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Development of a High-Ethanol Producing Saccharomyces cerevisiae isolate
through Random Mutagenesis, Evolutionary Engineering, and Response
Surface Methodology Optimization

Zahra Fathi'*, Hadi Saeidi?
1. Department of Biology, Faculty of Sciences, University of Maragheh, Maragheh, Iran
2. Department of Biology, Faculty of Sciences, University of Maragheh, Maragheh, Iran

Abstract

Introduction: Saccharomyces cerevisiae yeast has wide applications in the production of baker's
yeast and the production of bioethanol, and one of the important characteristics of this strain,
which affects its use in the ethanol production industry, is tolerance to higher concentrations of
ethanol. Increasing the tolerance against ethanol in industrial strains leads to faster, more complete
fermentation and increasing the efficiency of ethanol production in the industry.

Materials and Methods: In the current research, in order to improve the phenotype of ethanol
tolerance, the superior isolate with the highest concentration of ethanol was treated with the
chemical substance ethidium bromide and selection was applied based on adaptive evolution and
evolutionary engineering. Mutant isolates were cultured using medium containing increasing
concentrations of ethanol from 8% to 10% ethanol concentration during 144 days and screened.
The amount of ethanol production by this isolate was optimized by the response surface method.

Results: The isolate was acclimated to 10% ethanol concentration during 144 days from 8%
concentration to 10% concentration of ethanol during mutagenesis with ethidium bromide as well
as adaptive evolution and evolutionary engineering tests. In this study, the best isolate with the
ability to produce the highest amount of ethanol was named Saccharomyces cerevisiae F1. After
applying mutagenesis and selection methods based on adaptive evolution, the ethanol production
capacity of this isolate was 10+0.25%. Also, by applying the optimal production conditions
including the percentage of brix 26, sulfate ammonium 20 g/1, and Inoculation rate 10’ the amount
of ethanol production by this isolate reached from 10+ 0.25% to 11+ 0.25%.

Conclusion: The results of this study showed that the strain of Saccharomyces cerevisiae ZF2
can be an efficient strain for use in the country's ethanol production industry in terms of ethanol
production to increase production efficiency.

Key words: Bioethanol, Saccharomyces cerevisiae, Mutation, Evolutionary engineering
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The effect of Wild Garlic powder on physicochemical and microbial properties
of hamburger under refrigerated conditions

Matini, S"

1. Department of Food Science, Khoy.C., Islamic Azad University, Khoy, Iran

Abstract
Introduction: Today, by industrialization of societies, people's need for foods that are ready to be
consumed quickly has increased. One of the most popular of these foods is hamburger. Therefore, the
development of methods that can increase the shelf life and quality of hamburgers is of interest to
modern research. In the present study, the possibility of using Wild Garlic powder as a natural
antimicrobial and antioxidant preservative for hamburgers was investigated.
Materials: In this study, different amounts of dry Wild Garlic powder (1%, 1.5% and 2%) were used in the
preparation of hamburgers. Then the prepared samples were packed in polyethylene bags and kept at 4 "C. The
quality factors of the samples were evaluated at time intervals of 1, 7, 14 and 21 days.
Results and Discussion: The results showed that the treatments of wild garlic powder in hamburger,
especially the treatment of 2% wild garlic powder, were able to significantly reduce the growth of Salmonella
and Staphylococcus aureus bacteria. Also, the use of wild garlic powder in hamburger caused a decrease in the
peroxide value (PV), the amount of thiobarbituric acid (TBA), and the volatile nitrogen value (TVB-N) in
hamburger within twenty-one days (P<0.05). Also, the amount of phenolic compounds and after the treatment
of hamburger with wild garlic powder increased significantly, especially in the treatment of 2% wild garlic
powder (P<0.05).
Conclusion: According to the quality and microbial evaluation results, the use of Wild Garlic powder in the
hamburger formulation can increase the durability and quality properties of this product.
Keywords: hamburger, Wild Garlic, natural preservative, antimicrobial properties, antioxidant properties
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Toxicity measurement of Anabaena isolated from Anzali wetland
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Abstract

Background: Cyanobacteria are one of the most diverse prokaryotic groups that are widely spread
around the world. These microorganisms possess special metabolic pathways which make them
suitable in various aspects such as having access to new compounds with various applications in
pharmaceutical industry, conducting of scientific research, producing food for humans and
livestock, and having other aquaculture strengthens.

Materials and Methods: For the purpose of this study, the Cyanobacteria Anabaena were
separated and purified from Sorkhankol area in the central part of Anzali wetland. Valid keys and
16sTRNA molecular analysis were carried out as part of the diagnosis process. The toxicity
examination of the isolated cyanobacteria was conducted on 30 male mice which were divided
randomly into 6 groups. The first group of mice, considered as the control group, received 0.5 ml
saline solution, while the other group, considered as the experimental group, received Anabaena
extract with dosages of 500, 700, 1000, 1300, and 2000 mg/ kg. The extract was dissolved in saline
solution at a rate of 0.5 ml and intraperitoneally injected to the mice in the experimental group.

Result: The results obtained from histopathological examination of liver revealed that Anabaena
toxin is hepatotoxin and its symptoms include; increased hepatocellular polymorphism, vesicular
hepatocytes, sinusoid dilatation, degenerative cell necrosis, focal accumulation of cells,
mononuclear inflammatory, and irregular hepatic plates.

Conclusion: This result show that Amount of LD50 determined 1250 mg/kg.

Key word: Anabaena, histopathologic,hepatotoxin, liver, LD50 , male mice
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Optimization of RNA Extraction from Stool Samples Using a Designed Lysis
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Abstract

Background and Objective: Extracting RNA from stool samples poses a major challenge in the
molecular diagnosis of gastrointestinal pathogens due to the presence of inhibitors and the complex
chemical composition of feces. This study aimed to design and optimize an efficient lysis buffer
for extracting intact RNA from stool samples and to compare its performance with that of a
commercial kit.

Materials and Methods: Stool samples were collected from patients hospitalized in various wards
of Mofid Children’s Hospital. The lysis buffer was prepared using guanidinium thiocyanate, Tris-
HCIL, EDTA, and CTAB. Extraction conditions were tested by varying the amounts of lysis buffer,
proteinase K, and RNA carrier across three different setups. The quality of RNA extracted using
the designed lysis buffer combined with silica spin columns was evaluated by Qubit and Real-
Time PCR and compared to RNA extracted using a commercial magnetic bead-based kit. For Real-
Time PCR, the internal control gene RNase P and SARS-CoV-2 viral genes E and S were
employed.

Results: The optimal extraction condition consisted of 600 puL of the designed lysis buffer, 20 uL
of RNA carrier, and 60 pL of proteinase K. Under these conditions, the average Ct values for
RNase P, S, and E genes were lower than those obtained with the commercial kit, and RNA
concentration was also higher.

Conclusion: The extraction method using the designed lysis buffer demonstrated higher efficiency
than the commercial kit for RNA extraction from stool samples and can serve as a cost-effective
alternative in molecular diagnostics.

Keywords: RNA extraction, stool sample, SARS- CoV-2, lysis buffer.
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Evaluation of the properties and safety of Deeper Rooting 1 protein
transferred to rice plant by investigating its allergenicity potential

Motahhareh Mohsenpour!”, Mohaddeseh Mohsenpour?

1. Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural Research Education and Extension
Organization (AREEO), Karaj, Iran

2. Department of Microiology, NT.C., Islamic Azad University, Tehran, Iran

Abstract

Introduction: Ensuring the sustainability of production and enhancing the productivity of rice
(Oryza sativa)-one of the most important cereal crops and a staple food for a large portion of the
global population-is of paramount importance. In this regard, the utilization of advanced
technologies such as molecular breeding, genetic engineering, and particularly genome editing has
been recognized as an effective strategy to improve yield and increase resistance to biotic and
abiotic stresses. One of the genes employed in rice breeding is the Deeper Rooting 1 (DRO1) gene,
which plays a significant role in increasing root depth, thereby improving water and nutrient
uptake-especially under drought stress conditions. The introduction of this gene into shallow-
rooted rice varieties has led to the development of lines with deeper root systems, significantly
enhancing plant performance under water-limited conditions. Given the necessity of biosafety
assessment in genetically modified plants, particularly concerning the allergenic or sensitizing
potential of novel proteins, this study focused on evaluating the safety of the DRO1 protein.

Material and metod: In this research, following the complete sequence analysis of the DROI
protein, a total of 172 fragments of 80 amino acids in length and 244 peptides of 8 amino acids
were examined.

Result: none of which showed homology with known allergenic sequences. Furthermore,
enzymatic digestion using digestive enzymes and three-dimensional structural analysis of the
protein also indicated no allergenic or sensitizing potential. Based on the obtained results, the
DROI protein can be considered biologically safe. Incorporating this gene into breeding programs
can serve as an effective step toward enhancing rice drought tolerance, reducing water
consumption, increasing productivity, and ultimately achieving food security and self-sufficiency
in the production of this strategic crop.

Keywords: Allergenicity potential, Rice, Deeper Rooting1, Food security
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0S04T10101800-01

0s04g0101800 protein (689 aa)

JYTY v

WOX11

WUSCHEL-related homeobox 11;
Transcription factor which may be involved in
developmental processes (By similarity).
Promotes the development of crown roots
(both initiation and elongation), main
components of the fibrous root system, by
regulating the expression of genes required
for crown root development and hormone-
responsive genes involved in cytokinin (e.g.
RR1, RR2, RR3 and RR4) and auxin (e.g.
IAAS, IAA11, IAA23 and IAA31) signaling;
Belongs to the WUS homeobox family (262
aa)

/844 v

ARL1

Adventitious rootless1; Expressed protein;
LOB domain protein; Os0390149100 protein
(259 aa)

W/ed0 v

C68

050290236100 protein; Putative SERK1
protein; cDNA clone-J013129G20, full insert
sequence ; Belongs to the protein kinase
superfamily. Ser/Thr protein kinase family
(620 aa)

JJed0 v

OST48

Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase 48 kDa subunit; Essential
subunit of the N-oligosaccharyl transferase
(OST) complex which catalyzes the transfer
of a high mannose oligosaccharide from a
lipid-linked oligosaccharide donor to an
asparagine residue within an Asn-X-Ser/Thr
consensus motif in nascent polypeptide
chains (439 aa)

/£ v

0S03T0811900-01

ADP-ribosylation factor; ADP-ribosylation
factor, putative, expressed; Os03g0811900
protein ; Belongs to the small GTPase
superfamily. Arf family (181 aa)

NAR v

JAZ12

Protein TIFY 11d; Repressor of jasmonate
(JA) responses (By similarity). May act on an
initial response of JA-regulated gene
expression toward drought tolerance as part
of a BHLH148-TIFY11D/JAZ12-COI1A
complex (171 aa)

JJEYY v
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Discovered motifs

Lugo
~~~~~~
..........................

Eﬁéﬁzékthﬂﬁl'rKKBSY“El.LK

1
:Lyl

.............

---------

E3 d dA

21y wldise o wilygs SMART oL oSl Lo &
DRO1 Y] 6‘)-.’ ‘_4.«.9 oo as-bid LS'L""Q-..'-SD?, uul_..ul
Glacidge (,3,8 Iy joliie 4y cnlple 035 olulid &,
https://meme-) MEME L 5L, ;| o, 5,LS
o oolawl (22) (suite.org/meme/tools/meme

E-Value  sites width

5.3e-509 22 39

1.0e-452 22 29

2.4e-422 22 50

............

5.3e-285 22 21

8.7e-275 16 29

2.7e-229 22 29

2.8e-123 22 11

3.0e-119 15
7.3e-066 9

21

5.7e-023 21

%TE?MKLH&EM?;

Name p-value  Motif Locations
XP_025876116.1  1.986-220 |
XP_006660662.1 1.82e-217 | I
XP_048530250.1  1.626-247 | —
XP_020188438.1  3.13¢-246 |
XP_044388792.1  5.27e-249 |
XP_044949099.1  1.04e-244 | I
XP_040246316.1  4.88e-241 | I
XP_039817506.1  7.42¢-210 |
XP_044388791.1  8.24e-244 |
XP_044949098.1  3.94e-239 |
XP_039795347.1  1.08e-204 |
XP_051187618.1  1.46e-213 | L
XP_047052322.1  3.67e-209 |
XP_047050258.1  6.07e-215 |
XP_017608878.2  3.77¢-137 |
XP_038985303.1  1.87e-133

XP_039145673.1  5.48e-119 | I |

XP_042967798.1

Motil Symbol Motif Consensus
]

2.316-140 I

PDPRNSFPZSRMEKLLKAILQKKIH PQ\ISSI\LVPR(dLD

ro

VEDCRNDEFSDWPQSLLAIGTEGNKQLE]

DLDDDGAKWVKTDSD!

MKI FEWVANKISG)(OEA,RFPASSSGPaR
KKI1ISKAKDSLGKKGSTJKPRSVASLLK
LFVCKGGFAPA

WKEDEQE INECLEDA

VTSHKRVDES INEKHRDQLLN
MKJFSWMQKKLNGKQGNKKFH

Somamnee
o
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DA 0018 ausis S ie 32855 () 50 o) Oy90 490 9 4 ST LS YY jo (age (il olasd wlodd 5 e
el slaas Sites e jlee MEME oL ;0 (adge j0 (SLh gt 9479 1) diS oo cuogi |y culs (5,0 b (05! cidge o,e ‘Width
s o ol bl s o plid 1) iyl iE adge csle jo aS

DROL 315 5l Jolo g n (Sonl (o) 2

St daxkad YFF iman (YU-F JS2) ol las 55,1 Jsb b Guiizs ol o oolatwl 0,50 DROT oy JIgs
Gebie 551 g o b g ol S slaalanwl A 5,90 AllergenOnline oKL ;o ael ol YOI

2ot b aoys T Vb et (i ol JIs5 JS

80mer Sliding Window Search Results

Database AllergenOnline Database v21 (February 14, 2021)

Input Query >query
mkifswvankisgkqeanrfpanssapyranvsdcrkdefsdwpgqsllaigtfgnkqiee
vagvenssdnvgsvqdtvkfteeevdkirkefetllaikdqaeaqrshdddqvglgkrad
gednekhirglinkriivsksknslgkkgntlkprsvasllklfmckggftsvvpeprnt
fpgsrmekllkailgkkihpgnsstlvakrhldwkpdeteinecledalrdldddgakwv

ktdseyivlem
Length 251
Number of 80 mers 172

Number of Sequences with hits 0

No Matches of Greater than 35% Identity Found
AllergenOnline Database v21 (February 14, 2021)

>query,
number of 8mer = 244

Number of Sequences with at least one 8mer match = o

oaslive gy ol 5o Loy JT L tals e DROT 515 51 Jools cntign l5s5,)1 Jlis! (o) 6l AllergenOnline ool gl f S

50,8 S5, L=V Jgo) lasalon ol @ g VY aakib s 31 lwgs DROT i In-silico ), s
oSl U o Al arazr g (el oa b ot LGl )3 e figenS 9 Gt S (O
A olabs 155,01 o¥las! sles AllergenOnline oLas 1) iy opl 5l axkd YOV ol PeptideCutter
ap ol 5 5 A8 5 (i S50 oaTisg ol el sl 336 5, i1 (sl ohass o5 (¥ Jyaz) o
il s cpl ol g oo ools l—is lagys )1 98 350 didg ainal duwl A 3 Job (sl )lo @lakad a4
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el l 4 g ol oL lapys I L (el
AllergenOnline .55, o ;s PDETEINEC
oLl 5o Iy b gl Le o501 (el
@ a0, YO cals o6 by o Allermatchtm

(O JSa) ols lis o e L9 SO

ol o Slaolawl A VY axlad g0 6.,'|)~63JJ]

S8 e, » 8,90 Allermatchtm 4 AllergenOnline

Sl olo, NI I | PN S SO
o Jol> QIEEVAQVENSSDNVQSVQDTVK
=» ol_iul_\ 9o L)"‘ O 0d=o LSLQ‘QJ)JT l_\ DROI p_.a_b

Ot 5005 g (it 5 oy S0 31 Lawgs DROT (315 51 Jolo oty (o0 qulis .Y Jgur

P.osmon of cleavage Name of cleaving enzyme(s) Resulting peptide sequence Peptide length Peptide mass
site [aa] [Da]
\ Chymotrypsin-low specificity (C-term to [FYWML], not M \ VEAUT A
before P)
Y Trypsin K ) \FAVAPN]
Pepsin (pH1.3)
Y \ VAN Y
Popsin (pH>2) s five
Chymotrypsin-high specificity (C-term to [FYW], not
s before P) . F \ Vio/)aY
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
° Pepsin (pH>2) S \ Yeofeqy
Chymotrypsin-high specificity (C-term to [FYW], not
before P)
1 Chymotrypsin-low specificity (C-term to [FYWML], not W \ Y E/YAA
before P)
Pepsin (pH>2)
A\ Trypsin VANK 13 i¥a[oo
Ve Trypsin ISGK ¢ [AERNY
" Trypsin QEANR ° 1 1/rY
Pepsin (pH1.3)
Y. ) Yie/VaY
Pepsin (pH>2) ¥ o
Yv Pepsin (pH>2) PANSSAP s TEY/1
Chymotrypsin-high specificity (C-term to [FYW], not
YA before P) o ¥ ) YSVARY
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
Y4 Trypsin R Al VVE/Y Y
vV Trypsin ANVSDCRK A AY/49A
Chymotrypsin-high specificity (C-term to [FYW], not
before P)
‘. Chymotrypsin-low specificity (C-term to [FYWML], not DEF » £.a/ran
before P)
Pepsin (pH1.3)
Pepsin (pH>2)
£y Pepsin (pH>2) SDW ¥ £.1/v40
- Pepsin (pH1.3) » P
o Pepsin (pH>2) POS m
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
) YFVNY
Y Pepsin (pH1.3) o nve
Pepsin (pH>2)
‘A Chymotrypsin-low specificity (C-term to [FYWML], not L \ \FY/yve
before P)
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Pepsin (pH1.3)
Pepsin (pH>2)
Pepsin (pH1.3)
Y ¢ YU/E) s
° Pepsin (pH>2) AICT !
Chymotrypsin-high specificity (C-term to [FYW], not
before P)
ov Chymotrypsin-low specificity (C-term to [FYWML], not F \ V1oAY
before P)
Pepsin (pH1.3)
Pepsin (pH>2)
o1 Trypsin GNK Y YVV/Yéo
Pepsin (pH1.3)
va Pepsin (pH>2) QIEEVAQVENSSDNVQSVQDTVK | YV Yoi/1AL
Trypsin
Chymotrypsin-high specificity (C-term to [FYW], not
before P)
Ad Chymotrypsin-low specificity (C-term to [FYWML], not F \ V1oAY
before P)
Pepsin (pH1.3)
Pepsin (pH>2)
AY Trypsin TEEEVDK v AEAIATY
Ad Trypsin IR ¥ YAY/TRY
i Trypsin K ) VET/V AR
Chymotrypsin-high specificity (C-term to [FYW], not
before P)
qy ¥ Yag/vey
Chymotrypsin-low specificity (C-term to [FYWML], not EF !
before P)
Pepsin (pH1.3)
9¢ ¥ YEA/NYT
Pepsin (pH>2) BT /
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
q \ ATANY
° Pepsin (pH1.3) L b
Pepsin (pH>2)
Chymotrypsin-low specificity (C-term to [FYWML], not
- before P)
q ) AVARD)
' Pepsin (pH1.3) L !
Pepsin (pH>2)
i Trypsin ATK ¥ FYLEYA
Yl Trypsin DOAEAQR v AVT/AYT
Pepsin (pH1.3)
) A VAT
VY€ Pepsin (pH>2) SHDDDQVG AYY/
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
1 L \ RAVANE
° Pepsin (pH1.3) /
Pepsin (pH>2)
VY Trypsin 0K Y YVE/TY
VYA Trypsin R Al VVE/Y Y
Y1 Trypsin ADGEDNEK A AVT/AYY
VYy Chymotrypsin-low specificity (C-term to [FYWML], not u \ yoo/you
before P)
¥4 Trypsin IR Y YAV/YTY
Pepsin (pH1.3)
Y ) YET/VET
Pepsin (pH>2) Q ne
Yy Chymotrypsin-low specificity (C-term to [FYWML], not L \ YY)V
before P)
AR Trypsin INK A \RAVEZ2E
\ve Trypsin R ) WEY T
Vel Trypsin IIVSK ° °oANIA
AR Trypsin SK Y YYY/YIA
Chymotrypsin-low specificity (C-term to [FYWML], not
before P)
V¢ ¥ YYY/voyV
° Pepsin (pH1.3) NSL frev
Pepsin (pH>2)
\E3% Trypsin GK ¥ ARAVARS
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YEA Trypsin K Al VET/VA4

Pepsin (pH1.3)

v YA YV
Popsin (pH>2) GNT Y

Chymotrypsin-low specificity (C-term to [FYWML], not

before P) L ) VAN

Voo Trypsin KPR ¥ Ya4/¢4¢

Pepsin (pH1.3)

€ FAY/TAY
Pepsin (pH>2) SVAS T

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

L ) YTV Ve

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

AR L Al ARAVARY-)

(
Pepsin (pH1.3)
1y Pepsin (pH>2) K \ VET/VAL
Trypsin

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

yiy L ) NAVANES

Chymotrypsin-high specificity (C-term to [FYW], not
before P)

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

A F Al ARTJARN

Chymotrypsin-low specificity (C-term to [FYWML], not

Al ARAVARYN
before P) = !

N Trypsin CK Y YEA/TYA

Chymotrypsin-high specificity (C-term to [FYW], not
before P)

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

AR GGF Y Yva/yan

YAY Trypsin TSVVPEPR A AAE[+

Pepsin (pH1.3)

YA
Pepsin (pH>2)

NTF Y YA[E0N

BN

Ao Trypsin PQSR EAT/OYA

Chymotrypsin-low specificity (C-term to [FYWML], not

VAT
before P)

M ) VEA/Y A

Pepsin (pH1.3)
YAA Pepsin (pH>2) EK Y Yvo/¥.o
Trypsin

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

YAQ L Al AARVARDS

Chymotrypsin-low specificity (C-term to [FYWML], not

L \ AVARD)
before P) !

1) Trypsin K ) Ve AR

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

V4¢ ATL Y Yye/ey

141 Trypsin OK \ TYENT.

vy Trypsin K ) VET/V A4

Pepsin (pH1.3)

) THPQNSST A AAY/AYA
Pepsin (pH>2) 0 !

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

L ) YTV Ve

AR Trypsin VAK ¥ ARRYVERR]

Yy Trypsin R Al VWWEIY Y
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Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

\ Yoo/yol

Y)Y

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

) YTV Ve

Yye

Chymotrypsin-high specificity (C-term to [FYW], not
before P)

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Dw

Y AT

Trypsin

K

Al VET/NAS

Yve

Pepsin (pH1.3)
Pepsin (pH>2)

PDETEINEC

a Vegq/ave

YYo

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

) YTV /Y Ve

YYA

(
Pepsin (pH1.3)
Pepsin (pH>2)

EDA

v FYY/YAA

ARA

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

) VAT

Yy.

Trypsin

) VWYY

Pepsin (pH1.3)
Pepsin (pH>2)

) RaARE

YrY

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

) VAT

YYA

Pepsin (pH>2)
Trypsin

DDDGAK

1 TV4/eAT

¥4

Chymotrypsin-high specificity (C-term to [FYW], not
before P)

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH>2)

\ YL E/YYA

Trypsin

VK

Y Yeo/rYY

Y¢o

Pepsin (pH>2)

TDSE

H foufEY

Yéu

Chymotrypsin-high specificity (C-term to [FYW], not
before P)

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH>2)

) YAY/1A)

YeA

Pepsin (pH1.3)
Pepsin (pH>2)

v

Y XYY

Chymotrypsin-low specificity (C-term to [FYWML], not
before P)

Pepsin (pH1.3)

Pepsin (pH>2)

) Y¥Y/1ve

end of sequence

EM

Y YAV/YYY
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6 Amino Acid Wordmatch
Database : AllergenDB_propeptides_removed

No Db Description No of exact

wordmatches
" 2 U
1 UniProt Venom serine protease 1

Analyzed 4 windows

1. Number of the hit, best hit comes first
2. Extemal Databass:

ol Praten Knewldgebase

nBank NCBI (RefSecPratsing

3. Description of the sequence

4. Thes number of exact B aa hits the Input segusnce: had with this allergen

5. The Parcentage of wact hits the inpul sequence is found 1o hil this allergen sequence

6. External datsciess sccession i linking 12 ihis daabass, the sups-script ids indieste which dsiabase his is:

s 14 - UniPrat
G ; GenBank NCBI {RelSaqProlen)
7. Specias nams of tha allergen

& Links 10 & page wih speaifc details on tha detabase aequence and the par of the input seguence aligning to the database sequence

% of exact

wordmatches
4

25.00

6 Amino Acid Wordmatch against SP4_POLDO

Database : AllergenDB_propeptides_removed

Allergen Id
Allermatcht™ Database
Allergen Name
Source database
Accession Id
External link
Scientific Name
Common Name
Description

Size mature protein
Sequence

Input Sequence

External Scientific Name Detailed
db Information
-l "B 7

QrzZ269° Polistes dominula

SP4_POLDO

UniProt

Pol d 4

Uniprot

Q7Z269

http://www.uniprot.org/uniprot/Q77269

Paolistes dominula
European paper wasp
Venom serine protease
258

reenckcgwdnpsrivngveteinefpmvarliypspgmycggtiitpghivtaahclak
ykrtnytgihvvegehdyttdtetnvtkrytiaevtihpnynshnndiaivktnerfeys
mkvgpvelpfnymtrnltnetvtalgwgklrynganskvlrkvdlhvitregeethygaa
iananllctfdvgrdacqndsggpilurspttdnlilvgvvnfgrtcaddapggnarvts
fmefihnatigetyckad

The '# denotes which parts of the input sequence have an exact § aa match against this specific database sequence

@ : PDETEINEC
@ @ HsHgs

Database Sequence

The % denotes which parts of the database sequence have an exact 6 aa match against the input sequence

8 : reenckcgwdnpsrivngveteinefpmvarliypspgmycggtiitpghivtaahclgk

a HAREEE

60 : ykrtnytgihvvvgehdyttdtetnvtkrytiaevtihpnynshnndiaivktnerfeys

68

128 : mkvgpvelpfnymtrnltnetvtalgwgklrynggnskvlrkvdlhvitreqeethygaa

120 :

189 : iananllctfdvgrdacqndsggpilwrspttdnlilvgvvnfgrtcaddapggnarvts

189 :

249 : fmefihnatigetyckad
244

Allermatchtm %L
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ol O aiselon il 4w 0 9 S e DRO JIgVF (0l
s 4 gy e S| 1y i oS cel BT s g
(3TL 00 e dinalduasl (egd) (pigh 5 ddcnaldu il
L adqe U"‘ yga ¥ Jgas L)’“"L“'“"‘ JURRLIN WS sals ul-"“
00— ul_z...l DROI1 6L°g5”53 O u.a.;LE:.o O i
059 2/49e-19  P- value L g H. vulgare « b,

ETEINE

a bgye 3L bipe Q6 # g ol Lis b (oms
0l LA iS piid Ciige 50 YYY B VYA aisl slao !
Y JS—i) 009 DROI 255, i MEME oKL Ly
)l g Lo s sl I VY 5 g5 VE s o (L
ool HLAS Y Joaz 97 JS& )0 Sge (nl yiden (gwy
! 5 BTEINE) atelal ps cpl Joeo ol oo

30 ol aelanl as apo o yLis glarelowl VO adge

bits
N

4
3
1
ot Al

-+

Eat

Log Likelihood Ratio: 543
Information Content: 59.9

Relative Entropy: 56

Bayes Threshold: 9.75506

- -

IECLE

"CD

oaxe slags 3T b @ DROL (s34, ooy g3lwact guan 3l Jool> ETEINE Jlg g1y MEME ol Liwgs oo ools s o501 5 &

ASilr) iz ul (55 53 s Jiio L ish 5 ateol

2,10 5925 (ppuindds

Beizd ()0 00l (Byxe piid aige (0 aS oSl oyl
Sl 4l o 0 ol 32U s cp w590 55T &

b 53 53 LS anelansl Vo b (@ DROT g (sl o (Byme it o) cludgn ol ¥ Jgoz
ilisee lals 5 DROIL L kLo g 5 SALAPRRHLDWKPDEQEINECLEDALRDLDDDGAK)

= DROI « cul 3 5 3 Name Start p-value
Ve XP_044949098.1 ARA 2.49-19
4 XP_044388791.1 YVY 2.49¢-19
v XP_040246316.1 ARAS 2.49¢-19
4 XP_044949099.1 ARAS 2.49¢-19
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0 XP_044388792.1 Iy 2.49-19

¥ XP_020188438.1 YVY 2.49-19

v XP_048530259.1 VY 2.49¢-19

) XP_025876116.1 ARA 1.36e-18

A XP_039795347.1 TY 1.61e-17

A XP_039817506.1 Y\Y 1.61e-17

Y XP_006660662.1 AR 2.32e-17

‘Y XP_047050258.1 Yoy 3.21e-16

Y XP 047052322.1 Yo 321e-16

VY XP_051187618.1 AR 321e-16
ools e ¥ IS ;o A o lens ciige 43 s E-value gy 00 (6 lwdnds uan l Jol> g sl cadge
aalowl Licd a5 Cowl opl ooims LS g Conl 0o oL jo Sl f oy 50 eome sl il bm,y DROI
ol (ol fawsgi oads i3l slaciiige jo (501 L basi e SieSge a4y bgypo glid w b (o 53 TOmtom
RPRCIRYEN Gads ) wll 5 oL pl losgy oa Taw oad aislils
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4.
Name PS00919 (DNASE 1 1) 3
Database prosite2021_04 2 A
e S
p-value 3.01e-04
E-value 2.95e-01 °M'n¥‘n-mo~uag—y==’¥lg=‘gﬁz
g-value 2.95e-01
4.
Overlap 14 5!
Offset 7 2
Orientation  Normal 32 Q
1
N % ﬁ | =
N M w0 oen~®o @z N0XE
Summary Optimal Alignment
4.
. PS00424
Name NTERLEUKIN 2) l"
Database prosite2021_04 32
1
p-value 3.46e-03 I & TS e e e
E-value 3.39e400 AR e
g-value 9.66-01 .
Overlap 12 'l
Offset -3 22
Orientation Normal 1 d
NLLLATS 2-11 3 =2 14 112A
Summary Optimal Alignment
4
Name PS00250 (TGF BETA 1) 3
Databas te2021_04 2 F
atabase  prosi e 2, lr
p-value 5.82e-03 . IVI
E-value 5.690+00 e e m e 0 eneoa e - ooz e e
g-value 9.66e-01

Overlap 15

= LK DestInfelEDA

Tomtom ol ;o 75, DROT 555, (sl 00 (3 yne oiid Cige uyyp dzeis Y S0

LJ‘" ol eolawl (YY) el @‘)ML‘.& J,u.u.:l.,q =
J—illy St ca—D oold da gy |5 aS oL
g cals ol 2 oo ] s sl 2153
ol sl gl gloools acgarme jl g 03,8 () L]
Voo yob 4 b & oL pl mls w8 o eolaiul jglaie
09y onl 099 3l 2 o samled 0925 pae as s
eotigy 4 DROT calis sae o> asl ols oylis |,
sealog> slays I a4 cal b pae 55 o5 25T L
o oalo las A S 10 oL cpl gl oy ol 5o,
oy g lagp )l 4 ol e gy 5 en

ol o0is el J 49 ‘5{‘}63)”
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DROT 0555 5 053l (192 cyms! Lo gl 4500 & a5 b
Slr 5 Gean Ol e A LS ol e LS )
GEr 9285 Cnpe (e b Seliie pae Sl ity lieb]
s 4 (YY) Phyre2 ol j0 045 ool caws 4 GG #
@Tswu)bu%mﬁ.\cs.\_&wﬁnguT

A JSE) wl wnl
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Abstract

Introduction: Clean room plays a key role in various industries including pharmaceutical
industries. Clean space or in more precise terms, clean room is the basis of the production space in
the pharmaceutical industry and some other industries. For this reason, this space must have stable
conditions and to ensure this stability, it must be constantly monitored and its changes monitored.
In this research, using standard methods approved by sources and pharmaceutical standards, the
clean room in different classes was microbiologically examined and the main microorganisms
isolated were identified and sourced.

Methods: In this research, for 84 days (7 weeks), different classes of clean room in a
pharmaceutical company according to WHO standards, USP 46 (2024), PIC/S (2023) with standard
methods and equipment and Based on the risk assessment indicators and risk analysis of sampling,
the indicator and important microorganisms in pharmaceutical standards were determined by sex
and species, and finally the effects of some chemical and physical factors (2 types of commercial
disinfectants and special UV light) from the lamp installed in the space of BSC) was investigated
on these microorganisms. It should be noted that the determination of the type of microorganisms
was done by biochemical method based on the classical methods included in the reference
pharmacopoeias.

Results: After 84 days of sampling and determining the microbial profile, the investigations
showed that the number of microorganisms (especially in high sensitivity spaces (ISO Class 5 &
6) is in accordance with pharmaceutical standards and the relationship between some personnel
and supplies The packaging, which are often not produced under GMP conditions, showed that the
origin of the entry of microorganisms into this space is likely to be these routes.

Discussion and conclusion: Field sampling and the analysis of these samples showed that all the
investigated production sectors comply with the clean space requirements based on WHO
standards, ISO Standard 14664-1 (2019) and pharmacopoeias cited by the pharmaceutical industry.
and regulatory organizations, and using simple solutions can reduce the level of microbial
contamination in these spaces.

Keywords: microorganism, medicine, health, quality control, clean room
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) bae jloais laz g (ATCC : 1112 ) s lailiwl St.aureus s, p 0aisS Gghe 05 51704 1YY Galisee gl <8, 36 wyp A oyleds Jgo

(Wild Type
Disinfectant
Strain St aureus (ATCC: 1112) St aureus (Wild Type)
Dilution V%
Time (min) N \- VO N ). VO
Primary Population (cfu/ml) Voo
Final Population (cfu/ml) ay a¥ a¥ a¥ \Al 04
Rest of Population (cfu/ml) Y 7 4 4 YA f
Performance (%) Y% % 5% % YA% 1%
Dilution Y%
Time (min) N \- VO A ). VO
Primary Population (cfu/ml) Voo
Final Population (cfu/ml) AA oy V¥ A- o) \#
Rest of Population (cfu/ml) ‘Y \id AfF Y- fa A¥
Performance (%) VY% 5% A% Y-% 4% A¥%
Dilution 0%
Time (min) I\ \e. VO A \e. VO
Primary Population (cfu/ml) Voo
Final Population (cfu/ml) <\ <\ <\ <\ <\ <\
Rest of Population (cfu/ml) <\ <\ <) <\ <\ <)
Perfomance(%) Ve o0 V.9 Ve o0 V.9 V.0 Ve o0

ol St.epidermidis g, p oaisS Sehe oo | 10g LYY Gl glo ey 156 cwyp Vo ojleds Jgo

(Wild Type ) Lo 3l oas la> s (ATCC 1 12228 )

Disinfectant
Strain St epidermidis (A\TCC: 12228) | St epidermidis (Wild Type)
Dilution V%
Time (min) N \- VO A \- VO
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Primary Population (cfu/ml) Voo
Final Population (cfu/ml) ay #4 of AA OA vf
Rest of Population (cfu/ml) A T \i \Y £y 44
Performance (%) A% ¥\ % 5% VY% Y% 5%
Dilution Y%
Time (min) o \- VO N \- VO
Primary Population (cfu/ml) Voo
Final Population (cfu/ml) AY o) Ve va fv A
Rest of Population (cfu/ml) \F# fa Q- AR N ay
Performance (%) V£% 4% 1% Y\% oY% Y%
Dilution 0%
Time (min) N \- VO N ). VO
Primary Population (cfu/ml) 100
Final Population (cfu/ml) <\ <1 <1 <1 <1 <1
Rest of Population (cfu/ml) <\ <\ <) <\ < <\
Performance (%) Ve % Ve % Ve %% VA Ve % VA

Staureus UV ;g jladlas N o leis Jooo

UV Radiation (Type C)

Strain:S.aureus (ATCC:1112)

Primary Population (cfu/cm?) : -« Time (min) : Y-

Final Population (cfu/cm?) : \ Efficiency : 1%

Strain:S.aureus (Wild Type)

Primary Population (cfu/cm?) : \ - - Time (min) : Y-

Final Population (cfu/cm?) : - Efficiency :\- - %

UV Radiation (Type C)

Strain:S.aureus (ATCC:1112)

Primary Population (cfu/cm?) : -« Time (min) : Y-

Final Population (cfu/cm?) : - Efficiency : V- -%

Strain:S.aureus (Wild Type)

Primary Population (cfu/cm?) : -« Time (min) : Y-

Final Population (cfu/cm?) : - Efficiency : V- +%
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St.epidermidis , UV g jl aslllas Y o Lo Jgo

UV Radiation (Type C)
Strain:S.epidermidis (ATCC:12228)
Primary Population (cfu/cm?) : -« Time (min) : Y-
Final Population (cfu/cm?) : Efficiency : 14%
Strain:S.epidermidis (Wild Type)
Primary Population (cfu/cm?) : ). - Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency :\ - - %
UV Radiation (Type C)
Strain:S.epidermidis (ATCC:1112)
Primary Population (cfu/cm?) : -« Time (min) : Y-
Final Population (cfu/cm?) : ) Efficiency :\ + - %

Strain:S.epidermidis (Wild Type)

Primary Population (cfu/cm?) : \ - - Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency : V- +%
et ls e 59, 2 stelie Loyt 36 UV 5 a5 s et 15 S0 (59, 2 akBO Ve e a UV 2l Jlcaled o
Syl Jase 5l eadlas slo a5 00,8 sy el (Ul Gt sl IS 3l eal lax sl

Ol oy 2 ol mls . cwl (b Joao b 4 alol> mls
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UV Radiation after 20 minute

gzg:rf Secondry Population P};;ﬁrll;rizn Death Percentage
M.lutes ) Voo 11%
B.licheniformis V¥ Voo A%
B.megatrium VA Voo AY%
B.subtilis \Y Voo A%
M. roseus . Voo 44%
St.aureus . Voo Yo%
St.epidermidis . Voo Yo%
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No. Of Sampling Date

Class A B C D

No. Of Sampling Time AY AT \Y Y

No. Of Sampling Points Yor o-¥ \INg AY
Percentage Of Sampling Points VOIYA% | Y /0Y% | YYIM% | 0+1AA%
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Oales Judo 4y 0l aseiie Solys ;0 5 0o 5 slxil SPSS
@l sl diges joed GBI I A 58 Sloogas o Ll )l
Pearson ) o ,o cpuizrenaiivns Jboy ajes W36 Jlasi!

P59 e i 9 55 Bl IS 35 by BT 10 el Sy

Posterior 95% Credible Interval
Dependent Variables Mode Mean Variance | Lower Bound | Upper Bound
Micrococcus M.luteus YAMNYOY | YAAMNYOY | #2EY/PV) YYASYAY YYVIA-YY
M.roseus AFAARIN YEIVY - A FEY/PVN YY/a0rYy- [2dARNAY
Bacillus B.subtilis YY/oVFQ YY/OVEa Y& IfYA A+ DOF- OOIY - ¥
B.megaterium YYANOYA | YYANOYA | YP/FYA VEZIOY VY Y- YAPY
B.licheniformis Y-/#4v) Y-/7avy Y7/ fYA Vo/a¥.v- OYIYYTA
Staphylococcus St.aureus YEE/YEPY | VEEIXERY | YOYE/VYY YOINFEY YYY/AYVS
St.epidermidis TAY/ZAOY | FAYIZVOY | YOYE/VYVY YAO/NYYA OAY/-AFA
095 95 shdliwl iz g ed GBI oS G (3o ) (Sed iy (opp VP 0 )lods Jgor
Class St.aureus St.epidermidis
Class Pearson Correlation ) 9577 944
Sig. (2-tailed) .043 .056
N ¥ ¥ ¥
St.aureus Pearson Correlation | /20VT \ /aaaft
Sig. (2-tailed) [-¥Y [+
N f ¥ ¥
St.epidermidis | Pearson Correlation 1A¥f /344 )
Sig. (2-tailed) [+ bF [+
N ¥ ¥ f
1. Correlation is significant at the 0.05 level (2-tailed).
+1. Correlation is significant at the 0.01 level (2-tailed).
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Pearson Correlation
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Sig. (2-tailed) [+\0 [+%
N ¥ ¥ ¥
M.luteus | Pearson Correlation | /3A8T ) AXY
Sig. (2-tailed) /10 Y
N ¥ ¥ ¥
M.roseus | Pearson Correlation Ja¥- [A+A \
Sig. (2-tailed) [«F- [+ Ay
N ¥ ¥ ¥
+. Correlation is significant at the 0.05 level (2-tailed).

gkl i 5 5ed GBI G G (O ) Ko 32 oy 2 VA 0)leds Jgor

Class | B.subtilis | B.megaterium | B.licheniformis
Class Pearson Correlation ) IADD /vy jagat
Sig. (2-tailed) AR [+YY [+
N ¥ ¥ ¥ ¥
B.subtilis Pearson Correlation A ) V=) JA¥
Sig. (2-tailed) AR /Yaa [+04
N ¥ ¥ ¥ ¥
B.megaterium | Pearson Correlation JAYY ¥ \ IAQQ
Sig. (2-tailed) J-VY /Y44 Ny
N ¥ ¥ ¥ ¥
B.licheniformis | Pearson Correlation | /473f AR IAQQ )
Sig. (2-tailed) [+ %) - 09 e
N ¥ ¥ ¥ ¥
t. Correlation is significant at the 0.05 level (2-tailed).
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Bacteria P-Value
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Staphylococcus aureus o[ Y
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A review on the effect of medicinal plants in the treatment of viruses,
especially Covid-19

Tina Zarrinpanah', Mohaddeseh Larypoor?*, Fatemeh Fardi®, Sina Yaghoubi*
1. Department of Microbiology, Kish.C., Islamic Azad University, Kish, Iran
2. Department of Microbiology, nt.C., Islamic Azad University, Tehran north branch, Tehran,
Iran
3. Department of Microbiology, Kish.C., Islamic Azad University, Kish, Iran
4. Department of Microbiology, Kish.C., Islamic Azad University, Kish, Iran

Abstract

Introduction: Medicinal plants, due to their diverse secondary metabolites, have been
considered as potential alternatives to chemical drugs in the treatment of viral diseases such
as influenza, herpes, hepatitis C, and COVID-19. COVID-19, due to the unpredictable
behavior of the immune system and high mortality rates, has highlighted the importance of
herbal treatments.

Methods: This research was conducted using a systematic review method. Initially,
reliable scientific sources were searched and examined from domestic and foreign
databases such as PubMed, Scopus, Web of Science, and Google Scholar. Library
resources and documentary evidence were also used to complete the research. The
inclusion criteria for the studies included articles that investigated the effects of medicinal
plants on viruses such as COVID-19, influenza, herpes, and hepatitis C.

Results: Studies show that the active compounds of medicinal plants such as triterpenoids,
polysaccharides, organic and fatty acids, and proteins, in various extract forms, can have
fewer side effects and be effective in preventing and reducing the severity of viral diseases.
These compounds also have the potential to develop new treatments for similar viruses.
Conclusion: Medicinal plants, due to their fewer side effects, can be used as natural
complementary treatments to combat viral diseases. The results of this research can pave
the way for further research and the development of new treatments based on the structure
of similar viruses.

Keywords: Covid-19, medical plantsm, viruse, antiviral properties, Herpes
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