4% e £ % i 7N Vol. 4 No. 6
2015 4 11 H JOURNAL OF INTEGRATION TECHNOLOGY Nov. 2015

AT 2% ix X IR IR AR AT B Fh B ¢ AR BE S

PABe R S <R U S S 0y

POh ERRE BRI R AR B I 518055)
(P ERREBERY JERT 100049)

X

B O OCERLER O TIOR3 BTN BR AR o LR R 1K) B AL
il SR AETT AR 7K S B2 10 X RO 1B A% 42 AT R A BEAC SR AT SR BBl SCEA T — il % 22 i
DGR PRSI Ty ik JXFE AR B A A S T AR SO RN RERE T LRI XS /N B 4 AN X B A
HUE B (R R A28 T8 AN HLAE) OGB4 R 428 i 5 1) i ZE B AR T e % o B4, JERTHE
WA BBOAR, B3 FRAR T A A RT3 7 A AR B SRS 5 R AR UE Mk . SCREATIZ0G
BB A S IEAT Y T e AN R X 2 T e TT IR [ AU R R BEAT T 70 0T, TR 4, 6- - JRHE-2- L5 Wk
Bt TG AR i SEREE AR, Pk 2 ik DO ro AR M 51138 T 2 I X A ORI S, F
HA 5 5 SRR VE S s SIS P2 IR (KRS i e AT -

K UL, ZWNIX, BREIRERARNT: JCHMEY], RIEME
hESES Q 189 Q 424 XEERER A

Optrode Arrays for Multi-Circuit Dissection
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Abstract Optogenetics has been successfully applied to understand the mechanisms of neuropsychiatric
diseases through the precise temporal control of specific neural circuitries. However, it remains a great
challenge to integrate optogenetic modulation with electrophysiological recordings in multiple brain regions
in vivo. In this study, a simplified method for the fabrication and electrochemical modification of the multi-
circuit optrode arrays was developed. The modified optrode arrays exhibited a significantly higher capacitance
and lower electrochemical impedance at 1 kHz as compared to unmodified optrodes. The optrode arrays were
chronically implanted into the brain of VGAT-ChR2 transgenic mice. Spontaneous action potentials and local
field potentials as well as light-evoked responses were obtained in 4 different brain regions in vivo. The cross-
area synchronizations were analyzed and the localizations of the implanted optrode arrays were confirmed by
4', 6-diamidino-2-phenylindole immunofluorescence staining. All these characteristics are greatly desired in

optogenetic applications, and the fabrication method of the optrodes can be easily integrated with other in vivo
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techniques to build more advanced tools for the dissection of neural circuitry.

Keywords optogenetics; multiple brain regions; neural circuitry dissection; optrode array; surface

modification
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Fig.1 The design and fabrication of multi-circuit optrode arrays
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Fig. 2 Electrochemical characteristics before (red) and after (blue) electrical deposition
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