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Number  Protein name Signal source sequence Cleavage site  probability
peptide between pos
1 Protein sufl sufl E. coli MSLSRRQFIQASGIALCAG 54 and 55 0.809059
AVPLKASA
2 Zinc resistance- zraP E. coli MKRNTKIALVMMALSAM 26 and 27 0.969466
associated protein AMGSTSAFA
3 Protease 3 ptrA E. coli MPRSTWFKALLLLVALW 23 and 24 0.977334
APLSQA
4 Maltose-binding malE E. coli MKIKTGARILALSALTTM 26 and 27 0.968867
periplasmic protein MFSASALA
5 Heat-labile EltB E. coli MNKVKFYVLFTALLSPLC 21 and 22 0.686577
enterotoxin B chain AHG
6 Maltoporin LamB E. coli MMITLRKLPLAVAVAAG 25 and 26 0.938707
VMSAQAMA
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7 Protein prsK prsK E. coli MIKSTGALLLFAALSAGQ 21 and 22 0.964913
AMA
8 Taurine-binding tauA E. coli MAISSRNTLLAALAFIAFQ 22 and 23 0.975807
periplasmic protein AQA
9 Maltoporin LamB E. coli MMITLRKLPLAVAVAAG 25 and 26 0.938707
VMSAQAMA
10 Flagellar P-ring flgl E. coli MVIKFLSALILLLVTTAAQ 20 and 21 0.971069
protein A
11 Iron(III) dicitrate- fecB E. coli MLAFIRFLFAGLLLVISHA 21 and 22 0.973554
binding periplasmic FA
protein
12 Periplasmic protein torT E. coli MRVLLFLLLSLFMLPAFS 18 and 19 0.972544
torT
13 Uncharacterized yncl E. coli MFTKALSVVLLTCALFSG 22 and 23 0.971087
protein yncJ QLMA
14 Periplasmic appA appA E. coli MKAILIPFLSLLIPLTPQSA 22 and 23 0.968169
protein FA
15 Cytochrome c-type ccmH E. coli MRFLLGVLMLMISGSALA 18 and 19 0.972203
biogenesis protein
16 Outer membrane YAET E. coli MAMKKILLIASLLFSSATV 20 and 21 0.972526
protein assembly YG
factor yaeT
17 Outer membrane OMPN E. coli MKSKVLALLIPALLAAGA 21 and 22 0.969340
protein N AHA
18 Outer membrane OMPX E. coli MKKIACLSALAAVLAFTA 23 and 24 0.973324
protein X GTSVA
19 Outer membrane OMPP E. coli MQTKLLAIMLAAPVVESS 23 and 24 0.969444
protease ompP QEASA
20 Outer-membrane LOLA E. coli MKKIAITCALLSSLVASSV 23 and 24 0.969444
lipoprotein carrier WA
protein
21 Glucose-1- Agp E. coli MNKTLIAAAVAGIVLLAS 22 and 23 0.975870
phosphatase NAQA
22 Endonuclease-1 EndA E. coli MYRYLSIAAVVLSAAFSG 22 and 23 0.969725
PALA
23 Cyclic di-GMP- BcesB E. coli MKRKLFWICAVAMGMSA 25 and 26 0.896832
binding protein FPSFMTQA
24 Sigma-E factor RseB E. coli MKQLWFAMSLVTGSLLF 23 and 24 0.951564
regulatory protein SANASA
RseB
25 Protein GItF GItF E. coli MFFKKNLTTAAICAALSV 25 and 26 0.970569
AAFSAMA
26 Threonine-rich inner GfcA E. coli MKHKLSAILMAFMLTTPA
membrane protein AFA
GfcA
27 Glucose-1- Agp E. coli MNKTLIAAAVAGIVLLAS 22 and 23 0.975870
phosphatase NAQA
28 Uncharacterized YpeC E. coli MFRSLFLAAALMAFTPLA 21 and 22 0.972541
protein YpeC ANA
29 Uncharacterized YraK E. coli MKRAPLITGLLLISTSCAY 16 and 17 0.937013
fimbrial-like protein A

YraK
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No  Protein name  Signal Accession  source Amino acid Cytopl  Outer Extrac  Peripla
peptide number sequence asmic Membrane ellular  smic
Memb
erane
2 Zinc zraP WP_0420  E. coli MKRNTKIA  0.06 0.06 0.11 9.76
resistance- 82503 LVMMALS
associated AMAMGST
protein SAFA
3 Protease 3 ptrA EIL66839  E. coli MPRSTWF 9.86 0.01 0.01 0.12
KALLLLVA
LWAPLSQ
A
4 Maltose- malE POAEX9 E. coli MKIKTGAR  0.06 0.11 0.11 9.76
binding ILALSALTT
periplasmic MMFSASA
protein LA
6 Maltoporin LamB P02943 E. coli MMITLRKL  0.01 9.93 0.03 0.03
PLAVAVA
AGVMSAQ
AMA
7 Protein prsK prsK EQNS5782  E. coli MIKSTGAL  2.50 2.50 2.50 2.50
0 LLFAALSA
GQAMA

VA


https://journalofbiosafety.ir/article-1-582-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-05-26 ]

"Escherichia coli y» 506 axin ylo cgz Seomdls 6 p sldosin JuKw o) Sen g olales”

10

11

12

13

14

15

16

17

18

19

20

21

22

24

25

Taurine-
binding
periplasmic
protein
Flagellar P-
ring protein

Tron(IIT)
dicitrate-
binding
periplasmic
protein
Periplasmic
protein torT

Uncharacteriz
ed protein
ynclJ
Periplasmic
appA protein

Cytochrome
c-type
biogenesis
protein
Outer
membrane
protein
assembly
factor yaeT
Outer
membrane
protein N
Outer
membrane
protein X
Outer
membrane
protease ompP
Outer-
membrane
lipoprotein
carrier protein
Glucose-1-
phosphatase

Endonuclease-
1

Cyclic di-
GMP-binding
protein

Protein GItF

Threonine-
rich inner
membrane

tauA

flgl

fecB

torT

yncJ

appA

ccmH

YAET

OMPN

OMPX

OMPP

LOLA

Agp

EndA

BcesB

GItF

GfcA

WP 0322
18149

EFJ97486

KDW961
30

WP_0294
87908

EYB5363
8
P07102

POABM9

POA941

P34210

P61316

P19926

P25736

P37652

P28721

P75885

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

. coli

MAISSRNT
LLAALAFI
AFQAQA

MVIKFLSA
LILLLVTT
AAQA

MLAFIRFL
FAGLLLVI
SHAFA

MRVLLFLL
LSLFMLPA
FS
MFTKALSV
VLLTCALF
SGQLMA
MKAILIPFL
SLLIPLTPQ
SAFA
MRFLLGVL
MLMISGSA
LA

MAMKKLL
IASLLFSSA
TVYG

MKSKVLA
LLIPALLA
AGAAHA
MKKIACLS
ALAAVLAF
TAGTSVA
MQTKLLAI
MLAAPVV
FSSQEASA
MKKIAITC
ALLSSLVA
SSVWA

MNKTLIAA
AVAGIVLL
ASNAQA
MYRYLSIA
AVVLSAAF
SGPALA
MKRKLFW
ICAVAMG
MSAFPSFM
TQA
MFFKKNLT
TAAICAAL
SVAAFSA
MA
MKHKLSAI
LMAFMLT
TPAAFA

2.50

9.86

9.86

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

9.97

2.50

2.50

2.50

0.01

0.01

0.01

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

0.01

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

0.01

2.50

va


https://journalofbiosafety.ir/article-1-582-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-05-26 ]

TVEF Sl ) oyled VA 0,98 ¢ ) (on] Alma

protein GfcA
26 Glucose-1- Agp P19926 E. coli
phosphatase

27 Uncharacteriz ~ YpeC P64542 E. coli
ed protein
YpeC

28 Uncharacteriz ~ YraK P43319 E. coli
ed fimbrial-
like protein
YraK

MNKTLIAA  2.50 2.50 2.50 2.50
AVAGIVLL

ASNAQA

MFRSLFLA  2.50 2.50 2.50 2.50
AALMAFTP

LAANA

MKRAPLIT 2 2 2 2
GLLLISTSC

AYA

Sl sty JUSw 50 2 sl e ok
xS 50 Cewl Joud BB aS al o i ¢ /T0
St JUS 99 e a8 wes e pld il
g S ailsi o 55U 4 ead Jate
oloul < /AA 51 5YL lseb! sl U ol
Roshanak et al., ) lawgs a5 glasdllas o .08
sla o, JLK b pl =il 2020
oM !yl MalE hofQ,papK, zraP, sfmC,
sasllas L MalE g zraPas sog Jod LB

sboty JLSK—w e (i Ao
oad SIS Y Jouz 5o (L g ond Ll
ot Sl e gla g 09 o]
aloals aSLVE. coli o Lo sy y o D>
= Protein sol g, .(Hebditch et al., 2017)
O 08 Sl i i B jg e (0 5 B8
Yarabbi ef ) cewl e on Gln b g
9 50 0dds oyl 8 soue lade .(al., 2019
Hebditch ef al., ) ccwl) g+ 0 Protein sol
398 0 0ddlin ¥ ooz 0 aS jghiles (2017

Protein sol g ,u ;1 oolazwl b suiny JUSaw sy ¥ Joo
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associated
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binding ALA
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No  Protein name Signal source Accession Amino acid Reliability score ~ Most likely
peptide number sequence cleavage site

2 Zinc resistance-  zraP E. coli WP 042082503 MKRNTKIALV 1.000 1 -26 [AFA-AG]
associated MMALSAMAM
protein GSTSAFA
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.(Gasteiger et al., 2005)
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No Protein name Signal peptide *M.W *PI Gravity *Al Stability *H
2 Zinc zraP 5282.50 11.11 0.050 65.21 stable >10h
resistance-
associated
protein
4 Maltose- malE 5247.47 11.11 0.194 83.54 stable >10h
binding
periplasmic
protein
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Abstract

Periplasmic expression of antimicrobial peptides is one of the important options in protein expression
systems. In the present study, bioinformatics methods were used to predict the best signal peptide for the
expression of thanatin in the host Escherichia coli. So that, the sequences of 29 signal peptides were
prepared from signal peptide databases. Since the aim of this study was to introduce optimal signal
peptides for periplasmic expression, the environment in which the protein functions, cleavage site,
solubility, probability of secretory signal peptide and physical and chemical properties were investigated
through software such as Signalp6, Psort, Protein-sol, PRED-TAT and Portparam, respectively. In the
first stage, out of 29 signal peptides, 26 passed the Signalp6 filter and only 2 passed the Psort filter. The
solubility and secretory properties of the signal peptides showed that only the zraP and MalE signal
peptides were suitable. Finally, the physical and chemical properties of the two peptides showed that
MalE showed more favorable properties. Finally, it can be concluded that MalE is the best signal peptide
for the expression of thanatin. The results obtained can be used to design periplasmic expression
constructs of thanatin in the Escherichia coli host. However, laboratory studies are recommended for final
confirmation.
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