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FHEE: 5T A I B Ut (Pelteobagrus fulvidraco) T3 it (Pelteobagrus vachelli)FH 2% A8 ¥ 51 i (35 L. P.
SfulvidracoQ* FLIKE B P. vachellid)Xt % /N K B (Ichthyophthirius multifiliis) FIHTEZ 5, B 2EWME B 2R
A B S0 2 JER R E 8 S AL, R I I 4T 2R B YR B IR (HBB-C) oz T ML 41 2 1 pREH BB Y ki, 3334~ 2 5
5o F AL B AS R B (T HBB-C IR BOdEAT AR bt H e 5y, B 70 R I B A ROR B FR A . A0 BRI 4
BRI 2 TR, A 15 pg/mLHBB-CHETE3min N SR SEFT A 371k . EERIEE ST EIR, 7R3
TR RN R R ZH 2, HBAIImRNAZR I & i T A ME B 0 (HAE RO /N I U (1 FE v, Al v i fn
I HBB mRNARE KK R IR G2 T, HRIE KA BT R B TR S s Fith . & ARBE ST EIR,
HBBE 42l o8 91 e 82 23 b ()t B A B I 0 v T AR S B it . AR O 8 o 25 R 7, BB IKHBR-CHE 7
LT A R IE, v LA IR IR B AR TR A o 28 BRTIR, M T 2R A8 B A, A i v 9t HBR A B i

ORISR, W DL s RO NI 227/ IR IR e
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X EHS: 1000-3207(2021)05-0975-11

HESI S S943 SCRRARIREG: A

T i1 (Pelteobagrus fulvidraco) &3 & —Fh H
LR K& T mE, WIEESE, JToLRR, & IR E
L, R RIERE B % . FEAH F IR %A T,
Tl P T 00 0 7 97 B SR A 1 A K R M 1
1521, 55 & Al v Fia ae g o 25 IR = R i - &
FZeeagcas'e i ERE S e K AR A W e e R 55
TR AN A ARV K 2 M PR AL T et T 1
TR R PR bR L, JFEESL T — 2R XNTY e ik
SEBIURR A B 1) A e o R BR R, s
gita R K R . IR, BT Y Yl £
A SR RAE AR, B I R il 21— 2 ] 7, i
Y7 A AL R R, AT AR R
BUEEE OB A . AR A B 590 0 (38 Sl Pelteobagrus
Sfulvidraco Q< FL [K 5 it Pelteobagrus vachellid) ¥
ARE S B AR T, H A O B2 B R A T 3500
., e ROl KSR AR 2 R A AN AT RS
FRAFF7E, RAAL Gtik B 2 B M7k, B8

Usis B HA: 2020-08-28; 1&1T HHA: 2021-02-06

T KRR A A B A5 (GS-02-001 -
2018)"™ s BRI BB UHT LR B B S T
TR VIR R R R, 20194 FH [ 3 31 1 77 e
BERIKS.37x10" ke, AR FEE P St bR (0 €035 K
foz 1,

TSR, £ F /NN H (Ichthyophthirius multi-
Siliis) 51 /N I BT OLFR 1 000 ) N 3 390 £ 97
FEH WL 22—, 4 R SR SR g i R
stk Z7/NRRBH %115 1% —1,
R IR R 4R K .28, B 55 X Rl (Ietalurus
punctatus)~ YLE8(Oncorhynchus mykiss)~ Vet (Mis-
gurnus anguillicaudatus)~ #(Cyprinus carpio)~ J&
BB At (Oreochromis niloticus)~ 78R8 (Squalio-
barbus curriculus) & (Hypophthalmichthys nobi-
lis) e 28 B 0 2435 By s R G0 g e e
(Cryptocaryon irritans; XFR AU K/NKH) 5]
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K IR P AR B BRI A B O, KE il K7
e R W R A0 BE i (Epinephelus coioides) YPIF
g2 (Trachinotus blochii)F K ¥ fi (Pseudosciaena
crocea) 535175 5y R el ke T N IR U
(BT 6 H ATAT) A2 [ s 4 PR X R

1 IS 1) R TR R VA 9 AR 2 A BB B —
T L BR R, A 2 R R R E MR o 0 S g%
HREA. BBEA. WME. BHEZMHE KRS,
TP Tt (Siganus oramin) S /D H R B R
SRPUHNE A% B (Cryptocaryon irvitans)1EE 117",
FoR R R R ) 22 1/ TR HORI R e A% 38
FATRCR S P BRI R JEEAE SRy 4 W R Jok B R
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Z RTI4TN 2 AL T £ T
NN BURFE EAAAE B 2 7 . RT3
Fi 5 R AT N 2 /NN 2 7 15 1
WL, A RGHULER T M it R
A0 BB S 0 22 /N R P 22 e, Rl T
HBBHE DR 71 4 T 5 390 001 1 52 28 ¥ 39 £ 5 28 AH O 4
U RIK Z 5, BEF T N L& BOB 30 0 5t ik
(HBB Cuii Ik B, HBB-C)RAMPI A AR, BAEN
B 2 /N U ) P P PR AR R (R B

1 MR5ERE

1.1 &

ST R (4.4340.45) g, AT IEHI(6.07+
0.64) gM L0 35 #£4.(8.65+1.18) gfE EUI F Fit AW
FARERA G MERKFE ARG E T2 . 877
7], BEATLIZE B 4 v M . % 22 78 90 R BL =035 390
i 10 RAEJ6 5 WA ™ 0 i 8 2% 0 7 IR 6 v
BEAT A A2, 359K WL/ R B 46 27 AR L
1.2 NRHEMEFRREGFE,. GREMNE|E
e

ST FH 3 L o 25 P40 3 0 14 B N IR U 3
Ffk IR, AT R EERE. KO
SRR /N IR H ) A HR i 5 2 2 3 50 1] 3% T R — 1
IR IK AR H AT ST AT I G 2 B S IG AT 7 /N TIUH
56 H200 mg/L MS-222 (H JR M i — i ) ¥ 7™ 2 Jak
L) J A8 TRt BRI, SR 5 F 1 IR 40 B &1 )\
B RN E 2% AL FE 5 SRV I TR AR, I TR
Z G, BE LRI TR, BT 577 R E
BT IR R GL /KBS B LA TR At sk 56 A

AT . EFRIRAE20°C R 29 10minf5 137 h )
BRHEE S5 B MRS, T2 R — =32 W IR TS i B, A,
HARTE N e i 12 3 FF DL =y R T X 28 i+
&, 292005 B IFRETR HE 400—600 1 B A R et
A, WegR e TPt ke .
1.3 MR ATRRIE R mEsE

R FR2 A G, ¥l R A mE s it . Lo
AR N 21 22 B 30 G Sl BE B Dok IS R IR e 4H.
B T90 LKA, K PRAFLE(20£1.0)°C, 4 =
6 mg/LUL b o BEH3IANFAT, FAFAT AN
65 . BLA, TN n—2H TR G I L 2 B 4 I 3 i £
25 52 8 iR 2532 8, T 3l BY A A BB AT )
B . ZIEClark Sy IEHEAT N K T
S, 3R O TAT IR GL 1 AR AT B g R
H A AR [F] — AN FRFA G, 16 B2 AN TN 5%
R A, HAR FRIE IR BT AR [ . 7150 A (A], A2
TBEHIE A DU s QK i, o sk RGeS LIt gt
MHEIET-Z . ERRGMESR, BAHE 50
3 PAT AR & BLS R £, 200 mg/L MS-222 (H
TR = )R J5 , 4 i) BG40 iz Jok A0 i 2H 2R [#]
SELEA%Z B IE24h, HI T G s AL A BE 22 20 HT
T 5 H0 73 2H 23 FH i 5 A B i e 7 B 80 C UK A I
17, FT- 218 B 2 DR (1) 2 2SRk 43
14 =EFENIEQFEREMRHBB-CEMERFE
DR FEER

H A FRAN T o A 1 0 2H R b s fy 2 A AR
T SR T J A SR R 1 T R AR
ARSI 8 I A M blastal R 74 35 59 0 3 B 1 R
2 T A K B 51055 0 B TR R JE (hittp://aps.unme.
edu/AP/APD3 update2020 release.fasta)i#E4T L
MR € P B IR B o A8 A DA B A0 B I 41
R H PR KHBB-CHEAT 70 #: Clone Manager 3%
XTSI 21 B [ B SR R T A AT o A, e
FEJk 7 2 HE(ORF); DNAMAN 7.0%#F 17 S 2 R
55145 ¥71; BLAST L H (https://blast.ncbi.nlm.nih.gov/
Blast.cgi) AT 1% H BE A2 2L 1R ¥ &1 AH AL 7 #7
FI| FHHeliQuest . F (https://heliquest.ipmc.cnrs. fr) 3
AT PR IRHBB-C 47 2 3 B2 FL Ay Mg K 1k 70 #r
PARE B i Leiostomus xanthurus 1L 218 A BBE(E H
HHE KR 5 1spg. 1.B) AR {3 ] SWISS-MODEL
server (http://swissmodel. expasy.org/)iff 17 Z A5 T
U K -

PUE PKHBB-C FH e 5% 11 4 397 3 A2 P B I 4
A R\ R A B A A s G R, RO i
T 32 Al FEAE90% LA b, 2R J5 I o3 ff 5 o3 1 =1t
TN
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FHTRIzoli 77+ B K%, TaKaRa)e B
i A RNA; 381 NanoDrop 200071 & RN A K J& Al
TR R RE BRI UK AR I RNATE B J5, S iR &
i H PrimeScriptTM RT reagent Kit with gDNA Eraser
(TaKaRa) st 7 & 4% 56 W1 45 22 R k47 e 3 s 19 3
cDNA. RT-PCR/% V1A %: SYBR Green Mixture 10 pL,
10 pmol/LI 1E [H 51 #J(F: 5'-TTCACGCTTCTTGC
TAACT-3")F1 & [ 51 #)(R: 5'-CAGCCACGACGAC
ATTCA-3")%0.5 pL, 251 7K8.0 L, cDNA 1.0 pL.
SN2 A 95°C AR PE30s, 40 MEFR(95°C 5s, 60°C
30s), ViRt Zk: 65—95°C. 0.5°C/IK, 5siLt. FFA
FERMBEEINER . MGG =P %
fil 28, LL3E $ M0 B-actinfE NN S, o Hr A
FE ity o B PR R T I 00 o

Western blot E[Ji78 7347 K 15 51 1 HBB-CJIK Bt 56
4y FE 5 (PEVHETW QKFLN)#E AT 1k 2 & B s v 5
BT 22K H 3RS IR THBR 2 v FEf 4 X
R 2 2R ) e R S 31T 15% SDS-PAGEH K, H
T 3 VAT T T AE 5 PRV (5 Yo It T W K ) v 3 1A
1h, 3 PN AHBR 2 v BEHUA(1:1000) H 7ERE IR
F4CTH AR VelE, I AHRP-conjugated Goat
Anti-Rabbit IgG(H+L) (1:1000), & FZKMF F 1h;
Ve, HHECL & (0 RG AT B0, B AN E
Kokl H e . Western blot4h B i 1) 45 47 o &
18 Fl Image J 145047
1.6 HBB-CEIMa/NKHRIAIE

WAL 22 A BTHBB-CHR A T K B W75 K H
13 IR BE 91000 pg/mL, I XLZE KRB 4500
250, 125. 50. 25. 15. 5. 2A1l pg/mL. A&4MK
IR TE96 LA M3 R AR TR kAT, BFLIIAT0 LA [F]
WFEDUBE K10 BE TR, Mk FE3 T AT Lo
IS B AR IR R IR R4 . 450,508
LUK, 4hJ5 Gt S fLAE T . AL FE AR Al 4
2L ER R b AN R AR S S/ I B B0 T A A
N AR EA 23, R, N5 S .
1.7 HAEREBFSH

LR A S AT SR D) e, 43 )ik
1T IR ANG 2L (HE) Gt A G 2 4HAL 3T

G AL M HEUEED) B B T 65 CHUAE b
Bt 2hiEAT S, PBSYR SR (PEER3 X, &K 5min, T
)5 & TEDTAZ M h kB =, BRWHE
PBSYEVS; V) B T 3%1d EA S0 T =00 T
% & 10min, BH BTN SR G O8N PBSTES:, T 5 H
5% BSAFSIH120min, P HERr 7 14 OV 2BRBSA

T, BRI IMAHBR 2 S FEHTAAR(1:200) 7 25 4127,
4°Cit 1 ; PBSHER:, 5K V) A Cy3-conjugated
Goat Anti-Rabbit 1gG(H+L) (1:1000), 37 Ci# &
50min; PBS#t%:, &:5K1) 7 i150—100 pL DAPI%Y
W, SR EEE I E Smin; Yt 55 Y] B NPBS T
G, TINIE B PTG KGR T b, s
J, TG TS
1.8 HIESH

1 FlExcel 2010R1SPSS 11.0%/4 4t it /> #r %k
i, K FH B R 28 U7 22 73 i (One-Way ANOVA) K5
NI HURR G 2H 5 xof R i R i 21 8 B 2 PR 3Rk
B SWIER A I E bR E 2 (SD) 7 Uk
N, P<0.053R 7R 22 5 1 2 35 (%), P<0.013K7R % 7 1%
M S 2 (**) . | GraphPad Prism 6.0%0 /4 fi 5 K] 3%
15 fiKaplan-Meier 4= 17 #h 26 &1, FMantel-Cox a5
Iy BT IR 2 1Al 22 5

2 #FR

21 2ERFE. AXEFENRRETEN %
FNRHRIEER

N T VAL A MR Rt L R AT B AR R FL A B
N 2 1/ B U, RATTEEAT TG
B FE3FPMEABHTIRGLRIG S, B HAE TR IR 1
PR o 252 o A A0 BL X B B AR 5 L 2 1/
TR, 72 G 5—o6d B RT R 52 2135 M )/ B 3 2
TE B JRANEE 2% b, Ot AU TN A S i A Rk
e, YL E 15 100% . LIS I 18], 4 3 3 R
R RAEIR, 3830 27 2 B LSRR I 3 £ 1
ANJRHUELE T A B R 0 R PR A 2% 21 24

®1 BPEREZFNIABHETIKE)

Tab. 1 The daily dead status of yellow catfish after infected with
Ichthyophthirius multifiliis

SR gy S HSET ¥ Number of dead fish SET-EAL
- Eliame Total dead
Group HNumber2 3 4 5 6 7 8 91011121314 fop

e
M
Fiffia 60 0000010000000 1

%g% 60 0000020000000 2

%gcﬁ 60 0000000000O00O0O0 0

PA
;mgf 60 01 141213511523 03 60

AR
%%fgf‘s 60 0048161011404030 60

PA
%gf‘g 60 0213111989 13030 60

FLaH
Fitia 60 056162470200000 60

;%:;Sl;ﬁ 60 34213112061 00000 60

gﬁgéﬁ 60 0341917152 0000 0 0 60
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TEAR RGeS T, PO T 3 0 AN 28 3 50 £ 1) E
TR EIE 100% 5 3 5 T 4 i35 #1 64.(P<0.0001), 1M
T A 0 HE 20 1 3470 LR GL(E 1). 7RI A K
Yedl ) Fe 58 o A R 2 /N I HURHE SRR T,
T 2 e 8 30 e A T B A AR A I 21 22 /N T AR A
(E 2), /b5 )1 4% 4 e 35 39060 1T B8 T 668 25 i 4n
PG TR AT
22 HWHGEMAEZEAPEEEMHBRMECHINE
FAXHBB-CEMEEF R

BTG B, W HBAHcDNA 4
K H447 bp, L4 1482 FE K (aa; ] 3). HIT Y
YU K EUE 72 (http://aps.unmc.edu/AP/APD3_up-
date2020_release.fasta) AT bG5B & 0 38 590 # Bt
B JIKHBB-C 5 B 55 SR 470 b IR AP0 16 19 UL i 15
I584.84%, v -9 i A 1 241 55 (1 BEFE K 1 C i 33
aa (B 3 N RIZk). UEIKHBB-CHIMRJESE 5 1 a0
E 4AFTR, HBHEAN+1.5, BHKE NS51.8%.
LB IKHBB-C B AL 25 ¥ e an 6] 4B R, B )71
“PEVHETWQKFLNVVVAAL™ ¥ ol iz 451 .
2.3 HEFHGEHBAEEIFE KEREHL P mRNA
MERREENTH

FAT 53 00 LA 4 T B 90 £ AN 2 2 8 AR OB
JERL AN Z JERAN AR, 56 B 22 /)N I AR ) 2 B SR A7
BV 7 Sk A 20 2L I HBBImRNA R IE K. & &

- = S0 (b FE4) All male-yellow catfish (control group)
— MR (BYu4H) All male-yellow catfish (infected group)
—-— ZuAZ K #ith (W HE4H) Hybrid yellow catfish (control grop)
— ZeRs ¥Rt (JBYL2H) Hybrid yellow catfish (infected group)
——- IR (3 E4H) Darkbarbel catfish (control group)

— WA M (JBef) Darkbarbel catfish (infected group)

100 1 T — —
_80f
s
HE 60t o]
o "_i 60
&z
>
S 40
7
20
0 1 1 1 1 1 1
0 2 4 6 8 10 12 14
Days after infection (d)
B 1 Mg, R LR R 2 /N
AT 26 1

Fig. 1 The survival curves of all-male yellow catfish, hybrid
yellow catfish and darkbarbel catfish after infected with Ichthyoph-
thirius multifiliis

SN SAFISBAT/R, 1EXT 2 A, 2432 35 i 1)
HEAD Bz [ 4L 21 e HBRI I mRNA KA B3 i T 4 e 3
Fifn; AEWERE 55K, HBAIMIMRNAF ik B 7F 4
A2 B AR AN K R 2H 230 43 0] BT T 3. 75 AL S A,
T 2 8 380 £ 0 B2 R 2 2393 1) b 17 23,845 A1
26.3 1, LIS 4 ko 2801 a1 8 R 17 JER 2HL £ b HHBBIY)
mRNARIL R W #E & TR HFM, EREEE
TN H R 2 4 S A HBPE A £k &
bl 2 52 5 i 2. 2035 (] SCARISD), 3% BH 41k 85
1 HBB mRNATE 5 F 57 ik 55 4o 2% 2 23 2R R 3
KT B S 1 T A A B R LR RN /N I BB I i
T rfr, A o S P mRNA RS K P s 42, i
T T A i, RS AR AP E /N R
HREEAE G
2.4 IEBKHBB-CXI % F /N IR AR IN R 5 5200
Z 7NN ARG S N FR AR . AR AR
HEERZAE . 2450 ng/mLATHBR-CALEE
J&, WEFEAR BB ok S TR K R RIZLE B, AR
Ja25s ke R, BB AE(El6 AFN6B); AN 7 22
15 pg/mLIHBPB-CRELE3min N AR AEFTA KK 2).
HTFaEARLERENOERE 6C), bLEk
HBB-CHEMEBIE; i 500 pg/mLFJHBR-CAb
J&, BT A0min 0344 1) 0, B IR R 4 45, R T ) 1Ak
SURIIZ BN 6D), 2 Ja B AR I ARz 10 B i
HAEKH, Z91h)E BB AL JE 6T (] 6EFI6F).
o WIS JRCI ot £ MR b, HBB-C 75 B2 FH A ik
FE(125 pg/mL) K A% 2 B A I ] (2)3h) 4 R H 58

— M FI . All male-yellow catfish

— %33R Hybrid yellow catfish
100

B (=) o
S (=] (=]
T T T

EIER
Survival rate (%)

[
(=]
T

0 2 4 6 8 10 12 14
LY SN
Days after infection (d)

2 S A A BB R A R T SO
%

Fig. 2 The survival curves of all-male yellow catfish and hybrid
yellow catfish after infected with Ichthyophthirius multifiliis. All-
male yellow catfish and hybrid yellow catfish were mixed together
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10 20 30 40 50 60
ATGGTTCATTGGACAGACGCCGAGCGCCATATCATCGCTGACCTATGGGGAAAGATCAAA
M V H W T D A E R H I I A D L W G K I K

—_—

70 80 90 100 110 120
61 CCTGATGAAATCGGACCACAGGCTTTGGCCAGAGTTCTGATTGTGTTTCCATGGACCCAG
21 P D E I G P Q A L A R V L I V F P W T Q

130 140 150 160 170 180
121 AGGTACTTCTCTTCCTTTGGTAATCTATCCAATGCCGCAGCCATCTTAGGAAACCCCAAG
41 R ¥ F S S F G N L S N A A A1 L G N P K

190 200 210 220 230 240

181 GTGGCTGCTCATGGAACGATTGTCATTACCGGACTGGAGAAAGGTGTGAAGAATTTGGAC
61 VAAHGTIVITGLEKGVKNLD

250 260 270 280 290 300
241  AACGTTAAGGGCGTCTATGCTAAGCTGAGTGAGCTTCACTCTGACACACTGCACGTGGAT

88 N V K G V Y A K L S E L H S D T L H V D

310 320 330 340 350 360
301 CCCAGCAACTTCACGCTTCTTGCTAACTGCCTCACTGTTTGTCTGGCTGCAAAGCTCGGA

o1 P S N F T L L A N C L T V C L A A K L G

370 i 380 390 400 410 ;P 420
361 CCCGCCGCCTTCACECCTGAAGTGCACGAGACTTGGCAGAAGTTCCTGAATGTCGTCGTG
20 P A A F TiP E V HET W Q K F L N V VvV V

430 440
421 GCTGCTCTGTGCAAGCAGTACCACTAA
141 AALCKQYH*®*

K3 it HBBHE R cDNA 4K J H T i) S A4 1% 4
Fig.3 The cDNA sequence and deduced amino acid sequences of HBf in yellow catfish
BUBE T 51 B RIZ AR HH, 2 ZRAE 27 9 7 41 FH SRt e o 1 Jok B

The antimicrobial peptide sequence is underlined, and the dashed box shows the peptide used to prepare antibody

28

K4 SR IRHBR-CHIMRTERE 7347 FH A5 MR ]

Fig. 4 The helical wheel distribution and structure model of the antimicrobial peptide HBB-C
AR IE i AR, AL (AR f ML IR, 7 (B AR AR M R, I (B AR AR AR B. 4L (AR K M
IR, W ORISR AR
A. Blue circles represent positively charged amino acids, red circles represent negatively charged amino acids, yellow circles represent

nonpolar amino acids, and grey circles represent polar amino acids; B. Red color represents hydrophobic amino acids and blue color
represents hydrophilic amino acids
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R IE(E 6GAI6H) . T At 2 (34N B (1) 2
TN LT, S BRIEE R EE .
2.5 HBBEZXZEF&E RGP/ NNRIEFHTRIE
ELLS

T W FHBBAE 2 /N R HUBR L F2 i 2
GV AR, BATE R IEST oy B THBBHL A 5% )
o 75 AL AN AKE — R L (HE) Y 0 M. 98 6
P A5 R RN, HBBHUIARTE 458 o i 1 i 2H 23
(L4 M R A s I R IA (S 5 (B TAFITB, #i7kF
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Fig. 5 The relative expression of HBf in gill and skin
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A, B. The mRNA expression of HBf in gill (A) and skin (B) of hybrid yellow catfish and all-male yellow catfish; C. The protein expression
of HBp in gill of hybrid yellow catfish and all-male yellow catfish. D. The relative ratio HBB/B-actin was determined by band intensities that
were analyzed by Image J software
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Fig. 6 The effect of antimicrobial peptide HBB-C on Ichthyophthirius multifiliis different life cycles
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A. Untreated trophont; B. Trophont treated with 50 pg/mL HBB-C; C. Untreated tomont; D—F. Tomont treated with 500 pg/mL HBp-C;

G. Untreated theront; H. Theront treated with 125 pg/mL HBB-C
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Fig. 7 Detection of HBP localization by immunohistochemistry and analysis of histological section
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A, C. Immunohistochemistry analysis of HB in gill; B, D. HE staining analysis of gill; E. Immunohistochemistry analysis of HBp in skin;

F. HE staining analysis of skin; White arrowheads indicate the positive signal of HBf (red fluorescence); Nucleus were stained with DAPI

(blue fluorescence). RBC. red blood cell, BM. basement membrane
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THE ROLE OF ANTIMICROBIAL PEPTIDE HBB-C IN ICHTHYOPHTHIRIUS
MULTIFILIIS RESISTANCE IN ALL-MALE AND HYBRID YELLOW CATFISH

XIONG Yang', WANG Shuai', DAN Cheng’, ZHANG Yi-Bing’ and MEI Jie'

(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China; 2. Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: All-male yellow catfish (Pelteobagrus fulvidraco) and hybrid yellow catfish (P. fulvidracoQxP. vachelli3)
are the main breeding varieties of yellow catfish. The “white spot disease” caused by Ichthyophthirius multifiliis (Ich) is
one of the main diseases of yellow catfish in China. Ich resistance assay was performed on all-male and hybrid yellow
catfish, as well as the darkarbel catfish (P. vachelli). By bioinformatics analysis, we identified an antimicrobial peptide
HBB-C from the skin mucus proteome of yellow catfish, a 33 amino acid peptide derived from the C terminal of hemo-
globin B chain (HBP). The anti-parasitic test indicated that HBB-C effectively killed the trophont, tomont and theront,
especially in trophont stage, and 15 pg/mL HBp-C killed all trophont within 3min. Gene expression analysis showed
that the expression of HBf mRNA in gill and skin of hybrid yellow catfish was higher than that of all-male yellow cat-
fish. Ich challenge significantly increased HBf mRNA level in all-male yellow catfish, which was higher than that of
hybrid yellow catfish. Interestingly, the HBp protein level in gill of all-male yellow catfish was higher than that in hy-
brid yellow catfish. Immunofluorescence results showed that the antimicrobial peptide HBB-C was specifically ex-
pressed in red blood cells. After Ich infection, HBB-C was secreted and attached to the trophont in skin and gill. Thus,
our results revealed that all-male yellow catfish was much more resistant to Ich than hybrid yellow catfish. The high
HBp protein in all-male yellow catfish and its ability to kill all stages of Ich might be closely associated with the resis-
tance of all-male yellow catfish to Ich.
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