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CHAPTER III
RESULTS

Part I Transformation of GFP into O. sativa KDML105 without selection
pressure

3.1.1 Detection of deleted hygromycin pCAMBIAS305/:pt- vector

5305 was digested with X#hol to
remove the Apt gene fromt! asmi earized of pPCAMBIAS305(9.3
kb) and Apt fragmen pt_{rag as separated by 0.7% agarose
it. The 9.3 kb product was

3 e recombinant plasmid were
| dig vith Xhol to determine the
ctr was determined as 9.3 kb
ectors pPCAMBIAS305 and

electrophoresis and

religated and transfo

corrected fragment.
(Fig 3.1). The struc
pCAMBIAS305hpt-vec
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Figure 3.1 Characterization of 9.3 kb linearized fragment of pPCAMBIAS5305hpt-

veetor
LaneM"™ =
Lanel =
Lane2 =
Latie3d =
Lane4 =

Lanem =

A/"HindIH standard 'marker

undigested pCAMBIAS5305 vector

Xhol digested pPCAMBIA5305vector
undigested pCAMBIAS5305Apt- vector
Xhol digested pPCAMBIAS5305hpt-vector
a 100 bp DNA ladder
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In all experiments, the calli initiated from scutellum of mature seeds were used
as a starting material for Agrobacterium - mediated transformation of rice. Mature
seeds were cultured on NB medium supplemented with 2 mg/l 2,4D for callus
induction. After 4 weeks, the embryogenic calli; odserved as being compact ,
yellowish and granular ; were separated with sterile scapel and subcultured to fresh
medium for 4 days before using in co-cultivation. One embryogenic calli was defined

as one line, and the different lines were kept separately during subculturing.

3.1.2 Co-cultivation of rice E{}ﬁf/}ith A. tumefaciens EHA105

(pCAMBIA5305hpt-vector) ; -
—
1

Selection of jenes are almost always included in transformation

systems, but the safet er-gene is another potential problem in the plant

genetic engineering. Infthg' firs 's’nidyi- the main effort was focused on use of 4.

tumefaciens carrying pC 1 5305hp veetor (havingonly GFP in the T-DNA) to
A

infect embryogenic ¢ t se}ectnopi:lpressure Then we tested that the calli can

potentially be regenerat; GFF posmj,e pl'ants The embryogenic calli were co-

J..J

cultivated for 3 days and t Vnsfermd to 1nm?n medium (NB-C) supplemented with
cefotaxime (500 mg/l) to 1rﬂﬁ’51t 4. :tftmefaczens Analysis of transformed

embryogenic calli \gas perforrﬁed by ﬂuorescent mlcrgscopy with FITC filter for

scoring plant transfgmatlon The transtormedm'e ylsuallsed as GFP-positive
spot. No green ﬂuorqscence was observed in untransf' rmed control calli. One day
after co-cultivation, out of 25 calli cocultivated , 2 GFP fluorescent calli were
obtained cortesporldihg 46 8% fransformationl éfficiency, < After 10 days of co-
cultivation, eut of 33 calli co-cultivated, 5 GFP fluorescent calli were obtained
corrgsponding.to.15% transformation efficiency (Table 3.1, Fig 3.2). At 4 week after
co-cultivation, | the infectedCembtyogenic 'calli Could not betdetécted due to the
overgrowth of untransformed cells. All GFP-positive calli were then cut into small
pieces and transferred to regenerated medium. The sectioned calli did not show
continuous growth , turned brown and died in regeneration medium. Additionally, it
was contaminated in some pieces.

When the embryogenic calli were co-cultivated with A.tumefaciens EHA105
carrying pPCAMBIA5305. These plasmids have the hpt and gfp gene in the T-DNA.
The hygromycin (50mg/l) were used as a selectable agent. All of three selection
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periods, GFP positive spot was observed in the embryogenic calli under fluorescence
microscope. After 1 day on selection medium, out of 25 calli co-cultivated, 2 GFP
fluorescent calli were obtained corresponding to 8% transformation efficiency. After
10 and 30 days on selection medium, the transformation efficiency values were 12
and 9%, respectively (Table 3.1). At 30 days selection, bright green fluorescent calli

were more clearly visible than those obtained in 10 days selection.

AULINENTNEINS
RINNTUANINEAY
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Figure.3.2 .GEP-positive.spot.on.transgenic. callusiafter 10 days co=Cultivation
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Part II Detection of stable GFP expression and inheritance in T1 progeny
3.2.1 Co-cultivation of rice calli with A. tumefaciens EHA105 (pCAMBIAS305)

A. tumefaciens strain EHA105 harbouring pCAMBIA5305 (hpt is a selectable
marker and GFP is a reporter gene) was used for co-cultivation of embryogenic calli..
Co-cultivation was carried out in the dark at 28°C for 2-3 days. The co-cultivated
calli were transferred to the selection mie (NB-CH) containing cefotaxime (500

mg/l) and hygromycin (50 mg/l) " inb %of non-transformed rice cells.
-

Hygromycin resistant calli weie selection. These growing calli
‘—

were excised and transfe and incubated in dark at 28°C

for 4 weeks. Continuous 1-containing medium resulted in the

appearance of proliferaiifig, appa ~resistant, embryogenic calli. The uninoculated

control embryogenic calli dig swth, turned brown and died in

selection medium (Fig 3.8). with hygromyecin, bright-

green fluorescent callifwer€ g &ﬁf JroWing ygromycin (Fig 3.4). No green
fluorescent calli were obscrved u}'j;lq : ntrol calli. The frequency of

\YE -resistance and GFP expression, 10 and 16

% were observed from 2 andw \/
¥
3.3). )

transformed calli, based up®

ed calli, respectively (Table 3.2 and

y
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£ . B

r 10 min and co-cultivation for 2 days

et

Infection.for.15 min and co-Cultivation for 3 days

Figure 3.3 Proliferation of the infected callus under hygromycin selection (50 mg/l).
Rice embryogenic callus transformation mediated by A. tumefaciens EHA105
(pCAMBIAS305)

(A) Brown non-transformed embryogenic calli

(B) Resistant embryogenic callus growing on selective hygromycin medium after 9

weeks on selection medium
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Figure 3.4 (CGFP|a8 lasVitdl sciceriable~markef in"1i¢e) tfahsformation using A.
tumefaciens EHA105 (pCAMBIAS305). ~Observations were performed using a
fluorescent microscope,

(A1) Transformed embryogefiicicallus'8 weeks orl selection medium.observed under
the fluorescent microscope using blue filter

(A2) Non-transformed embryogenic callus 8 weeks on selection medium observed
under the fluorescent microscope using blue filter

(B1) The same transformed callus show green fluorescence observed under the
fluorescent microscope using fluorescein isothiocyanate (FITC) filter

(B2) The same non-transformed callus observed under the fluorescent microscope

using fluorescein isothiocyanate (FITC) filter
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3.2.2 Regeneration of putative GFP transformed calli

Transgenic rice plants were regenerated from visually selected GFP-positive
calli. Although stringent selection was maintained through callus growth , the
hygromycin was not included during regeneration. The formation of green
buds/shoots from somatic embryos occurred within 3 weeks of transferring
hygromycin resistant calli onto regeneration medium (NB4-RE). Healthy plantlets

with extensive root system were established on NB medium without any plant

hormone after another 2-3 wee '\_‘\,‘ ! e frequency of regeneration range
from 25 to 55.5 % selected colonies (Tab Table 3.3). No difference were

observed in the morpho Ogy—between ransformed and untransformed plants.

Regenerated plant were test€d by GFP! fluores  4 ¢ (Fig 3.6) and PCR analysis. A

' /.. \\

total of 14 transforma rom. GF P-positive and hygromycin-

resistant calli of rice (KE 'l 05).+ Of thes \\\\ ormants were from 2 days co-

cultivated calli and 4 trg ant Were from 3 o-cultivated calli. These

putative transgenics W, e stibsequently transferred to soil in a growth chamber [Fig.

3.5(B)]. ‘ﬁm ,‘53
HEEL ;,¢ :

LT RN

i
e

A ;i
Lt
s + b
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Figure 3.5 Regéﬁefatibn of transformants

(A) Regenerated transgenic rice plants were transferred to NB medium (rooting
medium) for 4 weeks.

(B) Regenerated transgenic rice plants with extensive root system were transferred to

soil for further growth
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Al

A2

B1

B2

Figure 3.6 GEP, expression in primiary transformarts

(A1) _ Transformed _root primordia 6 week§™after regeneration on NB4-RE
regeneration medinm observed under the fluorescent microscopemsing blue filter
(A2) Non-transformed root primordia 6 weeks after regeneration on NB4-RE
regeneration medium observed under the fluorescent microscope using blue filter

(B1) The same transformed root primordia show green fluorescence observed under
the fluorescent microscope using fluorescein isothiocyanate (FITC) filter

(B2) The same non-transformed root primordia observed under the fluorescent

microscope using fluorescein isothiocyanate (FITC) filter



45

3.2.3 Expression of GFP in primary transformed rice plants

Transgenic rice plants were regenerated from visually selected GFP-positive
calli. All of the 9 transformants recovered in both experiments showed GFP
expression. Rooted plantlets were then tranferred to pot. After 2 months in field,
both root and leaves were cut by cross-section and observed under fluorescence
microscope. In young root section, the expression of GFP was found in vascular

bundle cylinder , cortex and epidern L (Fig 3.7). While expression in leaves of

AuLINgNIneng
RIAINTUNRINEIAY
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Figure 3.7 Cresssection’of root undér fluorescent microscope

(A1) Cross section of control root observed under fluorescent microscope using blue
falter,

(A2) Cross section of transfofmed foot observed ufider fluerescent mieroscope using
blue filter

(B1) The same control root section observed under fluorescent microscope using
FITC filter

(B2) The same transformed root section observed under fluorescent microscope using

FITC filter



Vascular bundle

Figure 3.8 Cross-section of older-leaves after 2'months i field

47
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3.2.4 PCR analysis of putative transformants

Molecular analysis by PCR amplification confirmed that the GFP gene was
present in the putative transformed rice plant. Genome DNA from rice (KDML 105)
putative transformants resulting from infections with A. rtumefaciens EHA105
(pPCAMBIAS5305) was amplified with GFP gene primer as well as nptIl gene primer.
One band corresponding to the expected GFP fragments of 720 bp was detected in all

was detected in case of negative control

gene is present outside the T-DNA
eck the band of 707 bp for the

presence of any contaminating ZAgrobucterium-cells in the plant tissue, although
amplification could alsgresulefi 7/ "‘ ‘-"-u extended beyond the T-
DNA border. However,siong (il 3 plaiits \4\ ed amplification of the npfIl

R

gene sequence eliming \ %\- r1al contamination in the

transformed tissue (Fig 3.9). " cy determined by transgenic
ber of pieces of scutellum-

| cells was 5.5 and 4 % (Table

plants that stably expressed
derived calli that had bee
3.2)

AUEINENINeINg
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b
1500 A
1000
500
M 1/2/ 84 876 78 9 1011 12
B

Figure 3.9 . PCR.analysis.of the GFP.gene in putative,transformed.rice.plants”co-cultivated with A.
tumefaciens EHA105 (pCAMBIAS5305) for 3 days.  Agrobacterium used was around 0.01 Ag unit.
Total DNA isolated from whole plants was subjected to PCR amplification with GFP specific primers
(lane 3, 5, 7, 9, 11; A and lane 3, 5,7, 9; B) showing the presence of an expected 720 bp DNA
fragment of GFP gene. Kanamycin specific primers were also used to check the band of 707 bp for the
presence of any contaminating Agrobacterium cells in plant tissues ( lane 4, 6, 8, 10, 12; A and lane 4,
6, 8, 10; B). The GFP gene and the kanamycin gene (positive control) were also amplified from the
pCAMBIAS5305 vector (lane 1 A, B and 2 A, B; respectively). DNA isolated from non-transformed
plants was used as a negative control for GFP and for kanamycin specific primer (lane 13,14 A and

11,12 B)
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3.2.5 Progeny analysis

Putative transgenic plants were grown in pots (Fig. 3.10-3.11). After 4-6
weeks, all of plants grew to flower. Control plant was able to set seeds (Fig. 3.12).
For transgenic plant, three of nine plant lines were able to set seeds (Fig. 3.13). They
had the same seed fertility as compared to control. However, the others reached to
flower late and unabled to set seeds (Fig 3.14). After 1 month, kernels developed on

the plant and some mature seed wa ested from plant. Approximately 3 to 5

seeds of each line were soa days. Germinated seedling was

approximately 2 to 3 cm and then tre ¢datos6il. The data on the statistic test was
summarized in Table 3.4, and 3.7. “"nasw on of GFP and its inheritance
was tested in T; progen

< .15-3.16) and PCR analysis (Fig
3.17). Stable GFP expressio \\\Q\\\

rved in all 3 lines.

X

U
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Table 3.4 Germination of seed

Treatment germinated plants / 5 seeds ~ Treatment Treatment
Total Mean
Line 1 3 4 3 10 33
Line 2 2 2.3
Line 3 2 2.7
Control 3 % 33
Grand total (G)
Grand mean 11.6
Source ~ Calculated Tabular F
of 13 5% 1%
Variation
Treatment Vi 224" 407 7.59
Experimental error :I 8 ' 34 )
Total dla 5 a
T S
ns = non- ificant
- Signi "

QW]Nﬂ‘iﬂJ NN

d

51



Table 3.5 Non-germination of seed

52

Treatment  non-germinated plants / 5 seeds ~ Treatment Treatment
Total Mean
Line 1 2 1 2 5 1.6
Line 2 3 3 2 8 2
Line 3 3 7 2.3
Control 2 5 1.6
Grand total (G)
Grand mean 8.2
Source age . St *-L » alculated Tabular F
of F° 5% 1%
Variation
Treatment 2.36™ 4.07 7.59

Experimental erro 'y:*
Total 'J‘ 11

_non-ﬁlxuaﬁd’mtm‘iﬂmﬂ‘i
ama\mimumwmaa
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Table 3.6 GFP-positive germinated seed

Treatment ( GFP +)germinated plants Treatment Treatment
Total Mean

Line 1 3 4 3 10 3.3
Line 2 2 2.3
Line 3 2 27
Control 0 : 0
Grand total (G)
Grand mean 7.97
Source Calculated Tabular F

of F° 5% 1%
Variation

[ : ;" * %k

Treatment i et 36.47 4.07 17.59

i ]
Experimental error J 8

Tatal e 20 & | oy &
—ﬂ%&ﬁ%%"l%ﬁ‘i% H13
k= mgmﬁglant at 1% level o

QW'\ﬂ\iﬂ‘imﬁJiﬂ']’mEl'] d
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Table 3.7 GFP positive plants of each line compared to control

Treatment Mean difference of
( GFP +) germinated

plants from control

Line 1 " 3.3%%

2**
G
0
*%  —
From aboveTCsulfs, weSummarised that ferent average between control
and transgenic seeds’ gefmiflation' based o . non-significant. And different
average GFP positive b n’contr seeds germination based on the

- il

highly significant differenee. Pt -

AUEINENINeINg
RAATUAMINYAE



Figure 3.10

T, plants wefejgtownin pot.
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Fig 3.11 Comparison og,non-transformed rice (left) and transgenic rice(right) after 3
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Figure 3.14
Figure 3.12 Control T plant set seeds in pots.

Figure 3.13 Transgenic T, plant set seeds in pots.

Figure 3.14 Transgenic To plant failed to set seeds.

57
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Figure 3.15 ", Expression of GFP in young flower observed under fluorescence
microscope

(A) " Transformed |young lower ‘observed under. fluorescence microscope
using blue filter

(B) Transformed young flower observed under fluorescence microscope using

FITC filter
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Figure 3.16 GFP expression in T; transformants ebserved under fluorescent
microscope
(A) GFP-expressing leave of T, transformant observed under fluorescence

microscope usifig FITC filter

(B) Autofluorescence of non-transformed leave in T, plant observed under

fluoresCentémicreSeope UsSing FITC filtér
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Figure 3.17 (:PCR Janalysis of the GEPB in, Tl transfornied fice plants co-cultivated
with A. tumefddiens EHA105 (pCAMBIAS305). Total DNA isolated from whole
plants-was subjected to, BER-amplification with GEPspeeific-primers, (lane 2, 3, 4, 5,
6, 7, 8 ) showingthe presence of ‘an‘expected 720 bp 'DNA fragment of GFP gene.
The GFP gene were also amplified from the pPCAMBIAS5305 vector (lane 1). DNA

isolated from non-transformed plants was used as a negative control for GFP(lane 9)
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PartIII Transformation of Ava 1 in O. sativa KDML105
3.3.1 Detection of pPCAMBIAS5305/hval

Approximately 5 pg of extracted pBY520 was partial digested with both X#ol
and EcoRI, resulting in linearized of pBluscriptlIKS(+) (3 kb) and fragment of
inserted DNA (6kb). After separation in 1% agarose gel, the 6 kb fragment was
eluted with QIAquick Gel extractior and ligated into Xhol/EcoRI site of
pCAMBIA 5305. The plasmi e recombinant clone by alkaline
extraction and then digested with . ‘ determine the corrected insert
; ied 4 DNA fragments with

= W

R: kb fragment corresponded

\ € same restriction pattern

fragment. As shown in Fig 3.8, pCA \
estimated sizes of 8.3, 4 v | "\

to the linearized pCAMI l
identical to those of pB

ﬂummmwmm
QW’WMT]?WNWTW]EHRH
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M 12 3 45 m

Figure 3.18 Arestriction pattern of Xhol / EcoRI digested pPCAMBIA5305, pBY520
and pEAMBIAS365hpal

Lane'M ' = "A/"HindllY stanidard ‘marker

Lane1 = undigested pPCAMBIAS5305 vector

Lane2 = pCAMBIA5305 digested with Xhol and EcoRI

Lane 3 = undigested pPCAMBIAS5305Aval vector

Lane4 = pCAMBIA5305hval digested with Xhol and EcoRI

Lane 5 = pBYS520 digested with Xhol and EcoRI

Lanem = a 100 bp DNA ladder
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3.3.2 Co-cultivation of rice calli with A. tumefaciens (pCAMBIAS5305 hval)

We constructed vector, pCAMBIAS5305Aval, containing the Actl-hval-nos
gene in the T-DNA region. The embryogenic calli were co-cultivated for 3 days and
GFP fluorescence was examined after 3 days co-cultivation. The embryogenic calli
showed GFP-positive green spot. Out of 35 calli co-cultivated, 6 GFP positive calli
were obtained. The transformation efficiency, defined as the number of independent

transformants divided by the numbe\I) explants inoculated, as a percentage, was

20.5% (Table 3.8). Control treat@bg\ : #/}'ielded GFP-positive green spot.
O it/ :

3.3.3 Investigation ow LEA3 a@on in Oryza sativa KDML105
- v

To recover th/

cultivated with A. tumefaciens

N

calli, embryogenic calli were co-

calli were co-cultivated f s, (Com ¢§¢ tions of the herbicide selection agent
was varied at 6 , 8 an »
medium (NB-0-0-0; NB

positive calli were selected fhrongh-a
@ anadean

=

. . S e
were visualised as small cluster of-GFP-ex

ok "IIrE
A AR

I o
observed in untransfgnned control calli." sinate selection , 3 GFP

resistant calli were|ohtaied-corresponaing to-t:8%-trar Sformation efficiency. And

and 2:2% respectively (Table 3.9).

lec
The transformed ca{z; g{?eared to grcﬁ}y reduce the number of surviving
untransformed:cell. . ectionpmedi Td during the callus
induction staﬁy ﬂﬁmﬁ mijm:lﬂd calli. Therefore, the
second selecti st erred to i 0; itho in hydrolysate
and g ﬁﬁlamiuﬁﬁﬁﬁﬁﬁy ﬁoﬁ 1 small pieces

q

and separately maintained. Non infected control treatments did not show continuous

8,10 mg/1 glufosinae

growth and turned brown in selective callus induction medium (Fig 3.19). During the
subsequent two selection passages (each selection were 14 days) for 4 weeks at 8 mg/1
glufosinate. Some pieces of callus observed as being compact and grew vigorously;
and in some case callus became soft and watery. Analysis of transformed
embryogenic calli was performed by fluorescent microscopy. The 8 mg/l glufosinate

resistance calli were observed GFP expression under fluorescent microscope whereas
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no green fluorescence we observed in untransformed control calli (Fig 3.20). The
frequency transformation of plant, upon GFP expression and Aval (level mRNA)
,which selected on 8 mg/I glufosinate, was 0.54% (Table 3.9).

3.3.4 Regeneration of transformed calli

Most of callus lines were not morphogenic and did not produce any shoots

after regeneration onto medium.

,Of the 12 callus lines produced from three

concentration selection, 1 line ‘\'\\ ch # inate selection 8,10 mg/l gave rise to
plants (Fig 3.19). Transfd :3" i é}’:ed into regeneration medium
(NB4-RE) supplemented With 6 ing/l ufow'duce shoot formation. Shoot

emerged from resistant c3 sgen «‘v\\  medium within 2-3 weeks (Fig.

3.21). One line from & b 1ot phology. No differences were

observed in the morphology fransformed (Fig \ and untransformed plants.
Another line from 40 mag ;‘ inafe gave  rise albino plants (Fig 3.23).
Subsequently, both lings werg ,'-.f,’ erred into rooting medium supplemented
with 3 mg/l glufosinate f( k“?ﬂ i ¢ frequency of regeneration was

range from 20 to 25% of se

"1'- % '
Y

ﬂumwﬂmwmm
QWWMﬂimﬂJMWWEﬂﬂH
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Figure 3.19 rﬁﬁﬁ:ﬁ ﬂ iﬁﬁ under the second glufosinate
selection (8 rréi ﬁy eni &llus atlon mediated by
A. tumefaciens HA105 (pCAMBIAS305hval)

o S Gl ) 7] 21 5 ¢

(B) Resistant embryogenic callus growing on selective hygromycin medium after 4

weeks on the second selection medium
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Figure 3.20 «GFP las a vital' screenable “marker- in rice transformation using A.
tumefaciens EHA105 (pCAMBIAS5305). Observations was performed using a
fluorestent fiicroscope

(A1) Transformed embryogeniC callus 4 weeks on the™second "se€lection medium
observed under the fluorescent microscope using (FITC) filter.

(A2) Non-transformed embryogenic callus 4 weeks on the' selection medium

observed under the fluorescent microscope using (FITC) filter.



68

AULINENTNYINT
e A TR IUNBATNE VAL e

medium supplemented with 6 mg/l glufosinate



Figure 3.22?
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]
@%ﬁ%ﬁ%ﬁgwaﬁﬁm (left and regenerated

transgenic ricg(right) after transfer to rooting medium at 6 mg/1 glufosinate for 3

weelg';}q W ~
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Figure 3.23 Embryogenic callus producg albmo shoot after 3 weeks on rooting
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3.3.5 PCR analysis of Aval transformed rice plants

Molecular analysis by PCR amplification confirmed that the Aval gene was
present in the putative transformed rice plants. A pair of primers from 4val gene was
designed. Genomic DNA from KDML 105 putative transformants was amplified
with Aval gene primers. Of the 2 lines from 8, 10 mg/l glufosinate, one band
corresponding to the expected Aval fragment of 652 bp was detected in line that was

selected on 8 mg/l glufosinate (Fi 4 ). No band was detected in case of negative

i

U
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Figure 3.24 PCR aneifysis of the GFP in putative transf_éimed rice plants co-cutivated
with 4. tumefaciens EHA 105 (pCAMBIAS5305Aval)

Lane My 5 100 bp DNA fadder

Lane 19 = PCR product of non-transformant plant with GFP specific
primer
Lane2 ' =" PCR productof albino transformant ‘plant'selected on 10 mg/1

glufosinate with GFP specific primer
Lane3 = PCR product of transformant plant selected on 8 mg/1
glufosinate with GFP specific primer

Lane4 = PCR product of pPCAMBIA5305Aval with GFP specific primer
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3.3.6 Expression of ival gene and GFP gene

RT-PCR was used to detect the expression of Aval gene in transformants. The
Expected 652 bp band was obtained from line that was selected on 8 mg/l glufosinate
(Fig. 3.25). The negative control and albino plant, which was selected on 8 mg/l
glufosinate, did not have this band. To sure that the amplified bands were not from
tract genomic DNA in the DNA solution, the RNA solution was used without reverse

transcription for Aval fragment ampli ﬁlon No band was produced from this

sample, indicating the RT-P
mRNA of Aval.

The expressmM

RT-PCR of the correspg 1dip

from transformants wereSubj
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Figure 3.25 RT-PCR;é;lalysis of the expression of zvaliin transgenic lines

Lane M = 100 bpdadder

Lane 1| = Amplification using DNA templates from pCAMBIA5305kval

Lane2,3* = Amplification using templates from reaction of reverse
trariscription of RNA: extractionfrom plant wiiich |regenerated
on 8 and 10 mg/1 glufosinate ,respectively.

Lane4 = Amplification using templates from reaction of reverse
transcription of RNA extraction from non-transfomed plant.

Lane5 = Amplification using RNA solution from plant which regenerated

on 8 mg/1 glufosinate.
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Figure 3.26 RT-PCR analysis of the expression of GFP in transgenic lines
Lane My| = 100 bp ladder

Lane 1 9/ = Amplification using DNA templates from pCAMBIAS5305/Aval
Lane2,3y = Amplification usingtemplates fromy reactien ef jreverse
transcription of RNA ‘extraction fronrplant which regenerated
on 8 and 10 mg/1 glufosinate ,respectively.
Lane 4 = Amplification using templates from reaction of reverse
transcription of RNA extraction from non-transfomed plant.
Lane5 =

Amplification using RNA solution from plant which regenerated
on 8 mg/1 glufosinate.
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Figure 3.27 Detection’ of GFP in the leaves of transgenic rice plant (8 mg/l
glufosinate s¢fection) 6 weeks after regeneration.

(A1) "“GFP-expressing leayes observed under fluorescent microscope using
FITC filters

(A2) Autofluorescence of non-transformed leaves under fluorescent

microscope using FITC filter.
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