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ABSTRACT
This study aimed to identify genes involved in seed growth and development using RNA-Seq and

comparative transcriptomics. For this purpose, the transcriptome data of oilseed plants safflower,
camelina, and soybean were extracted from relevant databases. After checking the quality of the data,
they were edited, cleaned, and reassembled using the reference genome. Annotation of genes
involved in seed fatty acid biosynthesis by identifying Arabidopsis homologs and then analyzing
differentially expressed genes (DEGs) was performed. Genes with differential expression during seed
development stages were identified, and in this way genes with significant expression and involved in
seed fatty acid metabolism and synthesis pathways were extracted. Finally, the relationship between
genes was drawn by protein-protein interaction network, and based on this, FAD2, FATB, and ACX4
genes were found to be effective in the lipid biosynthesis pathway during filling and maturation
stages. In these plants in the glycerophospholipid metabolism pathway, NPC3, PDATI, and LPAT1
genes showed significant differential expression during the start of seed growth and seed filling
stages. The results showed that SDP1 and LPATS5 genes have an increased expression in the
maturation stage compared to seed formation. In the fatty acid elongation pathway, KCS5 and C86A1
genes, in the fatty acid degradation pathway AIM1 gene, and in the fatty acid biosynthesis pathway
FABH gene showed significant expression in the seed filling and maturation stages. Based on the
protein-protein interaction network and gene relationships, it is likely that FAD2, FATB, and PDAT1

genes play a key role in seed development and oil biosynthesis.
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Table 1. Summary of RNA sequencing (RNA-Seq) results from safflower samples

b0) St J ol oS b oy oy S5 oSS M5 3 7
YA YOVOOYYY Sanger/BGI 1.9 Conventional base calls ~ Saff.10.fql.gz
\id YEYOFA-Y Sanger/BGI 1.9 - Saff.10.fq2.gz
\id YHYVYY Sanger/BGI 1.9 - Saff.20.fql.gz
\id YEYYY Sanger/BGI 1.9 - Saff.20.fq2.gz
v YOV Y Sanger/BGI 1.9 - Saff.30.fql.gz
YA YOIYYY Sanger/BGI 1.9 - Saff.30.fq2.gz

SIS ol )3 il A £9yb Al po &y Cund &l (A8 Al po 53 Gl 2T g GBI VL L f & WY Jge

Table 2. The top 5 genes with the highest up- and down-regulation at the seed filling stage
compared to the initiation stage of seed development in the safflower plant
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Table 3. The top 5 genes whth the highest up- and down-regulation at the seed maturation stage compared to
the initiation stage of seed development in the safflower plant
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Figure 1. The expression pattern of the top 10 genes with the highest up- and down-regulation at the seed
maturation and filling stage compared to the initiation stage of seed development in the safflower plan
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Table 4. The top 5 genes with the highest up- and down-regulation at the seed filling stage compared to the
initiation stage of seed development in the camelina plant
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Table 5. The top 5 genes with the highest up- and down-regulation at the seed maturation stage compared to
the initiation stage of seed development in the camelina plant
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Figure Y, The expression pattern of the top )+ genes with the highest up- and down-regulation at the seed-
maturation and filling stage compared to the initiation stage of seed development in the camelina plant
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Table 6. The top 5 genes with the highest up- and down-regulation at the seed filling stage compared to the
initiation stage of seed development in the soybean plant
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Table 7. The top 5 genes with the highest up- and down-regulation at the seed maturation stage compared to
the initiation stage of seed development in the soybean plant
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Figure 3. The expression pattern of the top 10 genes with the highest up- and down-regulation at
the seed-maturation and filling stage compared to the initiation stage of seed development in the
soybean plant
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ABSTRACT
DNA markers are the solution of DNA fragments of different lengths. These markers are

used to evaluate the results of the polymerase chain reactions (PCR) and the enzymatic
digestion reactions, to confirm the vectors containing the desired DNA fragment, to study
the genetic variation by molecular markers in different organisms and in other methods
used in molecular genetics, biotechnology and in medical diagnostic applications. DNA
ladder is an essential tool in agarose or polyacrylamide gel electrophoresis and its price is
high due to the high production cost. By comparing the movement of known fragments of a
ladder on the electrophoresis gel, the size (base pair) of unknown fragments obtained in a
test can be estimated. In this study a new method for producing a high-consumption and
low-production-cost DNA size marker was presented. The PCR technique was performed
on a plant gene to obtain the desired fragments with different sizes of 100 bp. The
interested fragments were cloned separately into pKS plasmid using an enzymatic digestion
site at both ends. The recombinant plasmids were amplified in bacteria. Finally, by a
simple enzymatic digestion with a common enzyme (BamHI) on plasmids extracted from
bacteria, all the necessary fragments were obtained to produce the expected DNA size
marker. In this applicable research, the production line of a DNA marker was set up. This
produced ladder with a range of 100 to 3000 bp fragments has a wide use in medical
research and diagnosis. With its industrial production, the market will be supplied at a
much lower cost.
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Primer Sequence

F aaGGATCCATGGCGTCAGAAGCTTCGCC
R1 aaGGATCCTGATACTTCCTTAGAAGCTG
R2 aaGGATCCGAGTAATAGCAAACAAATTC
R3 aaGGATCCCCGCTTTTCATACCTGGCGA
R4 aaGGATCCAGGACGTAAGGAAATTTTGA
R5 aaGGATCCTTCGACCCACTACAGACTGG
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R9 aaGGATCCGGTTTCTCAGCCGGAAAAAT

R10 aaGGATCCAATGGTGCCATATCCCGGAA
R12 aaGGATCCGGCGATGATGAAACTTTATC
R15 aaGGATCCTCATTTGACTGGCAAACAGG
R20 aaGGATCCAAGGACATTCCTTCCCACAA
R25 aaGGATCCAGGTTCAGGAGAATGGTTGG
R27 aaGGATCCCTAAGCAAGCTTCTTGGGTC
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ABSTRACT

In order to evaluate characteristics related to Lepidoptera pest resistance in some transgenic cotton
lines, different transgenic events from Cocker100 variety harbouring crylAb gene were tested in a
field experiment. The other plant materials were consisted from two backcrossed lines resulted from
MONS531 event and CIM-448 line, and a Chinese commercial transgenic cotton cultivar harbouring
crylAc gene named 11F1 as positive control, and Khordad and Varamin cultivars as the non-
transgenic negative control were used in the experiment. A randomaized complete block design with
three replications was adopted as the statistical model. Infestation of the field during growing season
was take palce in six stages to ensure that the field was infected uniformly by the pest. The characters
related to the pest resistance trait were recorded during growing season. The results showed that non-
transgenic cultivars comprising Varamin and Khordad experienced 24.7 and 23 percent respectively,
the maximum boll contamination, while transgenic lines showed a contamination range from
relatively suseptable (%19) to relative resistance (%2.5). Also, Maximum damage index of the pest
were exhibited in the Varamin and Khordad cultivars with %6.4 and %5.9 respectively, while the
index for transgenic lines varied from %5 to %0.6. In general, the transgenic A and B lines showed
acceptable bollworm resistance characters. More investigations are needed to confirm other
agronomic and fiber quality to be considered in commercialization of the lines.
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Figure 1. Types of damages caused by Lepidoptera pests on the cotton boll.
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Table 1. Analysis of Variance for t_ransformed data resulted from preliminary experiment on resistance
ability of some transgenic cotton lines.

R? (%) Ol oy i Ol (e Olayo (le Cdeo
Coefficient of Variation (%)  Error Mean Squares Mean Squares Traits
36 19 153 14.44™ (Boll per Plant) o;5¢ slass
57 24 0.0073 0.1623" (Boll Contamination (%)) oj9¢ (5341 1o
62 26 0.0020 0.0586™ (Locule Contamination (%)) 4> (S>9ll a0y
34 31 0.0028 0.0247™ (Boll Damage (%)) sssdcwml 0j9¢ Loy
56 25 0.1924 4.0640™ (Damage Index (%)) & jlus a3 ls

* Degree of freedom of the traits and the experimental errors are 9 and 150, respectively.

** means very significant (¢=0.01).
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Figure 2. The results of PCR analysis for the lines using crylAb/cryl Ac specific primers. The figure confirms
that all transgenic lines showed specific band of the transgenes.
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Figure 3. A. Means comparison for boll per plant trait in the genotypes with LSD test and 0=0.01. The figure
shows that boll per plant varied between genotypes which may be reflected from resistance or susceptibility of
genotypes to Lepidoptera pests. B. Means comparison for boll contamination in the genotypes with LSD test and
a=0.01. The figure illustrates that non-transgenic lines along with transgenic line D experienced maximum
contamination while two transgenic lines A and B had the least boll contamination. C. Means comparison for
locule damage in the genotypes with LSD test and 0=0.01. The figure illustrates that non-transgenic lines along
with transgenic line D experienced maximum damages while two transgenic lines A and B had the least locule
damage. D. Means comparison for boll injuries in the genotypes with LSD test and 0=0.01. The figure illustrates
that non-transgenic lines experienced minimum injuries while transgenic line D had the maximum boll injuries.
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ABSTRACT

Nitrogen (N) is one of the most important nutrients needed for the growth and
development of potato (Solanum tuberosum L.). In the course of evolution, long non-
coding RNA molecules (IncRNASs) have played a role in causing significant changes in
plant’s responses to abiotic stresses. Given the limited information available on the
mechanisms of action and the role of such important regulatory elements during potato
tuber developmental stages, this study was conducted to identify and investigate the
expression and function of IncRNAs, as well as their target genes, in response to
nitrogen treatment. The results of the present study revealed that a total of 211
differentially expressed InNcRNA molecules were detected under nitrogen treatment. Of
these, four intergenic INcRNA sequences were differentially expressed under nitrogen
treatment, and their target genes were associated with ion homeostasis, signal
transduction, and protein degradation. The metabolic pathways most frequently
associated with the target genes involved the biosynthesis of secondary metabolites,
fatty acid metabolism, and fatty acid degradation. This study identified IncRNASs in
potatoes under nitrogen treatment for the first time, marking a significant step towards
understanding the function of IncRNA in plant’s responses to nitrogen. Identifying the
location and function of these IncRNAs, along with the activity of differentially
expressed genes, will provide valuable insights into the mechanisms underlying the
plant's response to nitrogen.
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y Kyoto Encyclopedia of Genes and Genomes: KEGG
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Figure 1. Effect of nitrogen deficiency on potato growth. Left pot: nitrogen deficiency and right pot: treated
with 0.3 grams of ammonium nitrate
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Table 1. Characteristics of primers used for gRT-PCR reaction

Sequence name Primer sequence (5°-3")

Annealing temperature (°C) Amplicon length (bp)

StincRNA-161_F TCTATCTCCATCACTTGTTGTATG

60

StincRNA-161-_R CAATAACGCAAGCAATTAGGTAC 59 147
StincRNA-162_F TGCAGAATTGCAAATTAGAGATCAG 61 15
StincRNA-162_R TCTTCTATGAGTTGGTTCAGGTATT 61
StiIncRNA-63_F ATCTTTCCATCCATACTAACCATC 60 169
StincRNA-63_R 5'’ATCCAACAGCCACCTTCTC3' 57
StincRNA-75_F AGAGAAATACACGCACTAAGAGAC 62 161
StincRNA-75_R CATCTACAAACACGGCTACAATC 61
elfl-o_F ATTGGAAACGGATATGCTCCA 57 160
elfl-o_R TCCTTACCTGAACGCCTGTCA 61
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Table 2. Names and chromosomal location of LncRNAs identified in potato under nitrogen deficiency stress

Putative | name Chromosome position

Contractual name

Chromosome position

StIncRNA-1 chr01:13964104-13965507
StiIncRNA-2 chr01:21526475-21527732
StincRNA-3 chr01:21529207-21529784
StincRNA-4 chr01:28166081-28167741
StiIncRNA-5 chr01:31297785-31299166
StiIncRNA-6 chr01:33643651-33646864
StincRNA-7 chr01:3570218-3572360
StincRNA-8 chr01:47521639-47523742
StiIncRNA-9 chr01:5358910-5359451
StIncRNA-10 chr01:53751745-53752326
StiIncRNA-11 chr01:53752893-53753533
StiIncRNA-12 chr01:53755049-53755418
StiIncRNA-13 chr01:53755958-53760263
StincRNA-14 ¢hr01:55307727-55310110
StiIncRNA-15 chr01:58532012-58534171
StiIncRNA-16 chr01:62396333-62398604
StiIncRNA-17 chr01:63911906-63912970
StiIncRNA-18 chr01:63918281-63919077
StIncRNA-19 chr01:64740091-64742193
StiIncRNA-20 chr01:67182608-67183722
StiIncRNA-21 chr01:68671900-68673843
StiIncRNA-22 chr01:69080239-69082111
StiIncRNA-23 chr01:7299440-7301832
StiIncRNA-24 chr01:86079170-86080540
StiIncRNA-25 chr03:43727240-43729380
StiIncRNA-26 ¢hr03:51020807-51022072
StiIncRNA-27 chr03:59724948-59727739
StiIncRNA-28 ¢hr03:60035981-60037739
StiIncRNA-29 chr04:1715669-1717289
StiIncRNA-30 chr04:1733518-1735026
StiIncRNA-31 chr04:18208376-18208861
StiIncRNA-32 chr04:20747321-20749150
StiIncRNA-33 chr04:22388940-22392095
StiIncRNA-34 chr04:29127288-29129514
StiIncRNA-35 chr04:38316029-38316493
StiIncRNA-36 chr04:46125856-46127432
StIncRNA-37 chr04:51640111-51640680
StiIncRNA-38 chr04:5340445-5343265
StiIncRNA-39 chr04:5436490-5436984
StiIncRNA-40 chr04:58307895-58310072
StincRNA-41 chr04:597630-601541
StiIncRNA-42 chr04:59939297-59941596
StiIncRNA-43 chr04:606282-606730
StiIncRNA-44 chr04:65867011-65868126
StiIncRNA-45 chr04:65875795-65876606

StincRNA-46 chr04:9328117-9329863

StincRNA-107
StincRNA-108
StincRNA-109
StincRNA-110
StincRNA-111
StiIncRNA-112
StincRNA-113
StincRNA-114
StincRNA-115
StiIncRNA-116
StincRNA-117
StincRNA-118
StincRNA-119
StiIncRNA-120
StincRNA-121
StincRNA-122
StiIncRNA-123
StincRNA-124
StincRNA-125
StiIncRNA-126
StiIncRNA-127
StincRNA-128
StincRNA-129
StiIncRNA-130
StincRNA-131
StiIncRNA-132
StiIncRNA-133
StincRNA-134
StiIncRNA-135
StiIncRNA-136
StiIncRNA-137
StiIncRNA-138
StincRNA-139
StiIncRNA-140
StiIncRNA-141
StincRNA-142
StIncRNA-143
StincRNA-144
StincRNA-145
StiIncRNA-146
StIncRNA-147
StincRNA-148
StiIncRNA-149
StiIncRNA-150
StincRNA-151
StiIncRNA-152

chr01:8739041-8740307
chr01:9460818-9461380
chr02:18101953-18103716
chr02:18871211-18872102
chr02:20097382-20100259
chr02:22969938-22971875
chr02:26915902-26917304
chr02:30674462-30677192
chr02:32005455-32006057
chr02:33801300-33801528
chr02:38967466-38971167
chr02:40315273-40316759
chr02:43564117-43567893
chr02:44806346-44807191
chr02:7842505-7843670
chr02:8710395-8711023
chr03:18700345-18703311
chr03:25511542-25512020
chr03:25900482-25901285
chr03:32560521-32562636
chr03:32566699-32569085
chr03:34762900-34764275
chr03:38429897-38431958
chr03:40882970-40884362
chr03:41312872-41313468
chr05:525800-528977
chr05:8546915-8548721
chr05:8824775-8825047
chr06:17204994-17205315
chr06:22318413-22319692
chr06:23181005-23182484
chr06:23183372-23183833
chr06:3090836-3092214
chr06:39437920-39439403
chr06:43007658-43009141
chr06:46519267-46520734
chr06:48412873-48413235
chr06:49779585-49781818
chr06:55989928-55992728
chr06:58439197-58439562
chr06:8004796-8005678
chr07:15616831-15618483
chr07:18960877-18964687
chr07:21089784-21093308
chr07:31094448-31099259
chr07:31431329-31435104
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Continued table 2. Names and chromosomal location of LncRNAs identified in potato under nitrogen

deficiency stress

Putative | name

Chromosome position

Contractual name

Chromosome position

StiIncRNA-47
StiIncRNA-48
StiIncRNA-49
StiIncRNA-50
StiIncRNA-51
StiIncRNA-52
StiIncRNA-53
StiIncRNA-54
StiIncRNA-55
StiIncRNA-56
StiIncRNA-57
StiIncRNA-58
StiIncRNA-59
StiIncRNA-60
StiIncRNA-61
StiIncRNA-62
StiIncRNA-63
StiIncRNA-64
StiIncRNA-65
StIncRNA-66
StIncRNA-67
StiIncRNA-68
StiIncRNA-69
StiIncRNA-70
StiIncRNA-71
StIncRNA-72
StiIncRNA-73
StiIncRNA-74
StIncRNA-75
StIncRNA-76
StIncRNA-77
StiIncRNA-78
StiIncRNA-79
StiIncRNA-80
StiIncRNA-81
StiIncRNA-82
StiIncRNA-83
StiIncRNA-84
StiIncRNA-85
StiIncRNA-86
StiIncRNA-87
StincRNA-88
StiIncRNA-89
StiIncRNA-90
StincRNA-91
StiIncRNA-92
StiIncRNA-93
StincRNA-94
StiIncRNA-95
StIncRNA-96
StiIncRNA-97
StiIncRNA-98
StiIncRNA-99
StiIncRNA-100
StiIncRNA-101
StiIncRNA-102
StiIncRNA-103
StiIncRNA-104
StiIncRNA-105
StiIncRNA-106

chr04:9443270-9443605
chr05:40640284-40642343
chr05:47627768-47629887
chr09:11471221-11473097
chr09:14904636-14906659
chr09:18590690-18590915
chr09:24989203-24993001
chr09:25082311-25083427
chr09:35689139-35689498
chr09:38933484-38934678
chr09:40195971-40199700
chr09:40903708-40904315
chr09:4372957-4373713
chr09:45568098-45569418
chr09:52994949-52997094
chr09:56426509-56427939
chr09:58631381-58632701
chr09:63758136-63759902
chr09:7741610-7742294
chr09:9865021-9867573
chr10:25255783-25257221
chr10:2856208-2858759
chr10:3356200-3357967
chr10:38064936-38066354
chr10:39029637-39031385
chr10:39710699-39713542
chr10:41570148-41572059
chr10:42603962-42605703
chr10:43339868-43340625
chr10:44107459-44110265
chr10:45895315-45897777
chr10:49419803-49420130
chr10:50689839-50690914
chr10:50696484-50697019
chr10:52409789-52411593
chr10:52927694-52929208
chr10:59498505-59500016
chr10:5956402-5959050
chr10:7665652-7667355
chr11:15027306-15029335
chr11:18914259-18916463
chr11:21749461-21751129
chr11:28764242-28764938
chr11:33635647-33641461
chr11:35782768-35783347
chr11:38795650-38796150
chr11:41752200-41753075
chrl11:46464639-46469217
chrl11:46474113-46476801
chr11:8694111-8695917
chr11:924189-925642
chr12:15623126-15624983
chr12:16316837-16319806
chr09:1268028-1268817
chr09:61123545-61125295
chr10:56210491-56210988
chr11:37600035-37601983
chr11:46531263-46531660
chr12:11354258-11354722
chr12:9404039-9405109

StincRNA-153
StiIncRNA-154
StiIncRNA-155
StiIncRNA-156
StiIncRNA-157
StincRNA-158
StiIncRNA-159
StincRNA-160
StincRNA-161
StiIncRNA-162
StiIncRNA-163
StincRNA-164
StiIncRNA-165
StiIncRNA-166
StiIncRNA-167
StincRNA-168
StiIncRNA-169
StiIncRNA-170
StincRNA-171
StiIncRNA-172
StiIncRNA-173
StiIncRNA-174
StiIncRNA-175
StiIncRNA-176
StiIncRNA-177
StiIncRNA-178
StiIncRNA-179
StincRNA-180
StincRNA-181
StincRNA-182
StincRNA-183
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Figure 2. Interaction network of target genes regulated by long non-coding RNAs identified in potato
transcriptome under nitrogen deficiency stress

1. Biological process: BP
2. Molecular function: MF
3. Cellular component: CC
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Figure 3. Functional analysis of target genes of DE-IncRNA identified in potato transcriptome under
nitrogen deficiency stress treatment
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Table 5. Evaluation of interaction between DE-IncRNA and DEGs using LncTar

Sequence name

Target protein Activity

StincRNA-162
StincRNA-161

Solt.DM.07G008820.1
Soltu.DM.10G017580.1

StincRNA-161 Soltu.DM.08G011960.1

Involved in phosphate deficiency, phosphate transport and homeostasis
Involved in the ubiquitination of proteins involved in the cell cycle
responsible for the isomerization of 4,2'4',6'-tetrahydroxychalcone (also

called chalcone)
Involved in the binding of the phosphate group to other amino acids such

StiIncRNA-63 Soltu.DM.01G051440.1

as serine and threonine, the phosphorylation of proteins for signal

transduction in the cell cycle.
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ABSTRACT

Salinity stress negatively affects plant growth and productivity by causing ion
toxicity, osmotic stress, and hormonal imbalances. With the expansion of
greenhouse-based vegetable production, identifying genotypes tolerant to
abiotic stresses such as salinity is essential for sustainable agriculture. This
study assessed the salinity tolerance of three promising lettuce lines (20, 7, and
4), the local cultivar ‘Setareh, * and two foreign cultivars, ‘Lolarosa’ and
‘Mignonette, > under controlled greenhouse conditions. A factorial experiment
was conducted in a completely randomized design with four replications at
Razi University, Kermanshah, during the 2023-2024 growing season. Plants
were exposed to increasing salinity levels (0, 10/5, 20/10, and 30/15 mM
NaCl/CaClz) starting from the 3rd-4th leaf stage. Physiological and
biochemical traits evaluated included chlorophyll fluorescence (Fv/Fm,
Y(PSII)), leaf greenness, total soluble sugars, phenols, and flavonoids. Results
showed a significant reduction in photosynthetic efficiency (Fv/Fm and
Y(PSII)) with increasing salinity, reflecting a decline in growth. However,
salinity stress also triggered a notable increase in osmoprotectants (soluble
sugars) and secondary metabolites (phenols and flavonoids), indicating an
antioxidant defense response. These findings reveal genotype-specific
differences in salinity tolerance and offer useful insights for selecting lettuce
cultivars better suited to saline environments.
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Figure 1. Correlation of chlorophyll fluorescence, biochemical, and physiological traits in lettuce genotypes under salt stress
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ABSTRACT

In recent years, the use of plants for the synthesis of nanoparticles has gained significant attention due
to its cost-effectiveness and environmental friendliness. For the green synthesis of iron oxide
nanoparticles, the leaf extract of Cressa cretica L. was employed as a reducing agent. When iron
sulfate was added to the leaf extract, iron oxide nanoparticles formed within minutes. The initial
indication of nanoparticle synthesis was a color change in the solution from yellow to dark brown.
The synthesized iron oxide nanoparticles were characterized using various analytical techniques,
including UV-visible spectrophotometry, X-ray diffraction (XRD), Fourier-transform infrared
spectroscopy (FT-IR), and transmission electron microscopy (TEM). The UV-visible
spectrophotometry spectrum exhibited a peak at 280 nm, indicating the transfer of oxygen electrons
to the synthesized iron oxide nanoparticles. The XRD analysis revealed the crystalline structure of the
nanoparticles, with 20 values of 35.64 and 43.42, confirming their successful formation. TEM images
showed that the synthesized nanoparticles were uniform and spherical, with an average size of 21 nm.
The FT-IR spectrum identified functional groups derived from plant phytochemicals, which likely
contributed to the formation and stabilization of the nanoparticles. The analysis also confirmed the
presence of flavonoids and phenolic compounds in the Cressa cretica L. leaf extract. These
compounds are believed to facilitate the reduction of metal ions and play a role in nanoparticle
formation. Additionally, they act as natural capping agents, stabilizing the nanoparticles and
preventing their aggregation. The synthesized iron oxide nanoparticles exhibited significant
antibacterial activity against Staphylococcus aureus, Streptococcus pyogenes, and Escherichia coli.
At a concentration of 3000 pg/ml, inhibition zones of 7 mm and 14 mm were observed for
Escherichia coli and Streptococcus pyogenes, respectively. These findings suggest that the
synthesized nanoparticles have potential applications in the development of antibacterial drugs and
other biological applications.
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Figure 1. The solution's color changed from yellow to dark brown and precipitation of the synthesized
nanoparticles
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Figure 2. UV spectrum of iron oxide nanoparticles synthesized using Cressa cretica leaf extract
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Figure 3. FT-IR spectrum of iron oxide nanoparticles synthesized using Cressa cretica extract
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Figure 4. TEM image of iron oxide nanoparticles synthesized using Cressa cretica leaf extract
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pyogenes (left figure)
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ABSTRACT

In recent years, the extensive use of genetically modified products derived from genetic
engineering technology has raised significant concerns regarding their biosafety,
particularly in relation to food, human health, and the environment. This article aims to
highlight the necessity of establishing a comprehensive risk assessment system at the
macro level for genetically modified products, clarify the mechanisms underlying their
potential risks, introduce various risk assessment approaches, and examine the essential
tools required for designing such a system using large-scale system design
methodologies. Given the complexity of this design process —which must account for
artifacts, individuals, tools, processes, organizations, and the broader environment—
the research adopts a qualitative, design-based methodology. This study explores three
critical stages: identifying potential risks, elucidating the mechanisms of risk
emergence, and designing appropriate assessment methods for genetically modified
products. Based on these analyses, an integrated risk assessment framework that
incorporates both micro- and macro-level perspectives is proposed. Ultimately, the
establishment of robust evaluation and regulatory systems for genetically modified
products, along with periodic reviews to ensure continuous improvement, must be
prioritized in parallel with advancements in the scientific production and
commercialization of these products.
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