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NATIONAL FOREWORD

This Indian Standard (Part 6) which is identical with ISO/TS 20224-6 : 2020 ‘Molecular biomarker
analysis — Detection of animal-derived materials in foodstuffs and feedstuffs by real-time
PCR — Part 6: Horse DNA detection method’ issued by the International Organization for
Standardization (ISO) was adopted by the Bureau of Indian Standards on recommendation of the
Biotechnology for Food and Agriculture Sectional Committee and approval of the Food and Agriculture
Division Council.

This Indian Standard is published in nine parts as adoptions of the corresponding parts of
ISO/TS 20224. The other parts in this series are:

Part 1 Bovine DNA detection method
Part 2 Ovine DNA detection method
Part 3 Porcine DNA detection method
Part 4 Chicken DNA detection method
Part 5 Goat DNA detection method
Part 7 Donkey DNA detection method
Part 8 Turkey DNA detection method
Part9 Goose DNA detection method

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention
is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should
be read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice
is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to certain International Standards for which Indian
Standards also exist. The corresponding Indian Standards, which are to be substituted in their
respective places, are listed below along with their degree of equivalence for the editions indicated:

International Standard Corresponding Indian Standard Degree of
Equivalence

ISO 20813 Molecular biomarker IS 17969 : 2023 Molecular biomarker Identical with
analysis — Methods of analysis for the analysis — Methods of analysis for the SO 20813 : 2019
detection and Identification of animal detection and Identification of animal

species in foods and food products species in foods and food products

(nucleic acid-based methods) — (nucleic acid-based methods) — General

General requirements and definitions ~ requirements and definitions

(Continued on third cover)
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Introduction

Fraudulent adulteration of meat in food and feed threatens both public safety and commerce.
Adulteration can affect those adhering to ethnological dietary rules, economic development and social
stability. This document provides a real-time polymerase chain reaction (real-time PCR) analytical
method for the identification of meat animal species from nucleic acid present in the ingredients of food
and feed.

Animal-derived biological materials in food and feed are detected and identified in the laboratory with
the following successive (or simultaneous) steps: preparation of the test portion/sample, nucleic acid
extraction and purification, PCR amplification and interpretation of results. This document provides
guidance for PCR amplification and interpretation of results, specific to horse DNA detection.

The ISO 20224 series consists of technical specifications that describe specific applications. New
species DNA detection methods established in the future will be added as independent parts.
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Indian Standard

MOLECULAR BIOMARKER ANALYSIS — DETECTION OF
ANIMAL-DERIVED MATERIALS IN FOODSTUFFS AND
FEEDSTUFFS BY REAL-TIME PCR

PART 6 HORSE DNA DETECTION METHOD

1 Scope

This document specifies a real-time polymerase chain reaction (real-time PCR) method for the
qualitative detection of horse-specific DNA derived from food and feed. It requires the extraction of an
adequate amount of PCR amplifiable DNA from the relevant matrix and can be applied to the detection
of horse material derived from domestic horse (Equus caballus), mule (Equus caballus Q@ x Equus asinus
@), hinny (Equus caballus &' x Equus asinus @) and zebroid (Equus caballus x Equus simplicidens). The
assay also detects the species Przewalski’s horse (Equus przewalskii) and zebra (Equus burchellii).

The target sequence is an Equus caballus isolate Twilight breed thoroughbred chromosome 28,
EquCab3.0, whole genome shotgun sequence (i.e. GenBank accession number NC_009171.3)[2], which
is present as a single copy per haploid genome. The provided PCR assay for this target has an absolute
limit of detection of five copies per reaction, with = 95 % replicability at this concentration (LODgs ).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 16577, Molecular biomarker analysis — Terms and definitions

ISO 20813, Molecular biomarker analysis — Methods of analysis for the detection and identification
of animal species in foods and food products (nucleic acid-based methods) — General requirements and
definitions

ISO 21571, Foodstuffs — Methods of analysis for the detection of genetically modified organisms and
derived products — Nucleic acid extraction

ISO 24276, Foodstuffs — Methods of analysis for the detection of genetically modified organisms and
derived products — General requirements and definitions

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 16577 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/
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4 Scientific basis

DNA is extracted from the test portion by applying a suitable method (see ISO 21571:2005, A.1). The
DNA analysis consists of two parts:

— verification of the quality and amplifiability of the extracted DNA using a PCR assay specific for
eukaryotes (e.g. 18S rRNA gene) or mammals and poultry (e.g. myostatin gene);

— detection of the horse species-specific DNA sequence of the single-copy Equus caballus isolate
Twilight breed thoroughbred chromosome 28, EquCab3.0, whole genome shotgun sequence.
(GenBank accession number NC_009171.3) in a real-time PCR.

NOTE The copy number of the eukaryotic ribosomal 18S RNA (18S rRNA) gene in a cell varies from several
hundred to several thousand, while the specific target sequence in the horse genome and myostatin gene in
mammals and poultry genome are single copy. The copy number of the specific target sequence in the horse
genome was confirmed by bioinformatics analysis at the whole genome scale (see Annex A) and digital PCR for
absolute quantification.

5 Reagents and materials

5.1 General

For this document, only chemicals and water of recognized analytical grade, appropriate for molecular
biology, shall be used. Unless stated otherwise, solutions should be prepared by dissolving the
corresponding reagents in water followed by autoclave sterilization. For all operations in which gloves
are used, gloves shall be powder free. The use of aerosol protected pipette tips (protection against
cross-contamination) is recommended.

5.2 PCRreagents

5.2.1 PCR master mix.

PCR master mix contains thermostable DNA polymerase, pH buffer, KCl, MgCl,, uracil-DNA glycosylase
(UDG) and the four dNTPS (dATP, dGTP, dUTP, dCTP) as a dilutable concentrate, which is ready to use.

5.2.2 Oligonucleotides.

The quality of the oligonucleotides shall be sufficient for their use as primers and probes. See Table 1.

Table 1 — Oligonucleotides

Final concentration
in PCR

Specific DNA sequence in Equus caballus isolate Twilight breed thoroughbred chromosome 28, EquCab3.0,
whole genome shotgun sequence (GenBank accession number NC_009171.3)2

Name DNA sequence of the oligonucleotide

Horse-125bp-F 5-ACTCATCAAACGCCGCTCTC-3’ 400 nmol/1
Horse-125bp-R 5-GCTGTGAAGACCCCGTTGG-3' 400 nmol/I
Horse-125bp-P 5"-[FAM]-CCAGGGCTCGGTGCTTCCAATCGC-[TAMRA]P-3’ 200 nmol/1

a2 PCR product = 41 821 144 - ACTCATCAAA CGCCGCTCTC GAGATCCGTG CACATCGTTC AATGGAAACT TCATTTTAAA
AAAGAGAAAA AGGCGATTGG AAGCACCGAG CCCTGGGTAG CGTGTGCCAA CGGGGTCTTC ACAGC-41 821 268-NC_009171.3.

b FAM: 6-carboxyfluorescein, TAMRA: 6-carboxytetramethylrhodamine.

Horse-125bp-F is base pairs 41 821 144-41 821 163, Horse-125bp-R is base pairs 41 821 250-41 821 268
and Horse-125bp-P is 41 821 216-41 821 239 of NC_009171.3, horse chromosome 28 DNA sequence.
Equivalent reporter dyes and/or quencher dyes can be used if they yield the same or better results.



IS 18273 (Part 6) : 2023
ISO/TS 20224-6 : 2020

6 Apparatus

Requirements concerning apparatus and materials shall follow ISO 20813. In addition to the usual
laboratory equipment, the following equipment is required.

6.1 Real-time thermocycler instrument.

A device that amplifies DNA in vitro and performs the temperature-time cycles is needed for PCR.
Additionally, the device shall be capable of exciting fluorescence molecules at specific wavelengths and
detecting sufficient emitted fluorescent light of the fluorophore used to perform TagMan format assays.

7 Procedure

7.1 Preparation of the test portion/sample

The test sample used for DNA extraction shall be representative of the laboratory sample and
homogeneous, e.g. by grinding or homogenizing the laboratory sample to a fine mixture. Test portion/
sample preparation shall follow the general requirements and specific methods described in ISO 21571
and ISO 20813.

7.2 Preparation of DNA extracts

The extraction/purification and quantification of DNA from the test portion shall follow the
general requirements and methods provided in ISO 21571. DNA extraction methods described in
ISO 21571:2005, Annex A, are recommended.

7.3 PCR setup

7.3.1 Reaction mixes

The method is for a total volume of 25 pl per PCR. The reaction setup is given in Table 2. Reagents
shall be completely thawed at room temperature. Each reagent shall be carefully mixed and briefly
centrifuged immediately before pipetting. A PCR reagent mixture is prepared to contain all components
except for the sample DNA. The required total amount of the PCR reagent mixture prepared depends
on the number of reactions to be performed, including at least one additional reaction as a pipetting
reserve. The number of sample and control replicates shall follow ISO 20813. Set up the PCR tests as
follows:

a) mix the PCR reagent mixture, centrifuge briefly and pipette 20 pl into each reaction vial;

b) add 5 pl of each sample DNA (20 ng/ul to 200 ng/ul) or positive DNA target control or extraction
blank control or water to the respective reaction vials;

c) mix and centrifuge briefly.
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Table 2 — Reaction setup for the amplification

Total reaction volume 25 ul

Sample DNA (20 ng/ul to 200 ng/ul) or controls 5pul

2 x PCR master mix2 12,5 ul
Primer Horse-125bp-F, ¢ = 10 umol/l and Horse-125bp-R, ¢ = 10 pumol/1 1,0 pl for each
Probe Horse-125bp-P, ¢ = 10 umol/1 0,5 ul

Water to 25 ul

a2 In the collaborative trial, a ready-to-use optimized 2 x PCR master mix containing all of the components, excluding
the template and primers, was used. The 2 x PCR master mix contains thermostable DNA polymerase, a blend of dNTPs
with dUTP and uracil-UDG to minimize carry-over PCR contamination, and a passive internal reference based on ROX dye.
Equivalent products can be used if they yield the same or better results. If necessary, the amounts of the reagents and the
temperature-time programme can be adapted.

7.3.2 PCR controls

7.3.2.1 General
PCR controls shall be as described in ISO 24276 and 1SO 20813.

7.3.2.2 Inhibition control (reference gene assay)

A reference control gene (e.g. 18S rRNA gene for eukaryotes, myostatin gene for mammals and poultry)
PCR assay using sample DNAs shall be performed to test nucleic acid amplifiability and provide control
to exclude false-negative results.

7.3.3 Real-time PCR thermocycler plate set-up

Transfer the setup reaction vials to the thermocycler. The vials should be arranged to avoid any possible
edge temperature variations associated with a particular real-time thermocycler instrument. Start the
temperature-time programme.

7.4 Temperature-time programme

The temperature-time programme as outlined in Table 3 was used in the validation study. The use of
different reaction conditions and real-time PCR cycles shall be verified. The time for initial denaturation
depends on the master mix used.

Table 3 — Temperature-time programme

Step Parameter Temperature Time Fluorescence Cycles
measurement
1 Initial denaturation 95°C 10 min no 1
Denaturation 95 °C 15s no
2 Amplification i 45
p Anneallng?r and 60 °C 60's yes
elongation

8 Accept/reject criteria

8.1 General

A corresponding real-time PCR-instrument-specific data analysis programme shall be used for the
identification of PCR products. The amplification results can be expressed differently, depending on
the instrument used. In the absence of detectable PCR products (e.g. negative controls), the result
shall be expressed as “undetermined”, “no amplification” or the maximum number of reaction cycles
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performed. If amplification of the DNA target sequence in a sample (e.g. positive controls) occurred, a
sigmoid-shaped amplification curve shall be observed. The cycle number at the crossing point of the
amplification curve and the fluorescence threshold shall be calculated [cycle threshold (C}) or cycle
quantification (C,)].

If, due to atypical fluorescence measurement data, the automatic interpretation does not provide
a meaningful result, it may be necessary to set the baseline and the threshold manually prior to
interpreting the data. In such a case, the device-specific instructions provided with the interpretation
software shall be followed.

8.2 Identification
The target sequence is considered as detected if:

— horse-specific primers Horse-125bp-F and Horse-125bp-R and the probe Horse-125bp-P produce a
sigmoid-shaped amplification curve and a C, value or ( value can be calculated;

— PCR control reactions with no added DNA (PCR reagent control, extraction blank control) produce
no amplification;

— theamplification controls (positive DNA target control, PCR inhibition control) produce the expected
amplification and C; values (or C, values).

Trace detections are defined as PCRs with C; values later than that defined at the target LODgs ,. In
the event of a trace detection or contradictory positive/negative results from different extracts of the
same sample, then the sample shall be retested. At least two new extracts shall be prepared from the
homogenized laboratory sample. A minimum of 20 PCR replicates shall be conducted across the new
extracts (e.g. ten PCR repeats for two extracted DNA, seven PCR repeats for three extracted DNA).
The target sequence shall be considered as “detected” if = 95 % of the new extract PCR results show
a positive detection. The target sequence shall be considered as “not detected” if < 95 % of the new
extract PCR results show a positive detection.

9 Validation status and performance criteria

9.1 General
Validation followed a two-part process:
a) in-house validation;

b) collaborative trial validation.

9.2 Robustness

The robustness of the method was confirmed for the collaborative trial by changing the reaction
conditions for the following factors:

a) real-time PCRinstruments (e.g. ABI 7500, BioRad CFX96, ABI 7900 HT Fast, Eppendorf Realplex 41);
b) reaction volume: 19 pl or 21 pl PCR reagent mixture plus 5 pl sample DNA (20 ng/ul to 200 ng/ul);
c) annealing temperature: 59 °C and 61 °C;

d) primer or probe concentration: both reduced by 30 %.

For each factor tested, the PCRs were analysed in triplicate, each with 20 copies of the target
sequence and with 100 copies of the non-target sequence as negative controls. Method performance

1) These are examples of a suitable products available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of these products.
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remained satisfactory for both samples and negative controls under the changed conditions for each
changed factor.

9.3 Reproducibility

The reproducibility of the method was verified in a collaborative trial with 12 participants, organized
by the Technical Center for Animal, Plant and Food Inspection and Quarantine, Shanghai Customs in
accordance with the IUPAC protocoll2] and the BVL guidelines[3l. Participants received 12 DNA samples
for the evaluation of false-positive and false-negative rates. All samples were labelled with randomized
coding numbers and consisted of six replicate samples. The 12 DNA samples were:

— six vials of horse DNA solution, 10 copies/pl;
— six vials of bovine DNA solution, 20 copies/ul.

The copy numbers were determined using the real-time PCR of this method and serial dilutions of
plasmid DNA containing the target sequence. The concentration of the plasmid-DNA (copies/pl) was
measured by digital PCR.

Participants received a PCR master mix and the oligonucleotides (primers and probes) from the
collaborative test organizer to conduct the PCR experiments.

Horse and bovine genomic DNA were extracted from horse meat and bovine meat, respectively, and then
adjusted with 0,2 x TE buffer to a nominal concentration of 10 copies/pl for horse DNA and 20 copies/
ul for bovine DNA, respectively.

The collaborative trial was designed to determine false-positive and false-negative rates. Each DNA
sample was tested by the participants in a single PCR test with 5 pl of the respective DNA solution,
using the procedure and the conditions given in Tables 2 and 3. The results of the collaborative trial are
listed in Table 4.

Table 4 — Results of the collaborative trial

Number of laboratories 12
Number of laboratories submitting results 12
Number of samples per laboratory 12
Number of accepted results 144
Number of accepted samples containing horse material 72
Number of accepted samples not containing horse material 72

False-positive results

False-positive results (in %)

False-negative results

False-negative results (in %)

9.4 Sensitivity

The absolute limit of detection (LODgs ;) for the method is five DNA copies. The collaborative trial of
the horse detection method was carried out at the same time as collaborative trials for the goat and
donkey detection methods. Goat, horse and donkey target DNA sequences were synthesized and cloned
into the pUC57 vector (2 710 bp in length, GenBank/EMBL accession number Y14837). This constructed
plasmid pUC57-ghd (3 017 bp in length) was sequenced to ensure that only one copy of the goat, horse
and donkey target DNA sequence was inserted (see Figure 1). No deletion or insertion mutations were
found in the inserted sequences (see Figure 2). The target sequences of corresponding PCR methods are
indicated.
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pUC57-ghd
(3017 bp)

6

nt 1~87 = goat amplicon (87 bp)

nt 88~182 = donkey amplicon (95 bp)
nt 183~307 = horse amplicon (125 bp)
M13 reverse promoter

B-lactamase gene (ampicillin resistance gene)

1
2
3
4
5 ColE1 origin of replication
6
7  ampicillin resistance gene promoter
8

M13 forward promoter

Figure 1 — Map of the multi-target DNA plasmid
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1 GGAAGGAAAGAGAATGGGGATATGGAGGAA AATTTAGGCA GGGAGTGGAG
51 GGAGAGATGGATGTATGGTTTTGGCTGTGT GTGGAGATGA GTCAGGTGCT
101 CCTTGAACAG CCGCTTCCCG TCAGTTGTGT CCTTAGTTGG CAACACGGTT

151 GAGAAGGATC TCAAGAGAGA CGAGTGCCTC AGACTCATCA AACGCCGCTC

201 TCGAGATCCG TGCACATCGT TCAATGGAAACTTCATTTTA AAAAAGAGAA

251 AAAGGCGATT GG AAGCACCGAGCCCTGGGTAGCGTGTGCCAACGGGGTCT

301 TCACAGC
Key
single bold underline = nt 1~87 = goat amplicon (87 bp)
double underline nt 88~182 = donkey amplicon (95 bp)
dashed underline nt 183~307 = horse amplicon (125 bp)

Figure 2 — Complete sequence of nucleotides (nt) and annotation of the insertion in plasmid
pUC57

Each participant in the collaborative trial received a solution containing plasmid pUC57 DNA adjusted
to 1 000 copies/ul of the target sequence (see Figures 1 and 2) in 20 ng/pl sonicated salmon sperm
DNA. The concentration was measured before distribution by digital PCR (QX100 Droplet Digital PCR
System?)). Serial dilutions were produced by the 12 laboratories in the range of 0,02 copies/ul to 4
copies/ul using 0,2 x TE buffer containing 20 ng/ul sonicated salmon sperm DNA. Each participant
measured six replicates per concentration level. A positive result was achieved for five copies per PCR
in 78 out of 78 tests (see Table 5).

Probability of detection (POD) describes the probability that PCR amplification will take place at a
given number of copies of the target sequences. Qualitative data generated across all laboratories and
dilution levels (see Table 5) was used to determine the POD = 0,95 of the detection method (see Table 6)
as described in Reference [3]. Standard deviation was determined to be 0,30 and the LODgys o, was 3,2
copies; both parameters well below the required maximum of 1 and 20 copies, respectivelyl4l,

2) This is a product supplied by Bio-Rad GmbH. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used
if they can be shown to lead to the same results.

8
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Table 5 — Collaborative trial results for the limit of detection (LODgyj5 o)

Copy number of specific DNA sequence in horse Number of positive results (C, < 45)
chromosome 28 per PCR (nominal) out of 72 results
20 72
10 72
72
65
51
0,5 29
0,1 6

Table 6 — Collaborative trial results for the probability of detection (POD)

Specific DNA sequence in

Parameter horse chromosome 28
Number of laboratories 12
Number of PCR replicates per dilution level 6
The mean probability of detection across 079
laboratories (LPOD) ’
POD curve Slope b relative to the ideal POD curve (b =1) 1,16
Laboratory standard deviation, o, 0,30
LODg;s o, (in copies) |Theoretical median laboratory 3,2

9.5 Specificity

A representative sequence from the horse chromosome 28 DNA sequence (GenBank accession number
NC_009171.3) was selected as a PCR targetlll. Primers and probes were designed and optimized using
primer-probe selection and optimization software.

The theoretical exclusive specificity of the horse chromosome 28 DNA sequence’s primers and probes
was analysed for homology to other species using the BLASTN programl[2l. The 125-bp sequence used as
query is part of the NCBI accession number NC_009171.3 (nucleotides position: 41821144-41821268).
Similarity search results are given in Annex A. There was no homology with other genes and genera.

The assays specified in Table 7 were established with DNA from different species (about 200 ng/PCR).
Theoretically expected data were established by queries in public NCBI databases[=l.

The inclusive specificity was tested against ten breeds including Equus caballus Selle Francais (France),
Hanoverian (Germany), Hackney (England), Thoroughbred (England), Yili (China), Xinan (China), Sanhe
(China), Hequ (China), mule (Equus caballus @ x Equus asinus &, China), hinny (Equus caballus G x Equus
asinus @, China), Przewalski’s horse (Equus przewalskii, China) and zebra (Equus burchellii, Africa). At
approximate 100 copies of target DNA, all the breed samples were detected with the expected positive
signals and amplification curves. Inclusivity of the 125 base target sequence was also evaluated using
the BLASTN program against the GenBank whole animal genomes database. Results indicating that the
125 base target sequence is unique for horse and mule animals are provided in Annex A.
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Table 7 — Specificity of the horse chromosome 28 DNA sequence detection method

Species test

Theoretically
expected

Experimental
confirmation

Animal

Bison (Bison bison)

N

N

Camel (Camelus bactrianus)

Carp (Cyprinus carpio)

Cat (Felis catus)

Cattle (Bos taurus)

Chicken (Gallus gallus)

Dog (Canis familiaris)

Donkey (Equus asinus)

Duck (Anas platyrhynchos)

Elk (Cervus canadensis)

Goat (Capra hircus)

Goldfish (Carassius auratus)

Goose (Anser anser)

Zz|Zz|IZz|Zz2|Z2|Z2|2|Z2|2|2|Z2|=2

Zz|Zz|IZz|Zz2|Z2|Z2|2|Z2|2|2|Z2|=2

Hinny (Equus caballus G' x Equus asinus Q)

Pos

Pos

Horse (Equus caballus)

Pos

Pos

Indian zebu (Bos indicus)

Mouse (Mus musculus)

Mule (Equus caballus @ x Equus asinus G')

Pos

Pos

Ostrich (Struthio camelus)

Pheasant (Phasianus colchicus)

Z

Z

Pig (Sus scrofa domesticus)

Z

4

Pigeon (Columba livia)

zZ

z

Przewalski’s horse (Equus przewalskii)

Pos

ac]
=)
7]

Quail (Coturnix coturnix)

Rabbit (Oryctolagus cuniculus)

Rat (Rattus norvegicus)

Rhesus macaque (Macaca mulatta)

Sheep (Ovis aries)

Trout (Onchorhynchus mykiss)

Turkey (Meleagris gallopavo)

Water buffalo (Bubalus bubalis)

Yak (Bos mutus)

Z|lZz|Zz|Z2|Z2|Z2|2|2|=Z2

Z|Z|Zz|Zz2|Zz2|2|2|2|Z

Zebra (Equus burchellii )

ae]
o
(72}

Pos

Human

Human (Homo sapiens)

Plant

Alfalfa (Medicago sativa)

Corn (Zea mays)

Rapeseed (Brassica rapa)

Rice (Oryza sativa)

Sorghum (Sorghum bicolor)

Soya (Glycine max)

Wheat (Triticum aestivum)

ZlZz|Zz|Zz(Zz|/z2|2|2

ZlZz|Zz|Zz(Z2|/z2|2|2

Key

Pos: positive; N: negative

10
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10 Test report

The test report should be prepared as specified in ISO 20813 and other applicable standards (e.g.
IS0 24276).

11
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Annex A
(informative)

BlastN 2.9.0 results for query of GenBank refseq_genomes (452
databases)

A.1 Query

A.1.1 QueryID: NC_009171.3 (bp 41821144 -41821268).

A.1.2 Description: Specific DNA sequence in horse chromosome 28 DNA as the target sequence.
A.1.3 Molecule type: DNA.

A.1.4 Querylength: 125 bp.

A.2 Distribution of the top 2 Blast hits on 2 subject sequences

See Figure A.1.
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Key
1 query

Figure A.1 — Key for alignment scores
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Table A.1 — Descriptions
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gud scaffold7589

Max Total Query | Evalue Ident Accession
Description score score cover %
%
Equus caballus isolate Twilight
breed thoroughbred chromosome
28, EquCab3.0, whole genome 231 231 100 8e-57 100 NC_009171.3
shotgun sequence
Equus przewalskii isolate Burgud
unplaced genomic scaffold, Bur- 220 220 97 2e-53 99,18 NW_007680602.1

A.4 Alignments

Equus caballus isolate Twilight breed thoroughbred chromosome 28, EquCab3.0, whole genome
shotgun sequence Sequence ID: NC_009171.3 44928 bp at 5’ side: retrotransposon Gag-like protein
689967 bp at 3’ side: proline-rich protein 5 isoform X1

Length: 47348498
Score

231 bits(125)

Expect
8e-57()

Number of matches: 1

Identities

125/125(100 %)

Range 1: 41821144 to 41821268

Gaps

0/125(0 %)
Query 41821144 ACTCATCAAACGCCGCTCTCGAGATCCGTGCACATCGTTCAATGGAAACTTCATTTTAAA 41821203

Frrrrrrrrerrrrrrrerr e e er e e e e e e
Sbjct 41821144 ACTCATCAAACGCCGCTCTCGAGATCCGTGCACATCGTTCAATGGAAACTTCATTTTAAA 41821203

Strand

Plus/Plus

Query 41821204 AAAGAGAAAAAGGCGATTGGAAGCACCGAGCCCTGGGTAGCGTGTGCCAACGGGGTCTTC 41821263

Frrrrrerrrrrerrrrerrrrerrer et e e et e et e e e
Sbjct 41821204 AAAGAGAAAAAGGCGATTGGAAGCACCGAGCCCTGGGTAGCGTGTGCCAACGGGGTCTTC 41821263

Query 41821264 ACAGC 41821268

Sbjct 41821264 ACAGC 41821268
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Equus przewalskii isolate Burgud unplaced genomic scaffold, Burgud scaffold7589
Sequence ID: NW_007680602.1

Length: 35098 Number of matches: 1 Range 1: 346556 to 346680
Score Expect Identities Gaps Strand
220 bits(125) 2e-53() 121/125(99 %) 0/125(0 %) Plus/Plus

Query 41821144 ACTCATCAAACGCCGCTCTCGAGATCCGTGCACATCGTTCAATGGAAACTTCATTITAAA 41821203
e NN

Sbjct 14774 ACTCATCAAACGCTGCTCTCGAGATCCGTGCACATCGTTCAATGGAARACTTICATTTTAAA 14833

Query 41821204 AAAGAGAAAAAGGCGATTGGAAGCACCGAGCCCTGGGTAGCGTGTGCCAACGGGGICTTC 41821263
NN

Sbjct 14834 AAAGAGAAAAAGGCGATTGGAAGCACCGAGCCCTGGGTAGCGTGTGCCAACGGGGTCTTC 14893

Query 41821264 AC 41821265

[
Sbjct 14894 AC 14895
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International Standard

ISO 21571 Foodstuffs — Methods of
analysis for the detection of genetically
modified organisms and derived
products — Nucleic acid extraction

ISO 24276 Foodstuff — Methods of
analysis for the detection of genetically
modified organisms and derived
products — General requirements and
definitions

Corresponding Indian Standard

IS/ISO 21571 2005  Foodstuffs —
Methods of analysis for  the detection
of  genetically modified organisms and
derived products — Nucleic acid extraction

IS/ISO 24276 2006 Foodstuff —
Methods of analysis for the detection of
genetically modified organisms and
derived products — General requirements
and definitions

Degree of
Equivalence

Identical with
ISO 21571 : 2005

Identical with
ISO 24276 : 2006

The technical committee has reviewed the provisions of the following International Standard referred in
this adopted standard and has decided that it is acceptable for use in conjunction with this standard:

International Standard

ISO 16577 Molecular

biomarker

Title

analysis — Vocabulary for

analytical methods in agriculture and food production

molecular

biomarker

In reporting the results of a test or analysis made in accordance with this standard, if the final value,
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for
rounding off numerical values (second revision)'.
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