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The neocortex of mammalian brains shows prominent

oscillatory activity in the local field potential (LFP) and S of ‘ ' 18 2?’ . . 1
EEG signal within a broad range of frequencies from slow £ [-\/'\/"\/'W‘\, Lo N\/\/\/WW\[\]
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tude coupling to cognitive processes [3]. Here we report c Time (s) D Time (s)
that in awake mice gamma band LFP power in the barrel V\]\N i W\Aj\l\{\f\ :
cortex is phase-locked to the concurrent theta band LFP /. i E\_/ j /V: h \_1 y\! Y‘_‘
oscillation and that this theta band oscillation is strongly R LR T L R T
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were briefly exposed to hypoxic air, the resulting fre- E‘z: L Normar — i

quency increases in the respiratory rhythm were paralleled E 04} | — Bulbectomized

in the delta/theta band LFP oscillations (Fig.1A-D). LEP @o3f

oscillations in sub-bands of the broad (40 — 100 Hz) E zi

gamma frequency band were amplitude-modulated in E °j°1 : ¥ : - = . s
phase with the breathing frequency (Fig. 1E). After Amplitude frequency (Hz)

removal of the olfactory bulb the frequency profile of the Figure 1 A. Respiration (top) and LFP (bottom two) traces during
phase-amplitude coupling was significantly changed. Parti- normal breathing. The respiration signal was recorded with a

thermistor and its unit is arbitrary. LFP recording sites were 610 um
apart. Solid curves are the signals after band-pass filtering in 0.5-10
Hz. Raw LFP signals are plotted with shaded colors. B. Same as A,

cularly the respiration-locked amplitude modulation in the
high gamma band (64-128 Hz), which was prominent in

healthy control mice, shifted to lower frequencies in but during accelerated breathing after hypoxia. C. Auto-correlation
bulbectomized mice. Our findings imply that in mice of the respiration and the LFP signals (left) and cross-correlation
respiratory activity directly modulates delta/theta band between the respiration signal and each of the LFP signals (right)

during normal breathing. D. Same as C, but during accelerated
breathing. E. Summary of phase-amplitude coupling analysis on the
LFP data. The strength of the coupling between the phase of the
gamma band power. respiratory frequency and the amplitude of a range of frequencies
between 1 and 256 Hz was assessed in terms of the mean vector
length. Analysis was performed on 52 and 14 LFP segments
(duration: 50 sec) from normal and bulbectomized mice,
respectively. The fraction of significant samples is plotted as a
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LFP oscillations through respiration-locked olfactory bulb
activity and indirectly, through phase-amplitude coupling,
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