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The single-locus model invoked in the
present genetic analysis is, however, insuf-
ficient to explain any genetic linkage
between HWE and fcbrile convulsions
unless differences in genetic penetrance
are mvolved in the appearance of these
particular disease phenotypes'. Alternati-
vely, 1t is possible that fcbrile seizures
represent a genetically heterogeneous mul-
tigenic disarder: it might then be necessary
to mnvoke the influence of linked loci,
modifier loc1, and/or environmental factors
to account for the co-occurrence of these
two syndromes within the same family as
was observed in two of these lineages,

We are currently exploring more com-
plex multigenic models that could explain
the possible genetic link between HWE
and 1ts related syndromes. These analyses
would, of course, require substantiation
through examination of a much larger
number of lineages. We hope that we
would be able to discover more instances
of HWE in the other parts of the country
and i1dentify pedigrees multiply affected
by 1t and 1its associated epileptic syn-
dromes. Given the paucity of detailed
family records so far, however, we are
also developing a rat model system to
conduct classical and molecular genetic
studies on HWE. Such studies should
together provide an insight into the
genetic basis of HWE, which 1s essen-
tial if we are to understand its mode of
inherttance and ®tiology, design specific
therapies, develop a knowledge base for
preventive genetic counseling, and thus,
be better able to manage these fairly com-
mon, but troubling, epileptic syndromes.

). Gastauwt, H., Dictionary of Epilepsy, World
Health Organization, Geneva, 1973, Part L.

2. Mofenson, H. C., Weymuller, C. A. and
Greensher, §., JAMA, 1965, 191, 600-601 .

3. Shaw, N. J., Livingston, J. H., Minns,
R. A. and Clarke, M., Dev. Med. Child
Neural., 1988, 30, 108-111.

4. Lenoir, P, Ranet, J. and Demeirleir, L.,
Pediatr. Neurol., 1989, 5, 124-125.

5. Mani, K. S., Gopalakrishnan, P. D.,
Vyas, J. N. and Pillai, M. S., Neurology
{Indi«a), 1968, 16, 107-110.

6. Mani, K. S., Mani, A. 7. and Ramesh,
C. K., Trans. Am. Neurol. Assoc., 1975,
99 224-226.

7. Submahmanyam, H. S., Neurology (India),

(Suppl. 2), 1972, 20, 241-243.

8. Szymonowicz, W. and Meloff, K. L.,
Can. J. Neurol. Sci., 1978, 8, 247-251.

9. Satishchandra, P., Shivaramakrishna, A,
Kaliaperumal, V. G. and Schoenberg,
B. S., Epilepsia, 1988, 29, 52-56.

10. Saitishchandra, P., Ullal, G. R. and
Shankar, S. K., in Reflex Epilepsies and
Reflex Seizures: Advances in Neurology
{eds Ziafkin, B. G., Andermann, F, Beau-
manoir, A. and Rowan, A. J.), Lippincott—
Raven Publishers, Philadelphia, 1998,
vol. 75, pp. 283-293,

I'l. Saushchandra, P., Shivaramakrishna, A.
and Kaliaperumal, V. G., J. Neurol,
(Suppl.), 1985, 232, 212

12. Gururaj, G. and Satishchandra, P.,
Neuroepidemiology, 1992, 11, 173-179.

13. Satishchandra, P, Ullal, G. R., Sinha, A.
and Shankar, 8. K., in Genetics of Focal
Epilepsies: Clinical Aspects and Molecu-
lar Biology (eds Berkovic, S., Genton, P,
Hirsch, E. and Picard, F.), John Libbey and
Company, London, 1999, pp. 169-176.

14. Tretman, L. J., Epilepsia, (Suppl. 3),
1993, 34, S1-S11.

15. Hauser, W. A. and Anderson, V. E  in
Recent Advances in Epilepsy (eds Ped-
ley, T. A. and Meldrum, B. S.), Churchill
Livingstone, Edinburgh, 1986, no. 3, pp.
21--36.

16. Ramadevi, A. R., Rao, N. A. and Bittles,
A . H., Hum. Hered., 1982, 32, 8-10.

17.

18.

19.

20.

ACKNOWLEDGEMENTS,

Trautmann, T. R., Dravidian Kinship,
Cambridge University Press, Cambridge,
1981.

McLachlan, R. 8. and Bylman, D. E., in
Genetics of Facal Epilepsies: Clinical
Aspects and Molecular Biology (eds Berko-
vic, §., Genton, P., Hirsch, E. and Picard,
E.), John Libbey and Company, London,
1999, pp. 149-158.

Wallace, R. H., Berkovic, S. F., Howell.
R. A., Southerland, G. R. and Mulley,
J.C.,J. Med. Genet., 1996, 33, 308-312.
Dubovsky, J., Weber, J. L, O, H. T.,
Rich, S. 8., Gil-Nagel, A., Anderson,
V. E, Leppik, I. E. and Johnson, E. W,
Am. J. Hum, Genet., 1996, 59 A223.

We thank Prof.

M. N. Srinivas who first drew our attention to
the high degree of consanguineous marriages
among Muslims, and to Dr Niranjan V. Joshi
for his comments on earlier versions of this

paper.

ANINDYA SINHA*
GAUTAM R. ULLaLf
S. K. SHANKAR?

P. SATISHCHANDRA**

*National Institute of Advanced Studies,
Indian Institute of Science Campus,
Bangalore 560 012, mdia

"Department of Physiology,

M.S. Ramaiah Medical College,
Bangalore 560 054, India

iDt?parImenf of Neuropathology,
National Institute of Menial Health and

Neurosciences,

Bangalore 560 029, India

**Department of Neurology,
National Institute of Mental Health and

Neurosciences,

Bangalore 560 029, India

Maintenance of callus growth during subculturing is a genotype-
dependent response in rice: Mature seed-derived callus from

IR 54 rice cultivar lacks culturability

Following the finding that modified
Agrobucterium tumefaciens-mediated trans-
formation system works at high-etficiency
for stable genetic transformation of rice’,
there is a great deal of activity as well as
success in production of transgenic rice
plants for varied a'lpplicationsz. A common
protocol to achieve rice transformation
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through this approach involves co-
cultivation of competent A. fumefaciens
cells (harbouring the gene of interest)
with calli pieces derived from the scu-
tellar portion of mature seeds'. This
method warrants that mature seed-
derived calli pieces must be able to sur-
vive a scries of subcultures, in order

to (i) produce and maintain suttict-
ent amounts of calli; (i1) subject call
to different concentrations of selectior
agent; (iii) check over-growth of A. fume-
faciens cells on the culture plates follow-
ing co-cultivation for a limited penoc
and then washing off of the excess bac:
terial cells; (iv) subject calli to various

CURRENT SCIENCE, VOL. 77, NO. 11, 10 DECEMBER 199¢



e — ———— — — —— EEENE——— — p—

pre-treatments (such as with abscisic acid)
for inductng high-level regeneration res-
ponse; (v) transfer calli to regeneration
medium, etc’. For the large-scale exploi-
tation of the transgenic rice technology, it
is therefore imperative that diverse rice
cultivars must withstand and respond
favourably to different treatments during
the tissuc culture experiments. It has
been shown that anther culturability of
rice 1s significantly vaiiable among rice
species, subspecies or varieties®’. The
regencration response in rice is also
found to be variable amongst diffcrent
genotypes” . In the course of optimizing
for a genetic transformation of diffe-
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rent rice cultivars in our laboratory, we
encountered the problem that mature
seed-derived calli from IR 54 rice cul-
tivar fail to withstand the subculturing
treatment. On the other hand, there was
no such problem with culturability
of seed-derived calli from Pusa Bas-

mati 1, Basmati 370 and Taipei 309 rice
cultivars.

Seeds of different rice cultivars were
obtained from diverse sources [Taipei
309 and IR 54, International Rice Research
Institute (IRRI), Philippines; Basmati
370 and Pusa Basmati 1, Indian Agri-
cultural Research Institute (1IARI), New
Delhi] and were multiplied at TARI.

Mature seeds of the above cultivars were
dehusked, surface-sterilized with 70%
ethanol for 30-45 s and 0.1% HgCl, for
20 min and rinsed five times with sterile
distilled water (SDW). Seeds of Taipei
309 and Pusa Basmati 1 cultivars were
soaked overnight in dark and were cul-
tured on NB medium” containing 2 mg 1
2,4-D (NB callus induction medium,
Figure 1a) at 26+ 1°C, in the dark’.
After 5-8 days, the scutellar portions
excised from these seeds werc inoculated
onto fresh NB callus induction medium
(Figure 1 a). The proliferating daughter
calli were selected and subcultured every
fourteen days on the same medium at

Figure 1. Tissue culture response of different rice cultivars. a, Stages in procuring scutellar calli for use in A, fumefaciens-mediated
transformation of rice. Seeds of cultivar Taipei 309 (top panel), Excised scutella showing initiation of callus formation (middle paneD, 1-2 mm-
sized calli pieces employed as explants for co-cultivation with A. tumefuciens cells (bottom panel). Sceds, scutells and calli weree inoculated on NB
callus induction medium; b, Scutella of Taipei 309 (lefr) and IR 84 (right) after 7 days of inoculation on NB callus induction medium. Note that the
scutellar portions of IR 54 have become necrotic upon subculturing whereas no such browning response is seen in Taipetr 309 scutella; ¢, Response
of Pusa Basrnati | (left) and IR54 (righs) calli after 15 days in secondary culture. Three-week-old primary cathi (initiated from the mature seeds)
were used for secondary culturing. MS callus induction medium was used; d, Regenerants of IR 54 from one-month-old poomary callus.
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