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Study of crylAb transgene locus structure in transgenic rice
(Oryza sativa L., cultivar Tarom Molaii)
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Table 1- sequences of primers used in this study
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CCGCTGTTGAGATCCAGTTC 13 GGCGGCGAGAGGATCGAGAC 1
Reverse Forward

CACCCAACTGATCTTCAGCA 14 ACCCCCTTCAACTTCAGCAAC 2
Reverse Forward

GAAGAGAGAGGTGGATTTGG 15 GCAACGAGGTGTACATCGAC 3
Reverse Forward

CCTATCCACTCTGCTATGTGTTC 16 AAACCAGCAACTCACTGCAC 4
Reverse Reverse

GTTCTTGCAGTTGATCTATTCCAG 17 TGGTTCCTGATCGATGACTG 5
Reverse Reverse

GGTCTGTTTGTTCTGTTTTCCTG 18 GCCTTCCTGTTTTTGCTCAC 6
Reverse Forward

GTTTACAGTGGATAACTCACAACAG 19 GCTTTTTTGCACAACATGGGGG 7
Reverse Forward

CTCACAACAGTTTGAACTAAACGAC 20 TGAATGAAGCCATACCAAACGAC 8
Reverse Forward

(A/TI CIG)TCGA(C/IG)T(AIT)T(CIG)G(AIT)GTT _ CAATTAATAGACTGGATGGAGGC 9
AD1 Forward

(A/TICIG)GTCGA(CIG)(AIT)GA(AITICIG)A(AIT)GAA _ GATAAATCTGGAGCCGGTGAG 10
AD2 Forward

(AIT)GTG(AITICIG)AG(AIT)A(AITICIG)CA(A/TICIG)GA _ ATGGTAAGCCCTCCCGTATC 1
AD3 Forward

ATACGGGAGGGCTTACCATC 12
Reverse
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Figure 1- relative position of primers used in this study on plasmid pCiB4421
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Figure 2- structure and sequence of Splinkerette unit and sequense of its specific primes
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Figure 3- amplification pattern of the region between the crylAb and ampR genes and between the ampR and PEPC , (T)
transgenic plant, (P) pCIB4421 plasmid, (N) non-transgenic plant, (M) ladder mix (Fermentas). Numbers. in parentheses
indicate the primer combinations. primers are numbered according to Figure 1.
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Figure 4- The results of TAIL-PCR. (A) amplification of 5 flanking sequence, (B) amplification of 3 flanking sequence, tow
similar numbers indicate products of secondary and tertiary reactions. (M) ladder mix (Fermentas)
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Figure 5- The results of Splinkerette-PCR. (T) transgenic plant, (P) pCIB4421 plasmid, (N) non transgenic plant, (M) ladder
mix (Fermentas), Numbers. in parentheses indicate primers used in PCR. (AP) adaptor specific primer, numbers (3, 11, 14 and

20) are gene specific primers (numbering. according to figure 1).
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Figure 6- Schematic of the structure of 3" and 5” flanking sequences of crylAb locus. (A) Linear map of pCIB4421 plasmid,
the violet color indicates region between ampR and PEPC, arrows represent primers (numbering. according to figure 1). (B)
Structure of crylAb locus includes intact copy and its flanking regions. (C) 5" flanking sequence, this section is isolated by
splinkerette PCR; parts which are similar to plasmid are shown with same colors. The gray boxes indicated unknown
sequence. 80 nucleotides fragment is a part of pChitIHygll plasmid. Arrows inside the boxes indicate orientation of transgene

insertion. Numbers below each box indicate the numbers of nucleotides that fragment. (D) 3 flanking sequence, this section is
isolated by TAIL-PCR, the blue color represents genomic DNA of rice, and other marks are similar to figure c.
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Numbers in parentheses indicate the primers used in PCR. Primers are numbered according to figure 1. (I) amplification of 3

flanking sequences of crylAb cassette, (1) amplification of 5” flanking sequences of crylAb cassette.

&Lw

Abranches R, Santos AP, Wegel E; Williams S,
Castilho A, Christou P, Shaw P, Stoger E. 2000.
Widely separated multiple transgene integration sites in
wheat chromosomes are brought together at interphase.
Plant Journal 24: 713-723.

Assaad FF, Tucker KL, Signer ER. 1993. Epigenetic
repeat-induced gene silencing (RIGS) in Arabidopsis
Plant Molecular Biology 22: 1067-1085.

Council of the European communities. 2004.
Directive 2001/18/EC on the deliberate release into the
environment of genetically modified organisms and
repealing directive. Official Journal of the European
Communities 106: 1-38.

Day CD, Lee E, Kobayashi J, Holappa LD, Albert H,
Ow DW. 2000. Transgene integration into the same
chromosome location can produce alleles that express at
a predictable level, or alleles that are differentially
silenced. Genes and Development 14: 2869-2880.
European Food Safety Authority. 2010. Scientific
Opinion on application (EFSA-GMO-RX-MON863) for
renewal of the authorization for continued marketing of
existing feed materials, feed additives and food
additives produced from maize MONS863 under
Regulation (EC) No 1829/2003 from Monsanto. EFSA
Journal 2010 8 (03): 1562.

Ghareyazie B, Alinia F, Menguito CA, Rubia LG,
Palma JM, Liwanag EA, Cohen MB, Khosh GS,
Bennett J. 1997. Enhanced resistance to two stem
borers in an aromatic rice containing a synthetic crylA

(b) gene. Molecular Breeding 3: 401-414.

Ghareyazie B. 1996. Transformation of indica and
other rices (Oryza sativa L.): genetic integration,
expression, inheritance and enhanced insect resistance.
Ph.D. thesis. University of the Philippines at Los Banos,
Los Banos, Laguna, Philippines.

Gorbunova V, Levy AA. 1997. How plants make ends
meet: DNA double-strand break repair. Trends in Plant
Science 4: 263-269.

Huang CY, Ayliffe MA, Timmis JN. 2004. Simple and
complex nuclear loci created by newly transferred
chloroplast DNA in tobacco. Proceedings of the
National Academy of Sciences of the USA 101: 9710-
9715.

Iglesias VA, Moscone EA, Papp |, Neuhuber F,
Michalowski S, Flant T, Matzke AJ. 1997. Molecular
and cytogenetic analyses of stably and unstably
expressed transgene loci in tobacco. The Plant cell 9(8):
1251-1264.

Kleine T, Maier UG, Leister D. 2009. DNA transfer
from organelles to the nucleus: the idiosyncratic
genetics of endosymbiosis. Annual Review of Plant
Biology 60:115-138.

Kohli A, Melendi PG, Abranches R, Capell T, Stoger
E, Christou P. 2006. The Quest to Understand the
Basis and Mechanisms that Control Expression of
Introduced Transgenes in Crop Plants. Plant Signaling
& Behavior 1(4):185-195.

Kohli A, Twyman RM, Abranches R, Wegel E,
Stoger E, Christou P. 2003. Transgene integration,
organization and interaction in plants. Plant Molecular

- VWAY lwali g 5L /Y o Lo /o guw 0590 [ (s  (Foos | 9 Sl  awch



O 5,0 Sl 2l

v i3 5l o9 9 98 CIYLAD 031§ oS> JUSlo ow) p

Biology 52: 274-258.

Kumpatla SP, Hall TC. 1999. Organization
complexity of a rice transgene locus susceptible to
methylation-based silencing. Life 48: 459-467.

Li J, Brunner AM, Meilan R, Strauss SH. 2008.
Stability of transgenes in trees: expression of two
reporter genes in poplar over three field seasons. Tree
Physiology 29: 299-312.

Liu YG, Mitsukawa N, Oosumi T, Whittier RF.
1995. Efficient isolation and mapping of Arabidopsis
thaliana T-DNA insert junctions by thermal asymmetric
interlaced PCR. The Plant Journal 8(3): 457-463.
Makarevitch 1, Svitashev SK, Somers DA. 2003.
Complete sequence analysis of transgene loci from
plants transformed via microprojectile bombardment.
Plant molecular Biology 52: 421-432.

Ming R, Hou S, Feng Y, Yu Q, Dionne-Laporte A,
Saw JH, Senin P, Wang W, Ly BV, Lewis K,
Salzberg SL, Feng L, Jones MR, Skelton RL,
Murray JE, Chen C, Qian W, Shen J, Du P, Eustice
M, Tong E, Tang H, Lyons E, Paull RE, Michael TP,
Wall K, Rice DW, Albert H, Wang M, Zhu Y],
Schatz M, Nagarajan N, Acob RA, Guan P, Blas A,
Wai CM, Ackerman CM, Ren Y, Liu C, Wang J,
Wang J, Na J, Shakirov EV, Haas B, Thimmapuram
J, Nelson D, Wang X, Bowers JE, Gschwend AR,
Delcher AL, Singh R, Suzuki JY, Tripathi S,
Neupane K, Wei H, Irikura B, Paidi M, Jiang N,
Zhang W, Presting G, Windsor A, Navajas-Perez R,
Torres MJ, Feltus FA, Porter B, Li Y, Burroughs
AM, Luo M, Liu L, Christopher DA, Mount SM,
Moore PH, Sugimura T, Jiang J, Schuler MA,
Friedman V, Mitchell-Olds T, Shippen DE,
Pamphilis CW, Palmer JD, Freeling M, Paterson
AH, Gonsalves D, Wang L, Alam M. 2008. The draft
genome of the transgenic tropical fruit tree papaya
(Carica papaya Linnaeus). Nature 452(7190):991-996.
Morikawa H, Sakamoto A, Hokazono H, Irifune K,
Takahashi M. 2002. Mechanism of transgene
integration into host genome by particle bombardment.

Plant Biotechnology 19(4):219-228.

Pawlowski WP, Torbert KA, Rines HW, Somers DA.
1998. Irregular patterns of transgene silencing in
allohexaploid oat. Plant Molecular Biology 38: 597-607.
Pecinka A, Kato N, Meister A, Probst AV, Shubert I,
Lam E. 2005. Tandem repetitive transgenes and
fluorescent chromatin tags alter local interphase
chromosome arrangement in Arabidopsis thaliana.
Journal of Cell Science 118:3751-8.

Potter CJ, Lou L. 2010. Splinkerette-PCR for mapping
transposable elements in Drosophila. PLoS ONE 5: e
10168.

Préls F, Meyer P. 1992. The methylation patterns of
chromosomal integration regions influence gene activity
of transferred DNA in Petunia hybrid. Plant Journal 2:
465-475.

Sander M, Hsieh TS. 1985. Drosophila topoisomerase
Il double-strand DNA cleavage: analysis of DNA
sequence homology at the cleavage site. Nucleic Acid
Research 13:1057-1072.

Somers DA, Makarevitch 1. 2004. Transgene
integration in plants: poking or patching holes in
promiscuous  genomes?  Current  Opinion in
Biotechnology 15: 126-131.

Svitashev SK, Pawolowski WP, Makarevitch I,
Plank DW, Somers DA. 2002. Complex transgene
locus structures implicate multiple mechanisms for plant
transgene rearrangement. The Plant Journal 32: 433-
445,

Takano M, Egawa H, lkeda JE, Wakasa K. 1997.
The structures of integration sites in transgenic rice. The
Plant Journal 11(3): 353-361.

Yang G, Lee Y, Jiang Y, Kumpatla SP, Hall TC.
2005. Organization, not duplication, triggers silencing
in a complex transgene locus in rice. Plant Molecular
Biology 58:351-366.

Zhong G. 2001. Genetic issues and pitfalls in transgenic
plant breeding. Euphytica 118:137-
144,

WAY Leal 9 5l /Y 0 )losds [pguw 0590 [ (o 5 (oo 9 Sl § (oo -




	2
	3
	4
	8

