V. Phenotypic and genomic evolution along the line of
descent in the case-study population through the origin of
the EQU function at step 111

The entire line of descent is available at myxo.css.msu.edu/paper s/natur €2003/ along with
functional-genomic arrays for all 345 genotypesin the line of descent.

Legend: PD = phylogenetic depth. Born = update when genotype first appeared. Functions 0
and 1 denote inability or ability, respectively, to perform nine logic functions: NOT, NAND,
AND, OR_N, OR, AND_N, NOR, XOR, and EQU. Fit = fitnessrelative to immediate parent
calculated as product of replication efficiency and computational merit; gains are shown in
bold, lossesin italics. Mutations are highlighted in bold in the genome sequences, as are
changes in functions performed.

PD Born Functions Fit Genome Sequence

0 0 0000O0O0O0OO0O — rucavcecececececeececececeecccececceccececcececececcceceecccceutycasvab

1 32 0000O0O0O0O0 O 1.00 rucavccececcecececececececececececececccccccccceccheecececccutycasvab

2 93 0000O0O0O0O0 0O 1.01 rucavcccecececececececcececececececceccccccepecccheeccececcutycasvab
3 143 00 00000 0 O 1.36 rucavccececccececceccecccecceccccceccp_cccheeccececcutycastvab
4 225 00000000 0 101 rucavccceceececccececccceeccccecccecepenchececeecut ycastvab
5 284 0 0 000O0O0O0O O 101 rucavcczcecececececcccecececececccecececececepenchececececqeut ycastvab
6 352 00000O0O0O0O0O 100 rucavcczcecececececccecececececececcececececececgenchecececeqeut ycastvab
7 361 0 00O0O0O0OOO 100 rucavcozccccececccececececececcececececcececgenchecececeqeut ycastvab
8 379 0000O0O0O0OO0 O 101 rucavcozcccececececececcceecccececexeceqgenchecececeqeut ycastvab
9 411 0 0 0 0 0 0 00O 1.00 rucavcozcccececececccccccececccacxccqenchecececeqeutycastvab
10 567 0 0 0 0O0O0O0OO0 100 rucavcozccccecececcccecececececccacxecgenchecceceqeut ycastvab
11 734 0 0 000O0O0O0O O 100 rucavcozcccccececececececececececccanmxecgenchcecececqeut ycastvab
12 775 0 0 0 000000 1.00 rucavcozccecsccccececececcccccanmkecgenchececececqeutycastvab
13 793 0 0 0 00O0O0O0 0O 099 rucavcozcccsci cccccececececccanmxecgencheccceqeut ycastvab
14 835 0 00 O0O0O0O0O0 0 1.00 rucavcozcccsci ccccccecececccanxel gecnchccececqeut ycast vab
15 949 0 0 0 00O0O0O0 0 100 rucavcozjccsci cccccccccccanmxel gecnchececececqeut ycast vab
16 963 0 0 000 0O O 0O 099 rucavcozjccsci cccccccccccanxel gcnghccececqeut ycast vab
17 1118 01 0 0 0 0 0 O O 2.01 rucavcozjccsciccccccecccccankel gecnghcepegeut ycast vab
18 1194 01 0 0 0 0 0 0 O 1.01 rucavcotzjccscicccccccccccanmxel gecnghcepeqceut ycast vab
19 1250 0 1 0 0 0 0 0 0 0O 1.01 rucavcotzjciscicccccccccccanmxel gecnghcepeqceut ycast vab
20 1252 0 0 0 1 0 0 0 0O O 201 rucavcotzjciscicccccccccccanmxel gcnghpecpcqcut ycast vab
21 1263 0 0 0 1 00 0 0 O 1.00 rucavcotzjciscicccnccccckcangel gcnghpecpecqcut ycast vab
22 1289 01 010000 0 200 rucavcotzjciscicccnccccckcangel gcpghpepcqcut ycast vab
23 1325 01 010000 0 100 rucavcotzjcisciccdnccccckcangel gcpghpcpecqcut ycast vab
24 1433 01 01 000 0 0 0.99 rucavcotzjcisciccdnceccckcangel gcpghpcpcqcut ycast vab
25 1439 01 010000 0 1.15 rucavcotzjcisciccdnceccckcangel gcpghpcpcqgcut ycasttvab
26 1455 0 1 01 0 0 0 0 O 0.99 rucavcotzjci sci ccdnceccckrangel gcpghpcpcqcut ycasttvab
27 1645 01 01 0 0 0 0 0 1.01 rucavcotzjaisciccdnceccckrangel gcpghpcpcqcutycasttvab
28 1910 01 01 0 0 0 0O O 1.00 rucavcotzjaisci ccdncecccyrangel gcpghpcpcqcut ycasttvab
29 1947 01 01 000 0 0 0.98 rucavcotzsai sci ccdncecccyr angel gcpghpcpcqcut ycasttvab
30 2286 01010000 0 1.01 rucavcotzsaisciccdncei ccyramel qgcpghpcpcqcutycasttvab
31 2479 01010000 0O 1.00 rucavcotzsajsciccdncei ccyrangel gcpghpcpcgecutycasttvab
32 2669 01010000 0 1.00 rucavcotdsajsciccdncei ccyrangel gcpghpcpcgcutycasttvab
33 2711 0101000 0 0 1.01 rucavcotdgajsciccdncei ccyramel qgcpghpcpcqcutycasttvab
34 2786 11010000 0 200 rucavcotdgaj sci ccdncoi ccyramel gcpghpcpcqcutycasttvab
35 2828 11010000 0 1.00 rucavcotdqgaqgsci ccdncoi ccyrangel gcpghpcpcqcut ycasttvab
36 2830 11010000 0 099 rucavcotdqgagsci ccdncosccyrangel gcpghpcpcqcutycasttvab
37 2987 11010000 0 1.00 rucavcotdgaqgsci ccdncosccyranget gcpghpcpcqcutycasttvab
38 3420 11 01 0 0 0 0 0 1.03 rucavcotdgagsqci ccdncosccyranget qcpghpcpcqcut ycasttvab
39 3551 11010000 0 1.00 rucavcitdgagsqci ccdncosccyranget gcpghpcpcqcutycasttvab
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rucavci t dgagsqgcpccdncosccyr anget gcpghpepcqcut ycast t vab
rucavci t dqagsgcpccdncosccypanget gcpghpcpcqcut ycast t vab
rucavci t dgagsqcpcl dncosccypanget qcpghpcpcqgcut ycastt vab
rucavcot dgagsgcpcl dncosccypanget gcpghpcpcqcut ycast t vab
rucavcot dgagsqgcpcl dncosccypanget gcpghpcpcqcut ycastttvab
rucavcot dgagsqcpcl dncosccypangrt qcpghpcpcqcut ycastttvab
rucavcot dgagsqcpcl dncosccdpangrt qcpghpcpcqcut ycast ttvab
ruzavcot dgagsqcpcl dncosccdpangrt qcpghpcpcqcut ycastttvab
ruzavcot dqagqsqgcpcl dncosccdpangrt gcpghpgpcqcut ycastttvab
ruzavcot cqagsqcpcl dncosccdpangrt qcpghpgpcqcut ycastttvab
ruzavcoti gagsqcpcl dncosccdpangrt qcpghpgpcqcut ycastttvab
ruzavcoti zaqsqcpcl dncosccdpanqrt gcpghpgpcgcut ycastttvab
ruzavcoti zagsqgcpcl dncosccdpangbt gcpghpgpcqcut ycast ttvab

rj zavcoti zagsqgcpcl dncosccdpangbt gcpghpgpcqcut ycastttvab

rj zavcotti zagsqcpcl dncosccdpangbt qcpghpgpcqcut ycast tt vab
rnzavcotti zagsqcpcl dncosccdpangbt gcpghpgpcqcut ycastttvab
rnzavcot ti zagpgcpcl dncosccdpangbt gcpghpgpcqcut ycastttvab
rnzavcot ti zagpgcpcl dncoszcdpangbt gcpghpgpcqcut ycastttvab
rnzavcotti zagpqcpcl dncoszcdpanggt qcpghpgpcqcut ycastttvab
rnmzavcotti zpgpqcpcl dncoszcdpanggt qcpghpgpcqcut ycast tt vab
rnzavcot hti zpgpqcpcl dncoszcdpanggt gcpg_pgpcqcut ycastttvab
rnezavcot hoi gpgpgcpcl dncoszt dpanggt gcpgpgpcqcut ycastttvab
rnzavcot hhi gpgpgcpcel dncoszt dpanggt qcpgpgpcqcut ycastttvab
rnzavcot hhi gpgpqcpcl dncoszt dpanggt qcpgpsgpcqcut ycastttvab
rmzavcot hhi gpgpgcpcl t ncoszt dpanggt qcpgpsgpcqcut ycast ttvab
rnzavcot ehi gpgpgcpcel t ncoszt dpanggt gcpgpdgpcqcut ycastttvab
rnzavcot ehi gpgpgcpcl t ncor zt dpanggt gcpgpdgpcqcut ycast ttvab
rnzavcot ehi gpgpqcpct | t ncor zt dpanggt gcpgpdgpcqcut ycastttvab
rnzavcot ehi gpt gpgcpcet | t ncor zt dpanggt gcpgpdgpcqcut ycastttvab
rnzavcot ebi gpt gpgcpcet |t ncor zt dpanggt gcpgpdgpcqcut ycast tt vab
rnzavcyt ebi gpt gpgcpct | t ncor zt dpangbt gcpgpdgpcqcut ycastttvab
rnezavcyt ebi gpt gqpqcpcet | t ncor ct dpangbt gcpgpdgpcqcut ycastttvab
rnzavcyt ebi gpt gpqcpcet | t ncor ct dpangzt gcpgpdgpcqcut ycastttvab
rnzavcyt nbi gpt gpgcepcet | t ncor ct dpangzt gcpgpdgpcqcut ycastttvab
rnzavczt nbi gpt gpgcpcet |t ncor ct dpangzt gcpgpdgpcqcut ycastttvab
rnezavczt nbi gpt qpgecpcet | t ncor ct dpangst gcpgpdgpcqcut ycastttvab
rnezavczt nbi gpt qpgecpcet | t ncor ct dpangdt gcpgpdgpcqcut ycastttvab
rnezavczt nbi gpt qpgcpcet | t ncor ct dpangdt gcpgpdbpcqcut ycastttvab
rnzavczt nbi gpt gpgcpcet | t ncor ct dpangdt gcpgpcbpcqcut ycastttvab
rnezavczt wbi gpt qpgecpcet | t ncor ct dpangdt gcpgpcbpcgcut ycastttvab
rnezavczt wbi gpt gpgecpcet | t ncoget dpangdt gcpgpcbpcqgcut ycastttvab
rnzavczt wbi gpt gpgcpct | t ncoget bpamdt gcpgpcbpecqcut ycasttt vab
rnzavczt wbi gpt gpgcpcet | t ncoget bnangdt gcpgpcbpcqcut ycastttvab
rnzavczt wbi gpt gpgcpcet | t ncoget bnangdt gepgpi bpcqcut ycastttvab
rnzavczt wbi gpt gpgcpcet | t ncoget bnangdt gepgpi bpcqcut ycastt _vab
rnzavczt wbi gpt gpgcpcet | t ncoget bnamgdt gepqpi f pcqcut ycastt vab
rnzavczt wbi gpt gpgcpcet | t ncoget bnangdt gepgpi f pgqcut ycastt vab
rnzavczt wbi gpt gpgcpcet | t ncoget bnanmgdt gepepi f pggqcut ycastt vab
rnmezavczt whi gpt gqpgcpcet | t ncoget bnangdt gecpepi f pggcut ycastttvab
rneavczt gbi gpt gpgcpcet | t ncoget bnangdt gcpepi f pggcut ycastttvab
rneavcj t gbi gpt gqpqcpcet | t ncoget bnangdt gecpepi f pgqcut ycastttvab
rneavcjt gbi gpt gpqcpcet | t ncogect bnanmgdt qcpepi f pgt gcut ycastttvab
rneavcj t gbi gpt gqpgcpct | t ncogct bnangdt qept epi f pgt gcut ycastttvab
rnmeavcj t gbi gpt qpgcpct | t ncoget bnangdt gepti pi f pgt gcut ycastttvab
rneavcj t gbi gpt qpgcpct | t ncoget bnangdt gept i pi f pg_gcut ycastttvab
rnezavcj tgci gpt gpgepcet |t ncoget bnamgdt gepti pi f pggcut ycastttvab
rnezavcj tdci gpt gpgepet |t ncoget bnamgdt gept i pqgf pggcut ycastttvab
rnmeavcjtzci gpt gpqecpcet | t ncoget bnanmgdt qept i pgf pggcut ycastttvab
rnzavcat zci gpt gpgcpct | t ncoget bnamdt gept i pgf pggcut ycastttvab
rnzavcgt zci gpt gpgepcet | t ncoget bnamgdt gept i pqgf pggcut ycastttvab
rneavcgt zci gpt gpgepcet | t ncoget bnanmgdt gept i pgf pgqcut ycuastttvab
rneavcgt zci gpt qpgepcet | t ncoget bnangdt qept i pgf pggcut ycuastttva_
rnezavcegt nti gpt gqpgepcet | t ncoget bnanmgdt qept i pqf pggcut ycuastttva
rneavcg_nci gpt gpgepcet | t ncoget bnamgdt gepti pgf pggcut ycuastttva
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rnzavcgnci gpt gpgepcet | et ncoget bnamgdt gepti pqgf pggcut ycuastttva
rmezavcgnti gpt gpqcpct | et ncoget bkanmgdt qept i pqf pggcut ycuastttva
rmezavcgnti gpt gpqcpct | et ncoge_bkanqgdt qept i pgf pggcut ycuastttva
rnzavcgnti qgqpt gpgepcet | et ncogcbkanmgdt gepti pqgf pggcut ycuastttva
rnzavcgnti qgpt gpgepcet | et ncogecbganmgdt gept i pqgf pggcut ycuastttva
rmzavcgnti qgpt qpqcpcet | et ncogecbeanqydt qept i pqf pggcut ycuastttva
rnmezavegnti qgpt gqpgepct | et ncogcbeanqdt gept i pgf pggxut ycuastttva
rmzavcegnti qgpt qpqcpcet | et ncogcbeanqydt qept i pqf pggxut ycuastttva

From the Supplementary Information for an article by Lenski, Ofria, Pennock & Adami on
“The Evolutionary Origin of Complex Features’ that appeared in Nature (8 May 2003), vol

423, pp 139-144.



