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Fig. 1 Digestion of postprandial gastric contents in mandarin fish at different time points after feeding
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1.2.1  Sgltl. Glur2 £¥EEF 5 FIH NCBI
WK £ (Larimichthys crocea) Sglt] #1Glut2 # IR ¥
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T, FF e EAE B ORF finder(https:/www.ncbi.
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Wijs, #HL HE ekt fr e, s h,
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40 CYRH, FKILH) C ARG BIE) F +HdE 45
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Tab.1 Primers used in this study

LR 4 FK gene 5| ¥) £ FK primer name 59751 (5'-3") primer sequence (5'-3') iR ki /°C annealing temperature
Amy Amy-F AATGGAACGGCGAGAAGC 58.6
Amy-R CGTACTCTCTAGATGTGATG
Sglt] Sgltl-F TCGCAATAACTAATAGACGAAACG 58.6
Sgltl-R ACCAGGCTCTTGGGCTGAATA
Glut2 Glut2-F TCGAGCCTCTTGATCCTTGCC 59.6
Glut2-R GGACTGCTGATGGGTCTTTGC
P-actin B-actin-F GCGTGACATCAAGGAGAA
B-actin-R CATACCGAGGAAGGAAGG
) BEEESE B A8k, JEEJE 4 h, IOHE S LT, 6 h ik E|ig

2.1 Sghtl. Glur2 ERETERE B EHET

% Sgitl FLH 4K cDNA F5H 1635 4
BRI, i 544 DNEIER, /T REMER
MOA 6132920 Da/6.37( 2), 4 F R4 H
C2308H4347N070755S43, FeH HA 38 AN I H iy % Ak
(Arg + Lys), 41 7583 (Asp + Glu), AFEE
FHH 39.26( < 40), JBEEE . Sgltl HITHA
10 MESIESEH), &F 26 NLERR . 10 AR
Fl 14 A EE AR TS ERE R AL A7 5l i i i R 4
KB AR R B, 6% 5 Bk M B A (Collichthys
lucidus) . H AR ifi (Lates japonicus). T 46
(Scomber scombrus)Fl K ¥ 1 55 A ) L L% K R
FEXT R

8% Glur2 BE15 cDNA JF31, Hi 1527 MR
B, Hihth 408 DB, 4y EASEHL AR 55579.29
Da/7.94 (Kl 3). RN CasasH3080N6320607S31,
Hr HA 41 AV IE A5 L (Arg + Lys), 39 M
fii 58 5k (Asp + Glu), NEE RECH 35.56 (<40),
JBRREE N, Glu2 FHEAEA 11 ANEREH, &
A 24 N WR . 9 N IETRN 6 1 2R 1 TS TR
BERR IO . A R Gk B R R, 0%
5 BRI 5 (Dicentrarchus labrax) . K& | 166
(Lateolabrax maculatus)i 352 & ZAX 6, [A
VA E S S Srlin
2.2 FHRITERMAEK T R0

HEJG 16 h N, BRIA0RE 2 i fl A 2 205
G RBERZEIER K BJE 2h N, KT8

5, % 0 h FTJF 1.54 f%(P<0.01); 12 h i, AT
GTFE, 50 h o255 (P>0.05), MUREAKFK
BIEFIRE (A 4a).
23 HBERHWIIEE. S REERESEN
T

HEJE, SR % . B g o R
RGBS HE)E 4h, BERS
BT B ETH(P<0.05), 6 h IABIE(ESIT4A T
K&l 4b~4d). 6 h i, THALIE PIBEE A KT
W R A, A RN R g AR e A R T
ITE%; 6 h 5, WHALE MRS & TR, W]
N R D B AR KT R A P (F] e
24 HRFWHEITEE. B0 AR IE M EEE
MERFERIZE

R, W E 2 AT . TR S
PR TE 4 h IR B3 1 TF, 7F 6 h e BTG 1 i s,
FE 12 h KT R TER B E S 0 h TR 2
ZH(P>0.05), FHTE 16 h A FAWKE PEEHiK
o BR 4 h F1 6 h Ah, HAET ] BHA T E 2R
TE B T AR 3 = TR M (P<0.05), HATTE 4
HVHT 1 7E 25 1 1] B ARG (3 22 53 (P>0.05) (K] 5a).
T E2E . Bl . % Amy mRNA ik -5 5k
AR AL A AIEAR —3, Amy mRNA FI57E 2 h I
I3 EFH(P<0.05), 6 h FikfxE. Hilm. WAT]
HYEN Amy mRNA 355 T (& 5b).
2.5 BREEALRFENE

B FERE S ORCIR, DA BO% By A, 4Erh
AR AE KA ] E 2 ) BB RG22 (8] 1 B 2R 5 (1 6)
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Fig. 2 Mandarin fish Sgl/t/ cDNA sequence, deduced amino acid sequence analysis and the phylogenetic
relationships between Sgltl protein in mandarin fish and other fish species
The structural domain is marked with underline, S represents serine, T represents threonine, and Y represents tyrosine.
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(f$%% to be continued)
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(i 3 Fig. 3 continued)
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YNIEEELS Trachinotus ovatus QHS77069.1

0.00

0.00 806 B R F £ Dissostichus eleginoides KA19541060.1

0.08 KIE6F Scophthalmus maximus AWP16254.1

0.04 kW& Dicentrarchus labrax ABJ98775.2

0.06 K¥E At Larimichthys crocea TMS21659.1
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0.67 -+ B 4% Lateolabrax maculatus QDF45858.1
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K3 % Glur2 cDNA J¥F1 | it B IEIR P 5170 B I Glut2 35 A MU BRI RS L B R AR
CERBUT N R AR, S IRRZEM, T AR IFER, Y ARBE R,
Fig. 3 Mandarin fish Glut2 cDNA sequence, deduced amino acid sequence analysis and the phylogenetic

relationships between Glut2 protein in mandarin fish and other fish species
The structural domain is marked with underline, S represents serine, T represents threonine, and Y represents tyrosine.
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Fig. 4 Effect of feeding on blood glucose and glycogen level changes of mandarin fish
Different lowercase letters indicate significant difference among different time (P<0.05)
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ANTR)/ING B 7R AN ] I 1] 3% 4 22 53 1 35 (P<0.05),

Different lowercase letters indicate signiticant difference among different times (P<0.05). Different capital letters
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Fig. 5 Postprandial amylase activity and 4my mRNA expression in mandarin fish

indicate significat difference between tissues (P<0.05).

100pm S

AN [ R B 7 AN [l 8 A6 1) 6 5k 22 57 1k % (P<0.05)

Kl 6 HREEATZ LR M
ST: ®;PC: HAITH¥; PL: Filg; ML: o )l; L. BFAE; P: JBEAE.

Fig. 6 Histological observation of the mandarin fish pancreas
ST: stomah; PC: pyloric caecum; PI: proximal intestine; MI: mid intestine; L: liver; P: pancreas.
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Fig. 7 Sgitl and Glut2 mRNA expression in postprandial pyloric caecum, proximal intestine and mid intestine in mandarin fish
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HIiA A 2R PN, 3t F B i R ) 0 ) il
PR Amy mRNA 3k &8 3 & T m R
5 4~12 h HITE]TE Ry A 1 v T A A [ A5
Tl I 1 ] 5 20 R i T X R T A A ) 32 A v
TR 4~12 h, I HICH R/ B3, N
Uk, EH U, SRS ALVE ] R AR ]
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A, R M LA A R s e 0L e e ik
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[l Sgltl mRNA 7K F-Fifi i £ 3 43 K - 10 3 i
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b R, dEdmapia s AW R 17
AN SR T S RO R P R S R e T
Sgltl . Glur2 B, FFHED 2 BT 5] . AR5
T, GRS 1 h, Sglrl mRNA ik 7,
WSS T RE, 6 h TRERAARA, 7E 12h fl 16 h 3%
ETF, B EERT 1 h, B S5WGKE T REE
S HAFEERE, MBKEE 6 h i, Selitl
mRNA [ 3K35 5 K- 2 AH S a5, XA fE
TS AP, XA %4 X (Zhang 27
TR R 5 FhOR R KT K Ak S iR R 2
B, R KO B K AR A 2 S S0 1A T
i LA SR B i ARt 22 GRDeE ok A6 & 0 e
1 TS IS 06 S B, 0 v TR K Ak B W ek
AEAH, SR Z 22, &5 6 hoi
K- K B, 5% 11 5% 7 2 ) 3 R ok e 1
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ABEPATOL T
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mRNA FiLTEAR, WM TER . milmmdis
Sglt] mRNA 7£ 6 h ik 2 AKME, Glut2 mRNA %
W . Glur2 mRNA Fik R THEE TN
%, 7E 6 h A FIIEAE, 16 h FA FBERTK T,
EH PR ST 1 h, Glur2 mRNA £k B E TS
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Wii5, M Glur2 mRNA #ikg B3 I 65
Glut2 mRNA FikB@EH G MEEA -3, 2
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I A R — R A AR, AR IRR
AR R R ETYURRE TP Gl 7&
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4 g

ETXtE IR, &5 EHNEY R WER
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J AR VER B 1 S mRNA £k IR
W, BB S T AL E] 2 AR S 4~12 h, Y
I'1H S AT e MR IHALE T 0 R 28067, I H.,
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Role of pyloric caecum in the digestion and absorption of sugars in
mandarin fish (Siniperca chuatsi)

GAO Jinhua"*?, ZHAO Liangliang" %>, YAO Xiaoli"**, SONG Yindu"*?* MA Chenxi"*?*, ZHAO Jinliang"**"

1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs; Shanghai
Ocean University, Shanghai 201306, China;

2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;

3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China

Abstract: Mandarin fish (Siniperca chuatsi) is a highly valuable freshwater carnivorous fish species that is
extensively cultured in China. The pyloric caecum is a unique structure in the digestive tract of carnivorous fish
that plays a crucial role in the digestion and absorption of food proteins and lipids. However, the effects of the
pyloric caecum on digestion and absorption remain unclear. In this study, we aimed to investigate the role of the
pyloric caecum in the digestion and absorption of sugars in mandarin fish. Through a feeding experiment with
mandarin fish, we compared and analyzed the blood glucose level, glycogen content, amylase activity, and
amylase (Amy) mRNA, Na'/glucose transporters 1 (Sg/t/) mRNA and glucose transporter 2 (Glut2) mRNA
expression in the pyloric caecum, proximal intestine, and mid-intestine after feeding for 0 to 16 h. The results
indicated that following feeding, the trends in glycogen content, amylase activity, and Amy mRNA expression were
consistent, with all showing an increasing and then decreasing trend and a peak at 6 h. Moreover, the values were
significantly higher from 4 to 12 h compared to the other time periods. During other periods, amylase activity and
Amy mRNA expression did not significantly differ between the pyloric caecum and proximal intestine; however,
both were significantly higher than those observed in the mid-intestine. The changes in blood glucose levels were
consistent with the glycogen content trends in the pyloric caecum, proximal intestine, and mid-intestine after
feeding for 0 to 16 h. When blood glucose levels increased, Sgltl may mainly play a key role in glucose absorption,
while the transport of sugars may be mediated by Glut2. The expression of Sg/t/ mRNA peaked at 1 h after
feeding in the pyloric caecum, proximal intestine, and mid-intestine. The expression of Glut2 mRNA in the pyloric
caecum was significantly higher than that in the proximal intestine and very significantly higher than that in the
mid-intestine. Additionally, the G/ut2 mRNA expression levels were significantly greater at 4 h to 12 h compared
to the other time intervals. In conclusion, the pyloric caecum of mandarin fish is one of the main digestive and
absorptive tissues, and the peak period for sugar digestion and absorption was between 4 h and 12 h after feeding.
Key words: Siniperca chuatsi; pyloric caccum; sugar; amylase; Sgitl; Glut2
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