Supplementary File S2

Supplementary Figure S2: Distance distribution for all 256 dinucleotides for UCNE (red), WG
(Green), Rand UCNE (Gray), and Rand WG (Yellow).
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AA CA distance distribution
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AA CG distance distribution
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AA GA distance distribution
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Number of occurrences

1000

800

600

400

200

CG GC distance distribution

—e—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

106



Number of occurrences

700

600

500

400

300

200

100

CG GG distance distribution

—eo—UCNE

—— WG
—a— Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

107



Number of occurrences

800

700

600

500

400

300

200

100

CG GT distance distribution

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

108



1000

900

800

700

600

500

400

Number of occurrences

300

200

100

CG TA distance distribution

—o—UCNE
—— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

109



1000

900

800

700

600

500

400

Number of occurrences

300

200

100

CG TC distance distribution

—o—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

110



Number of occurrences

CG TG distance distribution

1400 —e—UCNE
——WG
1200 —a—Rand UCNE
Rand WG

1000

800

600

400

200

2 4 6 8 10 12

Distance (nts)

111



1200

1000

800

600

Number of occurrences

400

200

CG TT distance distribution

—o—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

112



Number of occurrences

CT AA distance distribution

7000 —e—UCNE

—o— WG

6000 —eo—Rand UCNE

Rand WG

5000

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

113



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

CT AC distance distribution

—e— UCNE

—o— WG

—a—Rand UCNE
Rand WG

2 4 6 8 10 12

Distance (nts)

114



Number of occurrences

CT AG distance distribution

7000 —e—UCNE

—o— WG

6000 —0— Rand UCNE

Rand WG

5000

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

115



Number of occurrences

CT AT distance distribution

9000 —e—UCNE

—o— WG

8000 —e—Rand UCNE

Rand WG
7000

6000

5000

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

116



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

CT CA distance distribution

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

117



Number of occurrences

CT CC distance distribution

6000 —e—UCNE
—o—WG
—e—Rand UCNE

=000 Rand WG

4000

N

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

118



CT CG distance distribution

1200 —e—UCNE
——WG

—8—Rand UCNE
1000

Rand WG

800

600

Number of occurrences

400

200

2 4 6 8 10 12

Distance (nts)

119



Number of occurrences

8000

7000

6000 L

5000

4000

3000

2000

1000

CT CT distance distribution

—e—UCNE

——WG

—o—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

120



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

CT GA distance distribution

—o—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

121



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

CT GC distance distribution

—e—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

122



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

CT GG distancedistribution

—e—UCNE
—o—WG

—o—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

123



Number of occurrences

9000

8000

7000

6000

5000

4000

3000

2000

1000

CT GT distance distribution

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

124



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

CT TA distance distribution

—o—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

125



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

CT TC distance distribution

—e—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

126



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

CT TG distance distribution

—o—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

127



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

CT TT distance distribution

—e— UCNE
—o— WG

—8—Rand UCNE

Ra WG

4 6 8 10 12

Distance (nts)

128



Number of occurrences

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o—WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

129



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

130



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—o—UCNE
—o— WG

—a— Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

131



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

—e—UCNE
—o—WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

132



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—o—UCNE
—— WG

—a— Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

133



Number of occurrences

3000

2500

2000

1500

1000

500

—eo—UCNE

—o—WG

—a—Rand UCNE
—o—Rand WG

2 4 6 8 10 12
Distance (nts)

134
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Distance (nts)
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Number of occurrences

5000

4000

3000

2000

1000

—e—UCNE
——WG

—o—Rand UCNE
—&—Rand WG

6 8 10 12

Distance (nts)

136



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—o—UCNE
—o—WG

—a—Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

137



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—— WG

—o—Rand UCNE
—o—Rand WG

6 8 10 12
Distance (nts)

138



Number of occurrences

6000

5000

4000

3000

2000

1000

—e— UCNE
—o— WG

—a—Rand UCNE

—0—Rand WG

4 6 8
Distance (nts)

10 12

139



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e—UCNE
——WG
—o—Rand UCNE
—o—Rand WG

4 6 8

Distance (nts)

10 12

140



Number of occurrences

6000

5000

4000

3000

2000

1000

—o—UCNE
——WG

—o—Rand UCNE
—o—Rand WG

4 6 8 10 12
Distance (nts)

141



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

142



Number of occurrences

6000

5000

4000

3000

2000

1000

—e—UCNE
——WG

—o—Rand UCNE
—&—Rand WG

6 8 10 12
Distance (nts)

143



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—e— UCNE
—o—\WG

—a—Rand UCNE

—0—Rand WG

4 6 8
Distance (nts)

10 12

144



Number of occurrences

9000

8000

7000

6000

5000

4000

3000

2000

1000

—eo—UCNE
—o— WG

—0—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

145



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

146



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—e— UCNE
—o— WG

—0— Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

147



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

—e— UCNE
—o— WG

—a—Rand UCNE

—0—Rand WG

4 6 8
Distance (nts)

10 12

148



Number of occurrences

6000

5000

4000

3000

2000

1000

—e— UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

149



Number of occurrences

2000

1800

1600

1400

1200

1000

600

400

200

—e—UCNE
——WG

—o—Rand UCNE
—&—Rand WG

4 6 8

Distance (nts)

10 12

150



1200

1000

800

600

400

Number of occurrences

200

—e—UCNE
——WG
—e—Rand UCNE
—&—Rand WG

4 6 8

Distance (nts)

10 12

151



Number of occurrences

6000

5000

4000

3000

2000

1000

—o—UCNE
—— WG

—a—Rand UCNE

—o—Rand WG

4 6 8
Distance (nts)

10 12

152



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—eo—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

153



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

154



Number of occurrences

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

155



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—8—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

156



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

—0—Rand WG

4 6 8
Distance (nts)

10 12

157



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e—UCNE
——WG

—e—Rand UCNE
—&—Rand WG

6 8 10 12
Distance (nts)

158



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

—e— UCNE
—o— WG

—a—Rand UCNE

—0—Rand WG

4 6 8
Distance (nts)

10 12

159



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

—o—UCNE
—o— WG

—a—Rand UCNE

—o—Rand WG

4 6 8

Distance (nts)

10 12

160



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

—o—UCNE

——WG

—o—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

161



Number of occurrences

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

6 8 10 12
Distance (nts)

162



Number of occurrences

6000 —e—UCNE

—— WG
—a—Rand UCNE

=000 Rand WG

4000

[
N

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

163



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

Vs

—e— UCNE
—o— WG

—8—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

164



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

6 8 10 12

Distance (nts)

165



Number of occurrences

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—o—Rand UCNE

Rand WG

4 6 8 10 12
Distance (nts)

166



Number of occurrences

1000

900

800

700

600

500

400

300

200

100

—e—UCNE

—o—WG

—8—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

167



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

168



Number of occurrences

1400

1200

=
o
o
o

400

200

4 6 8
Distance (nts)

—e—UCNE

—o—WG

—a—Rand UCNE

Rand WG

10

12

169



Number of occurrences

2000

1800

1600

1400

1200

1000

800

600

400

200

—o—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

170



Number of occurrences

3000

2500

2000

1500

1000

500

—e—UCNE

—— WG
—o—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

171



Number of occurrences

2000

1800

1600

1400

1200

1000

400

200

—eo—UCNE
—o— WG

—8—Rand UCNE

Rand WG

6 8 10 12
Distance (nts)

172



Number of occurrences

4000 —e—UCNE

—o— WG

3500 —o—Rand UCNE

Rand UCNE
3000
2500
2000
1500

1000

500

2 4 6 8 10 12

Distance (nts)

173



Number of occurrences

3000

2500

2000

1500

1000

500

—e—UCNE

——WG

—8—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

174



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

6 8 10 12

Distance (nts)

175



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE

—o—WG

—o—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

176



Number of occurrences

7000 —e—UCNE

—o— WG

6000 —0—Rand UCNE

Rand WG

5000

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

177



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—o—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

178



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—eo—UCNE
—o— WG

—a—Rand UCNE

Rand WG

J

6 8 10 12

Distance (nts)

179



Number of occurrences

8000

7000

6000

5000

4000

3000

2000

1000

—o—UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

180



Number of occurrences

6000

5000

4000

3000

2000

1000

—eo—UCNE
—o— WG

—8—Rand UCNE

Rand WG

6 8 10 12

Distance (nts)

181



Number of occurrences

3500

3000

2500

2000

1500

1000

500

—e—UCNE
—o—WG

—a—Rand UCNE

Rand WG

6 8 10 12
Distance (nts)

182



Number of occurrences

800

700

600

500

400

300

200

100

—o—UCNE

——WG

—o—Rand UCNE
Rand WG

S

6 8 10 12

Distance (nts)

183



Number of occurrences

6000 —e—UCNE
——WG

—eo—Rand UCNE
5000

Rand WG

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

184



Number of occurrences

6000

5000

4000

3000

2000

1000

—o—UCNE
—o—WG

—a—Rand UCNE

Rand WG

6 8 10 12

Distance (nts)

185



Number of occurrences

4500

4000

3500

3000

2500

2000

1500

1000

500

—e—UCNE
—o—WG

—8—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

186



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12
Distance (nts)

187



Number of occurrences

6000

5000

4000

3000

2000

1000

—o—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

188



Number of occurrences

6000 —e—UCNE

—o— WG

—eo—Rand UCNE
5000

Rand WG

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

189



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

—e—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

190



Number of occurrences

6000

5000

4000

3000

2000

1000

—eo—UCNE
—o— WG

—8—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

191



Number of occurrences

4000

3500

3000

2500

2000

1500

1000

500

—e—UCNE

—o—WG

—o—Rand UCNE
Rand WG

6 8 10 12

Distance (nts)

192



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

@

TA AA distance distribution

—e—UCNE
——WG
—o—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

193



Number of occurrences

TA AC distance distribution

6000 —e—UCNE

—o— WG

—e—Rand UCNE
5000

Rand WG

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

194



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

TA AG distance distribution

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

195



Number of occurrences

16000

14000

12000

10000

8000

6000

4000

2000

TA AT distance distribution

—o—UCNE
—— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

196



Number of occurrences

9000

8000

7000

6000

5000

4000

3000

2000

1000

TA CA distance distribution

—e—UCNE

——WG

—8—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

197



Number of occurrences

4000

3500

3000

2500

2000

1500

1000

500

TA CC distance distribution

—e—UCNE

—o—WG

—o—Rand UCNE
Rand WG

4 6 8 10 12
Distance (nts)

198



1000

900

800

700

600

500

400

Number of occurrences

300

200

100

TA CG distance distribution

—eo—UCNE
—o— WG

—8—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

199



Number of occurrences

TA CT distance distribution

7000 —e—UCNE
—o—WG
6000 —a—Rand UCNE
Rand WG

5000

4000

3000

2000

1000

2 4 6 8 10 12

Distance (nts)

200



Number of occurrences

7000

6000

5000

4000

3000

2000

1000

TA GA distance distribution

—e—UCNE

—o—WG

—8—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

201



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

TA GC distance distribution

—e—UCNE

—o— WG

—a—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

202



Number of occurrences

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

TA GG distance distribution

—e— UCNE
—o— WG

—8—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

203



Number of occurrences

TA GT distance distribution
6000 ——UCNE
——\WG
—a—Rand UCNE
=000 Rand WG
4000
3000
2000 _
\
1000
0
2 4 6 8 10 12
Distance (nts)

204



10000

9000

8000

7000

6000

5000

4000

Number of occurrences

3000

2000

1000

TA TA distance distribution

4 6 8

Distance (nts)

—e—UCNE

—o— WG

10

—a—Rand UCNE

Rand WG

12

205



Number of occurrences

6000

5000

4000

3000

2000

1000

TA TC distance distribution

—e— UCNE
—o— WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

206



Number of occurrences

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

TA TG distance distribution

—e—UCNE

—o—WG

—8—Rand UCNE
Rand WG

4 6 8 10 12

Distance (nts)

207



14000

12000

10000

8000

6000

Number of occurrences

4000

2000

TA TT distance distribution

—eo—UCNE
—o— WG

—0—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

208



10000

9000

8000

7000

6000

5000

4000

Number of occurrences

3000

2000

1000

TC AA distance distribution

—e—UCNE
—o—WG

—a—Rand UCNE

Rand WG

4 6 8 10 12

Distance (nts)

209



Number of occurrences

TC AC distance distribution

6000 —e—UCNE

—o— WG

—e—Rand UCNE
5000

Rand WG
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