Note: d-MPRA libraries were sequenced with different designated names than those in the main text. For the below source data
plots:

Olig2_NR1 corresponds with the Olig2-NR2 library in the main text

Olig2_NR2 corresponds with the Olig2-NR3 library in the main text

Olig2_NR3 corresponds with the Olig2-NR1 library in the main text

Substitution Rate across CRM regions
Olig2_NR1 [19-198] — Substitution rate (Count / WT=2911044)
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Olig2_NR2 [19-230] — Substitution rate (Count / WT=1277567)

P | | ael 1 l
m L Dol o pilitd J
_ ».lLl ‘MM | “‘l I ’ I 'q, “l ;‘H‘ ',‘ ol *"l |19

! .

0 50 100 150 200
Position (renumbered; 19-1)

0.05 1

0lig2_NR3 [19-264] — Substitution rate (Count / WT=8404634)
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Co-occurrence of substitutions across CRM region

Olig2_NR1 [19-198] — substitutions-only reads (n=12122035) — log10 co-occurrence rate (+0.5/N)

o ) @© ~ © 0 < ™ o I~ =3 o © ~ © " =3 m o~
- - ~ m < wn © ~ © o =3 =] - ~ m < " © ~
- - - - - = =1 -

S
Position j

Olig2_NR1 [19-198] — substitutions-only reads (n=12122035) — log2(obs/exp) enrichment
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Olig2_NR2 [19-230] — substitutions-only reads (n=11004461) — log2(obs/exp) enrichment
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Olig2_NR3 [19-264] — substitutions-only reads (n=29752853) — log10 co-occurrence rate (+0.5/N)
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Comparison of Singleton vs Bulk analysis
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