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Question 1:
Fig. 1 from the article: “Cytoplasmic Dynein, the Dynactin Complex, and Kinesin Are Interdependent and Essential for Fast Axonal Transport”By Martin M et al., In Molecular Biology of the Cell, Vol. 10, 3717–3728, November 1999
Abstract: In axons, organelles move away from (anterograde) and toward (retrograde) the cell body along microtubules. Previous studies have provided compelling evidence that conventional kinesin is a major motor for anterograde fast axonal transport. It is reasonable to expect that cytoplasmic dynein is a fast retrograde motor, but relatively few tests of dynein function have been reported with neurons of intact organisms. [In this study] We have tested the functions of the cytoplasmic dynein heavy chain (cDhc64C)in Drosophila larvae.
Segmental nerves contain motor and sensory axons that connect the ventral ganglia to the body wall muscles and sensory organs in the abdominal segments
[image: ]
Larval segmental nerves (bottom images) were stained using an anti-Drosophila β tubulin in the controlDrosophila larvae (Figure C; genotype,cDhc64C) and a mutant Drosophila larvae (Figure D; cDhc64C6 –10). Figure A and B represent a single Drosophila larvae that is either the control (Figure A) or the mutant (Figure B). 
n = segmental nerve; m = body-wall muscle.
1-1. What is β tubulin?(1 point)


1-2. What is (are) the method(s) used? What does it measure?(2 points)


1-3. What is (are) the control group(s)? What is (are) the experimental group(s)?Include the phenotype of each group.(2 points)

1-4. Observe: How do the controls differ from the experimental groups?(1 point)

1-5. Interpret: Based on what you know and what the text tells you: what does this difference (if any) mean?(4 points) 
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chemiluminescent detection system (Tropix, Bedford, MA) accord-
ing to the manufacturer’s instructions.



RESULTS



cDhc64C and p150



Glued



Are Essential for Axonal



Transport in Drosophila



To determine if cytoplasmic dynein functions as a fast ax-
onal transport motor in Drosophila, we studied larvae that
carried mutations in cDhc64C (Gepner et al., 1996). Because
null or amorphic cDhc64C mutants die too early to observe
axonal transport phenotypes, we used hypomorphic alleles
that allow development to progress through the larval
stages (Gepner et al., 1996). The alleles cDhc64C6–10 and
cDhc64C6–6-16, when combined with a deletion of cDhc64C



[Df(3L)10H], caused posterior-paralysis phenotypes similar
to those caused by conventional kinesin mutations (Figure
1). The penetrance, or percentage of animals that showed the
paralytic phenotype, was 100%. Control larvae with the
same genotype but carrying a wild-type cDhc64C transgene
showed no posterior paralysis, indicating that the effect was
specific to the loss of cytoplasmic dynein function.



To ascertain if the behavioral phenotypes reflected cellular
axonal transport defects, mutant and control larval neuro-
muscular preparations were examined by immunofluores-
cence microscopy. The distribution of microtubules in seg-
mental nerves was not altered by the dynein mutations
(Figure 1). However, the distribution of the endosome pro-
tein HOOK (Kramer and Phistry, 1996, 1999), which we
presume to be a fast retrograde cargo, and of cDHC itself



Figure 1. Mutations in cDhc64C cause posterior paralysis and defects in fast axonal transport. (A and B) Single video frames of third instar
larvae (!3 mm in length) crawling forward (to the left). (A) The control, heterozygous for a severe cDhc64C mutation (cDhc64Cek1/"),
exhibited wild-type posture. (B) The mutant, carrying a moderate mutation over a deletion [cDhc64C6–10/Df(3L)10H], exhibited posterior
paralysis whereby the distal-most segments curved upward. (C–F) Laser scanning confocal micrographs of control, P{cDhc64C"}/";
cDhc64C6–10/Df(3L)10H (C and E), and mutant, cDhc64C6–10/Df(3L)10H (D and F), larval segmental nerves stained for tubulin (C and D) and
synaptotagmin (E and F). Segmental nerves contain motor and sensory axons that connect the ventral ganglia to the body wall muscles and
sensory organs in the abdominal segments. These fields of view each cover about half an abdominal segment. (C and D) Microtubules run
longitudinally in the nerves and appeared unaffected by the cDhc64C mutations. A predominantly longitudinal and striated staining pattern
was observed in both control and mutant nerves. The meshwork of single microtubules in the background was in muscle cells underlying
the nerves. (E) Synaptotagmin staining was distributed in a punctate pattern along the nerve, presumably representing the distribution of
anterograde fast transport vesicles. (F) Synaptotagmin in the mutant nerve was much more abundant and concentrated in large accumula-
tions. n, segmental nerve; m, body-wall muscle. Bars, 10 !m.
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