[ Downloaded from gebgj.ir on 2026-02-16 ]

[ DOI: 10.61186/gebsj.12.2.157 |

Mol S BY-2 2l b Jobw Ogmilumgw p il 31 odlaiu!
U 515 Y31 -5 o 5T

Utilizing Plant BY-2 Cell Suspension Platform for the
Production of Beta-1, 3-Glucanase Enzyme

' o eedie 1) 97 ol alaas MV esl e L,

Reza Mohammadzadeh®?, Mostafa Motallebi** and Zahra Moghaddassi
Jahromi?

Ol Gosldm s 5 S5 i o o055 ( ALS J oS50 (g5l 5 05 5
4.&~IA M.&‘J.A AK...L}\} LJ}Q}AJJ}M a)ﬁ-‘f
1. Plant Molecular Biotechnology Department, National Institute of Genetic

Engineering and Biotechnology
2. Cell and Molecular Biology Department, University of Maragheh

*Corresponding Author, Email : S5 201 oy « 1S J sns ok 55 3
motalebi@nigeb.ac.ir

OB Y/ZNV 1y )b = VEY/F/YR 5L 55 4o b)
Received: 2023/06/19 | Accepted: 2023/09/8 | Published: 2024/03/14

(93 sole dlio
4l J‘..dijb 4.1>u
() (] § B (wkige
s> ISSN 2588-5073
55751 1SSN 2588-5081
V€7 Ol 9 3wl ¥ oylol VY 0590

oo %

YoY-11Y axio

10.61186/gebsj.12.2.157

Research Article
Genetic Engineering and Biosafety
Journal 2024
Volume 12, Number 2, Pages: 157-167

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

ouuS>

ShUshs (Jla> Sod39T 5 I Sile T g ShemSyn Sl L Sl s 4 SIS slassly

SIS Wl o dx g Dyg0 B lgn (ol MW Sl cwbe Pl &0 Olgis @ (BT
9 T Lylyd 51 Jats Sl 9 ol Wyl Jgame (3wl 9 (Silulas 393 o3l (13
SBOgmibuwgu 3 oolitnl SyCy o 31 1gd 209 9 39 Job b fad (5 Cuds ((2led
S 0 » 090 4 ud oslitwl BY-2 als b Joke il G cpl 30 Al o Jokw
Siloding Hgkiio 4 .Cwl BY-2 Sl Joho pao ST 329 3 (Jobo YU poandl oas v (898
! 4 (gus) p-glucuronidase &y O3 fws! BY-2 sl fobw 30 OF Ol 9 JGi!
b ! 3390 OYIDP axtad BY-2 SlaJoh 33 GUS O35 sgua SLST (Sl A ik b Joke
omiw 3 BY-2 by Johw 00 aisuly giw dwlb cge b S PCR 3 ool
b 3T Ol Cee b oolil g8 o0 B Jake (2T) <55 il Sl & GUS o leowiign
Trichoderma gz 6 alos 31 09yl 9l (bgnl) f-1,3 glucanase & Ll ol Yol
BY-2 s Joh @ ool Cawts 03w § (S ilwdilwods PBI121CYS 41898 44i579 58 virens
b i sly Glagsh 00 S66el ¥o) L 3T Oly (oAb Jile (pligy Ol cer
3 B o0 w3l Ol 9 48 F plxil SDS-PAGE twgi uwiigp G991 3 oolal
31 (Bgnl) 617l 91—ty o 3T Cadlad i (ST .8 5 518 dwl 3390 BY-2 sla Jolu
3 Jol ol Ll S Hlade (& w05l Cgzr (DNS) ! bl 9y (83 (89
4 306 skl BY-2 (sl Joke 45 318 Olii ool Cawy gl b 0dliiwl o1 5T oyl o

Bl oo Jd JBI7 L7 T oY by o9 3T OOl

G HE Y N -t o 5T
S S oS
bgnl o3
BY-2 J L
Rt g

Mohammadzadeh R, Motallebi M,
Moghaddassi Jahromi Z. Utilizing Plant BY-2
Cell Suspension Platform for the Production of
Beta-1, 3-Glucanase Enzyme. Genetic
Engineering and Biosafety Journal 2023; 12
(2) :157-167. doi:10.61186/gebsj.12.2.157

URL: http://gebsj.ir/article-1-463-fa.html



http://dx.doi.org/10.61186/gebsj.12.2.157
http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
http://gebsj.ir/article-1-463-fa.html
http://dx.doi.org/10.61186/gebsj.12.2.157
https://gebsj.ir/article-1-463-fa.html

[ Downloaded from gebs.ir on 2026-02-16 ]

[ DOI: 10.61186/gebsj.12.2.157 |

Q‘)b/»wﬁ 3 a:.j«\»&u ‘.;aLng 6LAJ_5L~ L)ML:»A}«A 6_).4,.1.5 )‘ el

Genetic Engineering and Biosafety Journal
Volume 12, Number 2, 2024
Abstract

Due to the increasing demand for recombinant proteins free from animal products, plant cells are considered as a suitable
platform for the production of these proteins. Plant cells have advantages such as low maintenance cost, ease of separation and
purification of the produced products, and independent cultivation from weather conditions, soil quality, seasons, day length,
and weather conditions. In this study, BY-2 plant cells were used as a platform for producing recombinant proteins. BY -2 cells
have a high cell division rate, which is an important feature of these cells. To optimize the transfer and expression of genes in
BY-2 cells, the gus reporter gene was transferred to these cells. Expression of this gene leads to a measurable phenotype. To
confirm the presence of the gus gene in BY-2 cells, the expected 521bp fragment was observed using PCR. Additionally, to
further confirm the biochemical expression of GUS in BY-2 cells, cell blue staining was observed. To express the beta-1,3-
glucanase enzyme, the intron containing bgnl gene from the T. virens fungal strain was transferred to BY-2 cells using the
pBI1121CYS- dual vector. The expression of the protein in BY-2 cells was confirmed by SDS-PAGE analysis. The activity of the
beta-1,3-glucanase enzyme (Bgnl) was determined using the dinitrosalicylic acid (DNS) method to measure the amount of
reducing sugars produced by the enzyme. The results showed that the transgenic BY -2 cells were capable of expressing active
beta-1,3-glucanase enzyme.

Keywords: beta-1,3-glucanase enzyme, recombinant proteins, bgnl gene, BY-2 cell, glucan.
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Primers name Primers sequence Tm
Fbgnl 5'-CG TCTAGA ATG TTGAAGTCACTGGCCTTTG-3 66.8°C
Rbgnl 5'-GCTCTAGA CTA GGTTGTGTAGCGGCCAACATC -3 70.8°C
GUS F 5"-GGT GGT CAGTCCCTT ATGTTACG -3’ 62°C
GUSR 5'-CCG GCATAG TTA AAG AAATCATG -3’ 57°C
NPTF 5'-GTC GCC TAA GGT CAC TAT CAG CTA GC -3’ 66.4°C

35SF 5-GGC GAA CAG TTC ATA CAG AGT CT-3 55°C
noskR 5'-CGCGATAATTTATCCTAGTTTGC-3" 55.9°C
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Fig 3. A) PCR assay using genomic DNA from BY-2 cells and primers (GusF/GusR), 1)PCR product using DNA extracted from non-
transgenic BY-2 cells (negative control), 2)PCR product using DNA from the pBI121%YS* plasmid (positive control) (521 bp), 3)PCR
product using DNA extracted from transgenic BY-2 cells (521 bp), M) Marker. B) Biochemical GUS assay to confirm gene expression in
transgenic BY-2 cells, 1) Biochemical GUS assay using transgenic BY -2 cells, 2) Biochemical GUS assay using non-transgenic BY-2 cells.
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Fig 4. PCR assay to demonstrate the transfer of the bgnl gene to BY-2 cells using primers (Rbgn1/Fbgnl). 1) PCR product using DNA from
non-transgenic BY-2 cells (negative control), 2) PCR product using DNA from the pBIRM1 recombinant plasmid containing the bgnl gene
(positive control) (2344 bp), 3) PCR product using DNA from transgenic BY -2 cells (2344 bp), M) Marker.
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Fig 5. SDS-PAGE results of bgnl gene expression in BY-2 cells. 1) Protein pattern of BY-2 cells without plasmid, 2) Protein pattern of BY-2
cells with pB1121CYS- plasmid, 3) Protein pattern of BY-2 cells with pBIRM1 (containing the bgnl gene) M) Marker.
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Fig 6. Samples for enzyme assay by DNS method from BY-2 cells protein. 1) Protein extracted from transgenic BY-2 cells containing the
bgnl gene, 2) Protein extracted from BY-2 cells containing pBI121%YS-, 3) Protein extracted from non-transgenic BY-2 cells, 4) Fungal
culture medium containing glucose, 5) an induced culture medium of Trichoderma virens, 6) Water as a control.
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