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Abstract

Despite the significant benefits of transgenic crops, there is a general concern that if these crops, like their
non-transgenic counterparts, are safe for human and animal nutrition. One way to investigate the food
safety of these crops is to compare the molecular properties of transgenic crops with their natural parents
as well as crops resulted from conventional breeding which have a history of safe use. This research
pursued to determine whether the set of changes that occurred in the two transgenic events of rhizomania-
resistant sugar beet is comparable to the parental non-transgenic plants and was within the range of
natural changes? Whether genetic engineering led to the generation of compounds that are not safe for
humans and animals? Investigations have shown that proteomic alterations in both transgenic lines were
minimal and within the range of natural variations. Metabolomic changes in a selected S6 event were very
low while there were remarkable alterations in the metabolome of S3 event, although these were within

the range of natural deviations too.
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Table 1- Name and status of accumulation of proteins that showed different expression in sugar beet root.

Protein No.  Protein Name Accumulation Status
1 1-aminocyclopropane-1-carboxylate synthase (Fragment) S3*
2 Phospholipase D delta S6 |
3 Putative cytochrome c oxidase subunit Il PS17 (Fragments) S3 *, S6 *
4 Tyrosine--tRNA ligase 1, cytoplasmic S6 *, S3 1
5 Protein PPLZ12 S31,56 |
6 Proteasome subunit beta type-2 S3 1,861
7 CST complex subunit STN1 S6 1
8 Vacuolar protein sorting-associated protein 22 homolog 1 S31,S6 |
9 Phenylcoumaran benzylic ether reductase, Pyrcb S6 |
10 Glutaredoxin-C3 S6 |
11 Putative aluminum-activated malate transporter 11 S6 *
12 Cytochrome P450 714D1 S3* 56 |
13 Replication factor C subunit 4 S31
14 Probable serine/threonine-protein kinase PBL9 S3 1,86 ]
15 Cysteine proteinase inhibitor A S31
16 Adenine nucleotide transporter BT1, chloroplastic/amyloplastic/mitochondrial S3+,S6 +
17 NRR repressor homolog 1 S3 1,861
18 Aspartate aminotransferase P2, mitochondrial (Fragment) S3+,S6 +
19 Monothiol glutaredoxin-S2 S3 1,861
20 Probable trehalose-phosphate phosphatase 2 S3*, 56 *
21 Cysteine protease inhibitor 10 (Fragment) S31
22 Ribonuclease J S31,S61
23 Probable pyridoxal 5’-phosphate synthase subunit PDX2 S3 *
24 Putative pentatricopeptide repeat-containing protein At1g12700, mitochondrial S31
25 Soluble inorganic pyrophosphatase S6 1
26 Probable fructokinase-1 S3*,S6 |
27 Eukaryotic translation initiation factor 3 subunit B S3*
28 Putative zinc finger A20 and AN1 domain-containing stress-associated protein 8 S3 1,861
29 Hypersensitive-induced response protein 4 S6 1
30 26.7 kDa heat shock protein, chloroplastic S31,S6 |
31 Lectin S3+
32 Antiviral protein S S3+, 56 +

ND ooy | 5 olasl 37 g + g oo 8 :(WT) )l 5 8 ol L aclin ,3S6 5 S3 syl 5 Glaslis; s by mass o Cunds
2 33 55 Sledibl

The status of protein accumulation levels for S3 and S6 transgenic plants compared with the non-transgenic plant (WT): * absent, + present, 1 up-regulated,
and | down-regulated proteins. ND, no data.
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Table 2 - Name and status of accumulation of metabolites that showed different accumulation in sugar beet root.

Metabolite Name

Accumulation Status

Arg

NC

Ser

NC

Glu

NC

Gaba

NC

Pro

NC

Tyr

NC

Met

NC

Gly

31,561

Asn

S31

Gin

S31

Asp

S31

Thr

S31

Ala

S31

Val

S31

His

S31

Lys

S31

lle

S31

Leu

S31

Phe

S31

Glucose

NC

Fructose

NC

Sucrose

NC

ADP

NC

AMP

NC

UTP

NC

UDP

NC

UMP

NC

Malate

NC

Succinate

NC

Trans-aconitate

NC

Citrate

NC

Fumarate

NC

Glucose-1-phosphate

NC

Glucose-6-phosphate +
Fructose-6-phosphate

NC

3-phosphoglycerate

NC

Phosphoenolpyruvate

NC

ADP- Glucose

NC

UDP- Glucose

NC

ATP

S3 1,86 |

Cis-aconitate

S3|

Fructose-1,6-bisphosphate

s3]

s 03 NC oy 5 | 5 ol 31 (W) ol 58 olS L aglio 1556 5 S3 ol 5 szl 55 e plee o e Cens
The status of metabolite accumulation levels for S3 and S6 transgenic plants compared with the non-transgenic plant (WT): 1 up-regulated metabolite, |
down-regulated metabolite, and NC, no change.

VFoo oylimn) 9 3l Y o losds [pd 0590 / s ) (ot § Sl  owikieo



0L 5 (g e

P I ple 5 85555 Sl i 0 1S )

Aly oS 4 86 sl Ll glaad Lls, S s
AN SR PN

sl 5383 586 ly o KT ulas PCA SIUT s
Ly bty JS 51 doys AVAR S sl s ey (FL) Lol 53
ol e sy w5386 5 Wiy OLLS das e LSS
b o=l JS 51 dens WA &S s s o 5l (F2)
sl ol aes Lly, (Y ISK2) das e LSS
Cis- {UDPGIc ADPGIc Sucrose Fructose Frul,6bP
AMP ATP Malate Succinate (Trans-aconitate @aconitate
¥ b, S s syl Siewes F1OL UDP
Citrate  Glucose  Glc6P+Fru6P  GlclP  PGA
3,05 Sieees F2 LUMP 5 UTP.ADP Fumarate

i S3 WT S6

ot Sl e 51 LS S glacd plie o aslis o
s wle oS o s SIS Gl st
s S6 sl o3 e s alS s s JT gladad wlivs
55 S Jomys 3 5 Ly alS Wiy oS ¢S, 4 ATP (gl oome
s oleld 58 08 Ck.ﬂ ATP o de S3 slu,

(Y 5d) Sl 2als Wi ol 055G 4 50 Sl S s
e s 4 ATP (lges JalS &S ol S5 4 o5Y
ol Jsb s ATP 15 sl sy RNA il il
BB 58S ol s 5 e e a3 el
St Jol2) e DS 0 € (S U3 2 et
o o3 0 5l aS 5 SKISE s (S o silie 5 aval

(Hejri etal. 2022) 5 5 Ao )3 Y0 550> 5 5 ,Kadx S3 s

by 4 sl Olis ol adi 5o e gl glad = LT
g js&izf .,U\j e‘.:§ “ S3 )\.,l;'-) Lg.,\._JS LglAgL:JfL"m

Euo-n u.;.v,w.! Se WT S3

51{5}(.5@;564.4]%@%;@)4}5}&1.86)83 WT s S 5o (0) @S glacd plie 5 () ansel gladanl ol = a2 ) S

Figure 1- Heatmap of amino acids (a) and key metabolites (b) in sugar beet leaves WT, S3 and S6. Blue and red indicate low and high accumulation levels,
respectively.
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Figure 2- PCA analysis of WT, S3 and S6 sugar beet leaves metabolites. PCA1 (F1) and PCA2 (F2) represent 100% of the variance.
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