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Multi-color three-photon fluorescence imaging

with single-wavelength excitation deep in mouse brain
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(1) Multi-color 3PM with single wavelength excitation
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|:> Multi-color 3PM with single-wavelength
excitation at ~“1300 nm, using green and
red fluorophores
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(2) The 3P fluorescence intensity is weak.
(~100x weaker than 2P fluorescence with the same excitation pulse energy.)

—i
DI
—

~1300 nm

-

o
[\
T

Attenuation length (m)

Normalized intensity

_ i window : : i L.
I:> ~10x signhal enhancement in some red o 5 High contrast ﬂu(()%%ehnore) because of the higher-order non-linear excitation process
ﬂ uoro p h ores. 1 D_E;SD 1= 0 e 20 10&00 800 1000 1200 1400 1600 1800 2000
Length (um) N+ e e e This work
D. G. Ouzounov, T. Wang et al., Nat. Methods 14, 388 (2017). TWO Opt|ma| exc|tat|on W|ndOWS for 3PM W|th .
s(PII—elaSi f”,‘dFO)‘(’.r pzép)e(r fc;r ,morej\sta'ls" 7 eabf3531 (2021)) 3PM enables high-contrast low tissue scattering and water absorption: We address these two challenges in 3PM
. Hontani, F. Xia, C. Xu, Science Advances 7, ea : : L : : - : -
imaging in deep tissue beyond (i) ~1300 nm, used for green fluorophores with a new 3P excitation scheme.
the 2PM depth limit. (ii)) ~1700 nm, used for red fluorophores
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a red fluorophore can be excited at ~*1300 nm.

-- At 1300 nm, ~10x stronger signal than at ¥1700 nm was seen,
likely due to the resonance enhancement effect.

-- Combining the new 3P excitation scheme (right) with the
conventional scheme (left), both green and red fluorophores

can be excited with single wavelength at ~1300 nm. -- Adequately large 3P signals at ~1300 nm were also seen in
other red fluorophores: SR 101, Alexa Fluor 546, DsRed, -- Simultaneous multi-color 3PM with 1340-nm excitation down to the CA1 hippocampus
I:> It enables multi-color (green and red) 3PM with tdTomato, DsRed, and Qdot 605 (Data shown in the paper, region was demonstrated, combining cyan/green/yellow fluorophores (excitation to the

single wavelength at ~1300 nm. Y. Hontani, F. Xia, C. Xu, Science Advances 7, eabf3531 (2021).). lowest excited state) with red fluorophores (excitation to a higher excited state).




