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The Influence of Transgenic Plant on Soil Microorganisms and Toxicity.

Chi-Chu Lo', Chiuan-Yuh Chien®, Ming-Huei Jhang®, Ching-Liang Liao®,
Shu-Chuan Chen'

'Taiwan Agricultural Chemicals and Toxic Substances Research Institute
(TACTRI),
*Taiwan Agricultural Research Institute (TARI)

Abstract

Transgenic plant materials and transgenic DNA can be released into the
environment from agricultural practices, from senescent or rotting plant material,
or from pollens. The persistence of transgenic DNA and transgenic proteins in
soil have raised many concerns on potential gene transfer, influence on soil
ecology, toxicity to animal and human health, and to non-target organisms.
Therefore, this report is focused on the possible influence of transgenic plants on
soil microorganisms, and toxicity (human, and insects), some data from Taiwan
Agricultural Chemicals and Toxic Substances Research Institute (TACTRI) and
Taiwan Agricultural Research Institute (TARI) were reported.

Key words: transgenic crops, rice, potato, cauliflower, corn, horizontal gene
transfer, microorganism community, toxicity

* Corresponding author. Phone : +886-4-23302101 ext. 825 ; Fax : +886-4-23323073 ;

E-mail : lecc@tactri.gov.tw
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Table 1. Antibiotic resistance marker genes used in genetically modified plants,
and the related antibiotic used in human health.

PRAEPERL it ik
nptll Kanamycin ZEpEGE & > Byl fIR[P B8R > ) Mk

Neomycin {&5L% » [E£7, Gentamycin ,r‘*%—\ o
fplr = P B [ R R B BT Iﬂjﬁj
Neomycin PY— B3 [LEE'JE?E— Kanamycin PﬁEl[ﬂ ) [E%‘
(e R R A E.S
bla Ampicillin 51— ,?ELE‘J-% ? SN F'JJE"]]"’pBﬁ‘[ ) EF qug'iﬁ , F7J‘L
P Ha o SRR < b -
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Table 2. Selected marker genes and reporter genes used in transgenic plants

B

Ik

B P

LSRN e Rkl

-aphAl (npt 1)

Aminoglycoside-3’-phosphotransferase,

Kanamycin ~ El {9735 L fiel s

aphA2 ( npt I1) APH(3”)LII % III, NPTI, I, % 1II ( Aminoglycosides ) °
aphA3 ( npt Ill)
-aacCl Gentamicin-acetyltransferase, AAC(3)I, Gentamicin * &l Hﬁ%’ﬁl@ﬁ%ﬁ%
aacC3 I % 1V ,AAC(6’)
aacA (6’°gat)
-hpt (aphlV) Hygromycin phosphotransferase, HPT ~ Hygromycin B ( = fl ELEIFH |
3)
-spt Streptmycin phosphotransferase, SPT Streptomycin
-aadA Aminoglycoside-3” — adenyltransferase, Streptomycin
AAD(3”) Spectinomycin
-ble ERPIE F’—‘[ Y S TET Bleomycin > Phleomycin
-dhfi Dihydrofolate reductase, DHFR Methotrexate, it i3
-bla B-lactamase Ampicillin (Btl1)
-bsr Blasticidin S deaminase, BSR Blasticin S
-sull Dihydropteroate synthase, DHPS Sulfonamides

ERPLN  PREVRpE

-bar Phosphinothricin-N-acetyltransferase, Glufosinate ([#ilZ&E") |
bialaphos (£!fFET) |
pat PAT s [ I Streptomyces hygroscopicus ~ phosphinothricin ( Basta,Finale )
-epsps e RPN Glyphosate ( FH4 )
epsps 5 5-Enolpyruvylshikimate-3-phosphate
synthase, EPSPS
-arod, PR Papy Glyphosate ( Fft4 )

aroA(sml), and

5-Enolpyruvylshikimate-3-phosphate

aroA(cp4) synthase, EPSPS
-gox Glyphosate oxidoreducatase, GOX Glyphosate ( %‘g,@%‘; )

bxn Bromoxynil nitrilase, BXN Bromoxynil
-tfdA 2,4-Dichlorophenoxyacetate 2,4-D

monooxygenase

-als (ahas) , Acetolactate synthase, ALS Sulfonylureas
esrl-1,-2, Acetohydroxy acid synthase, AHAS Imidazolines
SuRB-S4-hra Triazolpyrimidines
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Pyrimidylbenzoates

3B PR

Tdc Tryptophan decarboxlase, TDC 4-Methyltryptophan

dhps , dhps-rl  Dihydrodopicolinate synthase, DHPS, S-Aminoethyl-L-cysteine(AEC)
DHDPS

ak Aspartate kinase, AK Threonin » Lysin

badh Betaine aldehyde dehydrogenase, BADH Betaine aldehyde

manA 6-Phosphomannose isomerase, PMI Mannose

aprt Adenine phosphoribosyltransferase, Azaserine, alanosine, *
APRT Adenine

4. W5

uidA (Igus) B-Glucuronidase, GUS B-Glucuronides

luc Firefly luciferase, LUC Luciferin, ATP & &t

luxA and luxB A 'RI%E[Y Luciferase, LUC Decanal, FMNH, * 5t

lacZ B-Galactosidase, B-GAL Galactosides

cat Chloramphenicol acetyltransferase, CAT ~Chloramphenicol

gfp R EPA S F TET (Green fluorescent %T‘g?a

protein, GFP )
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Table 3. Investigation the influences of transgenic crops in the soﬂ
microorganisms by TACTRI and TARI
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Table 4. Comparisons between pesticides and transgenic proteins used in
bosafety test
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Table 5. Acute toxity of microbial derived protein and punified transgenic plant
expressed protein

+ o % e
A - & P B M P
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A 0.5 0.5
B 2.0 2.0
C 2.5 2.5
D 50 15 (s HE)
E 70 25

(A )

19



6. GBI [ T -

20050708

Table 8. The time used and banned for some selected perticids
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1 #  (Chlorobenzilate)
fHfr + <3 (Daminozide)
©15b 42 (Parathion)
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1946-1997 » 51
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Table 7. Cost for repistration of transgene plant (USEPA)

“fl F! s (£ jp",fﬁ‘(l :32)
B AR
CRE > Hfy > Al ) 20,000 640,000
BT 735,000 23,520,000
MR 2 S SRR 1,667,000 53,344,000
BB S P 411,000 13,152,000

a3 =t 2,833,000 90,656,000
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Fig. 1. Impacts of transgenic plants on ecology.

22



@ 1

promoter
bar gene TR1/TR2 npt II gene 3’ocs term.

NN

20050708

_D_

() RB—[NOS-Pro npt7l- NOS-tef—[35S-Pro— PRSV CPH NOS-tef—LB

12, LA (a) RESHIT (b) BRI -
j f]

Fig. 2. Gene constracts of transgenic sugar beet (a) and papayam (b).
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Fig. 3. Environmental safety assessment of antlblotlc resistance genes by
TACTRI.

24



