Development of a standard,
validated procedure for the
Isolation of transgene flanking
regions in GM crops and
detailed analysis of transgene

iInsertion

Introduction

The isolation and analysis of transgene flanking regions forms a key component of the
molecular analysis and safety assessment of GM plants. The determination of flanking
regions may identify the position of the transgene in the host genome to provide
information on whether functional or regulatory genes have been disrupted, new open
reading frames created, and unique identification sequences for traceability.
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ﬁ Objectives

There are currently a number of PCR-based protocols that have
been used to isolate the genomic regions flanking transgenes.
However, there is no standard, validated method that has been
shown to be appropriate for a range of different GM plants and a

a
range of different types of insertion.

The aim of this project is to develop
standard, validated procedures for
the isolation of transgene flanking
regions in a range of GM crops, with

range of different transgene

insertion patterns.

&
Over ten DNA extraction methods were
compared to determine the optimal
procedure for potato and barley leaf
material including:
Commercial Spin Column kits (DNeasy®,
NucleoSpin®, PowerPlant™, E.N.Z. A™
Plant DNA);

under investigation.

“Betermination of the length of vector backbone in
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A novel pre-screen method based on real-time qPCR and the Universal Probe
Library (Roche) for determination of the length of vector backbone was developed
due to its common integration in transgenic potato lines. Real-time gPCR was also
used to quantify the copy number of transgenes in the potato and barley lines

Kits:

* DNA Walking SpeedUp™ Kit Il (Seegene)
* APAgene™ GOLD Genome Walking Kit (BIO S&T)
« Universal Vectorette™ System UVST (Sigma)

Advantages

fora ONA

Magnetic Resins (ChargeSwitch®);

Four Manual CTAB- or SDS-based
methods;

Proprietary Reagents (DNAzol®,
AquaGenomic™).

Relatve Quantiicaton. Agrobacterium-derived lines

Three commercial DNA Walking kits were compared with the
Adaptor-Mediated PCR technique previously used
successfully for barley (Harwood et. al., 2004).

Transgene-specific primers were designed according to the
kit specifications to determine flanking regions from the right
border (RB) and left border (LB) in single insert,

pBin19; Morris et. al., 2006a,b), single and double transgenic
copy barley lines (vector pAL135; Travella et. al., 2005), and
methods compared in terms of success and reliability.

of transgenic potato (vector

<= Results
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There was no significant difference between DNA Both the SpeedUp
extraction methods for potato and barley leaf ™ and APAgene™
material in terms of quality based on PCR GOLD DNA

Walking kits were
successful in
isolating transgene
flanking regions in
potato transgenic
lines.

amplification and restriction enzyme digestion,
but DNA yield was significantly higher using the
manual methods (i.e., CTAB- or SDS-based; 25
g DNA/100mg) or the AquaGenomic™ solution
(15 pug DNA/100mg).

There were considerable amounts of backbone at
either the left border (LB) and/or right border (RB)
and some unusual rearrangements detected in
single copy transgenic lines of potato under
investigation.
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§‘f" Conclusions

 In terms of success, throughput, and reliability, the DNA Walking
SpeedUp™ Kit Il (Seegene) emerged as the preferred method for
analysis of single copy transgenic lines of potato and barley. Work
is currently underway to extend the methods to more complex lines
with multiple transgene copies and to a range of other GM crops.

e |t is anticipated that the
recommendations made in this
proposal will be relevant to emerging
regulations for the safe development
of transgenic crops.
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In transgenic barley lines, the Adaptor-Mediated method was as successful as the SpeedUp™ kit, although the commercial kit was
less time consuming and had the advantage that it could be used to isolate two independent transgene junctions in one reaction.

Lue gene map coorinates 7061 1o 7104 bp.

= Top 10 BLASTn hits wero Oryza sativa (aporica culiar-group)
‘gonomic ONA rang homology

jng from 8910 87%

FSAP'OIGC!

Moris WL, Ducreux LUM, Hedden P, Milam S and Taylor MA. (2006a) Ov

Morie W Duoret LM, Facer PO Ml S el T rAS(20080) Eyeceil

)
potato tubers perturbs the isoprenoid metabolic network: impiications for the control of the tuber \.ls cyme e of Experimental Botany 57, 3007-3018.
. Metabolic 3

bombardment and Agrobacterium-mediated techniques. Plant Cell Reports 23, 780-7¢

Travsua S, Ross SM, Harden J, Everett G, Snape JW and Harwood WA. (2005) A comparison of transgenic barley lines produced by particle
89.

Acknowledgments  his work wes funded by the Food Standards Agency (FSA), Project G03026.



