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Figure S1: The Roll values for nucleosomal DN sus base-pair step positions (54). The
core DNA fragments in the three nucleosomal stmestulKX5 (147 bp, black), 1KX4 (146
bp, red) and 1KX3 (146 bp, green) were used to utate the Roll angles with
CompDNA/3DNA software (26, 59). The values obtairfed the three structures were
averaged for each base-pair step and shown aslalite. The peak and ‘dip’ positions for

the averaged profile are indicated; these posita@fse the centers of the major and minor

sites presented in Figure 2.
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Figure S2: Profiles of the positioning scores combining indiv@l sequence patterns.

Notations are the same as in Figure 4.
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Figure S3: Positioning score profiles combining sequence padtewith the weights
optimized for the two positions in Group Il (seable Slll for the weight values). Squares
represent the dyad positions given in Table I.
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Figure $4. Positioning score profiles for the two halves a tiriented nucleosome sequences
with the optimized weights for Groups | and Il camdd (Table Il and Set 3 in Table SllI).
The extended nucleosomal sequences in Groupsah(h)l (b) are oriented from the ‘strong’
to ‘weak’ direction, with the experimental dyadsqed at position 0. For each position of the
147-bp fragment, the scores for the ‘strong’ hhalti¢) and the ‘weak’ half (red) are averaged

across the Groups | and ILI.
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Figure S5. The positioning score profiles for the 147-bp lengatellite sequence (54) with

the weights optimized for Group | sequences (Set &+ Group 1l (Set 3-I1), and for Groups

| and Il combined (Set 3; see Table Slll for theghevalues). The nucleosomal template is

shortened by removing 9 bp at both ends. (The Sikdls £6.5 are removed from the minor

site list (Figure 2); all the major sites are kapact.) The experimental dyad is denoted as

position 0.



Table S|
Nucleosome positioning DNA sequences.

Narre Start? ad® Sequence®
q

‘601 1 134 AAAGCATGATTCTTCACACCG AGTTCATCCCTTATGTGATGGACCCTATACGCGGCCGCCCTGGAGBRAGCCGAGGCCGCTCAATTGGTCGTAGCAA
GCTCTAGCACCGCTTAAACGCACGTARGCGCTGTCCCCCGCGTTUUARGGGGATTACTCCCTAGTCTCCAGGCACGTGTCAGATATATSCATCCT
TGCATGTATTGAACAGCGACCTTGCC

‘603’ 1 153 CGAGACATACACGAATATGGCGTT TTCCTAGTACAAATCACCCCAGCGTGACGCGTAAAATAATCGACAHEITICGCAGTTCGCGCGCCCACCTACCG
TGTGAAGTCGTCACTCGGGCTTCTAAGTACGCTTAGGCCACGR TAGKIIFBAGGCTAACCACCGTGCATCGATGTTGAAAGAGGCCCTCEGTCCTT
TTACTTCAAGTCCCTGGGGTACCGTTTC

‘605’ 1 131 TACTGGTTGGTGTGACAGATGCTC TAGATGGCGATACTGACAGGTCAAGGTTCGGACGACGCGGGATATGIBTGGIGACATTGAGTGCGAGACCGGT
CTAGATACGCTTAAACGACGTTAQRACCCTAGCCCCGTCGTTTTARRGGEEIATTCAAGCTCGACGCTAATCACCTATTGAGCCGGTATCCACCGT
ACGACCATATTAATAGGACACGCCG

551 -91 -11/-12 ATCTTCCAACGAATAACTTCCAGG GATTTATAAGCCGATGACGTCATAACATCCCTGACCCTTTAAATAGTTTARTCAAGCAAGAGCCTECGACCAT
+8 ACCATGCTGAATATACCGGTTCTCGTCCGATCACCGAAGTCAAGRBGGCTCGGTTAGTACTTGGATGGGAT

5S somatic -100 -24,-3 CGGGCTTGTTTTCCTGCCTGGGGG AAAAGACCCTGGCATGGGGAGGAGCTGGGCCCCCCCCAGAAGEHIFEEAGBAAAAGTCAGCCTITGTGCTCGC
+7,+48 CTACGGCCATACCABCCTGAAAGT GCCCGATATCGTCTGATCIICGGAAGCERAGCAGGGTCGGGCCTGEIGABTAGGAGACCGCCTGGGAATACC
+58 AGGTGTCGTAGGCTTTTGCACTTTTGCCATTCTGAGT

5S oocyte -100 -2,+20 GGAATACCAGGTGTCGTAGGCTTT TAGACTTTTGCCAGGTCAAAGTTTTGCAGGGTTTTTCGTCAAAGTAGABSTGTCAAAAGTCTTCABTCCGATG
+34,458 CCTACGGCCACACCCCCCTBAAAGTGCCCGAICTCECTGATCTCGGAAGCGRTGCAAGGTCGGGCCTGGTTAGTACCT GENIGEIIN GGGAATAC
CAGGTGTCGTAGGCTTTTAGACTTTTGCCAGGTCAAAG

Chicken

B-globin -405 -281 CTGGTGTGCTGGGAGGAAGGAC CCAACAGACCCAAGCTGTGGTCTCCTGCCTCACAGCAATGCAGAES GOIAATGTGTGAGGGGCACCCAGCCT
GGCGCGCGCTGTGCTCAGAGCACTGGGGTGAGCACAGGGTGCAETEIBINT GGGGATGTATGGCGCACTCCGGTATAGAGCTGCABAGCTGGG
ATCGGGGGGGGGGGGGGGGCGGGTGGTGGTGTGGCACTGGATUAGEGCAGAGCCCCACCCTGATGCCGCGTTCCCTCCCCGGGGTICCAAGG
CGGGGCCCTCCGGAAGATGCCACCCAATTCCGGGGTGCCCGGEHIEACTAEECGGAGCGATAAAAGTGGGGACACAGACGGCCGCTCACCAGCG
GCTATCCCCACGGGAGCAAGAGCCCAGACCTCCTCCGTACCGACSGTBBCATCCAACCGCCGCCATGGTGCACTGGACTGCTGAGGAGAAGCAG
TCATCACCG

MMTV -241 -127,+70 ATCAATAGCCTTTATTGGCCC AACCTTGCGGTTCCCAGGGCTTAAGTAAGTTTTTGGTTACAAACTBNARIGEAGGATGTGAGACAAGTGGTTTCCTG
ACTTGGTTTABTATCAAAGGTTCTGATCTGAGCTCTGAGTGTTCTBTATECTCTTTTGGAATTTATCCAAATCTTATGTAAATGCTTATGTAAACC
AGATATAAAAGAGTGCTGATTTTTTGAGTAAACTTGCAACAGTCCTBACATCTTGTGTGTTTGTGTCTGTTCGCCATCCCGTCTCCGCTAGTCACT
ATECTTCACTTTCCAGAGGGTCCCCCCGCAGACCCCGGCGACCGRIZGHNTTGCGGCACAGTTTTTTGCTCCTTTTTCTAGATGTAATTGTTAAA
CTTATTTTTTAACTTTCACATGTGAT

pGUB 1 84,104 GATCCTCTAGACGGAGGACAGTC CTCCGGTTACCTTCGAACCACGTGGCCGTCTAGATGCTGACTCATAGEUGA AIEATCTGCTAGCATCGATCCAT
EGACTAGTCTCGAGTTTAAAGATATCCAGCTGCCCGGGAGGCCTATXITGAAACCCCATGGAATCGAGGGATC



Fragment_67 1 113 CACAGGACCCAGCTATGACCA TGATTACGAATTCCGGCAAAAACCGGCAAAAACGCGGAAAAAGCRGIIXAMBGGTACCCGGGGATCCTCTAGAGTC
TAGATCTGIICGACTGCAGTCGACCTGCAGGCCAAAAACGCGCAAMMMIBTIE CCGAAAAATGATCACAAGCTTGGCACTGGCCGTCGTTTTACAA
GTCGTGACTGGGACCCCCC

2 position of the ¥ nucleotide of the sequence.

® Position of the nucleosome dyad determined exariatly.

¢ The nucleosome dyads are highlighted in red.

4 The 5S sea urchin sequence (180 bp) containsavis: p91 to -1 and +1 to +89, with no nucleotitipasition O.



Table S|
Coefficients (counts) for sequence motifs.

minor-groove sites Major-groove sites
non-critical critical non-critical critical
pattern motif SHL +6.5, #2.5, +0.5 SHL +5.5, #4.5, +3.5, +1.5 SHL 6, +5, +4, £3, 1 SHL +2

TA 1 2 0.5 1

YR CA 1 2 1 2

CG 0.5 1 1 2

WWwW AA, AT, TA 1 2 0 0

WWW AAA, AAT, TAA, TAT 1 2 0 0

SS GG, GC, CG 0 0 1 2

SSS GGG, GGC, CGG, CGC 0 0 1 2

GC GC if no YA:TR, then 1 if no YA:TR, then 2 0 0
CTAA, CTAG, TTAA,

YTAR TTAG 1 2 0 0
CCAA, CCAG, TCAA,

YCAR TCAG 1 2 0 0
CCGA, CCGG, TCGA,

YCGR TCGG 0.5 1 0 0
ATAC, GTAC, ATAT,

RTAY GTAT 0 0 0.5 1
ACAC, GCAC, ACAT,

RCAY GCAT 0 0 1 2
ACGC, GCGC, ACGT,

RCGY GCGT 0 0 1 2




Table Sl
Weights of the 28 sequence pattesesl in this study.

Set 3 Set 3-1 Set 3-1I Set 3-lll
Pattern (SHL) Set 1 Set 2 Groups roun ! Grous MMTV  5S oocyte

1& I P P 127)  (+34)
minor YR (5.5, £3.5) 2 2 2 0.5 2 0.9 0
minor YR (+4.5) 2 2 15 2 0.1 1 15
minor YR (£1.5) 2 2 2 2 0.8 0 0
minor YR (other) 1 1 0.1 0 0.7 1.8 0
minor YYRR (5.5, +3.5) 0 2 2 0.5 2 0.9 0
minor YYRR (+4.5) 0 2 15 2 0.1 1 15
minor YYRR (£1.5) 0 2 2 2 0.8 0 0
minor YYRR (other) 0 1 0.1 0 0.7 1.8 0
minor WW (5.5, +3.5) 2 2 0 0.1 0 1 0.1
minor WW (£4.5) 2 2 0.8 0.7 0.5 0 1.6
minor WW (£1.5) 2 2 15 2 0.2 1.8 1.4
minor WW (other) 1 1 0.5 0.5 0.5 1.3 0.4
minor WWW (£5.5, +3.5) 2 2 0 0.1 0 1 0.1
minor WWW (£4.5) 2 2 0.8 0.7 0.5 0 1.6
minor WWW (+1.5) 2 2 15 2 0.2 1.8 1.4
minor WWW (other) 1 1 0.5 0.5 0.5 1.3 0.4
minor GC (5.5, +3.5) 0 2 0.8 0 0.6 0.5 0.9
minor GC (4.5) 0 2 1.9 1.7 1.2 0.3 0.3
minor GC (1.5) 0 2 0.4 0.2 0 0.2 0.9
minor GC (other) 0 1 1.6 0.2 1.9 0.3 0.9
Major YR (£2) 2 2 0 2 0 0.7 2
Major YR (other) 1 1 0 0 0.6 2 2
Major RYRY (+2) 0 2 0.2 2 0 0.5 2
Major RYRY (other) 0 1 2 0.3 1.9 14 0.4
Major SS (+2) 2 2 1.2 1.8 0.8 2 1.6
Major SS (other) 1 1 0.1 0.6 0.2 0 0
Major SSS (+2) 2 2 1.2 1.8 0.8 2 1.6
Major SSS (other) 1 1 0.1 0.6 0.2 0 0

Pattern (SHL): The ‘critical’ positions of the minand major-groove sites are shown in parentheses
(see Figure 2 for details).

Sets 1 and 2: Pre-determined weights used in tifucal’ and ‘alternative’ sequence patters
(see Figures 4 and S2 for details).

Set 3: Optimized weights of the sequence pattaymbmed in 18 independent subs@ise Table II).
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