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FREA, X ¥, MEKR, £ A, #eA, [TE@,
wKueth, @MEX, FAE, B &

(LM KR SRR S, WA RRS o+ LREPAE, Wi Al 316022)
RE: YEANTHBAEARITERER N Rt FNER, ZHXAXKLEEPCR
(QPCR) B A X & 7t te W 41 & & H2A Fo H2B #AT B 4 4 kil J5 oy R ik & R Lt AT oA £
weHah B, xE % e L4 & B H2A fo H2B 3 T 2 N 35 5 7] % i+ W 47 & kB (071
Coruscusin- I fr Coruscusin- Il ) #£ 47 B 48 1 % & pk« B = & M 3% 247 DL RH0 & 78 M 5 ik .
ZRER, BERBN4AEE H2AF H2B E R R AR F, XA BN ME £ 0w
RFxELR, BAEODARFRAE G EH L RABE SR, EEARFRAN X
ELREMENGEN,;, MEBCRAR T, HA Xt 2 KM E Ry & &, /2 H2B xf
EWfmEL KAMEE RS Exlk 4% 8147 & K& Coruscusin- I fr Coruscusin- II 72
EmEERY, EERGEVE LA, B - EE2REEFMELRASREFAEAAL
Y T H 7E 4, 18 Coruscusin- II Xt B B By #) #| 75 1+ £ Coruscusin- I 58 . 3 — 37 0 42 jig 45 A T
MAERKR, 2HMERFIITBREARLBRNH LR HFETRZELNEFETRZ NN
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ST HE W AL B VPR AE W R 2 40T R B, e T
PR ) T L o 2 A, O R LA R HE I TR T
P B, Buforin I 1A S J2 05 i B RE 41 M
Hi 8 H B R TR 7R 418 H H2A P S Y Try 39~
Ala 40 o7 8, 2850 24 I B0 AR IR B, BD
Buforin [ ", 1M 7£ % (Parasilurus asotus) , X
HDAP(# fiv 4 M Parasin 1) J& t1 40 41U (1 Bl 78 H:
ZH7E 1 H2A FEA ) Ser 19~Arg 20 13 & 7= A 2L it
2R T AR S 2 G R R R b R AN M

FIAT, 280K HDAPs ¥) & BT 4 HE
Y, FERl s, HDAPs il A2 S
KRR EE— G, M T EHEZ Y, T
HDAPs B30, AFE DR 5225 DL AR 5
Y e, AE LN EEXRTER (Litopenaeus vanna-
mei) " B IBYEF (Macrobrachium rosenbergii)'*" |
Y H 1 (Scylla paramamosain) ' VL B ARAK B4
B FGFL B U1 (Chlamys farreri) " FI45% 40 4% 0 (Hali-
otis discus discus) " &5, WA, TESEIMNHMG (Crasso-
strea virginica) 1O ARIE T HA M E TSR A
HwEH H2B, DL B SRR, AEAEICEHE
S SR R P BE AR T E AR,

TH IR — R EAREELTMEN G I,
5HAB VI A L, G DUTEF7 8 o T v 2 90 % 9
I B s T A7 PR HAR ORISR, TE TP
WA g, TR DB KR I R 1 o T 2 A
PR ISR PURNIE PR, O HE B G DL T R R KR
HAj L 10 FpeY, 345 06 DU A P
R E R FE MYz —, HEEN
PO IRFP 2 S I 2 T DL e B8 R Sk R U8 %) 3 B A
Pyt AR ME T — BRI R HDAPs 1E/0
BOHAD DU A AHOCHR A, (ER NG DL 2 40
KR BHARN HDAPs (7R, WAEREHE AT
H Ay By A3k A b AR o 25 P30 I DLRE B 458
SER PR 52 1 A K T DL TR R B 2 A6, TR DUIR I
T REWAEAEZR LAY HDAPs, 3135 T I DL g
Pt fE . Pk, £FXTIR DL HDAPs (RS, KA
B T X HDAPs 7 T HEHEA Y Th A AL, T i
HDAPs 7E I UG K 3 v A T BHAIL T

JE S 0 (Mytilus coruscus) F& 3K FEl 2R 35 165 15§,
RELMFRENEZ —, HWEVTR R R IAER
PETG DU AN . e & R SE IR DL 3550 31 45 2590
KT, A3 mytilin®', myticin®, myticusin”*”
DL K mytichitin®™ . (H 5 HAMIG DUS4R0,  nsh i
NG IL (M. galloprovincalis) FIENGIL (M. edulis) FHLL,
JE5E NG DL p 40 il IR F SEAT A EAEAR K As 18], AR ST
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ey D1 A A 2] A P B AT A RO 1 A i b R
EEAEH, VRGNS, e At
1 20 2 4 K3 S 28 HIR 2 (SRA B 55 . PRINA
635756) HEATEIRIZ IR, T et AL & H2A
H2B 3K 7515 e oo brseat -, #F— R
SEI DG E B PCR (QPCR) T-Bt, XA [RIMAEYIFE
Sa, MUCERIE RS, iEmgn i . SR
THALIR ) H2A Fl H2B 5 K 26535 AR AL T R 40 #
A, R RE AL 2E A AR, XTESENG DL H2A
F1 H2B W] Be T KB AT T2 B, i —
IR T S5 5Tt BRI, RS R NI
ZHEE M H2A M H2B 78 AR UE s T s, Ht
DRIA O ek B B B3, ELSES TRl A 4 i
PR I e B A 22 55 BT A R RS2 G DL 4
1 H2A F1 H2B D RE KB X 5 A B 40 B 0 1
L B 3 T B 5 A 5 DL R A R A AT
HARHR . ARAFIEE IRAE IR DA RS T 8 A &
LA A BRAE TR DU G2 B R B v i Ve, o 3
T D1 HDAP W70 T 9EIR T & B9 T 3kl

1R

1.1 EXMENEEA A H2BRIF I K
qPCR 73 #f

JEFEIE I H2A F H2B JF 51 L T 58 016 I
L DA 2H A 1 2H 2 A A S A BUHiE P (SRA HUHE
PE%i 5 . PRINA635756) A7k . k)5 i v
5138 3k 5 JEE A i DL DR 2H AH L 80 AT LB,
T TP 5k ] 2 HE ) 5 e M R 90 T P o i e
JEHE R ] Lasergene 3044 (A< 7.1.0) Editseq 1 Hh
PEAFFUM . R F DNAMAN 8 %% 4 % J& 52 iy D1
H2A F1 H2B JE K Y cDNA 551 K LT el i3 e e
T S BRI T LT . R BT 4 A L
oK F NCBI 50475 &2 1) BlastP A H AT 5 FF ik b 132
HEHE T 11 & LR )7 51 F W 3 SMART (http:/smart.
embl-heidelberg.de/) 7 £k T J& &5 #4380 5 R H
SWISS MODEL Ik 55 & #4785 11 Jit — SR E5 44 T
B 1 SR HEREAE PR FH HeliQuest MY (https://he-
liquest.ipmc.cnrs.fr/) 7EZk 17 -

FRP 556 1 D1 H2A i H2B 3[R 51 v i
Bl EHE BT RS 5190 (6 1), M qPCR HoARTF
JRIER B 50T o JESEIR DL 15 5 S0 0 5 R
ST R, S RS A 0L AT R IR 0 0
5, WIS E O HERE (Staphylococcus aureus) .
B MR (Vibrio parahemolyticus) F1H 6 Bk
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W (Candida albicans), 535500 T 0.5, 1. 2,
4. 8, 12, 24, 48 F1 72 h REJEFENAUIHE | 1k
B DA Rtk A 2 Horb, ik 2 B
500xg, 10 min, 4 °C) J5 A3 ML A0, XF LA | 2H 230k
1750 RNA SR 5%, TS 414 cDNA fE 5
M I & J5 22 qPCR 43 BT o S50 ad 7 rp 4/ N B2 ™
& ST 5256 B A DA B AN .

qPCR 7ESZH5E 5 PCR 24t (MX3000P, Strata-

gene A Hl, FEHHHLT. wIGYK A SYBR
Green, PCRFE ¥ 1% & A 95 °C FiZEPE 180 s, 95
°C7E 1 20's, 59 °C iRk 20's, 72 °C #E A 25 s,
TEIECH 35, FEmPET I NS RN G W3 1,
FHXT B TR 279 Ik AT oA . SR 3 IR
HEE, FdlE YA R IR TR
LI SPSS # 4 (v25.0) A One-Way ANOVAJ5 % it
r M, P<0.05 REEABEES.

®1 HEE PCRIARHF RS
Tab.1 Primers for qPCR analysis

H b5 A P AI(5"-37 T K /bp Hi&
target genes primer sequences (5'-3") length of amplicon usage

H24 F: GAAAAGACTCAGGAAAGGCTAAAG 174 qPCR
R: CAGCGGTCAGGTATTCCAAG

H2B F: AGACCGCTGTCCGTCTTCTC 102 gqPCR
R: AGACTGTTTACTTGCTGCTGGTG

a-Tubulin F: TTGCAACCATCAAGACCAAG 135 WZIER  reference gene
R: TGCAGACGGCTCTCTGT

1.2 EEMNAEH H2A F1 H2B T4 BRERHY
Wit5hZERK

PG4 A A D1 2oy S ik 8 KSR Y HDAP,
PRt SR 7 T DU H2A 737 A IR B 7 41 2 R SCHREY E 77
Wit, 454 HAA B A H2A A7 AR IKAY FE 91K BE A
L8 (20 H2A 1 N i 8, 5 20~27 4>z LR
R H O FE S E R, A EBUEEIL N
H2A 19 N 3 21 > 2 HE R 5% & (7 T 45 19 N i 5%
19~39 558 55) M kEL, ¥ %1 NH2-SRSQRAGL-
QFPVGRIHRHLKH-COOH, Jf#i#5 A Coruscusin- 1,
H2B 7 £ Bk B2 ¥ 91 (i 45 4 Coruscusin- I1) 2 8 5C
BRDY AT, JFSH ERGE R H2B AT R T
F B GEH A H2B B N i), PP (8 20
AR L) KT IVREE (B S ER), Rk
WU FE NG D H2B 2H 4 1A N diig 19 > 2 BE IR A% ik
J¥ % . NH2-PPKVGTKGAKKAVTKAK-COOH
£ BFRIK, 1 KB 80 T R 52 6 L4 8
H2B BN uisfs 2~18 S54%%E, #—25X} Coruscusin- 1
H1 Coruscusin- I J5 31| F J&& 78 £k #2L JiE 25 #4 751 )
(https://heliquest.ipmc.cnrs.fr/), A3 W 2 Fpfis 4= ik
B IBIE S F R

Coruscusin- [ #1 Coruscusin- 1T A9 2 ik [& #H 1k
O S BEOCHRDY, 78+ ZaliE Y B S 2 KRG
I (A R A RA R BA R, A7
Tia] Sy DR i 1) 22 Rk i o 3 BBUU R e M 22 RO

R E K7 2: 2 E /) sponsored by China Society of Fisheries

DA RECBR (2 3% 1 (Agilent 1260, € )itk 4743 25 46
fb, @ik A Cg A (Kromasil 100-5, 4.6
mmx250 mm, 5 um), VEBEE A 0.1% TFA
4K (A ) FIé 0.1% TFA (9205 (B #); o,
Coruscusin- | & 7= ¥ 09U B AS BE Sk 25 min N B
WA 0% T8 100%; Coruscusin- 1T & 1% =
Py (0 A6 B 25 min A B W LG HY 15% 1T
2| 40%; WE A 1.0 mL/min; R H 5 M6 #5
PEATRGIN , KD h 280 nm. WAEPERG H Frid
TEIE g b, KRBT (Agilent-6125B, 3 [F
G T) XA UG 19 2 Gl A TR o 7
e, BUIERTIN A5 RSl B w2 B Ak
(ESD), BANEHLEN 45kV, KIEHIEN 1.5
kV, BFIRIERE N 250 °C, BFRI 7 XNk
PEES R, B IE B T

K FH & PE W (0.05 mol/L Tris-Hel 2% /P, &
1.5 mmol/L i JE B3 e H AR . 0.15 mmol/L S AL Y
23 e H K K2 0.05mol/L NaCl, pH {f 8.6) X} Corus-
cusin- | Al Coruscusin- Il 7£ 22 BK ¥ & 4 0.5 mg/mL
&M 24 h, E1JA 1Y Coruscusin- 1 A Coruscusin-
I ik S alifb g, TF P0G M SE 50

1.3 HIEEMNR

ZWSCHR TR, RAAE K Ak, xF
4 %) Coruscusin- I F1 Coruscusin- T #E 17 31 & %
MR . Coruscusin- I F1 Coruscusin- 1T LA 4= P £k
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JKC & A 100 pmol/Lo I B b W) 11 v 6] 325 36 ok
YR B LG, R 4 FREE 2 FRBAME R,
IR KT (Escherichia coli) (ATCC25922) . i
SR (Pseudomonas aeruginosa)(ATCC9027) .
I I PE B (ATCC19659) F] 7 9K i (V. flu-
vialis) (ATCC33809); VA& 5 Fh& 2 [CRHMER, 4
gk B R ZE A B (Bacillus megaterium)(ATCC
19161). 4 B {4 8 H BRI (ATCC25923), AL
KT (B. subtilis) (ATCC19659) . Hb A 25 AT
(B. licheniformis) (CGMCC18964) . IR 2 761 ¥T 1
(B. cereus) (CCTCCAB2011085) LA f 1 FEL & [
2 BRE (ATCC10231)],
1.4 BEZ@MERIESH

Z B8 SCHk PR Oy 3%, ¥ Coruscusin- 1 Fll
Coruscusin- I 43 5% fif T 4li7K . PBS (10 mmol/L)
1 30% (RFUE 4r H) = 4B (2,2,2-Trifluoroeth-
anol, TFE) ¥+, Fo# A 100 pg/mL K E; -
FEIR — PG5 (JASCO J715 81, HA) R4
CD i RAEBEETE N 208 K, Al KIEE%
BN 190~260 nm; %K 1.0 nm, 244 0.1 nm;
HREOR N 20 nm/min; "G5 5 S ISR
R

2 4R

2.1 EFENMEDI H2A #1 H2B BIFF451E

JEFE G U1 H2A I H2B 91 B | 4% GenBank
AR, 71543 58 MZ665469 Fll MZ665470,,
Horp, H2A JE B IF ik e 2 HE K B ol 387 bp, i f
— 4k 128 N EIERR IR LA RU A TR Z IK, HiE
Sy Fi R 13.469 ku, HLEAEHL TR 10.60, J&E T
PEZ K, HFH b &R E N ERRIK K N
AR (5 14.1%). H & W (12.5%) F i 2 iR
(10.9%) (14 1-a), H2B & K T 75 ) e AE A BE 2R 375
bp, SRS ETRIKK B R 124 D aE SRR, H
HS T8 13.789 ku, HHEEFHL SN 10.69, &
BPEZ K HF 9 b a2 5 1 SRR A R Ok 8
T2 (12.9%). TN (11.3%) 228 (11.2%), It
A, KA & R (9.7%) (Kl 1-b). BLAST
BRAEREXW, E5EIR0 H2A 5HABY R, 15
PG DL (M. galloprovincialis), .28 QAR M ¥
# (Nothobranchius furzeri). — J| ffii (Gasterosteus
aculeatus), VU [& M M
boesemani) % , € 17 3 ¥y N 4 6 (Mauremys

https://www.china-fishery.cn

(Melanotaenia

reevesii), LA S L3 W) AN oK B (Muntiacus munt-
Jak) SEPIA ) H2A BA M M p AR, HP
G —Z PR 95%, RUIERNG I H2A 5 HAhY)
P H2A BoA AR 38 A9 R~ 1k o & 52 0R UL H2B U
FEERAMGISYFR, G bR A
FIEIG DL (M. californianus), 480G UL, LS HA
TG H HME B Wy n e & B W U] 4k MU (Aphelenchus
avenae) M H e 4 B (Philodina roseola) %5 ¥ #if
) H2B HAT 40%~60% Y3 SUARITE , 15 H A
HHESIYI ) H2B 7 AR RAR, R R 5E R
U1 H2B fE#EfE BB 5 HEMESI Y H2B 2 T 4>
e, H H2B S e R P A AR

ZER BTN SS RE W, H2A AP IR EE
SRk, HAE B R R H2A S5 (5~125 (i &
SERR IR AL AE KB, 45 SM000414) (4] 2-a),
W AP TG HAt FT T 1) 254 5 . H2B 25 1 541 v )
BECAR 5 ik, ¥ 80 b 3 K 45 8 B H2B
(26~122 i Z KPR FR HE I e iR B, S5 3% 5 A
SM000427) (& 2-b). BtAh, HFF s &H —B
low complexity region (LCR, 4~20 ik E%) (&l 2-b),
HRE R B Ry & & # R o XI5 R DL H2A A
H2B 43 5 2k R XS (Gallus gallus) H2A 75 ] 25 4
(RCSB ¥4l 5 45 5 4 leqz.1.C) I i 5L (Dro-
sophila melanogaster) H2B %% [B] 454 (RCSB ¥ /&
5N Tpjl.1.B) RBIARHEA T = gAE T, 45
WoR, H2A HH =HW a4 5 B o-iR5E DL TG
MG MZ, JC B &4t (Kl 2-c); H2B =2
R RIFELL oS8 TE R 32, A04E 4 B o-18 e, HAp
RITCHAE N EE ) (] 2-d).

2.2 [EENET H2A #1 H2B £ A B 10 4 49 %1 53
THRERNER

I 2000 . SRR fh B2 T DA ARG SR 1 f
PEA DG L, [FIEE, © NG DTG R R 0N R 1Y
WEY B AR g B, i, 430k
SO A PR (22 [CPHYERE) . R i R
(2 IRBA M) DL S A Bk (R iR A
Bk, 0BT TESEIG UL H2A F1 H2B S I 7E 3 Fh i
AR, AR ESEIG DL An i . 68 2L K Ak
RREA LU AR Rk A Ak . JESEIR DL H2A 767H
A v 2 3 T 5 B 7 2 TR R 1 PR L BURR Y
Wi AR, UG HE B R] (4 h) 7T R i A4
WA (24 h), HILFRIKRE L FHRFEC XX IR ZH
7 8 %) i TR IR T4 (4.5 £5) (K 3-a).

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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61
21
121
41
181
61
241
81
301
101
361
121

61
21
121
41
181
61
241
81
301
101
361
121

ATGGCTGGCGGTAAAGCAGGAAAAGACTCAGGAAAGGCTAAAGCCAAAGCTGTCTCCAGA
M AGGKAGEKTDSGEKAKAZKAVI[S R]
TCTCAAAGAGCAGGATTACAGTTCCCTGTTGGTCGTATCCACAGACATCTTAAACACAGA
[S Q RAGLQF PV GRTHRUHTLKHI|R
ACAACCAGTCATGGTCGTGTTGGTGCCACCGCTGCCGTATACAGTGCCGCCATCTTGGAA
TTSHGRVGATAAVYSAATTLE
TACCTGACCGCTGAAGTTTTGGAGTTGGCAGGTAACGCCAGTAAAGATTTGAAAGTAAAG
YLTAEVLELAGNASTE KTDTLEKVEK
AGAATAACACCCCGTCATTTACAGCTGGCCATCAGAGGAGATGAAGAATTGGACTCCCTT
R'I TPRHLG QLATIRGDETETLTDSTL
ATCAAAGCTACCATTGCTGGAGGTGGTGTCATCCCACATATCCATAAATCTCTTATAGGG
I KATIAGGG GV IPHTIHEKSTLTIG
AAGAAAGGTCCGCAAGGAAAGGCATAA
K K G P QG K A *

@

ATGCCACCAAAAGTTGGAACCAAAGGAGCCAAAAAGGCCGTAACAAAGGCAAAGACTGCC
M[P P KV GTZEKGAZEKIEKAVTE KAEKTA
CGACCCGGCGGTGACAAGAAAAGGAGGAGGAAGAGGAGAGAATCCTATGCCATCTACATC
R PGGDZEKI KT RRREKRRETSTYATVYI
TACAAAGTCTTGAGACAAGTTCACCCCGACACCGGAGTGTCCTCAAAGGCAATGTCCATC
Y K VLRQVHPDTGVSSEKAMS S
ATGAACAGCTTCGTCAACGATATCTTCGAGAGAATCGCAGCAGAGGCTTCCCGATTGGCA
M NSFVNDTITFETRTIAAEAST RTLA
CACTACAACAAAAGATCTACCATCACATCCCGGGAGATCCAGACCGCTGTCCGTCTTCTC
HYNZKRSTTITSRETLI®QTAVR RTLL
TTACCCGGAGAATTGGCCAAGCACGCTGTCAGTGAAGGTACCAAAGCCGTCACCAAATAC
L PGELAKUHAYVSEGTTZ KA AVTEK'Y
ACCAGCAGCAAGTAA
T S S K %

(b)
B 1 EFEIEN H2A (a) #1 H2B (b) EEFBFIEIERFER-REERFE

F1 A2 Bk Bt Coruscusin- I F1 Coruscusin- IT 7 51 LA 5 HEARTE BT 7E X 38k, * ARE|L I HEILF.

60
20
120
40
180
60
240
80
300
100
360
120
387
128

60
20
120
40
180
60
240
80
300
100
360
120
375
124

Fig. 1

c¢DNA sequence and derived amino acid sequence of H2A (a) and H2B (b)

The designed peptides (Coruscusin- | and Coruscusin- II) were denoted by frame, *represents termination codon.

FEHRA ST, H2A RS W OMARE A SR, H
FOR RGN PAE 24 h, ETHEERL 1045, (e
Vs PR SRR A SRS e, HLERA R
P BAE 8 h, LIHEEINZh 5 A5, FEM 4N gl
Zlrfr, H2A R X @Bk E 75 5 0 U
HFR B EE B AEAE TS 8h, H LFHRPEUHXT
XTREAL L0 9 fiF . H2A 7E R PRI E 5 5,
HFRR B IAE 24 h, EIHEEA N 6 1,
{EAE ML 20 ff e, H2AN 4 8 (0 ) A BRI 5 5 R
AR 3-a)0

H2B W 2 3 M 5 H2A AN —HF i i 1 5 AE
FETEAGRR T, H2B X [ € SR A R I i A
U FRONBUR, AR R IEE 530 H BAE 8 1 24 h,

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

FEXEXT AR, H ARk B IRARE o 3.2 F1 3.5
s EG 4 B (O R BR A S R AU (18] 3-b),
FESBLL LR, H2B IR B A Xt 4 o (0 3 49 BR 1 175
TR . RRgt, RN 2~24 h B
Xof BEZH M S35 30 (P<0.01), JFLUA{H 2k 5 H 7R
24 h, FKiki FAMBGELHR 6.5 f5, H2B X A&
B A R0 0 R e B — S A U,
Tk BIEEY I ITE 8 h, FihE FIMEEA N
3445, TEMAHMIH, H2B W4 2 0 4 45 BR 15 175
RIS, (R I i IR 5 T R R
U, HFGARIE(E A 24 h, Rk LA
B2y H9 3 4%, ek, H2B 7 i 4 M b 1 608
PRI SR — e Fesetk, HERARTE 8~48h

https://www.china-fishery.cn
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LCR

=) 1B

(b)

(©) (d)

2 EEMI H2A F1 H2B HS R 4B H451E
(a) JEFEIE UL H2A OG5 M TINS5 5L, (b) 55206 D1 H2B 1 45 g 5

TSR, (o) JE7eIE I H2A = REM TS5 R, (d) F5els I
H2B =45 TN 45 R o SRR i SMART #fH7E kit 47
=45 H TR SWISS MODEL fIi 45 8 347 . 3 (o Sk Kom i
A IR E AL

Fig. 2 Structural prediction of H2A and H2B

(a) domain prediction of H2A of M. coruscus, (b) domain prediction of
H2B of M. coruscus, (c) special structure prediction of H2A of M. corus-
cus, (d) special structure prediction of H2B of M. coruscus. The domains
were predicted by SMART and the spatial structures were predicted by
SWISS MODEL server, respectively. White arrows indicate where the
derived peptide is located.

PR EE 7 RGE B ERAE R (2.2~2.5 %) (18] 3-b).

2.3 Coruscusin- | #1 Coruscusin- || FIE L
=yn4

K FH 1 AH 22 BK G L A 528 % Coruscusin- 1
Fl Coruscusin- Il 162 & B, Coruscusin- | 5 i
S R 28 i OO i gl bR i e
] 13.39 min (/%] 4-a), AR ML T AT H AL
JEIRE] 96% LI b Bk Mg 4R KW, A
Coruscusin- [ 43F &4 2 480.08 u, H5Hig/rF &
(2480.87 u) —E (K] 4-a). A HLAY Coruscusin- I £/
RO AH GG aifk, JLAEEEAE] 96 % LA L, %
YES TR 1709.02u, SIS (170911 u)
—3 (K1 4-b), FIRGIRFW], Sk T 8%
JIH2A F1H2B RHRE: Coruscusin- I F1Coruscusin- II
G HEURY), TR .
2.4 Coruscusin- | #1 Coruscusin- || BYHIE 7E M

Coruscusin- I F1Coruscusin- Il 7£ 100 umol/L ¥
FET, X5 e i o B 24 IR s S (18 5)
Horpr, Coruscusin- T X 8 2% PG M B v (1) 4 5 65
HAERA . B REFAFE . Wi 2 A, AR
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22 R PHPE R TP A EOR SR AT I . SRR AT TR
FUHD A ZE AR IR, 85 =2 PGB M 7T b 9T 3 9 7
LR AR ERT, AN L (SRR A A B R
(P ZAE 60% LA L), 1 XoF JH At 0 X, p A 0 il 2%
BAK (4 40% LLT) (& 5-b),

2.5 %} Coruscusin- | 1 Coruscusin- || & —
BMHE ST

K FH IR = 5 14 't 3 58 18 % Coruscusin- [ Fl
Coruscusin- Il 7& = FAN R (LE7K . PBS 22 #h il
LI K 30% TEF) o /% 45 #4 53 Bt . Coruscusin- 1 Fl
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THE X P FP 22 IRTE 3 RS AR 1 T 1 4 b 04
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0; {H7E 30% Y TFE i F, e a-BR5E 7 & 3 i
# 41.2%, KW Coruscusin- | 7EIEM M5 1F T,
HAIE N o- 4R BE M5 7] . Coruscusin- I W 7E 7K K&
PBS W AT A M o 32, & 8 5 HEIAE] 78%
PAEs TIAE 30% 49 TFE R, H o-B0E 3% 1 1Y
ME15.2%, B-FemEm= 17%, H p-IrE&ik,
R AER R W H, Coruscusin- 1T & 1 H B 1
ZMFH 5 Coruscusin- | A —FEIF G R1E, HAF
TERR 25+

Pyt —ARIAXT Coruscusin- 1 I Coruscusin- 11
1) BB T 455 AL AR, o A 2 IOl T e MR e 45 A T
Il , Coruscusin- I 1 Coruscusin- I ¥4 58 79 il 5] s
IR e 45 ¥, H Coruscusin- T A48 1 2 3 182 77
IRBESMU A5 A, HBi K P R (=R
SLE PR e 2 R) WIAEIRE I 2 A rh A ARk
Coruscusin- Il (8 Z LR (7 G EBR) WITE 12 iE
Ao A TR, T R D SN
e = BE PR AR A (N 2R AN H 2R ) W 43 A T 18 e
FAA (15 7).
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(a) H2A TEVHALIR P Rk ARk, (b) H2B E AL IR P R IB 281K, (o) H2A fEE T i RIE A8, (d) H2B fEE iy Rk &AL,
() H2A TE M4 P (s 8 A8 1k, (f) H2B 7E M40 Rk B8k . HURE LLP AR EE (n=3) Rx, MHXTREEET C L 229
AT, BEMZER OV T One-Way ANOVA 5%, KA Tukey RIS IHEAT, 4T3 SPSS (v25.0), *FI**4 Hil{X % P<0.05 fI
P<0.01 (SEIR A 5 x A 2 1|2k, n=3).
Fig.3 Relative expression of H2A and H2B in tissues of M. coruscus after infection with three microbes

(a) the relative expression of H2A in digestive gland after three microbes induction; (b) the relative expression of H2B in digestive gland after
three microbes induction; (c) the relative expression of H2A in gill after three microbes induction; (d) the relative expression of H2B in gill after
three microbes induction; (e) the relative expression of H2A in hemocytes after three microbes induction; (f) the relative expression of H2B in
hemocytes after three microbes induction. Statistical analysis of differences was performed by SPSS (v25.0) with One-Way ANOVA followed by

Tukey’s multiple range test. * and ** represent P<0.05 and P<0.01, respectively (Changes between experimental group and control group , n=3).
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Fig. 4 Purification of solid, chemically synthesized Coruscusin- | (a) and Coruscusin- Il (b) by HPLC and

the mass spectrum of the fraction collected from HPLC elution

The arrow denotes the spectrum of LC-MS/MS.
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Fig. 5 Antimicrobial activities of Coruscusin- | (a) and Coruscusin- II (b)

1. 8. aureus, 2. B. megaterium, 3. B. cereus, 4. B. subtilis, 5. B. licheniformis, 6. V. fluvialis, 7. V. parahemolyticus, 8. E. coli, 9. P. aeruginosa, 10. C. albicans.
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Fig. 6 CD spectra of Coruscusin- [ (a) and Coruscusin-II (b) in various buffers
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Tab.2 Content of secondary structure of Coruscusin- [ and

Coruscusin-II in various buffers %
—y 10 mmol/L .
g R PBSUE 0% LA
3 ry H2O 0,
peptide conformation 10 mmol/L 30% TFE
PBS buffer
Coruscusin- [ a-12 g 0 0 41.2
a-helix
B4 232 27.4 0
B -sheet
B-#% A 0 25.8 3.4
B-turn
THAEM 768 46.9 55.4
random coil
it 100.0 100.0 100.0
total
Coruscusin- [ a-IEjiE 2.3 12.9 152
a-helix
B9 13.9 8.7 0
PB- sheet
B-¥4 55 0 17.0
B -turn
TG 783 78.4 67.8
random coil
&t 100.0 100.0 100.0
total
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Fig. 7 Spiral structure prediction of Coruscusin- [ and Coruscusin- [

A. alanine, R. arginine, F. phenylalanine, S. serine, H. histidine, G. glycine, P. proline, Q. glutamine, I. isoleucine, L. leucine, V. valine, K. lysine, T.

threonine, M. methionine.
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Immune response of histone H2 and antimicrobial activity of
its derived peptide in Mytilus coruscus

WANG Haodong, LIULu, YANG Zongxin, WANG Yue, YANG Jinyue, HE Jianyu,
ZHANG Xiaolin, HE Menglan, YAN Xiaojun', LIAO Zhi"

(Laboratory of Marine Biology Resource and Molecular Engineering, Marine Science and Technical College,
Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The research of histones and histone-derived peptides is one of the most important study field of antimi-
crobial peptides. The genus Mytilus is not only of significant economic importance in aquaculture around the world
but also shows strong tolerance to a wide range of environmental factors, including various microbes. Although
Mpytilus antimicrobial peptides had been studied for more than thirty years, there is no reports for now regarding
the immunological effects of histones and their derived peptides in this genus. For understanding the roles of his-
tones and their possible derived peptides in Mytilus immunity, the expression levels of H2A and H2B genes were
analyzed by fluorescence quantitative PCR after various microbial stress, including Grand-positive, Grand-negat-
ive bacterium, and fungi, respectively. In addition, two peptides, Coruscusin I and Coruscusin II, derived from
the N-terminal of H2A and H2B, respectively, were synthesized by solid phase chemical synthesis. The special
configurations of Coruscusin I and Coruscusin I were analyzed by circular dichroism spectrometer, and their anti-
microbial activities were studied by growth curve suppression method. The results showed that both H2A and H2B
of M. coruscus contain classical histone characteristic domain in their sequences, and the a-helix apparently is the
predominant conformation for both H2A and H2B. In addition, both H2A and H2B of M. coruscus presented a
high sequence similarity with histones of other bivalves species, indicating the conservation of histones in various
species. The results of fluorescence quantitative PCR showed that the genes of histone H2A and H2B of M. corus-
cus were significantly up-regulated in different tissues under different microbial stresses. H2A gene was signific-
antly up-regulated under Staphylococcus aureus induction in digestive gland and gill tissues, and the highest relat-
ive expression level were presented at 4 and 24 h for digestive gland and gill, respectively; in blood cell, the gene
of H2A was significantly up-regulated at 8 and 24 h under the induction of Vibrio parahaemolyticus and Candida
albicans, respectively. In addition, H2B showed sensitivity to V. parahaemolyticus and C. albicans in both digest-
ive gland and hemocytes, and the expression level of H2B gene was significantly up-regulated at 8 and 24 h after
induction. In gill, the H2B gene showed sensitivity to S. aureus induction, and the highest expression level was
presented at 24 h. These results indicate a very complex immunological responses of histones in Mytilus, and this
observation strongly suggests the existence of different recognition mechanisms or signal transduction pathways in
mussels. Moreover, Coruscusin- I and Coruscusin- Il were synthesized successfully with the expected molecular
masses. Both Coruscusin- [ and Coruscusin- Il showed an increasing helix content in 30% of trifluoroethanol
compared to that in pure water and PBS buffer, indicating a conformational change in nonpolar solution for both
peptides. In addition, both Coruscusin- I and Coruscusin-II showed significant antimicrobial activity against
tested gram-positive and gram-negative bacteria, as well as fungi. However, Coruscusin- II showed stronger anti-
fungal activity than that of Coruscusin- I . Further helical structure prediction results indicate that the types and
distribution characteristics of basic amino acids in the sequences of the two peptides might be the internal cause of
the difference in antimicrobial activity. This study provides a foundation for elucidating the role of histones and
their derived peptides in mussel immunity and its mechanism, and also provides a scientific basis for the develop-
ment of new biological antibiotics derived from mussel histones.
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