Ecological Applications Topic: Atrazine
Rep. E AlQaffas

The problem:
-Weeds growing in maize via a competitive relationship lowering maize yield by 40 %. (Chikoye, 2004).

Proposed solution:

- genetically editing of maize in order to increase its resistance to glyphosate.
- spread GM maize and weeds with glyphosate.

- History (Ren, 2015)
- Translocated genes: glyphosate-insensitive 5-enolpyruvyl shikimate 3-phosphate synthase
- Gene sources: a REDISGIN AM79 aroA from Escherichia coli (where the WT sequence was labeled

W02009/059485 ).

Protein Alignment between the two sequences provided with provided label:

wogTITeq BECAZKICBYAEEEPOKECTHAERN 112

oLy BECAZKICBYKEEETOKECTHAERN 492

HOGT{TEG U ALCa 2T OOHCADAEENEDCLLL A bCOBACLLDHE HODHEAVHAL CTTCAKABH LT AD 150
or7aTus IVAICEET OAEEKEDCELIABCOBACLITHEHDI ALCTTCAKABHIBLAD 130
BOGT TG ATKHEZETEALCBLETKCCEEADHKBHEDOYT L1CVTVBEYDYB IKALUAVHIKYHERDE 200
oryaTy ATKHERETEALCHLKTKCCEEADHKBHEDOVT LICVTVBEYDVE IKALUAVHTHVHERDE 300
wogTITeq AXBLCEOCHDLITEVDVEIVCARTRI VYT LCCLIOAKNACKHR ADEDVHET DATEOHCCE 00
oryarus ARBICEOGHDLITEVDVRIVC ARTRIVVTLCCLIOAKRACKHRADBDVHE I DATEOWCCE 300
=OgTITEq CHAR2OET2ETTIVEBAYZEVAR! "AOBZAI¥ILIOTHEEECYKAEHHEDAZTEK 340

orrdrue CHAZ2OEI2CITIV2BAYZEVAZTEA ABBEATYT LG WEEECYRAEHMEDA 2T K 310

BOQTITEG AVDOCEMI ADCABOTKENET KBTI ADYTLOTCCK IEAT LEHBCT BIEAKCVCTRCORAKA 180
orTaTuy AYOOCENTADCALOIKEKEI KBl ADYTLONCEKIE AT LEHECT BIKAKCYCTRA0HAKA 180
wogTITeq KO0 HCT YT KT T EAVEE AL THECBCKHEADRVET L 1CYVG LT VRE B YTy 130
oLy I'K2DD2 EMCIDYTKKTCIK EAVEELALTHCCECKMBADRYENE ICYVCLIVEETBOYTY 130
WogTITEq WRH2L2 e BMRKYLEAHEYT ALBL2HKIHCEIEABC2K2ALHEVTT IYVTVECL2ITKCT e
orraTue W2H2L2¥2 BMRKY IEAHEYT ALbL2HKTHCEIEABCRK2ALHEYT T IY¥TVEGL2ITKCT eg

DNA alignment between the two:

origina atqtcacattctacctctagqtccccatqqtccaagqctactgaqtaccatgaqgcactt 60
modified atgtcacattctacctctaggt tgagtaccat. g 60

origina gt + t tatttgtacctgge! tat 120
modified gtgatcccaanctcgaacaaqattaanggtgagatntthtgcntggctcaaaqaqctan 120
KR ORR ARRRARRAERRARRERARAKRRRARA Rh AE R RARRREARARARREAAR

origina accaatcgagctctaatcattgotgotttagcagaggggacttctacacttaagggaata 180
modified accaaccgegotctcatcattgotgotttggecgaggggacttetaccottaagggaate 180

origina ttaaagagtgatgattcctactggtgta it 240
modified ttgaagagtgatgattcctactggtgcattgatgecttgaggaggettggeattaagate 240
origina gaggttgecgaagagacggteaccattcatggetgtggaggaaaatggecagtteaatct 300
modified tgaccattcatggot: tggocagttcaatet 300

KERERRARARE EREAN A RIRRNKAEAEREAN FRIERURE RIEARNKRRAETETAR

origina gcagagctttttattggggetgraggtaccattgecogottecttccaggagecttaget 360
modified gecgagettttoattggggotgocggtaccattgoccgettecttocaggagecttgget 360
R T

origina gttg t ta 420

modified gttgeccageaaggggagtggategtgsatggggtccacaacteocgegagagaccatty 420

origina aaacctttagtggatgeocttaacteagottqgtggtagaatagagtatetgactgageat 480

modified aagcctttggtggatgcocttgactcagottggtggtagaatcgagtaccteactgageat 480
HE ESERE KETEREAAURAE RAASKRAEAEREARAARAES KREET A% AAARTEIRL

origina 999 gagtaaa tgtaagggtgcca 540

modified cegqy 540

AR AEAEE KR AR RRRERE AR RRERE ARAERARRARTRAR RRARTRTRE

origina ggaaatgtctctagecaatttttaagtggtttattaategecagtecttatgecteagaa 600
modified ggaaacgtgtctagccaattottgagtggtttgttgategocagtecttacgectoagag 600
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Way of transgenicity: Agrobacterium-mediated transformation:

gotgteageattgaggtaatcaatggactegticaaccgtottacattgocattacgatt 660
gctgtgageattgagg ttacattgccattaccatt 660

RERRE AARRARRARTE ARARE RREARARAAERARKAESARREARRRRS AR AR

Caqttaatqagaqaatttgqtgecaaagtqqaqtataatqaqgattacagtctctttaag 720
agttgat teggtg ttacagtctcttcaag 720
WARRE RARRAHRA A RRAREARE KRR RRARRARR RARRARNRRRRS AR B
gtttaccctactggataccaaggtogtgataccatacttgaggeagatgottcaacagee 780
gtttaccetactggataccaaggtegtgat tgaggeegatgettoaaceg: 780
tgctattttctatocott t t tgaagaatgttggc 840
tgetacttectetecttggecgegttgactggaggtaccatecaggtqaagaacqttgge 840

toattgatgtgtt tgaa 900
taccattcgtaccagecagatgotegttteattgatgtgttggagcaaatgggotgegay 900
A ORREAAEAE AARAARARAREARRAA KA RAL AR RARES RAEARE AR IR AN

g taaagggtggctte 960
g gaagggtggotte 960
RARRERARRUR ARETERARURE FHTARAEE FNARAREAND KA ARTERIRNARAR

t tagctectttt 1020
ttte 1020

gcagat tegggt agggeteatgag 1080
taggg gag 1080
atagetgttatttgtiecteg 999agtteaggt t 1140
atcgetgttatttgctecteg 1140
B RSERRRRREAR SRRAARAE ARRARRRRARRARAAES NS RARRRSERA RO
ggctttactatctat ggtacaacg gatgatcat 1200
ggcttcactatctacccaggtcagecagtgggtaccaceettaaccotcatgatgateat 1200
BARRE RARRANRA S ARARAR AR R RRARD Rh RARRE WARRRE R
cgtaatgeaatggtattcggtttacttggagtaaaagtaccacatattagaatagtegat 1260
cgtaacgecatggtgtteggtttgotiggagtgaaggtgecacatattagaategtggac 1260
cogggttgtgtatct atttt ttggaata 1320
cegagttgegtgtetaagacctgoccagectacttegaagagetecagaagtteggaate 1320

catgtggagtataat 1335
catgtggagtacaac 1335

ErkREERREAE

| broke that into two phases.

A-

Plasmid construction (insert wanted sequence -n=1335- into the T-DNA assigned
sequences). the plasmid has many segments that are called VIR + a variable letter w/w/o
number. Each VIR products facilitate the T-DNA sequence into the plant cell, maize in
my case. In addition to VIRs, there are different segments (for example: traR) that |
haven’t look into what they do due time restrains-sorry-.

B- T-DNA delivery to maize genome.

Mechanism of action: glyphosate INHBITS EPSPS that mediate PEP=»EPSP and S3P =» EPSP. i.e. it
kills the plant by blocking their metabolite activity. (acts on Shikimate Pathways).

Figure 2.5: Process of Agrobacterium mediated transformation in a plant cell. (1)
Recognition and attachment of the Agrobacterium to the host cell: (2) The sensing of
specific plant signals by the Agrobacterium VirA/VirG: (3) The vir gene region is
activated: (4) A mobile copy of the T-DNA is generated by lhe VirD/D2 protein
complex. and delivered as a VirD2-DNA (i ): (5) The
immature T-complex and several other Vir proteins are dehvere(l into the host cell’s
cytoplasm: (6) The mature T-complex formed when VirE2 is associated with the T-
strand. then travels through the host-cell cy (DT is actively imported
into the host-cell nucleus: (8) inside the nucleus. the T-DNA is recruited to the point of
integration: (9) T-DNA stripped of its escorting proteins: (10) Finally. the DNA was
into the host . (Adapted from Tzfira er al.. 2004)




I11. Regulatory issues

Glyphosate resistance maize mineral content? No effect on mineral content (Reddy, 2018).

V. REFERENCES (there are more articles in here because my outline contains the sum of knowledge |
got from -mostly- the following articles)
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