SCIENTIFIC CORRESPONDENCE

= —

Enzyme dot blot assay: A diagnostic tool for detecting rice

tungro virus infection

RICE tungro virus (RTV) disease is caused
by nfection of two different viruses, rice
tungro sphencal virus (RTSV) and nce
tungro bacilli form virus (RTBV) (ref.
1). Both RTSV and RTBYV are transmtted
in a scmi-persistent manner by rice green
leal hopper Nephotettix virescens. RTSV
infection causes mild or indistinct symp-
toms. The spherical viral particles are
1sometric, have a diameter of 30 nm and
contain a single-stranded DNA genome
of more than 10kb. RTBV infection,
however, causes severity of symptoma-
tology as evident from yellowing of leaves
and stunted growth and the symptoms
are accentuated in plants co-infected with
RTSV**, The bacilli form particles have
a model length of 130 nm and width of
30 nm and can only be acquired by plants
from leathoppers in association with
RTSV. The RTBV genome is 8 kb (ref.
5) and is interrupted by two discontinu-
ibes which map at specific sites on each
strand. Neither RTBV nor its DNA is
transmitted mechanically into rice plants.
The virus contains two major proteins
with molecular weight of 37 and 33 kD.

The method of early detection being
mantly serological depends on highly
purified viral particles to develop the
antiserum. Serological methods, though
specific and sensitive enough to detect
viruses even in small quantity of samples,
the virus purification and obtaining good
quality antiserum is rather difficult and
resource intensive. Therefore, a study was
undertaken to develop simpler, cost-
effective technique to detect RTV infec-
tion at early stages, using enzyme-based
dot-blot assay.

Seven to ten-day-old seedlings of
seven genotypes, viz.,, Taichung (Native)
I, ARC 11554 (IRRI Acc.#21473), ARC
12596 (#22176), DWAS8, PTB8 (#
6201), Palasithari 601 (# 12069), and Utri
Merah (#16682) were inoculated with
RTY through the viruliferous vector. Leaf
samples were collected after 20 days when
seedlings expressed clear symptoms,
especially in T(N)1. The samples were
extracted in Tns-HCl (0.5M, pH 6.8),
centrifuged (9000 g) for 20 min at 4°C
and supernatant was used for enzyme

filter paper by dot-blotting manifold, and
staining for alcohol dehydrogenase
(ADH), acid phosphatase (ACP), gluta-
mate dechydrogenase (GDH), esterase
(EST) and malate dehydrogenase (MDH)
(Figure 1). Of the five enzymes studied,
ADH and ACP showed difference in
activity between the healthy and the
infected samples. In case of ACP, the
colour changed from brown to blue.

Furthermore, depending upon the seventy
of infection, there was vanation in the
intensity of colour. Other enzymes such
as EST, MDH and GDH did not give
consistent results. To check these, proteins
were separated on 7.5% non-denaturing
acrylamide gel under anionic condition
using constant current (20 mA) and gels
were stained for ADH and ACP. In both
the cases, all the healthy samples showed
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Figure 1. Change in enzyme activities on infection with RTV (20 days after infection).

Table 1. ELISA readings (average of 3 replications) of RTBV
and RTSV infected plant samples from seven rice genotypes
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no. Genotype"  RTSV RTBV Phenotypic  Dot-blot

1 Infected (I) 0.64 0.50 - +++

Healthy (H) 0.08 0.06

2 | 0.56 0.49 + +
H 0.07 0.04

3 [ 0.14 0.05 - 4
H 0.01 0.00

4 | 0.11 0.35 % +
H 0.09 0.03

5 I 0.24 0.05 s 4+
H 0.01 0.05

6 I 0.33 0.49 + +
H 0.21 0.04

7 I 0.01 0.34 + +
H 0.0 0.06

dot-blot assay.
Dot-blot assay was performed by blot-
ting the extract onto Whatman No. 1
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*1: Taichung (Native) 1; 2: ARC [1554; 3: ARC 12596; 4: DWA 8;
5: PTB 8; 6. Palasithari 601; 7: Utri Merah.

P+: Degree of symptoms expressed; —: No symptoms expresscd.
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one band and no bands were observed
in the infected samples. With other en-
zymes, the difference was more of nature
of change in the intensities of the staining
rather than one in the pattern. The dif-
ference in colour in the dot-blots was,
however, not detectable when sampling
was done 7 days after inoculation.
These results were further verified by
comparing them with those of ELISA.
Lyophilized antisera against RTBV and
RTSV obtained from Koganezawa (IRRI])
were purified by precipitation  with
ammontum sulphate and by passing
through DEAE cellulose column. Purified
antibodies were used for making conju-

gate with alkaline phosphatase enzyme.
Double antibody sandwich ELISA was

performed for RTBV (B) and RTSV (8).
Average reading of the ‘S’ and ‘B’ fonns

Possible occurrence of a Fabry—Perot type of interference filter

in a fish eye-lens

The eyes of fish are constructed on gen-
eral vertebrate plan with cornea, lens and
reina. But unlike terrestrial vertebrates,
the lens in fish acts as the prnncipal
" refractive structure, since little refraction
occurs at the corneal surface, whose
refracive index is approximately equal
to that of water.

The function of lens in both ‘camera
type’ and ‘compound type’ eye appears
to be extensive and varied. It may act
as a broad band anti-reflection device,
may help in reflecion of specific wave-
length from regions behind the receptive
cells, can play a role in selective light
absorption and also may act as an inter-
ference filter in the eye'™. The optical
phenomena exhibited by lens have gen-
erally been correlated with the speciali-
zation in morphological and anatomical
features, and also in organic macro-
molecular complexes’ . Surprisingly, the
possible involvement of inorganic com-
ponents in these has so far not been
explored in dctail, although many inor-
ganic elements are known to possess 1m-
portant optical properties with varied
applications®, The conventional tech-
niques, such as atomic absorpton spec-
troscopy used in the past for elemental
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in infected and healthy plants and their
phenotypic scores (Table 1) shows that
‘B’ form showed stronger reaction than
S’ form. Furthermore, infected samples
showing higher reading also showed
higher degrce of change in colour on
dot-blots, compared to the healthy ones.
Although this technique being of quali-
tative nature cannot be compared with tech-
niques such as ELISA, it can be employed
as a rehable, low-cost technique for rapid
screening of large number of samples.
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analysis of lens and other ocular tissues
could not provide information on distri-
bution pattzrns of elements and their lo-
calization in different components of a
particular structure.

Electron microscopy—energy dispersive
X-ray spectroscopy (EM-EDS), which
uses electron optics and characteristic
X-rays emitted from elements, appears to
be the best device which meets the above
criteria. Recent studies from this labora-
tory could explain some unexplored
optical phenomena i1n relation to the
localized distribution of certain elements
in fish lens”®.

Here we report with the help of scan-
ning electron microscopy and energy dis-
persive X-ray micro-analysis, a unique
structural arrangement of lens components
and the localized distribution of the metal,
aluminium in the lens, in a way that
rescmbles a Fabry-Perot type of interler-
ence filter. The transmission curve of the
lcns also shows similarity with the said
interference filter.

Lens taken out from the eye of a fresh
water fish, Hilsa ilsa was pliced in a
carbon-coated brass stub and was cut into
two halves with a sharp razor blade,
Since the lens 1s structurally stable, no
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preparatory technique was needed and it
was studied by direct mounting. No mould
or embedding medium was used for cut-
ting the hard lens. The sectioned lens
was secured to the stub with adhesive
tape in such a way that the cut surface
would face the electron beam of the
microscope. Care was taken to avoid
contact of the cut surface with any source
of elemental contamination. The samples
were air-dried, coated with carbon in a
JEE-4X vacuum evaporator (Jeol), and
studied in the secondary clectron emission
and X-ray mode of the scanning electron
microscope (JSM-35 CF, Jeol). Encrgy
dispersive X-ray micro-analysis was car-
ricd out with EDAX system (AN 10000,
Linc Analyuacal) equipped with a Si (Li)
high resolution detector. The operating
paramctcers  selected  were as  foliows:
accelerating  voltage =20kV, alt =45°,
elevation = 0.00°, azimuthal angle = 0.00°,
The counting ume for cach analysis was
100 s, the count rate was 2500 cps and

the dead time was 25%. The transnussion

curve of the lens was obtained using the

UV-visible double beam  spectrophoto-

meter (U-2000, Hitwchy), The sechons of

lens were placed on a glass cover-shp

and the ransmittanee  spectra were
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