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Sequence and Structure Comparison of Lysozyme C in Animals
across Different Ecological Environments
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Lysozyme C: Core Structure, Action Mechanism and Biological Functions
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Biological Function Summary
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Lysozyme C is an alkaline glycoside
hydrolase widely present in the innate
immune system of animals.

(AEE C 2 —MEFEE KRS, [
ZEETHMEEREERD)

(N- acetylglucos
amine)

MurNAc
(N-acetylmu-

ramic acid)

Binding: Substrate-binding
domain recognizes
peptidoglycan p-1,4
glycosidic bond sites.
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B-1,4 glycosxdlc bond
— cleavage

Catalytic domain cleaves
the B-1,4 glycosidic bond
between GlcNAc and
MurNACc via a proton
transfer mechanism.
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Bacterial Lysis
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Peptidoglycan structure
disruption — loss of bacterial
cell wall integrity — cell
lysis and death.
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Directly lyse Gram-positive bacteria,
assisting in clean'ng pathogenic
microorganisms.
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Gunction 2: Microbial Homeostash
Maintenance (E B RHER)
Regulate the balance of commensal
bacteria in the body, preventing
excessive proliferation of harmful
bacteria.
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/Function 3: Anti-inflammatory \
Auxiliary Function (R FHBI{EF)
Degrade bacterial cell wall fragments,
reducing the release of inflammatory
factors.
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SignalP 6.0 - DTU Health Tech -

Bioinformatic Services
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Probability 0.932273 type Other (Sec/SPl) (Sec/SPIl) (Tat/SPI)  (Tat/SPII) (Sec/SPIIN)
Likelihood 0.0005 0.9958 0.003 0.0002 0.0002 0.0002

Download: PNG / EPS | Tabular
SignalP 6.0 prediction: Sequence

[]
' Lo : OTHER

1 — Sec/sPin

i Sec/SPlh

/i o8 i Sec/SPl

_ H -— S

| | H
z i
H i
3 :
1
1
1
i

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

FeAJATHAEUNIPORT R, NCBIE#{TRRFIINEEATINIERIRES, RIMENRSBT—EERIS
HEE, FUAESI. FEERIIHITTESIKAIRN, FALHRIT TESHKEIRIDE


https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/

contents

E) 5=
) RREERSE
BES3HT
IR

B ==z



r=
B

)

éj\

AT

Epinephelus coioides

Takifugu rubripes

83

85

100

50

93

Bostrychus sinensis
—— Carassius auratus

96

44

96

—— Cyprinus carpio
Danio rerio
Ctenopharyngodon idella

—— Xenopus laevis

86

74

—— Andrias davidianus

—— Terrapene triunguis

97

—— Western Painted Turtle
Chinese Softshell Turtle
—— Chicken

100

—— Japanese quail
—— Horse

100

—— Dog

X~y

SARPREMPEHE6MIMEIXR, o
LS LA EIECRERNBEAXZRSYHITHER
FHAHER.

EZFRREND, 16 MIMEEFIMEIR

[ (87K, XK. KL, BEE) . REARDSZ,
X semEAMIMERIGESEE. pH. 858

%ﬁgi&ﬁ%ﬁﬂguﬁﬁhfﬁﬁﬁﬁﬁﬁﬁc R
I =K o

ERFLEMR, BRSNS, &
:E?éiggﬂ#’&iﬁﬁiﬁﬁlﬁﬁg EEEREREH



contents

E) 5=
) RREERIE
BES3HT
IR

B ==z



- FBHBEIIRFSEEEMNIIKX, WHK
AR—PHNTES ({E—HIERIE)

- BIRRRWER, RKER, BKERK, fFES
g;ﬂ% (MB1338. 53k, WFR) SFAIRRIEL

il Takifugu_rubripes N sep
- RIPARIESKHEHBAFEEESEES U, SRR
: RXES kT7d = p 0] 1 ZA
(9‘°é‘>b\:/i°@ Yq@o*oe s @’& s* %3 g 5‘9}\"6&&‘53@@3& y E 25 ! E ]
Ocsq"b Z}é";@“& @f;&)}é‘;a”f:&::;ee;g‘i;\s‘g@&/ ﬁa } %* = I o
& QR a¥ o T
(?Z;lﬁ_'%ftpfgﬁﬁ C ﬁﬁ[ﬁﬁ{%ﬂﬁ%ﬁl\,@ 5}%»’(%%%% PCoA of Lysozyme Sequence Similarity (Grouped by Habitat)
(<] Arf;(:illfian Horse @
044 O Bird
@ Freshwater fish @Dog
@ Mammal
@ Marine_fish
8]

- fHillh PCoA1 fif¥E 58.5% MIFRFIESR, Mif PCoA2 fiFHE
13.5% WER: HASDESEE, FIELITTE, —_

2 | ©Cummnnmons e s @ s ostns
— LY 7 : Ojapanese_quan
. ERET, HKASHMEE PCoA1 HHLBESE, B :° o Srm,,
AXRMTFAERE, SaXREMRBFERRA, BKAE ; S

PCoA2 FEMERSHIFERE S, HILZT, Ml &7
RECLENTN ISEES, ASWAWSE, SFAEE
C FFIMERE_B=APEBERMT A% (RK/SK) 5H
¥L?*=H§ﬁﬂ'.. ﬁﬁﬁfﬂ%ﬁﬁﬁ%‘%ﬁﬁgﬁ*ﬁ 7.|' Blﬁi&_izﬁo e R B 07 T

PCoAl (58.5%)

ETAEE C FFEMUMERN PCoA Mt (R4S 4H)




contents

E) 5=
) RREERIE
BES3HT
IR

B ==z



ANKEARAL IS RS, e BRI T

. native docking structure

simulated docking struc @ Epinephelus-coioides (Marine Fish

Danio-rerio(Freshwater Fish)

Xenopus-laevis (Amphibian)

. Chinese-Softshell-Turtle(Reptile)
Chicken(Bird)
Dog(Mammal)

Hen(Conference)

o7

/
i e AEEESEEE (AX) EEOSEIEN,
EEJEE ggﬁwﬁﬁ, YHEERERK R LR




U P+ O

B

FSPEX

FPHER

Score

Score

1
X

M O SRAVHE:
ML YA

Epinephelus coioides-LYZ

TE:
Bk - FEKITEX ProtScale
SEMAORNEENSRMEKRE

Danio rerio-LYZ Xenopus laevis-LYZ

ProtScale output for usersequence

Hydropath.7 Kyte Doolittle

12

20 40 60 80 100 120
Position

ProtScale output for useriequence

11 -

10 -

Polal"ity / Grantham

]

D :
-
[=]
o
0]
20 40 60 80 100 120
Position

A OREARETE30-110AAZ [H]

Score

ProtScale output for user,equence

ProtScale output for usereequence

3 - - T - 3 T T T -
Hydropath. / Kyte Doolittle Hydropath. / Kyte Doolittle
2 - 2
1+ 1
0 - v 0
5
1k “oa
-2+ 2
3L -3
_4 1 L L L 1 L _4 L L 1 1 1 L
20 40 60 80 100 120 20 40 60 80 100 120
Position Position
ProtScale output for usersequence ProtScale output for user;equence
115 T T 12 . i
Polarity / Grantham Polarity / Grantham
] n
05 | - L] n .
0] O o
10 +
s | L1 oE
i : ]
9t S 9 |
w
85
gL
8 +
75 7L
7t
65 1 I ! 1 ! 1 El L L L L L L
20 40 60 80 100 120 20 40 60 80 100 120
Position Position




TA:
ProtScale

HUAZETE H 2 e QSR

s PERL R YA

BiK - FXKSERX
AMORAEENSRMEZE

Chinese Softshell Turtle-LYZ

ProtScale output for usersequence

Chicken-LYZ

ProtScale output for usereequence

A ASREAEAE30-110AAZ [H]

Dog-LYZ

ProtScale output for usersequence

3 T - - 3 - - - 2 T r v
Hydropath. / Kyte Doolittle Hydropath. / Kyte Doolittle Hydropath. / Kyte Doolittle
1.5
2t 2
1 H
K 1t 1 05 |
7 ol
v OF v ° g
3 : s © sl
w) w w
-1t -1 al
53 2 2 15
2 |
3t -3
25
-4 -4 -3
0 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
Position Position Position
ProtScale output for user;equence ProtScale output for user,equence
— ProtScale output for user;equence
11 T T T T 11.5 - T
L larity / Grantharmi Polarity / Grantham 12 v :
Polarity / Grantham
10.5 D 11+ (&l
1 [
10 | [ LJ 105 R R [
® o M g OO
9.5 D D 10 + D
9.5
e _— . | ‘ O
=] =] 9 | o 9
o (=] o
@ 8.5 ] @
8 r 8 L
8
HI 751 7.5 71
7t 7L
ﬁ 1 L L 1 L 1
6.5 . L i i . i 6.5 . . : . . . 20 40 60 80 100 120
0 20 40 60 80 100 120 20 40 60 80 100 120 Position
Position Position




AN R RS T

D conserved active site

I:I partially conserved active site

non-conserved active site

-RTMG
Ctenopharyngodon _ K T L G
. HELc
arassius
Cyprinus g&[ - R'R e
o -KVFSKEEL
bee 3 -KIFSKBEL
Chicken ;Lli,li - : $g E t
Japanese ~
Chinese GKIYE E L
Terrapene 7| -KIYE EL
Western 44 -KVYG E L
~ Xenopus % -KLFE =L
Andrias ¢ -KIFE EL
Bostrychus .. -TIFE Q
Takifugu - KVFQ E
Epinephelus -KVYE =

Ctenopharyngodon

Danio
Carassius
Cyprinus

%
7K
!

Horse
Dog

Ay
L
24

Chicken
Japanese

=
EL)

Chinese
Terrapene
Western

e uIT ]

Xenopus
Andrias
Bostrychus
Takifugu
Epinephelus

5=

b

MZIMZZZZZZXX0000 <<—-—-r<—--<<

> >

DZOoP0ZzZZzZ

G
A
A

I Z 20|

QRVRT- -ADVGK
HRVRS - -ADTGK
HRVRS - -ADVGK
HRVRS - - ADTGK
RAFNGKNANGSS
QAFNGRIN|ISNGS S
QATNRN/-T

ZO0ZZ2ZZZOX0D
TN ATN<TN
CEZEZTZERRARAR

<<<<<<<<<nmmm

RATNFNRG
NAINHN-R

NAINHN-T RW 62
TATNHN-R RW 62
KDDLKPSVE NEBRKMKRWTKG 123
NDDLKASVE NGRKMSRWVKG 123
KDDLKASVE KGRKMTRWVKG 123
KDDLKASVE KGRKMSRWVKG 123
DENIDDDIS KDKDLSEYLAS 12
DDNIDDDIA KDLSKYLAS 126
SSDITASVN TDVQAWIRG 126
SSDITASVN AWIRG 126
KADITAAVN KDVSQWIKG 128
TADITASVN RDVSPWIRG 127
TSDITASVN KDVSKWISD 127
sSsDDITQSVI RDLSQWIKD 127
QDD I TAAVA RDLSPWIKG 127
SNDPTVAIN HDVSPY I AG 124
QTDBVTVAIN QNRDLSAYIAG 125
ETDDVSKAIN EGRDLSSYVAG 126




AN RETER T

EFalE AR
K61\D100\S104
SR RTEE
R46
- ORERERIRTEE:
N46\N103

EFEMENRTRE:
Q104

DRI RTRE :
196

D (Ph SRR

)"."-l —.'41

“ ) V109

XL 2 T A9E ML = T BE A B 4 B SRR K R B0 B R



A R B S RYIREE &

Epinephelus coioides-LYZ

Chinese Softshell Turtle-LYZ

GLU-fEE#:

_ 6.6A

b ASP-TEET#
N 4.7A

Danio rerio-LYZ Xenopus laevis-LYZ

\/

GLU-fEE#:
6.91A
S ASP-FEFEHE
| 4.85A

GLU-fEH#:
6.57A
ASP-HEE
5.23A

Chicken-LYZ

’

GLU-fELE .

GLU-EE ’ GLU-E 4
6.76A j 6.71AA - 6. 7A
ASP-FEEr s B ASP-TEE G NS /\SP-HEE
4.87A R 4.72A N 4. 64A



a8 =
H ==

) RREERS
BEX A
IR
B ==




N>
OH
iz
>

Eif C SIS ~EE

@ Glu3s, AspS2 (BbMES) @ (EiffadE
Epinephelus coioides
Takifugu rubripes
FE K61 A
% D100
505 5104 AA A R46 (3I2)
&g N46/N103
-| @ Glu35, Asp52 (BlMEHAIS) @ B @ Glu35, Asp52 (BUMEHALR)
KEETBEY RIKE
e Danio rerio A V109 (&)
- o3 @ Glu35, Asp52 (IMEWALR) Xenopus laevis Carassius auratus sk 196
(25%)-4 HROEEHSN S Andrias davidianus Cyprinus carpio
(%0 Trp62. Asn103)
A V109 (Fri)
Ll ERK196 . 1
@ Glu3s. Asp52 (BlMEALS) B0 - IR S EEZ L SHIREI RIS
| shESES
Pttt «—— GLU - ¥t5i2: 6.5-7.0A W SgkeEse
ThEE _ I&432%: Chinese Softshell Turtle #Eﬁ% BIOERER - ﬁiﬁﬁiﬁ%
(15%) Terrapene triunguis J\ NEEEER - ) N
B%:  Chicken (ﬁ” RIS ﬁz#}%ﬁiwg{mﬂéﬁz
Japanese quail BEIRURSER S, RFAL
IHZL2: Horse @ ASP - fEEHR: 4.6-5.2A ’ HARFALA
Dog A DHALR
ZIDER: ﬁlﬁﬁ
. $Ai§ﬁ$@@ﬂ’ﬂ7i§?€%%§ﬁ&#ﬁﬁ% ») =5
o KEITAREST, FEEBA—LRT. FRFHDUAR Eﬂzﬂﬁtbﬂjﬂﬂﬂﬁxﬁﬁ%

- WEFRNELRESEARIEES,

TDMJT HEIu\WiE_F:{ﬁi@EiE?—‘E E’J/ *Z_ J? .



ff’@ &Aaé% € P

I E

B IR AR S S T




	研究背景
	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21


