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No otoacoustic evidence for peripheral basis underlying absolute pitch
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* Left planum temporale (PT) (Keenan et al, 2001)

Figure 1: SOAE differences in representative control and AP subjects. Panel 1.) Summary: SOAEs are not more prevalent in AP subjects.
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transduced to the central nervous system (CNS)?
» Your ears emit sound! As part of a (cellular-based) amplification pro- Figure 4: SFOAE differences in control (N=23) and AP (N=9) subjects. Thick lines are locally-weighted regression (loess) trends pooled across subjects.

cess, healthy ears emits sounds known as otoacoustic emissions (OAEs)

. Spontaneous emissions (SOAEs) 20, .. .. S B e — “Control Figyre 8: Tonotopic pRF and tu.ning curve map of the auditory cortex from two representativg controls
emitted in the absence of a stimulus | | | | 5 AP 5 subjects. Center freql.Jency gradient and tuning curve maps were Plotted on the unfolded c?rtlcal
101 - - R R SR R S REEEERRE S surface for each hemisphere. Panel A shows the left and right hemisphere from control subject [female,

. Stimulus frequency emissions (SFOAEs)
generated in response to an acoustic stimulus (akin to an echo)
» OAEs can be used to infer properties of cochlear functionality (e.q.,

100~ - e S e S e e e - 27] from 3 sessions worth of data (35 functional runs). Panel B shows pRF maps and Q) tuning curve
| S R R ' | | | | maps from a control subject [female, 23] from 1 sessions worth of data (10 functional runs).

Magnitude [dB SPL]
o

SOAEs correlated to dips in audiometric thresholds, delays associated -10
with SFOAEs tell you about frequency selectivity) _50
Specific aims of present study: 1 2 3 4 5 6 A
1. Are SOAEs more prevalent in AP subjects? Both AP and SOAEs appear Frequency (kHz) 8
to have genetic associations, such as higher prevalence in certain Figure 5: No significant differences in SFOAE magnitudes (Lp=30 dB g
populations (e.g., Asians) SPL) between pooled groups. =
2. Using SFOAE delays as a proxy measure of frequency tuning, do AP 20 = P rea—
subjects exhibit differences in selectivity (i.e., sharper tuning)? o Figure 9: Tonotopic map of the 02kHz  7kHz  broad narrow
2 o . %% N L R S - S rigure % lonotopic map ofthe Figure 10: Tonotopic map of the Medial Geniculate Nucleus
E ........ ...... ..... S S o ........................ .............. .......... ........ ...... . (Top) Saglttall (bottom) Zoomed in VieW (MGN) in a ContrOI. a) (TOp) Sag|tta|, (bOttom) Zoomed in VieW Of
M t h d % 0 ' R ' ' ' ' ' of the IC displaying a high-to-low fre- the IC displaying a high-to-low frequency gradient from the
e O S S e n P TN oV ey Contro II ________________________________________________________________________ cueney gradient from the ventral (V) to  ventral (V) to dorsal (D) orientation. b) (Top) Coronal, (bottom)
'c 10+ } AP _ dorsal (D) orientation. b) (Top) Coronal, ~ zoomed in view of the right and left tonotopic maps of the IC. [3
. : @2 — AP o fthe riah sessions worth of data]
e We examined SOAEs and SFOAEs in both control (N=21) and AP ‘EU —20 1 S SR ; ; ; . I(l:f(:t:gr:g)tzg?cmrs:;? gﬁ‘évecict [3e Sre'?si;?snd
(N=13) normal hearing subjects. Date were collected at both UWO 0.4 1 . (KH2) 6 worth of data]
. requenc Z
and York (only UWO data included here) 9 y
o Standardized AP test given to assess/confirm AP (Loui et al. 2011) Figure 7: Plot showing number of stimulus periods of delay (Nsf) ex- References & Ackn owledgements
e Normal audiometric thresholds were confirmed for all subjects trac.ted from phase_gradlent delays n Fon.trOI (N=23) and AP (N=9) « Kalluri R and Shera CA (2013). Measuring stimulus-frequency otoacoustic emissions using swept tones. J. Acoust. Soc.
OAE kenin a doubl led : subjects, Lp= 30 dB SPL. Shaded areas indicate a 95% confidence Am., 134, 356-368.
¢ measurements were taken in a double-walled acoustic interval (Cl) via bootstrapping Results suggest no improved fre- - Keenan PJ et al (2001). Absolute pitch and planum temporale. Neuroimage. 14, 1402-1408.
i i i - L e o ) ) . * Loui P et al (2011). Enhanced cortical connectivity in absolute pitch musicians: A model for local
chamber using an |n.sert !orobe (Etymotrc EB 10C) guency selectivity in AP subjects. Similar relationship exists at other hypperconnectivity. J. Cog. Neurosci, 23 (4) 1015-¥026_
» Canal earphone calibration performed in-situ | . | . | . stimulus levels, although delays get progressively longer for lower elie e S (T S G A,
: _ : : P7Rear sSEO | | | | | : - Saenz M and Langers .Tonotopic mapping of human auditory cortex. Hearing Res. 1-11.
e SFOAE measured using a SWEpt tone paradlgm [Ka”u“ & Sherar T~ AP7 earTS FOAE02 | | | | stimulus levels. * Schulze K, et al (2009). Perceiving pitch absolutely: comparing absolute and relative pitch possessors in a pitch
2013] using a variety of probe levels: Lp=20-50 dB SPL [Ls=Lp+15 1 2 3 4 5 6 memory task.BMC Neurosci, 10 (1), 106.
Frequency [kHZ] Summaryv: SFOAEs are not ”stronger” in AP subjects, nor indicative of - Shera CA ,and Bergevin C (2012).Obtaining reliable phase-gradient delays from otoacoustic emission data.
dB, fs=fp+40 Hz] . . , , y: ) . . J o e J. Acoust. Soc. Am. 132,927-943.
e SFOAE phase-gradient de|ay5 (Nsf) extracted using a “peak- 'I':Igu|:e ézlﬁeP’r’eSIent.atti'\VQ SFOCle\fE data}[ fro?\ d SggngeaLShOWIng-thi Sharper perlpheral tunlng. ThUS, no evidence for |mproved sen5|t|V|ty °'Srj:or}1eaccigeJCk,C2’$L (;g?3krrl:le;/\62f§—lsi?§ Tsicgod for detecting spontaneous otoacoustic emissions in human
e , , , eak-picking” algorithm used for extractin ase gradien T : . .Soc. Am., 104,1517-1543.
pICkIng algorlthm [Shera & Bergevm, 2012] (see Flgure 6) P b J a9 J P J or frequency SeIeCtIVIty in AP SUbJeCtS at level of the cochlea. » Support provided by the National Science and Engineering Research Council (NSERC)

delays [denoted as open red circles]. » Neuroimaging support from Kevin DeSimone and Keith Schneider



