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Supplementary Information Text

Contrasting nature vs. nurture effects in behavioral SIN perception

PROMS musicality test

The Profile of Music Perception Skills (PROMS) is a test of receptive auditory skills that shows
excellent internal consistency and reliability for both the full (composite Cronbach’s 0=0.94;
McDonald’s ®=0.95; test-retest reliability ICC (18)=0.88, P<0.01) and brief versions of the test
(0=0.84; ©®=0.85; ICC=0.82) (1). The PROMS is also highly sensitive in differentiating
subpopulations based on their musical skills (e.g., professional musicians vs. amateur musicians
vs. nonmusicians). Higher scores are associated with longer durations of musical training,
involvement in critical listening activities, music degrees and qualifications, and musicianship
status (1). Both the full (1) and abbreviated (2) versions of the test have been cross-validated in
large cohort studies and show strong correlations with other well-established musical test
batteries including Gordon’s Advanced Measures of Music Audiation (AMMA; 3), the Musical
Aptitude Profile (MAP; 4), and the Musical Ear Test (MET; 5). Critically, PROMS scores are
independent of basic psychoacoustic (temporal gap detection; 1) and cognitive abilities (working
memory; 2), thus motivating its use here as a measure of complex, receptive musical skills.

Musician participants
To address whether musical training (nurture) provides an additional boost to degraded speech
perception above and beyond inherent auditory skills, we measured QuickSIN scores in an
additional sample of n=14 formally trained musicians who were matched in age [t(26)=-1.91,
P=0.07], education [t(26)=-1.93, P=0.064], and gender (Fisher’s exact test: P=1.0) to the PROMS
listeners (i.e., nonmusicians) in our main experiment. Musician data were collected as part of our
ongoing studies on music-related plasticity and speech-language function. Musicians were
defined as individuals with least 10 years of continuous, self-reported training (mean + SD; 16.0
+ 4.9 yrs) on a musical instrument starting before age 11 (7.14 + 2.47 yrs). This definition of a
musician is identical to prior cross-sectional studies on music-induced neuroplasticity (6-8). As in
the experiment proper, all participants showed normal hearing sensitivity (puretone audiometric
thresholds < 25 dB HL; 250 to 8000 Hz), had no previous history of brain injury or psychiatric
problems, and were native speakers of American English.

Bonferroni corrected independent samples t-tests assessed group differences in QuickSIN
performance.



Supplemental Results

QuickSIN in musicians vs. nonmusicians

QuickSIN scores were invariant across high- vs. low-PROMS scorers [t(26)=1.27, P=0.22],
indicating that nonmusicians process degraded speech similarly at the behavioral level regardless
of their intrinsic auditory skills. However, trained musicians outperformed all nonmusicians
regardless of their musicality [t(26)=2.75, P=0.011], achieving SIN reception thresholds that were
~1.5-2 dB lower (i.e., better) than their nonmusician peers (Fig. S2). The fact that actual
musicians outperformed even high-PROMS listeners (“musical sleepers”) suggests that formal
musical experience (nurture) provides an additional boost to degraded speech processing at the
behavioral level above and beyond innate differences in auditory system function (i.e., natural
propensities).

Relations between FFR and different auditory perceptual sub-domains: GLME regressions

Regression models for the GLMEs between PROMS subtest scores and FFR neural measures
were ranked by their Akaike information criterion (AIC; 9) to evaluate the relative predictive
value of neural responses for each auditory sub-domain. In terms of relative (ranked) predictive
power, FFR neural noise was best predicted by tuning, tempo, accent, followed by melody
perceptual subtest scores [AlCs=-188.03, -184.03, -181.54, and -180.56, respectively]. Similarly,
the rank order for predicting FFR FO amplitude based on behavioral measures was tuning, tempo,
accent, followed by melody scores [AlCs=-156.80, -154.98, -153.10, and -152.98, respectively].
In contrast, latency showed best correspondence with accent, followed by melody, tempo, and
tuning [AlCs=179.22, 183.65, 184.148, 184.149, respectively]. As mentioned in the main text,
this dissociation in brain-behavior relationships suggests that spectral measures of the FFR
(neural noise, FO amps.) are more associated with perceptual skills related to fine pitch
discrimination (i.e., tuning) (10, 11) whereas neural latencies are more strongly associated with
timing perception (i.e., rhythmic accent).

Supplemental Discussion

The generators of auditory FFR and ERPs are often described as brainstem vs. cortical origin,
respectively (6, 7, 12-15). Under this view, our data imply that pre-existing differences in neural
processing are more apparent at subcortical levels. While the low FO pitch (100 Hz) of our
stimulus evokes FFRs from brainstem and cortical sources (12, 16), this choice was intentional to
replicate the vast majority of FFR studies in musicians, which have similarly used low-pitched
speech tokens (6-8, 16, 17). As far-field potentials including the FFR reflect distributed activity
from a wide array of subcortical and cortical sources (12, 16), our data cannot definitively
circumscribe where pre-existing enhancements in auditory processing are located within the
auditory system. Yet, as discussed in the main text, regardless of where our scalp-recorded
responses originate, neural differences were still observed among people without formal music
training, and some of these individuals’ brains produce phase-locked neural responses that better
capture the acoustic information of speech.
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Fig. S1. Individual (A) N1 and (B) P2 component latencies indicate noise-related changes in
neural activity but no group differences between high and low PROMS listeners. Error bars = £1
s.e.m. *** P <(0.001
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Fig. S2. Behavioral QuickSIN scores for high and low PROMS scoring nonmusicians vs. actual
trained musicians. SIN perception is invariant among PROMS scores. Yet, trained musicians
outperform all nonmusicians regardless of their inherent musical listening skills. Thus, formal
musical experience (nurture) provides an additional boost to degraded speech processing at the
behavioral level above and beyond natural listening skills. Error bars = +1 s.e.m. ** P <0.01
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