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The three major types of insect ovarioles. A. The panoisitic ovariole, where

nourishment for the oocyte comes only from the follicular epithelium. B. The telotrophic meroistic
ovariole, with a cytoplasmic cord that connects the nurse cells that remain in the germarium with
the descending oocyte. C. The polytrophic meroistic ovariole with the nurse cells contained within

the follicle. From Schwalm (1988). Reprinted with permission.
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Table 1 Fusome proteins

Protein Function Mutant phenotype Reference
a-Spectrin Membrane skeleton No fusome de Cuevas ef al. (1997)
p-Spectrin Membrane skeleton No fusome Lin et al. (1994)
Ankyrin Scaffold or linker protein n.d. de Cuevas e al. (1997)
Actin Cytoskeleton structure, diverse  n.d. Hime et al. (1996), Kai and Spradling (2003)
Bag of marbles Novel Reticulum disrupted McKearin and Ohlstein (1995)
Cyclin A CDK component Cell lethal Eberhart et al. (1996)
Dynein Motor Disoriented mitoses McGrail and Hays (1997)
Encore Cullin-binding protein >16 cystocytes Ohlmeyer and Schiipbach (2003)
Hu-Li Tai Shao Adducin related, cytoskeleton No fusome Lin et al. (1994)
KLP6&1 Kinesin-like motor Disoriented mitoses Wilson (1999)
Lis-1 Lissencephaly ortholog <16 cystocytes Liu et al. (1999)
Orbit Microtubule binding protein, Poor cyst formation, GSC loss  Mathe et al. (2003)

CLASP ortholog
Par-1 Microtubule binding protein No oocyte Cox et al. (2001a), Huynh et al. (2001b)
Spectr Cytoskeletal linker protein No oocyte Roper and Brown (2004)
Ter84 ER assembly, vesicle fusion Cell lethal Leon and McKearin (1999)
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Follicle cells

The differentiation of cystocytes into trophocytes and an oocyte, still connected

by ring canals, in 3 dimensional (A) and saggital (B) views. From De Loof. (1983). Reprinted with

permission.
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The gurken signal is
localized by the nucleus
and received by posterior
follicle cells. The gurken
binds to the receptor
protein and specifies fate
of follicle cells as posterior.
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Posterior follicle cells send a

bicoid oscar | signal back to the oocyte, re-
polarizing the cytoskeletal

: framework. This localizes

oskar and bicoid mRNAs

at either end. These events

complete anterior (A)-

posterior (P) development.
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Cytoskeletal repolarization causes the oocyte nucleus to move to the
dorsal anterior cytoplasm. The gurken signal from the nucleus causes
the follicle cells there to express the kekkon gene that establishes their
dorsal (D) identity.The ventral cells, not receiving gurken, express the
pipe gene that establishes their ventral (V) identity.
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Stage 10
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Spermatozoa Spermatocytes

Vas
deferens

Spermatogonia

Stem cell
Vas
efferens

Spermatids

A cross section of the generalized male testis. Stem cells at the tip give rise to
spermatogonia by mitotic division and become enclosed by somatic cells that produce the cysts.
Incomplete mitotic divisions of the spermatogonia form the spermatocytes that are connected by
ring canals. The spermatocytes divide meiotically to form the haploid spermatid, which then difter-
entiates into flagellated spermatozoa. As they mature, they rupture the cyst wall and escape to the
seminal vesicles. Modified from Chapman (1982). Reprinted with permission.
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The male stem niche. Stem cells (S) surround the hub (H), dividing to form a
gonialblast (G). Cyst progenitor cells (CP) give rise to new cyst cells (C) that enclose the gonialblast
to form the follicle. From Fuller (1998). Reprinted with permission
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A disclike spermatozoa of proturans. From Baccett (1998). Reprinted with permission.

61

ki 2w — Sl (55999 0o |

T9)g5o ppanl

(Jalod sb) > puFso JSb (5 35 4 gazmo jl o 4.>U ,3ACrOSOME -

S o Jo 2l pEn 3 1) Sas SLAE 45 (s )5 dad  052J9 S T @2 35T -
L2959 5Suo jl 1 AXONEME : SHU (55 > Caoundd -

(942 olygil> K5 13) 9942 15U Ol i i 4> -

(nine outer accessory tubules+ nine doublets+ two central tubules)

Accessory
tubules

Doublets

Central tubules

Golgi complex
membrane

i

62

10/10/2010

31



ol 08w — Olte Sjgls e

dynein s, gl b olrea tUDUIIN o5 ks 1 il ledg2959 S0 -

ol 0w — Olte jglsd e

Law 93 plesl i b Gy )d Jgero mt

Anagasta kuhniella (Lepidoptera)
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