolagus cuniculusgp (BAA00027.1)

¥R B Rattus norvegicus muscle-type gp (NP_036770. 1)
¥ L4 Danio rerio brain-type gp (AAS92629.1)

28 2£ Ovis aries brain-type gp (AAV87308.1)

B k44 Oreochromis mossambicus gp (AAY81989.1)
% Siniperca chuatsi gp (QYF10309.1)

Ji H 41 Chanos chanos gp (AVH85516. I)

JE3S Gallus gallus gp (AAP33020.1)

482E Ovis aries liver-type gp (AAV87309.1)
INFR B, Mus musculus gp (AAG00588. I)
¥R B Rattus norvegicus liver-type gp (CAA45083.1)

2 N\ Homo sapiens pepck (AAA02558.1)

T VB HEIESR Pongo abelii cytosolic pepck (NP_001126758.1)
¥R B, Rattus norvegicus cytosolic pepck (NP_ 942075.1)
INF B Mus musculus cytosolic pepck (NP_ 035174.1)
ZK4 Bos taurus cvtosolic pepck (NP_777162.1)
BRI EF % Sus scrofa cytosolic pepck (NP_001116630. I)
JE3S Gallus gallus cytosolic pepck (NP_990802.2)

B 548 Danio rerio muscle type-gp (NP_001018464.1)
KPGHE#E: Salmo salar cytosolic pepck (NP_001133921.1)
KO 2H5 Micropterus salmoides pepck2

% Siniperca chuatsi pepck (UMW88590.1)

WT 8% Oncorhynchus mykiss pepck (NP_001117747.1)

K O 2% Micropterus salmoides pepckl

1E8 Lateolabrax japonicus mitochondrial pepck (ADD37845.1)
KO 285 Micropterus salmoides

Y 8% Oncorhynchus mykiss (XP_021436655.2)

BEL 48 Danio rerio (NP_998417.1)

B X B Ictalurus punctatus (XP_017319567.1)

JE3S Gallus gallus (NP_989432.2)

R4 Bos taurus (AAA51661.1)

INK B Mus musculus (AAB57759.1)

¥R B Rattus norvegicus (AAC20075.1)

8 N Homo sapiens (NP 079406.4)

TR Fundulus heteroclitus (XP_021163457.2)
KVG¥EEE Salmo salar (XP_014026417.1)

% Siniperca chuatsi (XP_044052179.1)

28 2£ Ovis aries (XP_004008754. 2)

(f¥%% to be continued)
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(i 1 Fig. 1 continued)

AE8 Lateolabrax japonicus (ADP37003.1)

K 1245 Micropterus salmoides

¥ Paralichthys olivaceus (AVP32206.1)

B 1 B4 Epinephelus lanceolatus (XP_033468086.1)
ST 8% Oncorhynchus mykiss (BA093702. 1)

¥ F B Rattus norvegicus (AAA7T4381.1)

2 N\ Homo sapiens (AAA16222.1)

ZH Canis. familiaris (AAB65147.1)

28 2£ Ovis aries (ABK30805. 1)

— 4:k# Sparus aurata (AAK00977.1)
100L—— % Siniperca chuatsi (QYF10312.1)

INF B Mus musculus (CAA87708. 1)
FAR Oryctolagus cuniculus (AAA31441.1)
ZK Yy Equus caballus (NP_001075391.1)
N\ Homo sapiens (AAA60068.1)

¥ FK R Rattus norvegicus (NP_113903.2)

442 Oris aries (AZZ09538.1)
B 15 SURMH Ictalurus punctatus (XP_ 017334950.1)

KFGEEE: Salmo salar (XP_013988214.1)

eI F % Coregonus clupeaformis (XP_041701378.1)
IR B, Mus musculus (AAA20076.1)

JEXY Gallus gallus (BAC20931.1)

PE D4 Danio rerio (NP_001315318. 1)

3k 8 Megalobrama amblycephala (XP_048028328.1)
99 { WG HHS Cynoglossus semilaevis (NP_001306751.1)
K 2% Micropterus salmoides

KT A F A HES ) gpl (a). gp2 (a). pepckl (b). pecpk2 (b). hk (c). g6p (d)F

pfl ()i RGEHEALI (e AL IR )
AT RN 1000 WK E 2R B AF B,

Fig. 1

Phylogenetic tree of gp! (a), gp2 (a), pepckl (b), pecpk2 (b), hk (c), g6p (d), pfk (e) from

Micropterus salmoides and other vertebrate species using the Maximum Likelihood method
Values at branch-points represent percentage frequencies for tree topology after 1000 iterations.

g3, JCHIELEF P R, (OR THLAA S,
FHAETT 7, gp2 W =224 v oA T0 E L I A
RO, AR LU 53 A0 W AH T 35
s X TR AR IREM RN, HE pepckl,
pepck2 I gop WFRIK W5 THRHAL, Rtz
Sk, pepckl HORTEN . 88 . CNERTILA 2 B = 1Y
mRNA /K-, pepck2 WHARWRAEMG . A . WLIA .
O WEFVE WE 53 A AR E 5, gop FEPRRRAENLIA
RENT . Wi ie koK E v . S SHERER Y hk 1
pfk FEB, bk TEIFE . JLPR L E 7Y 2308 e
MAER . REVEFARG DT o0 A de b 5226400, pfk 1Y
e SR K VA A T O I i =, AE SRR 09 e SR
KR Z, MTEHARALN mRNA KFRAR, 4
SR TH IR E o, 3k B 5L P 2 BAR rh 7R JH RN

WLA R AT b, MAEm . . B ryREE
DR A1
24 EEX gpl. gp2. pepckl. pepeck2. hk.
g6p 1 pfk BEERIZRF M

FI T QRT-PCR Az i S 46 K 171 58 5 i # JUL A
M gpl. gp2. pepckl. pepck2. hk. g6p Fl pfk
SERFEZEE 00 6. 12 A1 24 h J5 mRNA /KF 48
o anlE 3 fros, XTI RS gp AL,
gpl MR E R A A4 2 3 S TR T R
B, TEERE 6 /T RIBE AR, O 24 /ISR
AR, H5Z2ANR], gp2 B Sk bl A 25 B i a] Y
FER LRI, 55 12 1 24 /NP FIEBH B = F 0 he
XFFHFIE pepck, WA 7 B HAS [R) 19 A8 Ak #a
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Molecular cloning, characterization, and nutritional regulation of
glucose homeostasis genes in largemouth bass (Micropterus salmoides)

LEI Caixia', SONG Hanru®, FU Hao', XIE Yujing', LI Shengjic'

1. Pearl River Fisheries Research Institute, China Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Life Science, Huzhou University, Huzhou 313000, China

Abstract: To investigate the regulation of glucose homeostasis in Micropterus salmoides, we cloned genes gpl,
gp2, pepckl, pepck2, hk, pfk, and g6p encoding 878, 842, 635, 624, 918, 780, and 338 amino acid residues. We
also examined the phylogenetic tree, tissue distribution, and effect of fasting on the expression of these genes.
Results from multiple protein sequence alignments and phylogenetic analysis showed that these genes shared high
levels of identity with their orthologs in other vertebrates. Tissue profiles of these genes revealed enrichment in
the liver and muscle, but with unique tissue expression differences. For example, gp/ was highly expressed in the
muscle, followed by the liver, and the lowest expression level was observed in the spleen. gp2 was also highly
expressed in the muscle and abundant in the heart and liver. pepeck! was mainly expressed in the liver and
intestines, with the lowest mRNA levels in the brain, spleen, kidney, and adipose tissue. pepck? was more
significantly expressed in the liver and brain than in the other tissues, whereas the lowest mRNA levels were found
in the spleen and gills. Additionally, 2k and g6p were most abundantly expressed in the liver, and pfk in the liver
and heart. The g6p gene was also the most abundantly expressed in the liver. The muscle, intestines, and adipose
tissue were also enriched with an abundance of g6p. The highest expression levels of pfk were found in the liver
and heart, followed by the intestines and gills. We examined the effect of fasting on the mRNA levels of these
genes in Micropterus salmoides. The results showed that hepatic gp2, pepck2, and g6p mRNA levels were
gradually up-regulated with increasing fasting time, peaking at 24 h after fasting. However, gpl, hk, and pfk
exhibited diverse gene expression patterns, with transcription first increasing and then decreasing with the
extension of fasting time, peaking at 6 h. Hepatic pepckl was not significantly affected throughout the fasting
period. In the muscle, gpl, gp2, and gbp mRNA expression increased significantly at 12 h, with pepckl showing
the lowest expression at 0 h and the highest expression at 12 and 24 h. After fasting for 24 h, pepck2 showed the
highest mRNA level. Muscular 2k and pfk showed a similar expression pattern with hepatic gpl, hk, and pfk,
increasing and then decreasing with fasting time. Overall, these findings provide groundwork for future studies
focusing on glucose homeostasis regulation in Micropterus salmoides.
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