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1. Heterochromatin in Drosophila

“In avery original study T i’ rep|icati0n

LAKHOTIA and MUKHERJEE

(1969) show that the hyperactivity earlier than ;
G eI SCE] QURNEeLEs autosomes 3 3. Non-coding hsr-omega genein Drosophila

—M. Ashburner (1972) - : (1970)

2. Heat shock responsein Drosophilaand other insects
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Contrary to common

belief, heterochromatin in
Drosophilais
transcriptionally active
(1973-74)
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A Sty of Heterschevmatin in Draiophile mosata

Heterochromatin in
Drosophila hasuta is
comprised of asymmetric
A-T rich sequences
(1979)
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Heterochromatin in
Drosophila melanogaster

species group differsin
repetitive sequences
(1980)

Bulk of heterochromatin does not replicate in polytene cells of
Drosophila as originally suggested by Heitz in 1934

(1974, 1984) .
The RNA synthesisand

H eat ShOCk r esponse turnover of .hsp70 and
in Drosophila coding) a1 tha 74 and

87C heat shock puffsis
affected by the state of

Interest originated from the observation in
1969 that the benzamide-inducible 93D puff Dr. Tapas Mukhopadhyaya 7
was a member of heat shock gene family Dr. Ajit K. Singh activity of thehsrw or

Dr.B.B.Nath the 93D gene
. Abhay Sharma

. Bhupendra N. Singh (1980' 1995)
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Heat shock induces
the hsp70 genes of
87A and 87C clusters
very differently in
different cell types
(2002)

isa member of the Hsp60 famlly
(1998)
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Inducibility of the
different heat shock
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relation to the
ambient temperature
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Regulation of heat shock proteins,
spTD and Hspid, in heat-shocked
alpighian tubules of Drosophila
o elanogaster larvase
Malpighian tubule cells

display a complex dmak B i, g demanrve, I, Pramaa _
pattern of transcription, ;
translation and stability a
of hsp70 and hsp64 G r
transcripts following :

heat shock and during
recovery
(2002)

TheMalpighian
tubules of Drosophila
respond to heat shock

in amanner very

different from the
other tissues
(1989)

Non-coding 93D or hsrm
genein Drosophila

Inhibition of chromosomal br. Tapas Mukhopadhyaya
Dr. Ajit K. Singh

transcrlptlon with benzamlde in Dr.B.B. Nath
salivary glandsrevealed unique and FoS R R Rt e LI

singular induction of the 93D puff IEIEEEESRSE=TIUES
(1969) Dr. Abhay Sharma
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Heat shock induced activity

The 93D puff is
singularly
induced by
benzamide
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Cimneraties of e 370 Pull

A homologue of the 93D
puff is present in all

species of Drosophila
(1982)

CHROMES

The 93D puff

in Drosophila

isunlikely to
codefor a

protein
(1982)

activity and proteins?

In the early 1970s, this relationship was still
not well established
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gene (1995)
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The amide-response
element on the hsro W " ; ;
geneis more than }*ﬂ P e _.::“J_",'T,,i','m;"
21kb upstream of the | & 1 AT T
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(1998)

A VARIETY OF hnRNPsAND RELATED NUCLEAR
PROTEINS SPECIFICALLY BIND WITH THE 93D PUFF
FOLLOWING HEAT SHOCK

HRB57A Antibodies to the following
proteins specifically bind with
the 93D puff in heat shocked
polytene nuclei of Drosophila

melanogaster

« hnRNPs: Hrp40 (hnRNPA),

HRB87F (hnRNP A1/A2), Hrb57A

(hnRNP K), S5 (hnRNP M)

=)

« nuclear non-histone proteins

recognized hy Q14, Q16, T29, P75
antibodies

* Snf
(review in Lakhotia et al, 1999)

CONTROL HEAT SHOCK 40'

Does a non-coding genelikethe 93D have any
function or isit “junk”?

Cmega spschies - a nowel cliae of nucksar spsckiss conisining hnRM8P.
mumncialed with ding | os A in D

¢ Branardh, T K Saareivs, & B Gl gl 8, G, Lok

hsrm-n transcripts essential
for organizing OMEGA
SPECKLES, which regulate
the availability of hnRNPs
for RNA processing
(2000)

A new
insight into
functions of The nan-codling trumscripts of brr-onrege gene in

the non- Deasmphiler Do they regolati teafTicking and
. avuilability of muckear BN A-processing factors?
coding

|arge b b | kit Firithe: Kt . T, K. Hajesirs aed b, ¥ Frasesih
transcript g
of the hsrw

gene

(1999)

Under heat shock condition, all the hnRNPs get
progressively sequestered at the hsrw gene site

UNSTRESSED 15 40 2hr RECOVERY
HEAT SHOCK




hsrw RNA dynamically regulates the
availability of hnRNPs in nucleus
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The men-coding, devebopmentally active and siress inducible oy gene of
Drosaphila melonogasier lteprates post-Aramseriptisnal processing of ather
nuclenr Transerigis
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Over-expression of
hsro
gene duetoaP-
transposon
insertion in cyst
cells “ soaks” away

much larger
proportion of
hnRNPs which
compromises cyst
cell function

(2001)
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hsro gene expression is
developmentally regulated with
multiple tissue-specific
regulatory elementsin the
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Over-expression of hsrw-n transcriptsin cyst cells
of 05241 mutant testes excessively sequesters
hnRNPs into the inactive compartment (clusters
of omega speckles) and this affects processing of a
variety of other nuclear transcripts

Compromisein cyst cell function prevents sperm
maturation and individualization
(interesting parallel with the RNA-foci in DM1 and DM2
human disorders which sequester CUG-BP, involved in
processing of several other transcripts)




MOST TISSUES, OTHER THAN GUT, IN hgrwr'10
MUTANT LARVAE ARE SMALLER AND LARVAL
LIFEISPROLONGED

hsrwP1%/hsrwpl10 | ARVAE
* IMAGINAL DISCSARE SMALL &
DISORGANIZED

*hsw-TRANSCRIPTS CLUSTERED AT
THE GENE SITE IN MOST TISSUES

«hsw ISNOT EXPRESSED IN
PROTHORACIC GLANDS OF MUTANT
LARVAE

*MUTANT LARVAE PUPATE AFTER
11-12 DAYSBUT ALL DIE

The SxI Protein ||
in hsro
nullisomic egg
chambers moves
in the oocyte

ABERRANT EXPRESSION OF hsrw IN hsrw P10 |S
ASSOCIATED WITH CLUSTERING OF hsrw
TRANSCRIPTS AND hnRNPsIN NUCLEI

Confocal images
[(lgefcedey
Malpighian tubule ct

Developmental Genetics

The Bar gene,
besidesitsrolein
ommatidial
differentiation, acts
as a proximal-distal
selector genein
antennal and leg
disks of Drosophila

S.Mandal & Lakhotia
(1999)

Excessive
sequester ation of
hnRNPs by hsw

transcriptsat the hsrw
genesite (>) and in
clusters of omega
speckles compromises
processing of various
nuclear transcriptsin
affected cells,
resulting in the
various anomaliesin
pl10 larvae and their
ultimate death

Distribution of
an hnRNP and
Actin in wild
type and 05241
mutant egg
chambers




