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Table 1. Substitution Rate Estimates for Mouse Promoters

Type Region Mm versus Mm versus Mm versus
(Number) Rn Hs Ccf
MU (1,698) Core
Upstream
BR (2,702) Core
Upstream
PB (1,879) Core
Upstream
SP (1,872) Core
Upstream
CpG (15,814) Core
Upstream
Non-CpG (15,063) Core
Upstream
TATA (3,207) Core
Upstream
Non-TATA (27,670) Core
Upstream
High (8,228) Core
Upstream
Low (22,649) Core
Upstream
5" end (9,411) Core
Upstream
Internal (10,806) Core
Upstream
No gene (10,673)  Core
Upstream 0.1730 (0.0026)
All (30,969) Core
Upstream
ARs 0.1750 (0.0003) 0.5257 (0.0012) 0.6851 (0.0013)

%,_/ | S
5 untranslated 3’ untranslated
region (leader) region (trailer)

Substitution rate estimates (95% confidence intervals in parentheses) based upon mouse-
based alignments for core promoter regions (200 bp immediately upstream of the TSS)
and the entire 1.1-kb upstream regions flanking mouse TSSs and ARs. Estimates are given
for all promoters considered together (“all”) and various categories of promoters (with
numbers analysed in parentheses): the promoter classes discovered in the CAGE data
(MU, BR, PB, and SP), promoters possessing or not possessing CpG islands or TATA boxes,
promoters with TSSs supported by 100 or more tags (“high”) or fewer than 100 tags
(“low™), and promoters at 5’ ends of genes, intemal to genes, or not mapped to genes
(“no gene™). Comparisons are between the mouse sequence and those from rat (Rn),
human (Hs), and dog (Cf). Green indicates that the promoters’ evolution has been
significantly slower than that of AR (last row), while red indicates significantly more rapid
evolution than AR,

DOI: 10.1371/joumnal.pgen.0020030.t001
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I'eHBl, Yy4aCTBVYIOIIUX B pa3BUTUU, OTBETE Ha
CTpecc, Pperyiassiuy KIeTOYHBIX IIPOIIECCOB,
obimamaroT OOMBIIMM UMCIOM PEryasiTOPHBIX

JJIEMEHTOB, 4UeéM I'€eHbl JOMAIIIHEIr'o X034AMNCTBa U
HeKOTONKIX MeTabomUUecKMX TTNOTIeCCOR
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Mo3andHas MIerMOTPOIIUSI

MHoOrve TeHbl, Peryaupyioiiue pa3BUTHE
(toolkit genes), y4YacTBYIOT BO MHOI'UX
He3aBMCHMMBIX IIpoleccaXx pa3MeTKHu U

dbopMupoBaHUS MOP@dOJIOrNYECKU
HeCOIIOCTAaBUMBIX CRPYFEHMmERTA SOnic
hedgehog yuacTByeT B:
e PA3BUTHM KOHEUHOCTEN
. nuddepeHIINALIUNA

HepBHOMW TKAaHU
« MOpdoreHese Iulla
* PA3BUTHUMU BOJIOC U TIEPHEB

* Pa3BUTUU KUIIIKU Y
* 1 B [Ip. IIpOIleccax Jad
LY




Mo3andHas MIerMOTPOIIUSI

IIOCKOJIBKY M3MEHEeHHS B TaKUX TI'€HaxX
BBI30BYT  MHOJKeCTBEHHBIM  3(@deKT,
KOTOPbIM C  OOJIBIIION  BepPOSITHOCTHIO
CKyKeTCsl Ha NOpucnocobjJeHHOCTH, TO
CUJIBHO OTPaHUYMBAIOTCS BO3MOKHOCTHU
N3MeHeHUU B KOJVPVIOIINX
[OCIeOBATEIbHOCTSIX OTUX F'eHOB
IIOCKOIBKY OOWH U TOT >Ke TI'€eH MO>KeT
BIWSITh Ha Pa3BUTME Pa3HbBIX YacTeu Teja,
MO>KHO IPeJIION0KUTD, UTO OOUH U TOT >Ke
reH MO>KeT BIIUSITH OIpenensiTh
HeOONbIIIMEe pa3nuuusg B aAHATOMUH
Pa3HbIX BUIOB.

TaK KaK OOIWMH MU TOT >Ke I'eH BIUdAeT Ha
MHO>KeCTBO He CBSI3aHHBIX MEKOYy co6oM
MOUVRHAKOR. TO TTOTKEeH OBITE CTTOCOO
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boiee TOro, HEKOTOpPble CUTHAIbHBIE ITIYTU
ydIlle npecTaBiieHbl (60bllle reHOB) y 60j1ee

«IIPOCTBIX>» OPrdHMU3IMOR

| S— wnt2

2 ectoderm ::] :,’77;;44
ég>° $ — ] wnt1
& ol om ] v
&® f 5 F o FF aboral oral "7
P AN A N P Y = wnt5
¢ & O < ¢ W v < s endoderm — wnt6
| e | wni8
oral-aboral axis
b
‘ wnt1
gene loss
wnt4
Urbilateria hox-cluster, three germ layers, two body axes
X Ureumetazoa wni-code, nervous system, one body axis
e ~ s ¢ Urmetazoa two germ layers
Y
'
Table 1 Distribution of wat gene subfamilies in the animal kingdom
wntA  wntl wnt2 wnt3 wntd wntS wnté wnt?7 wnt8 wnt9 wntl0 wntll  wntlé wnt genes orphan
Cnidanans 1 1 1 1 1 1 1 2 2 1 1 1
Insccts 1 1 0 0 0 1 1 1 0 1 1 0 0 1
Nematode 0 1 0 0 0 1 ? ? 0 4 0 0 0 3
Annchds 1 1 1 1 1 1 1
Molluscs 1 1 | 1 1
Chordates
Amphioxus 1 1 1 1 1 1 2 1 2 1 1
Human 0 1 2 2 1 2 1 2 2 2 2 1 1
Ur-Eumetazoa 1 1 1 1 1 1 1 1 1 ? 1 1 1
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DYHKIOHMOHAJIbHAA

B3dVMM0O3dMEHAEMOCTDH
3aMeHa TreHa lin-12 ero """"-"--

mapajiorom  glp-1  He
OTpa3ujiaCh Ha Pa3BUTUU
BYyIbBBI Y C. elegans,
HEeCMOTpPSI Ha OTJIUYUS B

[10C/IeIOBATEILHOCTU.
Tarum obpazom,

byHKIUIO toolkit-reHoB B lin-12(0); Exfgip-1(s)]
00JIbIIeN CTeIleHU )
oripefesnseT He
[I0C/IeJOBAaTeIbHOCTh, a
KOAKTUBATOPHI, f
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OHo (1970) u Bcner 3a HUM Kumypa u OTa (1974)
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Jviinkanuu  toolkit-reHoB BO3HUMKAJIU B
XO0JIe BOJIIOIINY KMBOTHBIX, HO OHU He ObLIN
HACTOJIBKO YaCTbIMM, UYTOOBI OOBSICHUTD

pa3Iuuus B aHATOMUM BHYTPU OOJIBHIMX
TPVIIIL.
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MOOVYIIBHOCTD LIUC-PETYIATOPHBIX
2JIEMEHTOB

OTpenbHaa depTa toolkit-reHoB — OosbIlIMe
U CJIO>KHBbIE MOJVJIbHBIE IIMC-PeryassTOPHbBIE

PEervOHBEI.
A rhodopsin
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MOOVYIIBHOCTD LIUC-PETYIATOPHBIX
2JIEMEHTOB

Hanuuue 60JIBIIOTO YyuCiIa I[VIC-
pPeryjasiTOpHbIX 3jieMeHTOB V toolkit-reHos
OTKpPbIBAae€T  HECKOJIbKO  Ba’KHBIX I
3BOJIFOIIMU (DOPMBI ACIIEKTOB:

1.MHO>XeCTBEHHBbIE LIYIC-PperyagaTOpPHEIE
3JIEMEHThl — IMYTh K YBEJIWYEHUIO YMCIIa
dVHKIIMM 6€3 YyBeInueHN UKCciia TeHOB

2.MyTanriun B ogHOM u3 IIPD He 3aTpOHVYT
GVHRIMK camoro 6Oenka M GYHKIUU JPYTUX
IIP3, T. e. He OYAYT MMETH IIJIEMOTPOITHOIO
s peKTa

3.MyTalnuu B reHe ¢ MHOyKecTBoM LIP3 OymyT
BCerga NUMeTh IIJIEMOTPONHBIN 3PPEKT.



boibIlivie rTreHHBbIE CeTU

Kasknple peryassTopHble 6eIKU MOTYT BJIHSTH
Ha MHoOrue coTHU 1P 6e1KOoB-MUIIIeHEeN
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boibIlivie rTreHHBbIE CeTU
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(@ Lose expression of whole battery

@ Lose expression of whole battery
@ Lose expression of differentiaton gene

Cis-regulatory module redeployment

‘ Battery expressed in a new
developmental @omain

@Loseexpressmofwholebutey
@ Redeploy gene



