
Table 1. Composition of feeding diets of the red swamp crayfish diets (g kg diet−1).

	Ingredent (g kg −1)
	F0      F1        F3         F5

	Fish meal                    420     420       420        420
Wheat flour                  350     350       350        350
crayfish shell meal             70      70        70         70
Soybean meal                 70      70        70         70
Gluten                       25      25        25         25
Yeast meal                   25       25        25         25
Fish oil                       8       8         8          8
Cellulose                     6        5         3          1 
Fucoidan                      0       1         3          5
Mineral mixturea               20       20        20         20
Vitamin mixtureb               6        6         6          6
Proximate composition 
Protein                      294      294       294        294
Lipid                        68       68        68         68
Ash                         71       71        71         71
Energy (MJ kg-1)              187       187      187        187



aVitamin mixture (g kg diet−1): β-Carotene, 3 M.I.U.; Cholecalciferol, 0.6 M.I.U.; Thiamin, 3.6; Riboflavin, 7.2; Pyridoxine, 6.6; Cyanocobalamine, 0.02; α-Tocopherol, 16.5; Menadione, 2.4; Niacin, 14.4; Pantothenic acid, 4; Biotin, 0.02; Folic acid, 1.2; Inositol, 30; Ascorbic acid, 100.
bMineral premix (g kg diet−1): P, 120; Ca, 120; Mg, 15; Fe, 1.5; Zn, 4.2; Cu, 2.1; K, 75; Co, 0.11; Mn, 1.6; Se, 0.01; Mo, 0.005; Al, 0.025; I, 0.4.

Table 2. Primer sequences of reference and target genes
	Genes
	Prime sequences
	GenBank accession no. 

	Astacidin
	F: 5’-GACGGCTTCCCTTCCCTCTT-3’
R:5’-CCATACGCCTGACCACCTTG-3’
	GQ301199

	HSP70
	F: 5’-GGTGTTGGTGGGAGGGTCTA-3’
R: 5’-GGCTCGCTCTCCCTCATACAC-3’
	DQ301506

	CuZnSOD
	F: 5’-CAAATCAGTGGCAGGCTGGAAA-3’
R: 5’-TCGCCCAGGTCACCCTTCTCG’
	KC333177




Table 3. Body weight gain rate (BWGR), specific growth rate (SGR), feed efficiency (FE), and survival rate of red swamp crayfish, after 8 weeks of feeding the experimental diets.

	Parameters
	F0              F1               F3              F5

	[bookmark: _Hlk926086]Survival rate (%)
BWGR (%)
SGR(%)
FE (%)
	75.32±6.13a     82.41±7.26b      91.52±6.27c      92.25±5.74c
950.16±16.37a   1067.38±18.82b   1278.07±20.13c   1271.32±21.07c
4.20±0.02a      4.38±0.03a      4.68±0.05b       4.66±0.04b
0.33±0.03a      0.36±0.05a       0.46±0.06b         0.45±0.06b



The different superscript letters indicate significant differences for each row (p < 0.05). Values are the mean ± SD (n = 3).


Table 4. Muscle proximate composition of red swamp crayfish, after 8 weeks of feeding the experimental diets.

	Parameters
	F0                F1           F3             F5

	Crude protein (%)
Crude lipids (%)
Moisture (%)
Ash (%)            
	9.04±0.32a       9.86±0.35b    9.94±0.41b        10.03±0.39b
3.26±0.21a       2.44±0.22b    2.27±0.25b      2.25±0.19b
78.84±1.07a      78.91±1.23a    78.72±1.07a     78.75±1.37a
5.81±0.12a       5.92±0.13a       5.79±0.16a      5.86±0.18a



The different superscript letters indicate significant differences for each row (p < 0.05). Values are the mean ± SD (n = 3).



Table 5. Glutathione peroxidase (GPx), superoxide dismutase (SOD), catalase (CAT), alkaline phosphatase (AKP) and acid phosphatase (ACP) activities and total haemocyte count (THC) and number of granular cells (GC), hyaline cells (HC), semigranular cells (SC) after 8 weeks of feeding the experimental diets.

	Parameters
	F0              F1           F3             F5

	GPx (U g protein-1)
SOD (U mg protein-1)
CAT (U g protein-1)
AKP (U g protein-1)
ACP (U g protein-1)
THC (×104 mL-1)
GC (×104 mL-1)
HC (×104 mL-1)
GC (×104 mL-1)
	31.21±3.24a     37.42±3.76b   46.72±4.71c      47.15±5.13c
21.18±1.03a     27.12±1.17b     35.45±1.56c       36.16±1.46c
16.33±1.62a     19.26±1.81b   23.35±2.03c      24.19±2.16c
43.37±1.26a     48.31±1.31b    57.61±1.82c      59.35±1.94c
93.51±4.17a     105.31±5.65b   116.21±5.83c    117.26±6.04c
3.41±0.19a       4.31±0.21b     5.94±0.24c          6.07±0.19c 
1.18±0.08a       1.39±0.21b     2.47±0.32c        2.53±0.33c
1.51±0.09a       2.39±0.21b     3.62±0.11c        3.71±0.12c
0.42±0.03a       0.67±0.05b     0.98±0.08c        1.03±0.07c



The different superscript letters indicate significant differences for each row (p < 0.05). Values are the mean ± SD (n = 3).

  

Table 6. The expression of immunity-related genes levels in the intestine of of red swamp crayfish after 8 weeks of feeding the experimental diets..
	Relative expression level of genes
	0 g/kg
	0.1 g/kg
	0.3 g/kg
	0.5 g/kg

	Astacidin
	1.06±0.03a
	1.42±0.05b
	1.44±0.05b
	1.46±0.06b

	HSP70
	1.28±0.04a
	1.92±0.07b
	1.95±0.06b
	1.97±0.07b

	CuZnSOD
	1.34±0.04a
	2.51±0.05b
	2.54±0.05b
	2.56±0.07b


Different superscript letters indicate significant differences in the same row (p < 0.05). Values are the mean ± SD (n = 6).


Table 7. Cumulative mortality (%) of red swamp crayfishes fed with experimental diets, after being challenged by pathogen WSSV.

	Time after challenge (d)
	F0              F1           F3             F5

	5
10
15
	18.9±0.68a          0b            0b             0b
46.3±1.33a       9.06±0.41b     8.16±0.31b         7.76±6.5b
52.63±1.94a     16.14±0.73b    15.37±0.61b      14.86±0.63b



The different superscript letters indicate significant differences for each row (p < 0.05). Values are the mean ± SD (n = 3).
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