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Fig. S1. Phylogenetic tree from bottlenose catfish and 12 representative species.



A: Channel catfish

C: Details of ossified barbel
of Bottlenose catfish

B: Bottlenose catfish

Fig. S2. Barbel features of channel catfish and bottlenose catfish.



XP 018959782.1 CCL21 Common carp
XP 016146114.1 CCL19 Golden line fish
XP 018953023.1 CCL3 Common carp
XP 016146778.1 CCL3 Golden line fish
B3DHAG6 CCL19a.2 Zebrafish
L CCL19a.2 Channel catfish
~ CCL19 Salmon XP 013988932
L— CCL19 Salmon XP 013984336
F1QHU2 CCL19b Zebrafish
XP 018967330.1 CCL19 Common carp
XP 016093832.1 CCL19 Golden line fish
XP 018966612.1 CCL19 Common carp
XP 016118925.1 CCL19 Golden line fish
XP 016108605.1 CCL19 Golden line fish
—— CCL19b Channel catfish
|| [: CCL4 Salmon XP 014028076
CCL4 Salmon XP 013998927
CCL13 Fugu NP 001266983
CCL13 Fugu XP 003975112
XP 003444516 CCL20 Tilapia
CCL19 Medaka XP 004072851
ENSPFOG00000022967 Amazon molly
ENSLOCG00000004609 CCL19a.2 Spotted gar
ENSLACG00000022400 CCL19b Coelacanth

NP 001029517.1 CCL19 Cattle
— | NP 036018 CCL19 Mouse
NP 006265 CCL19 Human
NP 001289097 CCL19 Chicken
XP 018122786 CCL19 Frog
_E 007910128.1 CCL19 Elephant shark
XP 018122795 CCL21 Frog

XP 007910129.1 CCL19 Elephant shark
ENSLOCG00000004585 Spotted gar
XP 018953013.1 CCL19 Common carp
XP 016146777.1 CCL19 Golden line fish
A2BIR2 CCL19a.1 Zebrafish
CCL19a.1 Channel catfish
ENSAMXG00000001249 CCL19a.1 Cavefish
_|: CCL19 Salmon XP 014028072
CCL20 Salmon XP 013998904
ENSPFOG00000009752 CCL19a.1 Amazon molly
ENSXMAGO00000010095 CCL19a.1 Platyfish
XP 003444517 CCL19 Tilapia
CCL19 Fugu NP 001184179
ENSTNIG00000015363 CCL19a.1 tetraodon
CCL3 Medaka XP 011477957
ENSGACG00000014312 CCL19a.1 Stickleback
—— NP 001033165.2 CCL21 Cattle

NP 002980 CCL21 Human
NP 035254 CCL21a Mouse
—, NP 075539 CCL21c Mouse
NP 035465 CCL21b Mouse

XP 004910497 CCL27 Frog
XP 016091282.1 CCL20 Golden line fish
XP 016091281.1 CCL17 Golden line fish
XP 018937740.1 CCL17 Common carp
XP 016143595.1 CCL17 Golden line fish
XP 016143594.1 CCL17 Golden line fish
XP 016143592.1 CCL17 Golden line fish
XP 018927552.1 CCL21c Common carp

_L— CCL44 Channel catfish

ENSAMXG00000019003 CCL44 Cavefish

—— ENSGMOG00000006706 CCL44 Cod

CCL17 Salmon XP 014071712

CCL21 Salmon XP 014004170

ENSPFOG00000004463 CCL44 Amazon molly

ENSXMAGO00000003357 CCL44 Platyfish
CCL17 Fugu XP 011613086

XP 003439699 CCL17 Tilapia

CCL17 Medaka XP 004068410
L— ENSLOCG00000003335 CCL44 Spotted gar
——— CCL27a Channel catfish

CCL27b.1 Channel catfish
CCL27b.2 Channel catfish

g16231.t1 CCL28 Bottlenose catfish

A9ZPF4 CCL27b Zebrafish
4|__| XP 016110059.1 CCL28 Golden line fish
XP 016110058.1 CCL28 Golden line fish

XP 018975894.1 CCL28 Common carp
XP 018975895.1 CCL28 Common carp
XP 016111285.1 CCL28 Golden line fish




Ll__ XP U18960883.1 CCLZE Common carp
_‘ XP 016109428.1 CCL28 Golden line fish
XP 016111793.1 CCL27 Golden line fish

——— AAFUL8 CCL27a Zebrafish
CCL28 Fugu NP 001266955
CCL28 Salmon NP 001134950
XP 015128168 CCL28 Chicken
XP 007883389.1 CCL27 Elephant shark
XP 005210414.1 CCL27 Cattle
NP 006655 CCL27 Human
L NP 001041644 CCL27 Mouse

NP 064675 CCL28 Mouse
—|__|: NP 001094633.1 CCL28 Cattle
NP 001288802 CCL28 Human

NP 001040034.2 CCL25 Cattle
—I::NP 005615 CCL25 Human
NP 033164 CCL25 Mouse

— ENSGACG00000011219 CCL25b Stickleback

CCL25 Fugu XP 003974172
ENSTNIG00000015479 CCL25b tetraodon
ENSGMOG00000006683 CCL25b Cod
CCL25 Medaka XP 011472839
ENSPFOG00000004562 CCL25b Amazon molly
ENSXMAG00000003352 CCL25b Platyfish
XP 005460502 CCL20 Tilapia
[ CCL25 Salmon NP 001134337
CCL25 Salmon XP 014071714
XP 018927548.1 CCL21 Common carp
XP 016143652.1 CCL21 Golden line fish
XP 018937753.1 CCL19 Common carp
A9ZPF2 CCL25b Zebrafish
CCL25b Channel catfish
ENSAMXG00000018986 CCL25b Cavefish
ENSLOCG00000003372 CCL25b Spotted gar

XP 003448528 CCL20 Tilapia
CCL20 Medaka XP 004079518
ENSPFOG00000001038 Amazon molly
ENSXMAG00000000675 Platyfish

CCL21 Salmon NP 001134739
_:CCL253 Channel catfish
g9180.t1 CCL25 Bottlenose catfish
—— XP 018976616.1 CCL20 Common carp
EB976762 CCL25a Zebrafish
XP 016090179.1 CCL25 Golden line fish
XP 016090178.1 CCL25 Golden line fish
XP 018972155.1 CCL20 Common carp
XP 016142413.1 CCL25 Golden line fish
XP 016142412.1 CCL25 Golden line fish
_:XP 003438225 CCL26 Tilapia
EH440094 CCL20a.4 Zebrafish
ZFINPROT0000005558 CCL20a.1 Zebrafish
ZFINPROTO0000005559 CCL20a.2 Zebrafish
XP 018945611.1 CCL20 Common carp
XP 016101785.1 CCL20 Golden line fish
XP 018981007.1 CCL20 Common carp
XP 016124748.1 CCL20 Golden line fish
L—— CCL20a.1 Channel catfish
CCL20 Salmon XP 014046951
ENSLOCG00000006901 CCL20 Spotted gar
ENSPFOG00000009538 Amazon molly

CCL20 Fugu NP 001233222
XP 003438249 CCL20 Tilapia
CCL2 Medaka XP 004079222
| XP 017949963 CCL20 Frog
NP 989769 CCL20 Chicken
NP 058656 CCL20 Mouse
NP 776688.1 CCL20 Cattle
NP 004582 CCL20 Human
——— XP 007885552.1 CCL20 Elephant shark

XP 018970635.1 CCL20 Common carp
XP 016129820.1 CCL20 Golden line fish
L | XP 018934450.1 CCL20 Common carp

A9ZPEO CCL20b Zebrafish
_I: CCL20b.2 Channel caffish
CCL20b.1 catifsh

XP 003439341 CCL20 Tilapia
CCL20 Salmon XP 014014913
CCL20 Salmon XP 014043055

CCL20 Salmon XP 014042179
XP 018929582.1 CCL20 Common carp
XP 018980052.1 CCL20 Common carp
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XP 003437997 CCL20 Tilapia
CCL20 Tilapia XP 005476267
CCL20 Fugu XP 003975662
CCL20 Medaka XP 004079373
CCL20 Salmon XP 014047578
CCL20 Salmon XP 013996718
CCL20 Salmon XP 013996719

E CCL20a.3 Channel caffish

g13951.t1 CCL20 Bottlenose catfish
ENSLOCG00000006945 CCL20 Spotted gar

_I:ENSLOCG00000006933 CCL20 Spotted gar

E CCL32a.1 Channel catfish
g16214.t1 CCL8 Bottlenose catfish

T VIUIUUUTTUL | UULLU WULTITIVEE val
L B3DGMO0 CCL20a.3 Zebrafish

— CCL4 Salmon XP 014047281
CCL4 Salmon XP 013996346
— ZFINPROT0000005564 CCL32a.4 Zebrafish

ZFINPROTO0000005568 CCL32c.2 Zebrafish
I—‘:|:ZFINPROTOOOOOO5569 CCL32d Zebrafish
ZFINPROT0000005563 CCL32a.3 Zebrafish
ENSLOCG00000006881 Spotted gar
XP 018923369.1 CCL2 Common carp
XP 007885461.1 CCL17 Elephant shark

F1QQV2 CCL32a.2 Zebrafish
ZFINPROTO0000005567 CCL32c.1 Zebrafish
XP 002667365 CCL32a.5 Zebrafish
CCL32a.2 Channel catfish

ENSLOCG00000006861 Spotted gar

——— CCL2 Salmon XP 014047279

XP 016097675.1 CCL20 Golden line fish

XP 005162867 CCL32b.3 Zebrafish
— CCL32b.1 Channel catfish
L CCL32b.2 Channel catfish

NP 002978 CCL17 Human
NP 035462 CCL17 Mouse
XP 002694838.1 CCL17 Cattle
NP 001280238 CCL17 Chicken

NP 001092632.1 CCL22 Cattle
NP 002981 CCL22 Human
NP 033163 CCL22 Mouse

NP 001192564.1 CCL26 Cattle
Mcous Human
NP 001013430 CCL26 Mouse
XP 002695678.1 CCL1 Cattle
NP 002972 CCL1 Human
NP 035459 CCL1 Mouse
NP 990107 CCL1 Chicken

XP 016133074.1 CCL8 Golden line fish

XP 016133073.1 CCL8 Golden line fish

XP 018922205.1 CCL4 Common carp

XP 018979978.1 CCL14 carp

A9ZPD7 CCL35.1 Zebrafish

A9ZPD8 CCL35.2 Zebrafish

CCL35 Channel catfish

ENSAMXG00000008994 CCL35.1 Cavefish

CCL4 Salmon NP 001117090

CCL4 Salmon XP 013980238

ENSPFOG00000004742 CCL35.1 Amazon molly
ENSGACG00000002280 CCL35.1 Stickleback
A7E2G5 CCL38.6 Zebrafish

E7F787 CCL38.1 Zebrafish

F8W4J0 CCL38a.3 Zebrafish

X1WEY1 CCL38a.4 Zebrafish

Q5TYQO CCL38a.5 Zebrafish

XP 018926639.1 CCL3 Common carp

XP 018966652.1 CCL3 Common carp

XP 016144852.1 CCL8 Golden line fish

XP 016117491.1 CCL13 Golden line fish
XP 018926640.1 CCL8 Common carp
XP 018951080.1 CCL2 Common carp
XP 016150089.1 CCL13 Golden line fish

_{:NP 116741 CCL15 Human
NP 005055 CCL23 Human

NP 033165 CCL6 Mouse
—|—7NP 035468 CCL9 Mouse
NP 001040050.1 CCL14 Cattle
NP 116739 CCL14 Human

ENSLACG00000022306 Coelacanth
ENSLACG00000022557 Coelacanth
ENSLACG00000022338 Coelacanth
XP 004911784 CCL5 Froa




NP 001039297 CCL5 Chicken
NP 787021.1 CCL5 Cattle
NP 038681 CCL5 Mouse

NP 002974 CCL3 Human

NP 002979 CCL18 Human

NP 035467 CCL3 Mouse

NP 776936.1 CCL3 Cattle

NP 001068615.1 CCL4 Cattle

NP 002975 CCL4 Human

NP 038680 CCL4 Mouse

NP 990051 CCL4 Chicken

XP 002695673.1 CCL16 Cattle
NP 004581 CCL16 Human

ccl4 Golden line fish
ccl4 Golden line fish
ccl4 Common carp

ccl4 Common carp
ccl3 Common carp
ccl4 Common carp
ccl3 Golden line fish
ccl4 Common carp
ccl18 Common carp
ccl3 Common carp
ccl8 Golden line fish
ccl39.2 Zebrafish
M ccI33.3 Zebrafish
M ccl33.2 Zebrafish
@ ccl33.6 Channel catfish

@ ccl33.5 Channel catfish
@ ccl33.7 Channel catfish
@ ccl33.2 Channel catfish
@ ccI33.9 Channel catfish
@ ccl33.4 Channel catfish
@ ccl33.1 Channel catfish
@ ccl33.3 Channel catfish
L @ ccI33.8 Channel catfish

L | ccl8 Salmon
E ccl8 Salmon
ccl4 Medaka
[: ccl3 Tilapia
ccl3 Tilapia
ccl8 Tilapia
—|__r ccl3 Tilapia
ccl4 Tilapia
CCL13 Medaka XP 011484680
4'_EP 013124230 CCL3 Tilapia
ENSPFOG00000024632 Amazon molly

CCL14 Fugu XP 003966784
ENSGACG00000020069 CCL36.1 Stickleback

ENSPFOG00000010566 CCL36.1 Amazon molly

XP 003458221 CCL3 Tilapia
CCL13 Medaka XP 011486033
ENSPFOG00000010574 Amazon molly

1 CCL4 Salmon XP 014061984
ENSLOCG00000010172 CCL38a.4 Spotted gar

XP 016135541.1 CCL3 Golden line fish

XP 018945141.1 CCL8 Common carp
<|:|:|: XP 016117079.1 CCL8 Golden line fish
XP 018962624.1 CCL3 Common carp
EH487952 CCL36.1 Zebrafish
ENSAMXG00000005533 CCL36.1 Cavefish
CCL36.10 Channel catfish
CCL36.13 Channel catfish
CCL36.20 Channel catfish
CCL36.12 Channel catfish
CCL36.1 Channel catfish
CCL36.8 Channel catfish
CCL36.22 Channel catfish
CCL36.7 Channel catfish
CCL36.11 Channel catfish
CCL36.17 Channel catfish
CCL36.6 Channel catfish
CCL36.19 Channel catfish
CCL36.18 Channel catfish
CCL36.21 Channel catfish
CCL36.4 Channel catfish
CCL36.16 Channel catfish
CCL36.14 Channel catfish
CCL36.15 Channel catfish
CCL36.9 Channel catfish
CCL36.24 Channel catfish




CCL36.3 Channel catfish
CCL36.2 Channel catfish
CCL36.5 Channel catfish
CCL36.23 Channel catfish
NP 776431.1 CCL2 Cattle
NP 002973 CCL2 Human
NP 006264 CCL7 Human
NP 038682 CCL7 Mouse
NP 035461 CCL12 Mouse
ENSBTAP00000018757 CCL8 Cattle
NP 005614 CCL8 Human
NP 002977 CCL11 Human
NP 035460 CCL11 Mouse
NP 991342.1 CCL11 Cattle
NP 067418 CCL8 Mouse
NP 005399 CCL13 Human
— L—— NP 035463 CCL2 Mouse
- XP 002935843 CCL4 Frog

NP 001040061.1 CCL24 Cattle
4'__|:NP 002982 CCL24 Human
NP 062523 CCL24 Mouse

XP 007883797.1 CCL20 Elephant shark

CCL13 Salmon XP 014032076
CCL13 Salmon XP 014032111
CCL13 Salmon XP 014032095
CCL13 Salmon XP 014032074
CCL13 Salmon XP 014040712
CCL13 Salmon XP 014032068
CCL2 Tilapia XP 003437648

CCL39.7 Channel catfish
CCL39.8 Channel catfish
CCL39.4 Channel catfish
CCL39.3 Channel catfish
CCL39.5 Channel catfish
CCL39.1 Channel catfish
CCL39.2 Channel catfish
g18120.t1 CCL2 Bottlenose catfish
CCL39.6 Channel catfish
EH554073 CCL39.7 Zebrafish
CF998288 CCL39.9 Zebrafish

BAF98269 CCL39.6 Zebrafish

XP 016123017.1 CCL2 Golden line fish
A9ZPD3 CCL39.3 Zebrafish

BAF98244 CCL39.4 Zebrafish

A9ZPD5 CCL39.1 Zebrafish

EH512434 CCL39.5 Zebrafish

HOWFDO CCL39a.10 Zebrafish
ZFINPROT0000000080 CCL11.1 Zebrafish
XP 018952650.1 CCL4 Common carp
XP 018964816.1 CCL4 Common carp
XP 018952466.1 CCL4 Common carp

XP 016133076.1 CCL13 Golden line fish

XP 018979975.1 CCL13 Common carp
XP 018943249.1 CCL4 Common carp
XP 018979983.1 CCL13 Common carp

XP 018964814.1 CCL4 Common carp

XP 018979985.1 CCL13 Common carp

XP 016123027.1 CCL22 Golden line fish
XP 016123026.1 CCL22 Golden line fish
XP 016123025.1 CCL13 Golden line fish
g15920.t1 Bottlenose catfish

ENSPFOG00000009848 Amazon molly
XP 018951217.1 CXC11.6 Common carp
XP 018919321.1 CXC11.6 Common carp
XP 018919318.1 CXC11.6 Common carp
XP 018919315.1 CXC11.6 Common carp
L XP 018951213.1 CXC11.6 Common carp
- XP 016091334.1 CXC11 Golden line fish
XP 016089940.1 CXC11 Golden line fish
[[XP 018947518.1 CXC11.6 Common carp
XP 018919322.1 CXC11.6 Common carp
XP 018947520.1 CXC11.6 Common carp
XP 016091335.1 CXC11 Golden line fish
XP 018951218.1 CXC11.6 Common carp
XP 016089941.1 CXC10 Golden line fish
XP 018919323.1 CXC11.6 Common carp
XP 016089942.1 CXC10 Golden line fish
XP 018947517.1 CXC11.6 Common carp
XP 016091333.1 CXC11 Golden line fish
XP 016121243.1 CXC11 Golden line fish
XP 016091327.1 CXC11 Golden line fish




[XI-’ U18Y2Y65Y.1 CXC11.6 Common carp

XP 016120008.1 CXC11 Golden line fish
g15919.t1 CXCL10 Bottlenose catfish
g22805.t1 CXCL10 Bottlenose catfish
ENSAMXG00000008942 CXCL11 Cavefish
ENSAMXG00000008939 CXCL11 Cavefish

XP 018935633.1 CXC11.1 Common carp
XP 016089939.1 CXC10 Golden line fish
XP 018947521.1 CXC11.1 Common carp
XP 016091328.1 CXC11 Golden line fish
ENSPFOG00000007025 Amazon molly
| XP 007899509.1 CXCI14 Elephant shark

|_ ENSLACG00000022638 CXCL14 Coelacanth
ENSLOCG00000012251 CXCl14 Spotted gar
XP 018953704.1 CXC14 Common carp
XP 016108661.1 CXC14 Golden line fish
XP 018981081.1 CXC14 Common carp
g3549.t1 CXCL14 Bottlenose catfish
ENSAMXG00000010583 CXCl14 Cavefish
ENSPFOG00000004576 CXCIl14 Amazon molly
ENSXMAG00000008516 CXCI14 Platyfish
ENSGMOG00000015319 CXCl14 Cod
ENSGACG00000016464 CXCl14 Stickleback

ENSXMAGO00000013752 Platyfish

XP 016110533.1 CXC11 Golden line fish
XP 016124870.1 CXC11 Golden line fish
XP 018942806.1 CXC11.1 Common carp
g9931.t1 CXCL2 Bottlenose catfish

XP 018952980.1 CXC9 Common carp
XP 016104898.1 CXC5 Golden line fish
XP 018969665.1 CXC5 Common carp

XP 016132268.1 CXC9 Golden line fish

— XP 007897192.1 CXCI3 Elephant shark
L XP 007897203.1 CXCI3 Elephant shark
g962.t1 CXCI9 Bottlenose catfish

XP 018952979.1 CXC9 Common carp
XP 016104897.1 CXC9 Golden line fish
XP 018969664.1 CXC19 Common carp

XP 016132267.1 CXC9 Golden line fish

XP 016146204.1 CXC10 Golden line fish
XP 018935632.1 CXC10 Common carp
XP 018954337.1 CXC10 Common carp
XP 016089938.1 CXC10 Golden line fish

ENSPFOG00000002793 CXCl12b Amazon molly
ENSPFOG00000002813 CXCI12b Amazon molly
ENSXMAG00000007162 CXCI12b Platyfish
ENSGMOG00000014915 CXCI12b Cod
ENSGACG00000018739 CXCI12b Stickleback
ENSAMXG00000006804 CXCI12b Cavefish
ENSTNIG00000016533 CXCl12b tetraodon
ENSLOCG00000004193 CXCI12b Spotted gar
ENSPFOG00000006643 CXCl12a Amazon molly
ENSXMAG00000013754 CXCl12a Platyfish
ENSGMOG00000003579 CXCl12a Cod
ENSGACG00000006921 CXCl12a Stickleback
g14241.t1 CXCI12 Bottlenose catfish
ENSLACG00000008568 CXCL12 Coelacanth
ENSPFOG00000005458 CXCI19 Amazon molly
ENSXMAGO00000001868 CXCI19 Platyfish
ENSGACG00000019078 CXCI19 Stickleback
| ENSTNIG00000003251 CXCI19 tetraodon
| ENSGMOG00000012885 CXCI19 Cod

| XP 007899572 1 CXCI2 Elephant shark
XP 007899574.1 CXCI9 Elephant shark

XP 018970307.1 CXC13 Common carp
[ XP 016108645.1 CXC13 Golden line fish
g15918.t1 CXCI1 Bottlenose catfish
ENSLOCG00000003282 Spotted gar

XP 007895180.1 CXCI13 Elephant shark

ENSLACG00000004687 Coelacanth
_B XP 007906451.1 CXCI9 Elephant shark
ENSLOCG00000013350 CXCL1 Spotted gar

— ENSAMXG00000003994 CXCL8 Cavefish
— ENSTNIG00000017810 CXCLS8 tetraodon
_|:ENSLOCG00000013359 CXCL8 Spotted gar
ENSLOCG00000013352 CXCL8 Spotted gar
— XP 018942273.1 Common carp

ENSAMXG00000002977 Cavefish
XP 007906139.1 Elephant shark
ENSPFOG00000007338 Amazon molly

ENSXMAG00000018918 Platyfish
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g15379.t1 CCL34a.1 Bottlenose catfish
CCL34a.2 Channel catfish
CCL34a.3 Channel catfish

B3DGJ7 CCL34a.4 Zebrafish
ZFINPROT0000005571 CCL34a.2 Zebrafish
ZFINPROTO0000005572 CCL34a.1 Zebrafish
A9ZPF7 CCL34a.3 Zebrafish
CCL4 Salmon XP 014047283
CCL34b.1 Channel catfish
g7646.t11 CCL24 Bottlenose catfish
XP 016134547.1 CCL21 Golden line fish
FBNEY4 CCL34b.3 Zebrafish
CNO021049 CCL34b.2 Zebrafish
A9ZPEG6 CCL34b.1 Zebrafish
XP 013122936 CCL4 Tilapia
4{—— CCL18 Fugu XP 011606425
= —— ENSLOCG00000006892 CCL34b.4 Spotted gar
CCL34b.4 Channel catfish
XP 018922777.1 CCL8 Common carp
XP 016134546.1 CCL8 Golden line fish
XP 016134545.1 CCL8 Golden line fish
A9ZPES5 CCL34b.4 Zebrafish

XP 018926282.1 CCL8 Common carp

XP 018926283.1 CCL8 Common carp
—— A9ZPE3 CCL34b.8 Zebrafish

o

L A9ZPE2 CCL34b.9 Zebrafish
ENSPFOG00000011433 Amazon molly
ENSTNIG00000011129 tetraodon
ENSAMXGO00000017994 Cavefish
ENSPFOG00000006406 Amazon molly
ENSGMOG00000010260 Cod
ENSXMAG00000010521 Platyfish
ENSGMOG00000002369 Cod
ENSGACGO00000009393 Stickleback
— ENSLOCG00000010154 Spotted gar
ENSXMAG00000016393 Platyfish

ENSLOCG00000014772 Spotted gar
ENSGACG00000003481 Stickleback
-I_— ENSTNIG00000012558 tetraodon
— ENSPMAG00000006502 Lamprey
ENSPFOG00000009800 Amazon molly
ENSGMOG00000015126 Cod
ENSGACG00000019011 Stickleback
ENSTNIG00000001252 tetraodon
ENSLOCG00000016048 Spotted gar
ENSAMXG00000011093 Cavefish
ENSXMAGO00000004635 Platyfish
ENSLOCG00000011050 Spotted gar
ENSXMAGO00000013337 Platyfish
ENSGACG00000004910 Stickleback
ENSTNIG00000010887 tetraodon
ENSAMXG00000001031 Cavefish
ENSGACG00000008880 Stickleback
ENSPFOG00000017095 Amazon molly
ENSXMAGO00000008848 Platyfish
L—— ENSTNIG00000010400 tetraodon
ENSAMXG00000018002 Cavefish
ENSPFOG00000006440 Amazon molly
ENSXMAGO00000016396 Platyfish
ENSGMOG00000010255 Cod
ENSGACG00000003478 Stickleback
ENSTNIG00000012559 tetraodon
ENSPFOG00000011426 Amazon molly
ENSXMAGO00000010520 Platyfish
ENSTNIG00000011128 tetraodon
ENSAMXG00000009179 Cavefish
ENSLACG00000015098 Coelacanth
ENSLOCG00000010139 Spotted gar
—— ENSAMXG00000018456 Cavefish
ENSGMOG00000008321 Cod
ENSLACG00000022220 Coelacanth
ENSLOCG00000016441 Spotted gar
ENSGACG00000019120 Stickleback
ENSPFOG00000009359 Amazon molly
ENSXMAG00000010167 Platyfish
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Fig. S3. Phylogenetic analysis of CC and CXC chemokine ligands from different species.
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Fig.

S4. Early barbel morphology of zebrafish. The red arrow indicates the barbel bud.



(A)CCL33.2
Wild type
AAGGTGGTGGTTTTGGCTCTCGTGGTGATGGCGGTGGTGGCAGGGGCAAGGGTAGTTGTGGTGGACATCCATGGGCAGGGCGGACTGCTCA
Mutant, Phenotype: Short barbel, Genotype: 2 bp substitution
AAAGGGGTGGTTTTGGCTCTCGTGGTGATGGCGGTGGTGGCAGGGGCAAGGGTAGTTGTGGTGGACATCCATGGGCAGGGCGGACTGCTCA
Mutant, Phenotype: Loss barbel, Genotype: 2 bp insertion
AAGGTGGTGGTTTTGGCTCTCGTAGGTGATGGCGGTGGTGGCAGGGGCAAGGGTAGTTGTGGTGGACTATCCATGGGCAGGGCGGACTGCTCA

(B) CCL33.3

Wild type
TTCCCGAACCCTGTTGCTTCAATTTCATTGACTTTCCAATCCCAGCCAACAAAGTAGTGAGTGCCGTGAGAACAGTTTCACGCTGTGCTGTTAAAGGCATTGT

Mutant, Phenotype: Curly barbel, Genotype: 5 bp deletion
TTCCCGAACCCTGTT------T----ATTTCATTGACTTTCCAATCCCAGCCAACAAAGTAGTGAGTGCCGTGAGAACAGTTTCACGCTGTGCTGTTAAAGGCATTGT

Mutant, Phenotype: Short barbel, Genotype: 7 bp deletion
TTCCCGAACCCTGTT-======-C~-ATTT----TTGACTTTCCAATCCCAGCCAACAAAGTAGTGAGTGCCGTGAGAACAGGTTCACGCTGTGCTGTTAAAGGCATTGT

Mutant, Phenotype: Loss barbel, Genotype: 3 bp deletion, 3 bp substitution
TTCCCGAACCCTGTT------TCAATTTCATTGACTTTCCAATCCCAGCCAACAAA/TAGTGAGTGCCGTGA AACAGGTTCACGCTGTGATGTTAAAGGCATTGT

Red, gRNA target sequence (plus strand); Purple, gRNA target sequence (minus strand); , substitution; Green, insertion; --, deletion

Fig. S5. List of genotypes of ccl33 mutants.



Table S1. GO terms that significantly enriched during barbel regeneration of channel

catfish.
Time point GO biological process Fold P value
Enrichment
GO0:0045333 cellular respiration 3.59 0.003
1d GO0:0042060 wound healing 2.57 0.03
GO0:0009611 response to wounding 2.51 0.01
G0:0032502 developmental process 1.49 0.0006
2d G0:0007275 multicellular organism development 1.49 0.003
G0:0044767 single-organism developmental process  1.48 0.001
G0:0048856 anatomical structure development 2.04 0.005
3 G0:0048568 embryonic organ development 1.79 0.001
GO:0007155 cell adhesion 2.21 0.026
7d G0:0022610 biological adhesion 2.2 0.028
G0:0032502 developmental process 1.36 0.037
GO:0007155 cell adhesion 2.64 0.00019
14d G0:0022610 biological adhesion 2.63 0.0002
G0:0044699 single-organism process 1.22 0.007




Table S2. Genes specific in channel catfish and were differentially expressed during barbel
regeneration of channel catfish.

Gene ID Name Length
804886 ND6 171
108263381 pdss2 381
108266750 tex30 265
108263386 kmo 473
108270394 crisi 378
108266931 LOC108266931 197
100528215 emc4 187
108255681 LOC108255681 204
108263202 apoptl 198
108257472 ednl 195
108279850 LOC108279850 222
108275545 haus8 364
100528430 anapcl3 74
108272348 ckslb 79
108276169 cenpw 75
100528304 ebag9 212
108266359 LOC108266359 332
108268882 tmsh15b 46
108257184 cap2 389
108268648 fanca 1141
108274164 bricd5 228
100528677 pdcd5 126
108271425 tax1bp3 125
108262879 LOC108262879 329
108270530 LOC108270530 228
108280749 LOC108280749 510
804882 ND4 460
108258791 cytll 192
108268228 SSX2ip 501
108270589 LOC108270589 463
100304887 cript 101
100528363 gins3 211
100528639 skpl 163
108279644 orch 445
108264799 LOC108264799 383
108270120 LOC108270120 127
108274859 LOC108274859 226
108265590 epgn 153
108266789 LOC108266789 132
108262226 LOC108262226 186
108271379 slc39a3 315
108273999 ccser2 791
108271223 cepl9 160
100528704 mztl 75
108268687 LOC108268687 241
108272622 dctn3 185
108255763 LOC108255763 2337



108271519
108261049
108270478
108255701
108271021
108274856
108259812
108264363
100304584
108280863
108257874
108281088
108260511
108268439
108272615
108256728
108266662
108276694
108256526
108268918
108259227
108258502
108256594
108273111
108272082
108260508
108255648
108265132
100304470
100305060
100528356
108255519
108260858
108261098
108269115
100304587
100304595
100528727
100529001
108254817
108255518
108256245
108264196
108264531
108266135
100415908
108255397
108256237
108257382
108258651
108261625

snrpc
LOC108261049
cfl2
LOC108255701
LOC108271021
LOC108274856
ccherl

tsnaxipl
LOC100304584
twsgl

atraid
LOC108281088
slc9h2
LOC108268439
pex11lb
LOC108256728
dcafl7

prril

polrld
LOC108268918
ckif

pld6
LOC108256594
tenl
LOC108272082
LOC108260508
LOC108255648
clh8orf59

b2m
LOC100305060
brkl
LOC108255519
LOC108260858
LOC108261098
LOC108269115
LOC100304587
LOC100304595
arpcd

psmfl
LOC108254817
LOC108255518
LOC108256245
LOC108264196
LOC108264531
LOC108266135
LOC100415908
batf

azi2
LOC108257382
LOC108258651
LOC108261625

159
163
166
108
119
231
692
548
105
223
230
130
533
78

252
157
529
299
172
115
143
243
83

126
75

170
232
98

116
78

75

110
231
226
86

92

119
168
270
239
112
111
231
152
268
223
124
353
132
186
130



108262793
108263248
108265287
108267188
108268115
108268327
108269344
108271554
108272639
108273140
108275426
108277757
108280668
108280775
100304478
100528404
100528408
100528986
108256239
108256026
108264825
108275464
108256275
108265761
108266496
108269592
804876

804879

804883

100528072
100528912
108254755
108259146
108263832
108263890
108267455
108268603
108272167
108272602
108274303
108276884
108280490
108257443
108274881
108280026
804878

108259575
100528592
108276972
108278384
100528255

LOC108262793
LOC108263248
stap2
LOC108267188
LOC108268115
Itbr
LOC108269344
LOC108271554
LOC108272639
LOC108273140
LOC108275426
LOC108277757
mbp
LOC108280775
LOC100304478
rabif

tesc

znrdl

cmcl

carnmtl
LOC108264825
mdpl

hert

clps
LOC108266496
mtfril

ATP8

ND5

ND2

cf125

ndufb4

arvl

agrp
LOC108263832
LOC108263890
pex19

ndufcl
LOC108272167
atpse

ntSm
LOC108276884
LOC108280490
LOC108257443
LOC108274881
LOC108280026
ND3

pexlla

spcsl
LOC108276972
spcs?2

cck

259
111
415
101
97

353
78

223
218
158
129
281
133
290
60

133
123
133
107
418
689
160
126
136
114
303
55

607
348
129
127
241
143
112
108
282
69

76

51

230
125
55

645
128
305
116
246
101
113
219
123



108270925
108270874
108280891
108255480
108267567
108271096
108271274
108269806
108258002
108273408
100528801
108280907
108265414
804877

804880

804885

108256436
108264506
108272514
108280886
804875

804881

100528515
108257495
108264547
108273994
108276560
108277678
108278988
108268928
108259733
108271080
108272891
108259533
108260286
108264443
108278302
108263206
108263260
108267632
108268185
108276417
108278804
100528339
108257542
108258663
108259248
108260035
108260899
108262451
108266945

LOC108270925
timm13
LOC108280891
ascc2
LOC108267567
elp4

nr2c2ap

mrps5
LOC108258002
mrpl58

mrpsl4

mrpl34

tgoln2

ATP6

ND1

COX3

pkia
c4hl150rf48
smdtl
LOC108280886
COX2

ND4L

vps28

tomm7

nutf2

tomma22

lyrm7
LOC108277678
slc31a2
LOC108268928
LOC108259733
LOC108271080
LOC108272891
LOC108259533
LOC108260286
LOC108264443
LOC108278302
borcs7
LOC108263260
LOC108267632
LOC108268185
LOC108276417
LOC108278804
dallb

ociad2
LOC108258663
LOC108259248
LOC108260035
LOC108260899
LOC108262451
LOC108266945

193
95
90
763
124
389
141
400
177
198
133
115
307
227
324
261
85
87
97
171
230
98
223
55
127
133
104
916
138
177
219
342
300
211
1346
449
180
103
100
139
215
241
365
102
160
107
227
270
264
224
224



108267969
108268874
108270531
108271423
108274023
108274089
108274225
108274412
108274670
108278494
108279884
108280991
100305002
100528681
100528768
108254720
108257072
108257214
108258433
108259252
108259526
108259529
108259534
108260421
108262792
108263973
108264385
108265078
108265611
108265844
108266094
108266430
108266545
108266787
108267124
108267255
108267286
108267350
108267429
108267962
108268437
108268660
108269355
108269361
108269490
108270539
108270745
108270746
108271006
108271220
108272510

LOC108267969
LOC108268874
tmem44
LOC108271423
¢13h100rf128
LOC108274089
LOC108274225
smim22
LOC108274670
LOC108278494
ccdcl67
LOC108280991
LOC100305002
cops9

lyrm5
LOC108254720
LOC108257072
LOC108257214
LOC108258433
LOC108259252
LOC108259526
fam207a
LOC108259534
LOC108260421
LOC108262792
LOC108263973
kiaa0513
LOC108265078
c5h9orf116
LOC108265844
LOC108266094
LOC108266430
LOC108266545
c6h21orf62
c7h220rf39
LOC108267255
LOC108267286
LOC108267350
LOC108267429
c7h4orf48
LOC108268437
LOC108268660
LOC108269355
c8hl12orf73
tmem229b
clhl6orfol
LOC108270745
LOC108270746
LOC108271006
serf2

ccdcl34

407
222
454
222
91

264
394
81

112
142
100
222
184
57

85

209
267
408
378
210
249
237
211
151
416
410
421
263
141
209
243
258
218
214
108
124
224
203
129
86

595
363
204
64

185
155
925
921
491
59

229



108272745
108272856
108273013
108273081
108273612
108274251
108274403
108274852
108275268
108275551
108275692
108276725
108276957
108277089
108278455
108278465
108279232

LOC108272745
hnl
LOC108273013
LOC108273081
LOC108273612
LOC108274251
c2h8orf82
LOC108274852
Irrc61
LOC108275551
LOC108275692
LOC108276725
LOC108276957
LOC108277089
LOC108278455
LOC108278465
c18h5o0rfl15

363
139
239
173
127
425
213
247
281
326
432
114
271
87

202
209
290




Table S3. Chemokine ccl33 in barbel-ed fish.

Species Gene Accession Previous name Reference
Zebrafish ccl33.2 ENSDARG00000102519 CCL-chr25h Ensembl GRCz10
Zebrafish ccl33.3 ENSDARG00000099401 CCL-chr25a Ensembl GRCz10
Channel catfish ccl33.1 JT348749 SCYA121 1,2

Channel catfish  ccl33.2 XP_017330655 SCYAl17 1,2

Channel catfish  ccl33.3 XP_017330182 SCYALll1l 1,2

Channel catfish ccl33.4 XP_017330183 (2)

Channel catfish  ccl33.5 XP_017329053 (2)

Channel catfish ccl33.6 XP_017330184 (2)

Channel catfish  ccl33.7 XP_017328905 2

Channel catfish  ccl33.8 JT396455 2

Channel catfish  ccl33.9 ABA54969 SCYA122 1,2
Commoncarp  ccl33.1 XP 018950216.1 CCL3 This study
Commoncarp  ccl33.2 XP 018950218.1 CCL4 This study
Commoncarp  ccl33.3 XP 018950217.1 CCL3 This study
Commoncarp  ccl33.4 XP 018980780.1 CCL4 This study
Golden line fish ccl33.1 XP 016123015.1 CCL4 This study
Golden line fish ccl33.2 XP 016123023.1 CCL4 This study
Golden line fish ccl33.3 XP 016124759.1 CCL3 This study




Table S4. Sequences of the genomic target sites of zebrafish ccl33 genes.

Target gene Strand Target sequence
ccl33.2 - CCGCCCTGCCCATGGATGTCC
ccl33.2 - CCCTTGCCCCTGCCACCACCG
ccl33.2 - CCACGAGAGCCAAAACCACCA
ccl33.3 - CCCGAACCCTGTTGCTTCAAT
ccl33.3 - CCAATCCCAGCCAACAAAGTA
ccl33.3 + TTCACGCTGTGCTGTTAAAGG




Table S5. Primers for antisense probe preparation for in situ hybridization analysis of ccl33

genes in zebrafish embryos.

Primer name Sequences

ccl33.2F 5’-CACCATGAGCAGTCCGCCCTGC-3’
ccl33.2R 5’-GGCCAGGAATGGAACTTC-3’
ccl33.3F 5’-CTGCAATTCCCGAACCCT-3’

ccl33.3R 5’-ACATGCCTTTAACAGCA-3’




Table S6. Sequences of zebrafish real-time PCR primers.

Primer name Sequence (5'-> 3"

ccl33.2_P1 F ACCAAATGAAGTATGGATAAAGGCT
ccl33.2_P1 R TGTGCACAGTATTGTGTTGTGG
ccl33.3_P1 F GTGTTTCTGCTGCTTGGACTG
ccl33.3_P1 R GCAACAGGGTTCGGGAATTG

18S_F TCGCTAGTTGGCATCGTTTATG
18S_R CGGAGGTTCGAAGACGATCA
b2m_F GCCTTCACCCCAGAGAAAGG

b2m_R GCGGTTGGGATTTACATGTTG




Table S7. Sequences of the channel catfish real-time PCR primers.

Primer Sequence (5'->3")

ccl33.1F1 GCAACACGTACGCACCATTC
ccl33.1R1 TCAGAATCACAGTGCAGCCT
ccl33.2F1 CTCAGACGCTCAGCCTTTTG
ccl33.2R1 GTCATGGCAGCCGGATTCT
ccl33.3F2 GCAGCTTTCACGCAACTGAA
ccl33.3R2 TGAAATGAAGCTTCGCACCG
ccl33.4F2 CGATAAAACCAGACCCCAACAAA
ccl33.4R2 GAGCGCCATGATCAGGACAA
ccl33.5F2 GCTCTACTCAGACGCTAAACC
ccl33.5R2 TGAAGCCTTGCTTTGGACAAC
ccl33.6F1 CGCTCTACTCAGACGCTATTCC
ccl33.6R1 GACAACGTGAGCCAGTCTTT
ccl33.7F2 CCAAACCCTGAGGACTGCTG
ccl33.7R2 TGAAGCCTTGCAGTGAACAG
ccl33.8F1 CGCTCCTTAGGTGTCGTAACA
ccl33.8R1 ATGATGCTGTCCTCAGATGCT
ccl33.9F2 TGGAATGTTTCCAGTGGGAGG
ccl33.9R2 AAATTTGCCTGAGCAGGGGT
18S_f GAGAAACGGCTACCACATCC
18S r GATACGCTCATTCCGATTACAG
gusb_f AAGATGGCCGATGTGTATCC

gush_r TATCCTGGGTTCTGGTGCAT




Table S8. Sequences of the PCR primers for amplifying the zebrafish target regions.

Target gene

Oligo Name

Sequence (5'->3")

ccl33.2
ccl33.2
ccl33.3
ccl33.3

ccl33.2 Primer3 F
ccl33.2 Primer3 R
ccl33.3 Primerl F
ccl33.3 Primerl R

AGCTCAATTTTCTCCGGGCT
TGACAGCAGAACTTACGGCCA
CCCGAACCCTGTTGCTTCAA
ATGCACACATTCAAATGACATCAG




Additional datasetl (separate file)
Genes present in channel catfish, and absent in bottlenose catfish.

Additional dataset2 (separate file)
Differentially expressed genes during barbel regeneration of channel catfish.
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