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Effect of Heat, Pressure, and Acid Treatments on DNA and
Protein Stability in GM Soybean

In-Soon Pack, Soon-Chun Jeong, Won-Kee Yoon, Sangkyu Park,
Eun-Soo Youk, and Hwan-Mook Kim#*

LMO Evaluation Laboratory, Bio-Evaluation Center, Korea Research Institute of Bioscience and Biotechnology

Debates on safety of genetically modified (GM) crops have led to mandatory-labeling legislation of GM foods in
many countries including Korea. Effects of heat, pressure, and acid treatments on degradation of DNAs or
proteins in GM soybean at levels below detection limits of qualitative PCR and lateral flow strip test (LFST)
methods were examined. Results showed that genomic DNAs and proteins were degraded into fragment sizes no
longer possible for detection of inserted gene depending on thermal, or thermal and pressure treatment period.
Detectability of LFST for toasted meal increased in weakly treated soybean. DNA and protein detection methods
were barely effective for detection of GM ingredient after 121°C and 1.5 atmospheric treatment for 20 min.
These results will be useful in determining GM labeling requirements of processed foods.
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Fig. 1. Schematic diagram of amplified genomic region for
HS2906 soybean and limit of PCR detection using the designed
primer pair.

(A) Part of the transgenic genomic region of HS2906 and positions
of primers used for detection in the present study. CaMV 358:
cauliflower mosaic virus 35S promoter, CTP: Chloroplast transit
peptide leader sequence, CP4-EPSPS: 5-Enolpyruvylshikimate-3-
phosphate synthase gene from Agrobacterium tumefaciens strain
CP4, NOS, nopaline synthase terminator. (B) Limit of detection of
Roundup Ready soybean (RRS) in genomic DNAs from RRS
certified reference materials obtained from Institute for Reference
Materials and Methods (Geel, Belgium). DNA ladder is indicated by
SM and negative control by -. Percent RRS ingredients ranging from
0% to 5% are indicated at top of each lane.
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Fig. 2. Effects of heat, heat and pressure, and acid treatments on detection of RRS soybean.

(A) Effect of 1 hr-heat treatment on detection of RRS soybean. 35S promoter- PCR from 100% and 3% soybean ingredients; Lectin PCR from
100% and 3% GM soybean ingredients. DNA ladder (100 bp) (Bioneer, Daejon) is indicated by M and negative control by -, and untreated
positive control by +. Treated temperature (“C) is indicated at top of each lane. (B) Effect of heat treatment at 160°C on detection of RRS
soybean. 358 promoter- PCR from 100% GM soybean ingredient: Lectin PCR from 100% GM soybean ingredient. DNA ladder (100 bp)
(Bioneer. Daejon) is indicated by M and negative control by -. Duration of heat treatment (min) is indicated at top of each lane. (C) Effect of 1.5
atmosphere pressure treatment at 120°C on detection of RRS soybean. 35S promoter- PCR; Lectin PCR; EPSPS-PCR. DNA ladder (100 bp)
(Bioneer, Daejon) is indicated by M, negative control by -, and untreated positive control by +. Percent GM ingredient and duration of pressure
treatment (min) are indicated at top of each lane. (D) Effect of 1 hr acid treatment on detection of RRS soybean. 35S promoter- PCR from 100%
and 3% soybean ingredient; Lectin PCR from 100% and 3% GM soybean ingredient. DNA ladder (100 bp) (Bioneer, Daejon) is indicated by M
and untreated positive control by +. Treated pH is indicated at top of each lane.
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Fig. 3. Agarose gel electrophoresis profiles of genomic DNAs extracted from RRS soybeans after heat treatment or heat and pressure

treatment.

(A) Genomic DNAs extracted from 100% and 3% RRS soybean ingredient after | hr heat treatment using the CTAB method. DNA ladder (100 bp)
(Bioneer, Daejon) is indicated by M and untreated positive control by +. Temperature (min) is indicated at top of each lane. (B) Genomic DNAs
extracted from 100% and 3% RRS soybean ingredient after 1.5 atmosphere pressure treatment at 120°C using the CTAB method. DNA ladder (100
bp) (Bioneer, Daejon) is indicated by M and untreated positive control by +. Duration of pressure treatment (min) is indicated at top of each lane.
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Fig. 4. Effect of 1 hr-heat treatment (HT) or heat and pressure treatment (HPT) on protein detection of RRS soybean using latral flow strips.
(A) Detection of EPSPS using Trait RUR Bulk Soybean 5-minute Test Kit from 100% and 3% GM soybean ingredient. (B) Detection of EPSPS
using Trait RUR Toasted Meal teat kit from 100% and 3% GM soybean ingredient. Untreated positive control is by +. Treated temperature (°C)
or duration of 1.5 atmosphere pressure treatment at 120°C are indicated at top of each lane.
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