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Introduction:

Experiment 2: Brain injury affects BMP expression.

“Brain injury is the leading cause of death and disability worldwide.”
(International Brain Injury Association).

 BMP receptors are upregulated after
injury (Charytoniuk et al. 2000).

 Neuroprotection and neurogenesis may be directed toward the

 We therefore determined the effect of
neural insult on BMP expression by…
 injuring one side of the brain
 extracting and amplifying the
Transcripts (Real-time PCR)
 comparing the abundance across
Injured and uninjured hemispheres
(Walters and Saldanha, 2008).
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prevention of functional loss and even the repair of brain damage
(Alvarez-Buylla et al. 2000).
 In songbirds, brain

injury results in a
robust upregulation of
the estrogen
synthesizing enzyme
aromatase.
 This glial
aromatization is
neuroprotective and
likely neurogenic
(Saldanha et al. 2005,
Lee et al. 2007)
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 Much like aromatase, BMPs have been shown to mitigate cell

death and enhance neurogenesis (Hattori et al. 1999, Colak et al.
2008).
 In non-neural tissues, estrogens affect the expression of BMPs

(Zhou et al. 2003, Zhang et al 2005).

Experiment 5: BMP 2 expression in the zebra finch brain is
sexually dimorphic.

Experiment 3: Glial aromatization affects BMP expression.
 Estrogens have been implicated in the expression of BMPs 2 and 4
(Zhou et al. 2003, Zhang et al. 2005).
 To determine the influence of injury induced aromatase on the
expression of these BMPs, we compared mRNA levels across fadrozole or
vehicle treated hemispheres.
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Experiment 1: BMPs are expressed in the adult zebra finch brain
 The expression of BMPs 2, 4, 6, and 7 in the zebra finch brain was
established by…
 extracting RNA from the forebrains of adult birds,
 reverse transcribing and amplifying the mRNA
 sequencing the resultant cDNA
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Discussion/Future Directions:

 BMPs, however, have remained uncharacterized in songbirds…

Methods and Results:

 Songbirds provided the first conclusive model for structural sex
differences in the brain (Nottebohm and Arnold, 1976).
 These differences were observed in areas involved in song learning
and production (in species where males sing and females do not).
 BMP2 expression differs across brain areas and across sex in adult
zebra finches.
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Experiment 4: BMP2 is expressed in several forebrain areas.

 Sequences were obtained for all 4 transcripts and demonstrated a
remarkable degree of similarity to known BMP sequences in other
vertebrates.

 BMP2 can enhance gliogenesis, neurogenesis,
and cell survival (Zhang et al. 2008, Hattori et al.
1999).
 Future studies will test whether (or not) the
neuroprotective or neurogenic effects of
aromatase upregulation are mediated by BMP2.
 Additionally, BMP signaling enhances synaptic
plasticity (Sun et al. 2007) and deletions in the
human BMP2 gene are correlated to cognitive
dysfunction (Lalani et al. 2008).
 The presence of BMP2 in Area X and RA suggests that it may be
involved in memory and learning in the songbird brain as well.
 Songbirds possess a discrete, wellmapped neural circuit for song
learning and production.
 Zebra finches are a powerful
model for elucidating the role of
BMP2 in neural repair and in
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