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Prof. Chiang’s lab investigates the genetic and neural basis of brain functions using
Drosophila, focusing on two main approaches: (i) constructing a whole-brain wiring
diagram, and (ii) manipulating neurons to study computation in behavior-driving

circuits. Key achievements include:

1. Odor Representation in Higher Brain Centers: We uncovered neuronal temporal
identity and stereotyped connections in the third-order olfactory center, revealing a
shunting mechanism for gating CO2 information (Cel/ 2006, 2007; Science 2013).
These discoveries advanced the understanding of context-dependent olfactory

processing.

2. Long-Term Memory in Engram Neurons: We found that LTM formation requires
new proteins in a small subset of neurons, which alter circuit activity to regulate LTM
formation and consolidation (Science 2012; Cell Reports 2023). Our work also
established fly models for memory formation and neurodegenerative diseases, and
identified the first functional NMDA receptors in insects (PNAS 2002; Nature

Neuroscience 2007).

3. 3D Fly Brain Database: We created the first brain-wide wiring map at single-
neuron resolution, barcoding 16,000 neurons (Current Biology 2011, 2015). This
achievement, recognized as a key milestone toward decoding the human brain (7he
New York Times 2010), guided mapping of sensory circuits (PNAS 2012; Nature
Communications 2015). My contribution to connectomics was highlighted at the

2016 Neuroscience Annual Meeting and in Nature 2017.

4. Tissue Clearing Technology: We developed FocusClear, a tissue-clearing solution
compatible with GFP for high-resolution 3D imaging of intact brains at single-cell
resolution. This patented technology enabled whole-brain imaging at 30 nm

resolution (Nature Communications 2019).



