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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
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3- Coagulation


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ 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

4- Molecularly Imprinted Polymers (MIP)
5- Molecular imprinting

6- crosslinker


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

Aguatic Research  Congress, 18-20
November 2020. Tehran - Iran.
Akhavan-Bahabadi, M., 2020. Identification
and purification of antibacterial peptides of
epidermal mucus of Neogobius fluviatilis
pallasi. PhD Dissertation, Gorgan University
of Agricultural Sciences and Natural
Resources. [In Persian]
Akhavan-Bahabadi, M., Paknejad, H.,
Habibi-Rezaei, M. and Hedayati, A., 2020.
Antioxidant peptidic components derived
from epidermal mucus of Neogobius
fluviatilis pallasi. Fourth International
Fisheries and Aquatic Research Congress,
18-20 November 2020. Tehran - Iran.
Akhavan Bahabadi, M., Pakne jad, H., Habibi
Rezaei, M., Hedayati, A. and Moghimi, H.,
2021. Screening of epidermal mucus from
Neogobius fluviatilis pallasi for finding
antimicrobial peptides. Aquatics Physiology

and Biotechnology, 8(4):93-114.
Do0i:10.22124/JAPB.2021.15917. 1371. [In
Persian].

Al-Rasheed, A., Handool, K.O., Garba, B.,
Noordin, M.M., Bejo, S.K., Kamal, F.M.
and Daud, H.H.M., 2018. Crude extracts of
epidermal mucus and epidermis of climbing
perch Anabas testudineus and its antibacteril
and hemolytic activities. The Egyptian
Journal of AquaticResearch, 44(2):125-129.
D0i:10.1016/j.ejar.2018.06.002.

Angeles Esteban, M., 2012. Anoverview of the
immunological defenses in fish
skin. International scholarly research
notices, 2012. D0i:10.5402/2012/853470.

AR

(Ebran et al., 1999) wlauils gl g cpogd Tyl
VIS s 039 b 2l iSlad w3l S 5 o305

Oldle ST goyinl (msSge j0 a5 Sl gl GLS
.(Angeles Esteban, 2012) el oo s 155

s sSie Slallle b ol adllas anglie Lololy
a1y ol aslllas ,o YV 5 YO slaasl 052y olg5 oo
LEY 5F0 slaasl g aslisg g Wl og S 55 slapg;lssy
1S S a5 sl Tl a4y o e

5 gl alizee by, Jlez amlio b w@alae (pl )0
5 Bulisy CohS g CoeS e p oniiyy Ll
O3 8Ly Seee (Bl g5 ooyl w5550 laay
S 5 e Ol e Oo9ed pold abaulsa
s Ladss ozl 5l g SDS-PAGE o pess LB slaaily
»& Oy Bim dadiged lojes (G3leSh) adlss
ool slesdUlL 6 55k g saSals e sy
sl (o9 Slyie a0 1) sl 56 sl oy, 0matig
Sl sleaity 5 bioeSan Gilelar ol &
et ) e Siw enmmn sbeaige
Sl pol addllas (izras 0,5 (B me (Olabe
2 sy sl 5 diges (gilwoslel eolall e
WS o0 ST (S i p (e 65152

| CPR LK )
Jﬁ':'““ gﬁ‘)‘“" w‘l’ )ls)-mJ j‘ p—,e-;‘ésa ,a)’y x| 5
s> UL@LA Co pdw ‘u‘ﬂf oKl PBRL Oliua)l.&)"
D395 s 5SS ohgar (LS lisl WL S 6l
Shoad g S e cpl 5l koo Slekdy sl

&b

Akhavan Bahabadi, M., 2020. Fish-derived
antimicrobial peptides (AMPs): promising
and novel candidates as potential therapeutic
molecules for the preventing and treatment of
Covid-19. Fourth International Fisheries and


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

gl (BB g len dalllas

OIoKen 5 ol oA

Antonioli, P., Bachi, A., Fasoli, E. and

Righetti, P.G., 2009. Efficient removal of
DNA from proteomic samples prior to two-
dimensional map analysis. Journal of
Chromatography A, 1216(17): 3606-3612.
D0i:10.1016/j.chroma.2008.11.053.

Azadi, H.,2016. Comparison of protein pattem

and antibacterial activity of mucus in Persian
sturgeon (Acipenser persicus) and Russian
sturgeon (Acipenser gueldenstaedtii). MSc
Dissertation,  Gorgan  University  of
Agricultural Sciences and Natural Resources.
[In Persian]

Bagdas, D., Muldoon, P.P., AlSharari, S.,

Carroll, F.1.,Negus, S.S.and Damaj, M.I.,
2016. Expression and pharmacological
modulation  of  visceral pain-induced
conditioned place aversion in
mice. Neuropharmacology, 102:236-243.
Doi:10.1016/j.neuropharm.2015.11.024.

Bergsson, G., Agerberth, B., Jérnvall, H. and

Gudmundsson, G.H., 2005. Isolation and
identification of antimicrobial components
from the epidermal mucus of Atlantic cod
(Gadus morhua). The FEBS Journal, 272
(19): 4960-4969. Doi: 10.1111/j.1742-
4658.2005.04906.x.

Birkemo,G.A., Luders, T., Andersen, @., Nes,

I.F. and Nissen-Meyer, J., 2003. Hipposin,a
histone-derived antimicrobial peptide in
Atlantic halibut (Hippoglossus hippoglossus
L.). Biochimica et Biophysica Acta (BBA)-
Proteins and Proteomics, 1646(1-2): 207-
215. Doi: 10.1016/S1570-9639(03)00018-9.

Bradford, M.M., 1976. A rapid and sensitive

method for the quantitation of microgram

quantities of protein utilizing the principle of

protein-dye binding. Analytical
biochemistry, 72(1-2):  248-254.  Doi:
10.1006/abio.1976.9999.

Carpentier, S.C., Panis, B., Vertommen, A.,

Swennen, R., Sergeant, K., Renaut, J.,
Laukens, K., Witters, E., Samyn, B. and
Devreese, B., 2008. Proteome analysis of
non-model plants: a challenging but powerful
approach. Mass SpectrometryReviews, 27(4):
354-377. D0i:10.1002/mas.20170.

Cole, A.M., Weis, P. and Diamond, G., 1997.

Isolation and characterization of pleurocidin,
an antimicrobial peptide in the skin
secretions of winter flounder. Journal of
Biological Chemistry, 272(18):12008-12013.
Doi: 10.1074/jbc.272.18.12008.

Ebran, N., Julien, S., Orange, N., Saglio, P.,

Lemaitre, C. and Molle, G., 1999. Pore-
forming properties and antibacterial activity
of proteins extracted from epidermal mucus
of fish. Comparative Biochemistry and
Physiology Part A: Molecular & Integrative
Physiology, 122(2):181-189.
D0i:10.1016/51095-6433(98)10165-4.

El-Schich, Z., Zhang, Y., Feith, M., Beyer, S,

Sternbak, L., Ohlsson, L., Stollermerk, M.
and Wingren, A.G., 2020. Molecularly
imprinted polymers in biological
applications. Biotechniques, 69(6):406-419.
D0i:10.2144/btn-2020-0091.

Fagan, M.S., O'Byrne-Ring, N., Ryan, R.,

Cotter, D., Whelan, K.and Mac Evilly, U.,
2003. A biochemical study of mucus
lysozyme, proteins and plasma thyroxine of
Atlantic salmon (Salmo salar) during

Yy


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

smoltification. Aquaculture, 222(1-4):287-
300. D0i:10.1016/S0044-8486(03)00128-5.

Fernandes, J.M., Kemp, G.D., Molle, M.G.
and Smith, V.J., 2002. Anti-microbial
properties of histone H2A from skin
secretions of rainbow trout, Oncorhynchus
mykiss. Biochemical Journal, 368(2): 611-
620. Doi: 10.1042/BJ20020980.

Fernandes, J.M., Molle, G., Kemp, G.D. and
Smith, V.J., 2004. |Isolation and
characterisation of oncorhyncin I, a histone
H1-derived antimicrobial peptide from skin
secretions of rainbow trout, Oncorhynchus
mykiss. Developmental & Comparative
Immunology, 28(2): 127-138. Doi:
10.1016/S0145-305X(03) 001 20-4.

Fernandes, J.M., Saint, N., Kemp, G.D. and
Smith, V.J.,2003. Oncorhyncin I11: a potent
antimicrobial peptide derived from the non-
histone chromosomal protein H6 of rainbow
trout, Oncorhynchus mykiss. Biochemical
Journal, 373(2): 621-628. Doi:
10.1042/BJ20030259.

Garcia-Rodriguez, S., Castilla, S.A.,
Machado, A. and Ayala, A., 2003.
Comparison of methods for sample
preparation of individual rat cerebrospinal
fluid samples prior to two-dimensional
polyacrylamide Gel Electrophoresis.
Biotechnology Letters, 25:  1899-1903.
D0i:10.1023/bbile.0000003979.92664.11.

Gorg, A.,Obermaier, C., Boguth, G., Harder,
A., Scheibe,B.,Wildgruber, R.and Weiss,
W., 2000. The current state of
two-dimensional  electrophoresis ~ with

immobilized pH gradients.

Yy

ELECTROPHORESIS: An International
Journal, 21(6): 1037-1053.
D0i:10.1002/(SIC1)1522-2683(20000401)21:
6<1037: AID-ELPS1037>3.0.CO;2-V.

Guardiola, F.A., Dioguardi, M., Parisi, M.G,
Trapani, M.R., Meseguer, J., Cuesta, A.,
Cammarata, M. and Angeles Esteban,
M.A., 2015. Evaluation of waterborne
exposure to heavy metals in innate immune
defences present on skin mucus of gilthead
seabream (Sparus aurata). Fish & Shellfish
Immunology, 45(1):112-123.
D0i:10.1016/}.fsi.2015.02.010.

Harris, D.C., 2010. Quantitative chemical
analysis (Ed.),8th edn. New York, NY:W.H.
Freeman and Company.

Hennion, M.C., 1999. Solid-phase extraction:
method development, sorbents, and coupling
with liquid chromatography. Journal of
Chromatography A, 856(1-2):3-54.
D0i:10.1016/S0021-9673(99)00832.

Hirano, M., Rakwal, R., Shibato, J., Agrawal,
G.K., Jwa, N.S., Iwahashi, H. and Masuo,
Y., 2006. New protein
extraction/solubilization protocol for gel-
based proteomics of rat (female) whole brain
and brain regions. Molecules & Cells
(Springer Science & Business Media
BV), 22(1):119-25.

Katzenback, B.A., 2015. Antimicrobial
peptides as mediators of innate immunity in
teleosts. Biology, 4(4):  607-639.  Doi:
10.3390/biology4040607.

Khani, F.,2019. Evaluation of antibacterial and
cytotoxic properties of purified peptides of
Giant sturgeon (Huso huso) epidermal


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

gl (R g ey dalllas

OIoKen 5 ol oA

mucus. PhD Dissertation, Gorgan University
of Agricultural Sciences and Natural
Resources. [In Persian]

Kvach, J.V., 2001. Ligula invasion of monkey
goby (Neogobius fluviatilis) in some estuaries
of north western Black Sea region. Vestnik
Zoologii, 34(1):85-88.

Lilley, K.S., Razzaq, A.and Dupree, P., 2002.
Two-dimensional gel electrophoresis: recent
advances in sample preparation, detection
and quantitation. Current Opinion in
Chemical Biology, 6(1):46-50.
D0i:10.1016/51367-5931(01)00275-7.

Liiders, T., Birkemo, G.A., Nissen-Meyer, J.,
Andersen, @. and Nes, I.F., 2005. Proline
conformation-dependent antimicrobial
activity of a proline-rich histone hl N-
terminal Peptide fragment isolated from the
skin mucus of Atlantic salmon. Antimicrobial
agentsand Chemotherapy, 49(6):2399-2406.
Doi: 10.1128/AAC.49.6.2399-2406.2005.

Ma, H., 2020. Bioactive Molecules Detection
and Identification in Complex Biological
Systems through Activity-Based
Metabolomics and Proteomics. Dissertation,
University of Oklahoma.

Maldonado, A.M., Echevarria-Zomefio, S.,
Jean-Baptiste, S., Hernandez, M. and
Jorrin-Novo, J.V., 2008. Evaluation of three
different protocols of protein extraction for
Arabidopsis thaliana leaf proteome analysis
by two-dimensional electrophoresis. Journal
of Proteomics, 71(4):461-472.
D0i:10.1016/j. jprot.2008.06. 012.

Martinez-Maqueda, D., Hernandez-Ledesma,
B., Amigo, L., Miralles, B. and Gomez-

Ruiz, J.A., 2013. Extraction/fractionation
techniques for proteins and peptides and
protein digestion. Proteomics in Foods:
Principles and Applications, 21-50.
D0i:10.1007/978-1-4614-5626-1_2.

Masso-Silva, J.A. and Diamond, G,
2014.  Antimicrobial  peptides  from
fish. Pharmaceuticals, 7(3): 265-310.
D0i:10.3390/ph7030265.

Moure, A., Sineiro, J., Dominguez, H. and
Parajo, J.C., 2006. Functionality of oilseed
protein products: A review. Food Research
International, 39(9):945-963. Doi:
10.1016/j.foodres.2006.07.002.

Nandakumar, M.P., Shen, J., Raman, B. and
Marten, M.R., 2003. Solubilization of
trichloroacetic acid (TCA) precipitated
microbial proteins via NaOH for two-
dimensional electrophoresis. Journal of
Proteome Research, 2(1):89-93.
D0i:10.1021/pr025541x.

Park, 1.Y., Park, C.B., Kim, M.S. and Kim,
S.C., 1998. Parasin I, an antimicrobial
peptide derived from histone H2A in the
catfish, Parasilurus asotus. FEBS
Letters, 437(3): 258-262. Doi:
10.1016/S0014-5793(98)01238-1.

Poole, C.F., 2020. Handbooks in Separation
Science: Extraction: Solid-Phase Extraction,
1st ed. Ed.; Elsevier: Amsterdam,
Netherlands, 740 P. Doi:10.1016/C2018-0-

00617-9.

Qiao, F., Sun, H., Yan, H. and Row, K.H.,
2006. Molecularly imprinted polymers for
solid phase
extraction. Chromatographia, 64(11):625-
634. D0i:10.1365/510337-006-0097-2.

Yf


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

Rodnguez, I., Llompart, M.P. and Cela, R.,
2000. Solid-phase extraction of
phenols. Journal of Chromatography
A, 885(1-2):291-304.  Do0i:10.1016/s0021-
9673(00)00116-3.

Schagger, H. and Von Jagow, G., 1987.
Tricine-sodium dodecyl sulfate-
polyacrylamide gel electrophoresis for the
separation of proteins in the range from 1 to
100 kDa. Analytical Biochemistry, 166(2):
368-379. Doi: 10.1016/0003-2697(87)90587-
2.

Shaw, M.M. and Riederer, B.M., 2003.
Sample preparation for two-dimensional gel
electrophoresis. PROTEOMICS:
International Edition, 3(8):1408-1417.
D0i:10.1002/pmic.200300471.

Sheoran, 1.S., Ross, A.R., Olson, D.J. and
Sawhney, V.K., 2009. Compatibility of plant
protein extraction methods with mass
spectrometry for proteome analysis. Plant
Science, 176(1): 99-104.
D0i:10.1016/j.plantsci.2008.09.015.

Smith, V.J., Fernandes, J.M., Jones, S.J.,
Kemp, G.D. and Tatner, M.F., 2000.
Antibacterial proteins in rainbow trout,
Oncorhynchus mykiss. Fish & Shellfish
Immunology, 10(3):243-260.  D0i:10.1006/
fsim.1999.0254.

Stalikas, C.D., 2007. Extraction, separation, and
detection methods for phenolic acids and
flavonoids. Journal of Separation
Science, 30(18):3268-3295.
D0i:10.1002/jssc.200700261.

Stepanova, T.G., 2001. Some feature of
reproduction and growth of gobies in the
northern Caspian. Ecology of Young Fishand
problem of Caspian Fish Reproduction.
VNIRO Press, 268-276.

Subramanian, S., MacKinnon, S.L. and Ross,
N.W., 2007. A comparative study on innate

Yo

immune parameters in the epidermal mucus
of various fish species. Comparative
Biochemistry and Physiology Part B:
Biochemistry and Molecular Biology, 148(3):
256-263. D0i:10.1016/j.cbpb.2007.06.003.

Subramanian, S., Ross, N.W. and
MacKinnon, S.L., 2009. Myxinidin, a novel
antimicrobial peptide from the epidermal
mucus of hagfish, Myxine glutinosa
L. Marine biotechnology, 11: 748-757. Doi:
10.1007/s10126-009-9189-y.

Wang, W., Vignani, R., Scali, M. and Cresti,
M., 2006. A universal and rapid protocol for
protein extraction from recalcitrant plant
tissues for proteomic
analysis. Electrophoresis, 27(13): 2782-2786.
D0i:10.1002/elps.200500722.

Wang, N., Wu, X., Ku, L., Chen, Y. and
Wang, W., 2016. Evaluation of three
protein-extraction methods for proteome
analysis of maize leaf midrib, a compound
tissue rich in sclerenchyma cells. Frontiers in
Plant Science, 7:856.
D0i:10.3389/fpls.2016.00856.

Zellner, M., Winkler, W., Hayden, H.,
Diestinger, M., Eliasen, M., Gesslbaver, B.,
Miller, 1., Chang, M., Kungl, A., Roth, E.
and Oehler, R., 2005. Quantitative
validation of different protein precipitation
methods in proteome analysis of blood
platelets. Electrophoresis, 26(12):  2481-
2489. D0i:10.1002/elps.200410262.

Zhen, Y. and Shi, J., 2011. Evaluation of
sample extraction methods for proteomic
analysis ~ of  coniferous  seeds. Acta
Physiologiae Plantarum, 33(5):1623-1630.
D0i:10.1007/s11738-010-0697- 1.


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

[ Downloaded from isfj.ir on 2025-12-06 ]

[ DOR: 20.1001.1.10261354.1402.32.3.3.6 ]

Iranian Scientific Fisheries Journal Vol. 32, No. 3

Study of four protein-extraction methods of the Caspian monkey Goby (Neogobius
fluviatilis pallasi Pallas, 1814) epidermal mucus for bioassay-guided screening

Akhavan-Bahabad M.>?3"; Paknejad H.%; Hedayati A.A.%; Habibi-Rezaei M.®

“ Akhavanm@ut.ac. ir

1- National Research Center of Saline Waters Aquatics, Iranian Fisheries Science Research
Institute (IFSRI), Agricultural Research, Education and Extension Organization (AREEO), Bafq,
Yazd, Iran.

2- Department of Fisheries, Faculty of Fisheries and Environmental Sciences, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran.

3- Department of Cell and Molecular Biology, Faculty of Biology, University of Tehran, Tehran,
Iran.

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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