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XCaMP OFMMELZ R THFEFERE LT, MBETERAKTLZZENMONTNDL /LT T LT I

(PV) MM O ISBYENT 21T > 72, PV-Cre ¥ 7 A & AAV-CAG-DIO-XCaMP-Gf # H\ T, PV [
PEHIAEIZ XCaMP-Gf Z 5881 &1 T, 200Hz @ 2 Jofmnk Ca?' A A —T 0 7 & A4 U [FIRFRLER & 1T
Sley A A=V I XV HIE LTz Ca2t v 7L BRI O F6 KBEE & HEE 2 35527 ik & H
WTRDTZIEKBE L, AL JFLFRIC L VRO T-FEBEORKBEE L i L7 & 2 A, e CTHE
DEWZ ENASNEARD | @ - EEE 72 XCaMP 12 k> TEBER A ZRE LCHETE L
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ZR L7z, XCaMP-G 35 J T XCaMP-R & W /2 268, 2 Y1k Ca?f A A — 2 0 VD EHEREE T OR
BATENFH O~ ATHEETH D Z L &/R LTz, £72, XCaMP Z/NMi 7 /L% o gl Bl & ¥ 5 2
&C, B BN E A mE - IR TE D T L AR LT,

IR 3 DB AT A2, BERERHL X (TAG LX) 28 AT 52 LT, BRNLEZ &
TEELES FRAIC 1mum&f (ZAEAET D AMM E 72 I TRRIRZEHE 2 31 o R [RIFRICBIZR 45 Z &
AIREZR BB S L T,

To demonstrate superiority and usefulness of fast and sensitive calcium indicator, XCaMP, we
investigated firing dynamics of fast-spiking parvalbumin (PV) interneurons expressing
XCaMP-Gf. Adeno associated virus encoding DIO-XCaMP-Gf was injected into somatosensory
cortex of PV-Cre mouse, and we performed simultaneous high-speed (200Hz) Ca2+ imaging and
spike recording from PV neurons. Spike frequency of PV neurons inferred from XCaMP-Gf
fluorescence transients was well correlated with recorded spike frequency, indicating that
XCaMP is suitable for decoding spiking activity of fast-spiking neurons. We also showed that
high-speed multicolor two-photon imaging can be implemented in a head-fixed, awake behaving
mouse by using XCaMP-G and XCaMP-R. XCaMP could also reliably and efficiently detect
climbing fiber responses of cerebellar Purkinje cells.

We introduced an ultrasound lens (TAG lens) for fast scanning of the focal plane of a
two-photon microscope. We achieved the extended depth of focus imaging of neurons and

dendritic spines distributed along the cortical depth of 100 um in vivo.
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