Scanlimage, software for in vivo laser scanning microscopy
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Overview

WeZ4l Scanlmage is software to control laser scanning
g microscopes, particularly two-photon microscopy
for neuroscience applications. Scanlmage is writ-
ten primarily in Matlab, with portions in C. The first

public release (r2.0) was in 2003.

Recent and planned Scanlimage releases aim to enhance its
capabilities for in vivo functional imaging experiments, with
requirements for fast (video rate) continuous imaging in vol-
umes of neural tissue, synchronized in time with behavioral
data, sensory stimulation, and/or electrophysiology.

RELEASE HIGHLIGHTS

Release 3.7.1

e Small enhancements and bugfixes
e Suited for existing users

Release 3.8 (Release Candidate)

e Cycle mode -- timed acquisition sequences with motor operations
and/or configuration changes at each iteration

e Enhanced point/line/square/rectangle ROI operation

e Streamlined graphical user interface

e Support for dual stage controller operation, e.g. XY & Z

e Operation under 64-bit Windows 7

Release 4.0

e Fast raster scanning, using resonant scanning hardware

e Fast axial scanning, using piezo actuators, synced to frame rate
e Power modulation, synced to line rate, with depth adjustment

e Support for long, continuous acquisitions, e.g. with next triggering
e Display of rolling average and/or selected frames/slices

User Interface Enhancements

Scanimage 3.8 & 4.0 share similar, streamlined interface
Standard/Acquisition Controls from Scanlmage 3.5-3.7 eliminated

Main Controls (enhanced) Motor Controls (enhanced)
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Load, save, display current User & B Stack acquisition controls

Configuration files C Stage panning controls

B Cycle Mode status and control access
(see Scanlmage 3.8)
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Interactive specification of stack
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number of Slices and Frames

- Position Controls (new)
D Loop acquisition status and controls --

| e
number and interval of Repeats e

= File saving controls -- enable saving, set file _' ol tos|
name and directory, configure frame averaging Rl w2 e

= Acquisition start controls -- Focus, Grab, Loop, T :|
Snapshot modes and external start triggering ¢oam e e e
Control ROl Scan Parameters -- Zoom, Shift, o e | e

G . ... . Shift )y | Shift }wz| ™ absoute Coords | 3
Rotation, and Angle Multipliers (aspect ratio) —

}(:I 01 ‘r‘:l 04 E:I 0 IE:I 01

H Graphical selection of ROIs and access

ROI Controls (see Scanlmage 3.8) e Store/recall stage positions,

within session or across days
e Positions coordinated with ROls
In Scanlmage 3.8

| Load cached Fast Configuration settings;
access Configuration Controls

Activity in sensorimotor axons correlated to behavior
Leopoldo Petreanu, Diego Gutnisky, et al. (HHMI/JFRC)
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Scanimage 3.8

Cycle Mode allows control/timing of acquisition sequences
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Cycles can also be specified programmatically,

and stored/loaded via CYC files

ROI comprised of Scan Parameters and stage Position
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ROls store: Zoom Factor, Shifts,
Rotation & Scan Angle Multipliers
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- Area ROl (Square or Rectangle)
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All ROls have associated stage Position ID,
tied to ‘top-level’ area-type ROI
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Area type ROls can have child ROls (area or point/line)

I Line or Point RO Most recent line ROI, and its parent area ROI, stored
Position to allow easy switching back-and-forth

Macros allow common Cycles to be easily configured
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ROI Cycle macro creates Cycles
which step between ROls in se-
quence

Mosaic macro creates tiled array of positions

with specified span and overlap Grid macro creates array of square,

line, or point ROIs in a field-of-view

Macro can also auto-populate Cycle iterations
to step between tiled positions in sequence

B etttz SCANIMage 3.7/4.0

Sample Applications

Screening GECIs in visual cortex
Tsai-wen Chen...Doug Kim (HHMI/JFRC)
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Scanimage 4.0

Fast raster scanning supported, with power modulation
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Axonal calcium transients in cerebellar interneurons
Jason Christie, Delia Chiu, and Craig Jahr Nature Neurosci. 2011 (OHSU)

Calcium recordings in axons
of cerebellar interneurons
show presynaptic plasticity
arises from subthreshold
somatic depolarization
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Scanlmage supports a wide range of imaging applications in living neural tissue

ScanImage 3.5
Future Plans

Multiple region-of-interest scanning

Combine resonant scanner with galvo scanner pair

< L X
o } V for multi-ROI imaging/stimulation
Advantages
:é‘ ___________ y 4 | » Feasible ROI selection (vs 100s of points)
------------------ R « Motion tolerance
,/ y== * Distributed illumination/photoexcitation

Unify experimental capabilities into common framework

Unify experimental modes into
common framework with:
« Shared configuration files

» Shared files/filenames for bound data
streams

» Shared metadata format

» Synchronized data & timestamps

« Shared scripting language

» Shared user function/plugin concepts

Scanlmage 3.x Scanimage 4.x Ephus 2.x

(Galvo scanning) (Resonant scanning) (Physiology,
Camera Imaging,
General Data Acq)

Distribution
Scanlmage, and Ephus, are freely

avallable at

http://[scanimage.org

http://lephus.or

Scanimage & Ephus

e Over 300 registrations
e At or nearing 100 users (informal survey)

Actively using or trying o= 2
Scanlmage and/or Ephus? /- =
Complete the annual survey! 7/

http://surveymonkey.com/s/scanimage_ephus
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