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Environmental Safety Assessment of Transgenic Papaya in soil
Chi-Chu Lo, Shu-Chuan Chen, Jin-Zang Yang, Wen-Hui Tseng
Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, 11, Kuang Ming Road,
Wu-Fong, Taichung County, Taiwan, ROC

Abstract
Most of the genetically modified crop use neomycin phosphotransferase gene (#pill) as selection marker gene, the gene that encodes the enzyme which can
mactive the drug kanamyem. WHO/FAQ suggested that the horizontal gene transfer (HGT) of the antibiotic resistant gene to pathogenic microorganisms and
possible clinical implications must be considered. Therefore, 1t 1s important to investigate the HGT and the persistence of marker gene in the soil. Our
experiments demonstrated that the HGT of nptlIl gene from transgenic papaya were not detected in soil. Studies on the soil persistence of transgenic papayva
DNA indicated that specific transgenic sequences inserted in the genomic of transgenic papaya could be detected for five months. The concentration of nptll
gene (200bp) in soil was 107 times less than the dose required for homologous gene transformation in soil®. Therefore. horizontal gene transfer of genomic
aptll gene 1 soil bacteria was unlikely happened.
Goal
Transgenic papaya expressing ringspot virus coat protein gene (PRSV CP gene) and kanamycin resistant gene (nptll gene) is the first transgenic crop
developed in Taiwan®). Qur goals are : (1) build up a system to evaluate the HGT of nptll gene from transgenic papava. and (2) develop a system to monitor
the fates of transgenes in soil.
Materials and Methods

1. Genetic construct 1n the transgenic papava (left). PCR amplification regions of 102bp, 200bp,
398bp. 713bp, and 769bp were shown (right).

=1 25 372 385 um» 1569 1824 2521 3355 3392 4488 4400 4732 5420
—
RB NOS- RSVCP NOS+ LB
f—

2000
100k

Soil microcosms

Functional kanamycin resistance gene in plant

GM plant
(contained nptll gene)
Bacteria ( Anptll)

Partially deleted kanamycin resistance gene in bacterium

Bacteria
SOJI (Cl) DNA ColCre

Transformation frequency

. ' .»LB-plarest(Ct)
"4I1 h

3. Acinetobacter sp. BD413

(1) pFG4 AnptIL 3130p® ; (2) pMR7 AnptIL 10bp® ; (3) ATCC 33305
Table 1. Transtormation of Acinetobacier spp. on
filter and 1n sterile soil microcosmos

DNA Acinerobacrer| Filter ile Soil
pFG4 100 10°%
pMR7 ND ND

ATCC 33305| ND ND

Transgenic
PCR product

pFG4 ND ND
Genomic
DNA pMR7 ND ND Fig. 2. Acinetobacter sp. BD413 PFG4 /A nptll in LBA (left). and
ATCC 333 ND ND transformed Acinetobacter sp. BD413 (kan®) in LBA with kanamycin
ND: <l09 (50 ;¢ g/'mL)(right).
4. Transgenes in soil collected form confined field at Wu-Fong
Table 2. Soil DNA extraction methods were " .
evaluated, and CTAB/SDS/gel method was the = :
best with 45.8% recovery. o H
Method 76%p (%) 398bp (%%)  200bp (%a) Mezan EE f —x—T63hp
UCKit 0.03 015 009 0.08 Ty z —a—33bp
SDS/GTC 3 -0k z —o—100hp
PEGpumiction 34 1L 20 57 L B e 2
N £ E-os1% z
Gelpuifiction 423 302 493 03 W] oy msrmans |
CTAB'SDS E-99.7% E L L L )
PEG purification 37 123 4 61 R T T — £ Dee 200 T Ma M Apd 20
N N - s s B B E E
Ge}pmlﬂcmmn 578 2 469 o3 DialpeIl) Fig. 3. Persistence of transgemc papaya LNA m sou where
Bead/SD5 . . Fig. 2. Detection Linut was 0.5 tg DNA/ g soil. transgenic papaya were grown. Soil DNA was extracted by
PEG purification 13 i1 39 48 CTAB/SDS/gel method. The residues of 398bp were less than.
Gel purification 104 124 28 185 016 1 gg soil, whereas the residues of 769bp, and 200bp were
less than 2 %107 ¢ g/g sil

Conclusion

1. No genomic nptll gene transformation was detected 1n strains of Acinetobacter sp. BD413, BD413 (pFG4AnptIl) and BD413 (pMR7).

2. The persistences of 398bp (pBI121/INOS-1) in se1l samples were less than 0.16 ¢ g/g soil. whereas the residues of 769bp (355-P/PRSV-CP) and 200bp
(NOS-P/nptIl) were less than 2.0 x 10 g/ g soil.

3. The concentration of nptIl gene (200bp) in soil samples were 106 times less than the dose required for homologous gene transformation in soil
(23.8 11 g/ g soil. pFG4 Anptll bacteria). Horizontal gene transfer of genomic nptIl gene in soil bacteria was unlikely happened.
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