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Figure 1: The protein concentration of Caspian monkey goby epidermal mucus extracted by different methods
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Figure 2: The protein profile comparison (SDS-PAGE Tricine) of Caspian monkey goby epidermal mucus by
different methods (16% separating gel and 10% and 4% thickening gel). 1: protein ladder (10-250 kDa), 2: Methanol
Precipitation, 3: Acetone Precipitation, 4: SPE and S: Trichloroacetic acid-acetone Precipitation.
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Table 1. The observed protein bands number and range of Caspian monkey goby epidermal mucus by different
methods on SDS-PAGE
The number of observed  Protein profile range

Extraction Method Observed bands on SDS-PAGE

bands on SDS-PAGE (KDa)
. . 11, 17, 20, 25, 33, 35, 45, 50, 55,
Solid-Phase Extraction 13 11-120 65, 67, 100, 120
TCA-acetone Precipitation 8 20-70 20, 35, 33, 45, 50, 55, 67, 70
Acetone Precipitation 4 20-55 20, 25, 33, 55
Methanol precipitation 2 25-70 25,70
11,17, 20, 25, 35, 48, 63, 75, 100,
Ladder 12 11-245 135, 180, 245
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1- Modifying enzymes
2- Denaturation
3- Coagulation


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.3.6
http://isfj.ir/article-1-2700-fa.html

[ Downloaded from isfj.ir on 2026-06-24 |

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

gl (R g ey dalllas

OIoKen 5 ol oA

El) el ons N MIPs bl ploie a4 60 dy )1 ST
(Schich et al., 2020; Qiao et al., 2006

Bl o5 Cengy 5550 (SeBan hlon 4 by el
o9y a5 ol plis il sy, 4r 535 b )d (Saers
QLAY ez BB &L oy s oamlie 4y WSPE
ARE ‘\Y‘)uﬁ-\”éjlj\ \-\Y- @)3 aols )J(&.‘\i}ﬁ)’
Ll (VY AY Y YO XY X0 SO0 DO SO FY
O Jgo F J58) s S e ) nle

(Anabas testudineus) susg YU g (wsS g0 (Suiiy
OedloeLSVVYFD Jig spils jo 1) usigm 2L VY
&b k> a5 (AlRasheedet al., 2018) uss S sualics
d._x]Ua.a)b o0y oddlive LQLQJ.JLL)(\“ 5?V AY L\\)
J"bﬁ)" @.:))))o),.»(\“ \#) Azadi YY) “5)"“""‘“ J..aL>
ACIDENSET ) (y552 08 (#5550 (siy aesazee
\¥ (Acipenser gueldenstaedtii) :LJL> 4 (Persicus
W0,S )55 eidls Bl ST O-FO aials jo 1) sy, &L
g0+ YO NNV N Wb # Slslas (Azadi, 2016)
0,8 e dalllas pl o cull camline glawil L #Y
08 5550 sSsn Rlsn s oo (V-1 0) Khani
SVFO (Shg anals po T, (e JB (g LA s
(\f‘ e VO FAFY XY VA NYF ‘V) u9~|\.>5L5V
YY) S e 2L F a5 (Khani, 2019) wss S sonliv
axdlas ol 1o ool camlie glaail L (Ve e 5 O+ O
o550, (Yo v o) ol Sen 4 Smithw.o)lo S92
|y 29550 (s ez B (leS K5, Y158
Oesn S T 51 S s Lol 516 9o a5 ol s
Sy 6550 5 oml S Slgil abiii b w5 alie
D589y Sab g (Sl (Sl ST sgam aiy
L S yiwe b a5 (Smith et al., 2000) 54 (yo,155
s oodlice dsdllas ol j5 35290 slaasl

Lasliss p 5 Wl 09,5 505 (slopgiliy o97g (SLed lallas
aisly 5 138 edlo LS YA e g akels o o |,
(Fagan et al., 2003; Guardiola et al., 2015)
FY 5T laasl 55 (12429) ], Kea s Ebran coen

& by yo sty |y osS50 8 o saaline (ygills

Ll ol olyise &5 col nl SPE cuze (035,5
555 S 5 TG L3Vl IS le 31 S5iles
S5 a0 "3 o las pediiae 3,5 Ol o] yo a5 ol
51500 o (Stalikas, 2007) sgi oo w0l s
il 15l 1 (608 Gk SPE (sblse o 5 Lo
L ol glsil g ilisen glo S5as L Slgo 5l gl o0 S
wdl Sl L5 5] by dnmsgs s SPE (ias alai S,
5 Sl o dslona (sl Sl i 5 diges pn
Gl el 5B L Gl il ogd o ooly s 280
5| silises gl 035 el .l SL> SPE glaass 13 asa
SPE il 5 ol LAl az 0 .0l 0929 LS 5 5
o yion (Hennion, 1999) s 5" walgs Joe 5 wlue
Ly.:LM:‘ » l&.\l...w LY ol ;).)5_...) C18 oolawl Sy90 udL?-
1o Ll (Stalikas, 2007) el usSae 36 slo_iiSon,,
S e g sl yonh) oz sl 3 oL
a8l anog (Sl JSIT Ny T 285 sl S
TMIP) Joslge olr sy ol Jo o
ol 37 JsSga ol ot 397 90 slajlh o i ol
ML!‘SA o}L?‘ T 9 Lgo)il..o.c Lng)ijAuT 9 aS Cel
5 oad g 50 JsSlan Sy Sl 3 sptangs o5
A 505 yerly T soims JLail Sy jga oLl
o i Sy 55_co gl alols yarly 51 551 S50 a5
a5 0, 3gzg g Sle o 0 Slee o S0 L 5l oS
0 e e o |, 5501 4y 55055 LS, (sl 555
saels Sl s,98 0! (EI-Schich et al., 2020)
O] Camdds g gt Al o y0 1) loaisS 3105 gl
Tobw o 5 (GBS gleg ) LT o YL lalsl
Ml s ilwoslol oS iy 30035 o 083 (ol

1- cross-linked polymers

2- graphitized carbons

3- n-alkylsilicas
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Abstract

Fish epidermal mucus protein extraction for bioassay-guided screening is challenging and
variable. In this study, four different protein extraction methods, including acetone,
trichloroacetic acid (TCA)-acetone, methanol, and solid-phase extraction (SPE), were
investigated to study their efficiency in ultrafiltration and to obtain the appropriate peaks in
HPLC to measure biological activities. The presented data shows that the solid phase extraction
method is better than the other three tested methods in quantity (total protein yield) and quality
(protein profile observed in SDS-PAGE) of proteins and peptides from the epidermal mucus of
Caspian monkey goby. On the other hand, due to the epidermal mucus hydrophobic nature, all
three extraction methods including acetone, (TCA)-acetone and methanol led to the irreversible
proteins aggregation, makes ultrafitration, HPLC, and consequently bioactivity screening
impossible. In this study, the highest amount of protein (4.676 pg/ml) (P<0.01) and the best
protein profile (13 bands) were related to solid phase extraction. Also, this method
simultaneously leads to the extraction, concentration, and initial purification of the samples and
therefore improves the efficiency ultrafitration and HPLC. Thus, we introduce this method for
the isolation of active proteins and peptides from various complex biological samples, including
fish epidermal mucus.

Keywords: Bioactive peptides, Bioassay-guided screening, Fish epidermal mucus, Protein
extraction
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