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1 Identification of SRs genes in E. coioides 2 Phylogenetic analysis 3 Gene structure, conserved domains and 
motif analysis

Gene Number of amino 
acids 

Molecular weight 
(kDa) Theoretical pI Subcellular 

localization EXON 

EcSCARA3 571 62416.47 6.07 plasma membrane 10 

EcMARCO 370 39370.19 6.95 plasma membrane 2 

EcCOLEC12 739 79935.41 5.26 plasma membrane 7 

EcSCARA5 367 40220.83 5.49 cytoplasm 8 

EcCD36 488 54246.76 8.87 plasma membrane 12 

EcSCARB1 479 54247.16 8.12 plasma membrane 11 

EcMEGF10 1120 121192.31 6.57 plasma membrane 24 

EcSCARF1 755 80089.22 6.54 plasma membrane 9 

EcSCARF2 948 103119.17 8.60 cytoplasm 11 

EcSTAB2 2460 265586.69 7.60 plasma membrane 65 

EcSTAB1 2553 278544.88 6.16 plasma membrane 70 

EcLRP1 4515 503563.47 5.01 plasma membrane 88 

EcLRP2 4328 483158.38 4.92 plasma membrane 72 
 

4 Selection pressure analysis 5 Tissue expression profiling 6 V. harveyi challenge and Low-salinity exposure 

7 RNA-Seq and enrichment analysis

Epinephelus 
coioides

Oryzias 
latipes

Epinephelus 
lanceolatus

Takifugu 
rubripes

Paralichthys 
olivaceus

Danio 
rerio

Callorhinchus 
milii

Lepisosteus 
oculatus

Gallus 
gallus

Mus 
musculus

Homo 
sapiens

Gene/
Species

43344444455SR-A
22222222222SR-B
00001101011SR-D
00000000022SR-E
33323333333SR-F
00000000011SR-G
22212222222SR-H
00001211222SR-I
00000000011SR-J
01111100111SR-K
22012222222SR-L
1313111116171415162222Total

Positive sitesP-valueGene ID
/0.998045592SCARA3
79 V 0.5211.000000000MARCO
1 F 0.998**, 2 Y 0.998**, 3 A 0.984*, 240 K 0.654, 
398 Y 0.966*, 501 T 0.559

0.000000663COLEC12

1 K 0.920, 2 Y 0.933, 3 C 1.000**, 4 N 0.935, 5 S 
0.735, 6 N 0.977*, 7 E 0.966*, 8 D 0.921, 9 V 0.962*, 
10 P 0.751, 11 K 0.955*, 12 F 0.702, 13 F 0.865, 14 H 
0.926, 15 P 0.706, 16 Q 0.861

0.000000000SCARA5

13 F 0.632, 17 I 0.627, 77 G 0.590, 186 I 0.934, 378 Q 
0.858

0.588443250CD36

23 T 0.538, 24 L 0.821, 26 T 0.914, 31 I 0.735, 33 I 
0.670, 38 V 0.661, 466 V 0.876, 467 K 0.917, 471 S 
0.919, 472 M 0.505, 474 A 0.791

0.000000027SCARB1

20 I 0.715, 698 S 0.6981.000000000MEGF10
103 S 0.862, 209 H 0.796, 646 P 0.852, 648 T 
1.000**, 649 P 0.991**, 651 F 0.850, 654 Y 0.792, 
658 R 0.506, 659 I 0.798, 661 G 0.718, 662 P 0.826, 
664 A 0.568, 665 R 0.647, 666 T 0.988*, 667 A 0.825, 
670 A 0.539, 671 G 0.972*, 673 T 0.555, 676 P 
0.971*, 678 V 0.993**, 682 A 0.685

0.000000000SCARF1

95 S 0.6891.000000000SCARF2
17 T 0.995**, 18 F 0.776, 19 Q 0.995**, 20 Q 
0.997**, 21 Q 0.990*, 23 R 0.969*, 24 K 0.747, 25 L 
0.812, 26 E 0.994**, 27 Q 0.845,29 Y 0.999**, 30 D 
0.776, 31 H 0.998**, 32 Q 0.672, 33 I 0.995**, 34 Y 
0.998**, 35 I 0.999**, 36 Y 0.944, 37 K 0.998**, 38 
D 0.795, 39 K 1.000**, 40 Y 0.994**, 41 H 0.968*, 
42 K 0.975*, 43 S 0.994**, 44 R 0.997**, 45 L 
0.973*, 47 S 0.992**, 48 K 1.000**, 360 S 0.751, 716 
Q 0.753, 819 V 0.695, 897 R 0.967*, 898 S 0.824, 899 
S 0.503, 900 H 0.853, 901 V 0.869, 903 I 0.996**, 904 
I 0.996**, 905 S 0.526, 906 M 0.992**, 909 S 
0.994**, 1315 I 0.506, 1341 V 0.689, 1342 R 0.995**, 
1343 A 0.744, 1344 Q 0.908, 1345 L 0.816, 1346 N 
0.998**, 1507 S 0.733, 1526 S 0.992**, 1527 R 0.851, 
1529 A 0.911, 1678 N 0.553

0.000000000STAB2

/1.000000000STAB1
/1.000000000LRP1
508 T 0.958*, 640 F 0.960*0.022256332LRP2
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We identified 13 SRs in E. coioides and found key members respond to both infection and low-salinity stress, indicating their role in dual stress 
responses.

This study provides a foundational resource for understanding fish immune adaptation and informs strategies for enhancing disease resistance in 
aquaculture.

Scavenger Receptors (SRs) are crucial Pattern Recognition Receptors (PRRs) in innate immunity, responsible for recognizing diverse pathogens 
and damage-associated molecules and modulating immune responses.

The intensively farmed grouper, Epinephelus coioides, faces major threats from Vibrio harveyi infection and acute low-salinity stress.

Both stressors can compromise immune competence, yet the underlying molecular mechanisms, particularly the role of SRs, remain poorly defined.

Systematic research on the SR family in E. coioides is lacking, and its response patterns to bacterial challenge and osmotic stress are poorly 
characterized.

Methods & Results

Conclusion
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Fig. 1. Phylogenetic map of SR gene families of eleven vertebrates
Fig. 2. The combination of phylogenetic relationship, gene structure, 
Conserved motif structure and conserved domain analysis of EcSRs 

Fig. 4. Heatmap of SR gene expression profiles across nine tissues of E. 
coioides based on qPCR analysis. 

Fig. 5. The expression pattern of EcSRs genes in response to V. harveyi 
infection and low-salinity stress  using qPCR. 

Fig. 3. Estimated ω values (dN/dS) for SR genes in E. coioides under the 
M0 model. BM tests for each EcSRs class. ** indicates P < 0.01 via LRTs. 


