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Figure S1. Alignment of the Most Highly Conserved Region of MCM Proteins 

This alignment shows the central region from all MCMs from Homo sapiens (Has), 
Drosophila melanogaster (Dma), Arabidopsis thaliana (Ath), Entamoeba histolytica 
(Ehi), and Giardia lamblia (Gla); the single MCM from the archaeal species Sulpholobus 
sulfataricus (Ssu); and MCM8 and MCM9 from Anopheles gambiae (Aga), Drosophila 
pseudoobscura (Dps), Drosophila virilis, and Encephalitozoon cuniculi (Ecu). A 
consensus is shown below the alignment, in which U, bulky aliphatic (I, L, M, V); @, 
aromatic (F, W, Y); &, bulky hydrophobic (I, L, M, V, F, W, Y); dot, any residue or no 
strong consensus. For this figure, a consensus residue is defined as one that is found in 
more than 80% of the sequences shown. Since 14 of the 44 sequences shown are from 
MCM8 and MCM9 orthologs, this figure emphasizes positions that are conserved 
between these more divergent subfamilies and canonical MCMs. Residues that match 
the consensus are shown in white text on a black background; conserved substitutions 
from the consensus are shown as white text on a gray background. The positions of the 
Walker A and B boxes and the arginine finger (RF) are indicated. 

 

Figure S2. Phylogenetic Analysis of Eukaryotic MCM Family Proteins 

The tree shown was generated by the neighbor-joining method of ClustalW, using the 
alignment of the most highly conserved region of the MCM core domain shown in Figure 
S1 (correcting for multiple substitutions but including positions with gaps; unrooted). 
Note that Giardia MCM2 clusters with MCM8 and MCM9 in this analysis. The numbers 
on each node are the percentage of trees with the given branch from 10,000 
independent boot-strapped iterations. The scale represents the relationship of branch 
length to phylogenetic distance expressed as the number of substitutions per site. See 
Figure S1 legend for species names. 



 
 
                                                                                                   
Dme REC : KAACLLSLLGGKGAET---------EAINVLLVGDPGIGKTKILQSCAQIAERGAHVSGKRGAQSAQQLGVTFAGRNKRV-LQAGSLMMA 
Dps REC : KAACLLSLLGGGA------------GGVNVLLVGDPGIGKSKILQNCAQITERGSHISGKRGAQSAQRLGPTFTGRNKRV-LQAGGLMTA 
Dvi REC : KAACLLSLLGE---------------NINVLLVGDPGIGKSMMLQNCAQITERGAHVSGKRGAQAANQLGISFCGRNKRV-MDAGALLMA 

Aga MCM8: KAGLLLGLFGGMANTAR------TRAEIHVLVVGDPGIGKSQILQSCANVSPRGIFVCGTNSSNVGLTVTVRTEKGVG-ASLEAGALVLA 
Hsa MCM8: KAGLALALFGGSQKYADDKNRIPIRGDPHILVVGDPGLGKSQMLQAACNVAPRGVYVCGNTTTTSGLTVTLSKDSSSGDFALEAGALVLG 
Ath MCM8: KAGITLSLFGGVRKHSMDRNKVPVRGDIHVLIVGDPGLGKSQLLQAAAAISPRGIYVCGNATTRAGLTVAVVKDSMTNDYAFEAGAMVLA 
Ecu MCM8: KVGLVLSLFGG---TKKSAGQHSIRSETHVLIVGDPGLGKSRLLLSTCGILPKSSYVSGSFTTTAGLTVSLTHDPVSGEYMADAGALVVA 
Ehi MCM8: KTAIVLVLFGG----TRKHDIAKIRADSHLLIVGDPGLGKSQMLRAVANIVPRGVYVSGSSTTKTGLTVALHRYSGTSDFTLESGALVLG 

Hsa MCM9: KLAVAMVLAGGIQRTDATGT–-RVRGESHLLLVGDPGTGKSQFLKYAAKITPRSVLTTGIGSTSAGIVCDNFK  
Ath MCM9: KLAVALTLIGGVQHVDAS--------ESHLLLIGDPGTGKSQFLKFAAKLSNRAVITTGLGSTSAGLTVTAVKD--GGEWMLEAGALVLA 
Aga MCM9: KLAIALALASCTERVGDGEQQATVRGHSHLLLVGDPGLAKSQLLKYASEIASRAVYTTGMGCSSAGLTAAAVKD--EGEWQLEAGALVLA 
Ecu MCM9: KLGLLLALVSG---SHGADQKSGTRSNSHILLVGDSGTGKSHLLKTCSRLLSPAVLTNGVGTTQAGLTTCAVRQG--REWVLEAGALVLA 
Ehi MCM9: KLAVMLVATGGISRIDKES-------TIHLLLVGDPGTGKSQLLKFASKLGPRHVQTTGGGTTSAGLTVSVINI--GGELSLDAGALVLA 

Hsa MCM5: KKAIACLLFGGSRKRLPDG--LTRRGDINLLMLGDPGTAKSQLLKFVEKCSPIGVYTSGKGSSAAGLTASVMRDPSSRNFIMEAGAMVLA 
Dme MCM5: KKAITCMLFGGSRKRLPDG--LCRRGDINVLLLGDPGTAKSQLLKFVEKVAPIAVYTSGKGSSAAGLTASVMKDPQTRNFVMEAGAMVLA 
Ath MCM5: KRAAACLLFGGSRKSLPDG--VKLRGDINVLLLGDPSTAKSQFLKFVEKTAPIAVYTSGKGSSAAGLTASVIRDSSTREFYLEGGAMVLA 
Ehi MCM5: KEAVLCLMLGGSGKALPDG--THLRGDINVLLMGDPGTAKSQLLKFVQMATPIGVYTSGKGSSAAGLTAAVNKDSSTGEFYLEGGALVLG 
Gla MCM5: KRAIACLLFGGTNKYTQE----LLRGNINVLLISDPGLGKSELLLEASRLAPIGIYTSGKSTSAVGLTAGVMRDKATSEFFLEGGALVLA 
Hsa MCM2: KRGLALALFGGEPKNPGGK--HKVRGDINVLLCGDPGTAKSQFLKYIEKVSSRAIFTTGQGASAVGLTAYVQRHPVSREWTLEAGALVLA 
Dme MCM2: KRALALALFGGESKNPGEK--HKVRGDINLLICGDPGTAKSQFLKYTEKVAPRAVFTTGQGASAVGLTAYVRRNPVSREWTLEAGALVLA 
Ath MCM2: KTALALAMFGGQEKNIKGK--HRLRGDINVLLLGDPGTAKSQFLKYVEKTGQRAVYTTGKGASAVGLTAAVHKDPVTREWTLEGGALVLA 
Ehi MCM2: KAAIALALFGGEQRVLVDKGNHRTRGDINVLLLGDPGTAKSQLLKYSQKLAPRAVFTTGRGSTAVGLTAAVKKDSMNGEWALEGGALVLA 
Gla MCM2: KQAILMALVGGISALDGGAASRFTRGDLHMLILGDPGVSKSQLLKYVQHISPKCVYTSGKGSSAAGLTVSVKKSSVTGEFYLQAGALVLA 
Hsa MCM3: KKAILCLLLGGVERDLENG--SHIRGDINILLIGDPSVAKSQLLRYVLCTAPRAIPTTGRGSSGVGLTAAVTTDQETGERRLEAGAMVLA 
Dme MCM3: KQAILCLLLGGVEKILPNG--TRLRGDINVLLIGDPSVAKSQLLRYVLNTAPRAIPTTGRGSSGVGLTAAVTTDQETGERRLEAGAMVLA 
Ath MCM3: KKAVVLLMLGGVEKNLKNG--THLRGDINMMMVGDPSVAKSQLLRAIMNIAPLAISTTGRGSSGVGLTAAVTSDQETGERRLEAGAMVLA 
Ehi MCM3: KKAILLMLVGATPKIRLR---SRVRGDIHVMLCGDPSTAKSQLLRYVMSIAPLAVSTNGRGATGVGLTAAVVNDPDTNQRTLEAGAMVLA 
Gla MCM3: KRGIVLQLLQGVPREFSSS--SRIRGDINILLIGDPGSAKSQMLRVVKQLMPVSVQTTGRGSSGVGLTAAVVIDGTTGERRLDPGAAVLA 
Hsa MCM7: KKALLLLLVGGVD-QSPRG--MKIRGNINICLMGDPGVAKSQLLSYIDRLAPRSQYTTGRGSSGVGLTAAVLRDSVSGELTLEGGALVLA 
Dme MCM7: KKALLLLLVGGVD-KRPDG--MKIRGNINICLMGDPGVAKSQLLGYISRLAVRSQYTTGRGSSGVGLTAAVMKDPLTGEMTLEGGALVLA 
Ath MCM7: KKALLLLLVGAPHRQLKDG--MKIRGDVHICLMGDPGVAKSQLLKHIINVAPRGVYTTGKGSSGVGLTAAVMRDQVTNEMVLEGGALVLA 
Ehi MCM7: KKALLLTVVGAPTRRMKDG--VSIRGDINTLLVGEPGIAKSQLLRAVAGVAPRSVYTTGKGSSGAGLTAAVIRDQLTKEWVLEGGALVLA 
Gla MCM7: KLACLCSLVGGNEIVVPDM---KVRGNINTLFVGDPGCAKSALLKFTCTIAERGIYVAGRGASGAGLTTAAIRIPGTTDYSLEGGALVIA 
Hsa MCM6: KRGVLLMLFGGPKTTG-EG--TSLRGDINVCIVGDPSTAKSQFLKHVEEFSPRAVYTSGKASSAAGLTAAVVRDEESHEFVIEGGALMLA 
Dme MCM6: KRGILLQQFGGAKTTT-EK--TSLRGDINVCIVGDPSTAKSQFLKQVSDFSPRAIYTSGKASSAAGLTAAVVRDEESFDFVIEAGALMLA 
Ath MCM6: KRAVLLMLLGGHKTTH-EG--INLRGDINVCIVGDPSCAKSQFLKYTAGIVPRSVYTSGKSSSAAGLTATVAKEPETGEFCIEAGALMLA 
Ehi MCM6: KKGILLLLFGGHKTTK-EG--IALRGDINICVIGDPSTAKSQFLKCVSTIHPRCIYTSGKASSAAGLTAAVLKDPETGDFNIEAGAMMLA 
Gla MCM6: KLGILLQLLGGKKITRSEH--LSIRSDINILLIGDPSTAKSQLLQYTADFHQKAVYTSGKSSTAAGLTAAVVTDPDTGEYTVEAGALIRA 
Hsa MCM4: KKGILLQLFGGTRKDFSH---TKFRAEINILLCGDPGTSKSQLLQYVYNLVPRGQYTSGKGSSAVGLTAYVMKDPETRQLVLQTGALVLS 
Dme MCM4: KKGILLQLFGGTKKKHAT---LNFRSEIHLLLCGDPGTSKSQMLQYVFNLVPRSQYTSGRGSSAVGLTAYVTKDPETRQLVLQTGALVLA 
Ath MCM4: KKGLLCQLFGGNALNLAS---GNFRGDINILLVGDPGTSKSQLLQYIHKLSPRGIYTSGRGSSAVGLTAYVAKDPETGETVLESGALVLS 
Ehi MCM4: KKGLLCQLFGGSAKTLQD---NKLRGDINILMLGDPGTSKSQLLTFMHKVAPRGMYTSGRGSSAVGLTAFVGKS-EEGGTVLESGALVMS 
Gla MCM4: KTGLLLQCFGGVQKDS-------YRGQIHVLLVGDPGLAKSKLLQYVAKISPRSVYTSGKGSSQAGLTATVSRHPETHEFYLDPGALLLS 
Ssu MCM : KEALALALFGGVPKVLED---TRIRGDIHILIIGDPGTAKSQMLQFISRVAPRAVYTTGKGSTAAGLTAAVVREKGTGEYYLEAGALVLA 
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Dme REC : SGGGHCTLDDVDKLASKQAV-LLQCLQSEEVNLPLAGAFASFPAQPSVIACANPQRGQYDE---GRYLLQNINISPSLLREFHLVYILLD 
Dps REC : SSPGHCTLDDVDKLASKQAV-LLQCMQSGEINMPLPGAFSTFLAQPSIIACANPQRGQYDE---GRYLLQNIHIVPSLLKEFHLVYVLLD 
Dvi REC : GTAGTCLVDGVDKLASKQTL-LLQCMQAGELNMPLPGLFASFEAQPAIIACANPQRGQYDQ---ARYLLQNIRITAALLKEFHLVYVLLD 

Aga MCM8: DQGV-CCIDEFDKMS--GHSGLLEVMEQRSVSVAKAGVICTVPARTTVLAAANPAGGHYNK---AKTVSENLKLHPALLSRFDLVFILLD 
Hsa MCM8: DQGI-CGIDEFDKMGN-QHQALLEAMEQQSISLAKAGVVCSLPARTSIIAAANPVGGHYNK---AKTVSENLKMGSALLSRFDLVFILLD 
Ath MCM8: DGGL-CCIDEFDKMTT-EHQALLEAMEQQCVSVAKAGLVASLSARTSVIAAANPVGGHYNR---AKTVNENLKMSAALLSRFDLVFILLD 
Ecu MCM8: DNGI-CCLDEFDKID--DHAALFEAMEDQKVSIAKGGVICSVPTRATVIAATNPRHGHFDR---GKTMAENIRFDPGLLSRFDLIFLLLD 
Ehi MCM8: DQGV-CCIDEFDKMERADYSSLLEAMEQQSISIAKAGICCTLLARTSVIAAANPVEGHFNC---GKTVSENINMPSPLLSRFDLIFVLVD 

Ath MCM9: DGGL-CCIDEFDSMREHDRATIHEAMEQQSISVAKAGLVTTLSTKTIVFGATNPK-GQYDPDQYTKNPEWDAVLSVQIEQDREVDDLTTI 
Aga MCM9: DGGI-CCIDEFNLMRETDKASIHEAMEQQTISVAKAGMVCKLSTRCVVLAATNPK-NLYTMSDGLGKSAENIGIGGPLLSRFDMVMILKD 
Ecu MCM9: DTGL-CCIDEFNKLKVNEKNGLLEAMEQQTLSIAKAGIVSSLNTRCSVIAAINTRHKYSFN---KSISENIIVATP-LISRFDLIFGLFD 
Ehi MCM9: DGGV-CCIDEFSGINKSDRADIHEAMEQQTLSVAKAGIVSQLHTRTAILAATNPK-GRYDP---TKSMSLNTAIDPPLLSRFDIILLLLD 

Hsa MCM5: DGGV-VCIDEFDKMREDDRVAIHEAMEQQTISIAKAGITTTLNSRCSVLAAANSVFGRWDE---TK-GEDNIDFMPTILSRFDMIFIVKD 
Dme MCM5: DGGV-VCIDEFDKMREDDRVAIHEAMEQQTISIAKAGITTTLNSRCSVLAAANSIFGRWDD---TK-GEENIDFMPTILSRFDMIFIVKD 
Ath MCM5: DGGV-VCIDEFDKMRPEDRVAIHEAMEQQTISIAKAGITTVLNSRTSVLAAANPPSGRYDD---LKTAQDNIDLQTTILSRFDLIFIVKD 
Ehi MCM5: DGGV-VCIDEFDKMNEVDRVAIHEAMEQQTISIAKAGITAVLNARSAVLAAANPSFGRFNE---RASFGDNVNLKTTILSRFDMIFMIRD 
Gla MCM5: DKGI-VCIDELDKMNETDRVALHEAMEQGSISISKAGISTTLNARTSILAAANPTLGRFDD---FQKAADQIDFSVTILSRFDLVFMLKD 
Hsa MCM2: DRGV-CLIDEFDKMNDQDRTSIHEAMEQQSISISKAGIVTSLQARCTVIAAANPIGGRYDP---SLTFSENVDLTEPIISRFDILCVVRD 
Dme MCM2: DQGV-CLIDEFDKMNDQDRTSIHEAMEQQSISISKAGIVTSLQARCTVIAAANPIGGRYDP---SMTFSENVNLSEPILSRFDVLCVVKD 
Ath MCM2: DRGI-CLIDEFDKMNDQDRVSIHEAMEQQSISISKAGIVTSLQARCSVIAAANPVGGRYDS---SKSFAQNVELTDPILSRFDILCVVKD 
Ehi MCM2: DEGV-CLIDEFDKMDDQDRTSIHEAMEQQSISISKAGIVTSLKARCSVIAAANPKTGKYNP---NKNLNQNVNLTEPIISRFDLIMIVRD 
Gla MCM2: NGGI-CIIDELDKMNEIDRTALHQAMEQQTVSVAKAGIISTLEARAGIIAAANPVSGQYVS---SLPVTCNLNIGDALMSRFDLICVVKD 
Hsa MCM3: DRGV-VCIDEFDKMSDMDRTAIHEVMEQGRVTIAKAGIHARLNARCSVLAAANPVYGRYDQ---YKTPMENIGLQDSLLSRFDLLFIMLD 
Dme MCM3: DRGV-VCIDEFDKMSDIDRTAIHEVMEQGRVTISKAGIHASLNARCSVLAAANPVYGRYDQ---YKTPMENIGLQDSLLSRFDLIFVMLD 
Ath MCM3: DKGI-VCIDEFDKMNDQDRVAIHEVMEQQTVTIAKAGIHASLNARCSVVAAANPIYGTYDR---SLTPTKNIGLPDSLLSRFDLIFIVLD 
Ehi MCM3: DRGI-VCVDEFDKMSIEDRAAMHEVMEQQTVTVQKAGIHTALNARCSILAAANPSNGNYDV---KKSPMENLYFPESLLSRFDLIFIILD 
Gla MCM3: DKGV-LLIDEFDKVDADDRALLHEALEQQSISISKAGLHCTLNARCSVLAAANPVYGFFDP---KRSFAENIALPDSLLSRYDLVFLVRD 
Hsa MCM7: DQGV-CCIDEFDKMAEADRTAIHEVMEQQTISIAKAGILTTLNARCSILAAANPAYGRYNP---RRSLEQNIQLPAALLSRFDLLWLIQD 
Dme MCM7: DQGV-CCIDEFDKMADQDRTAIHEVMEQQTISIAKAGIMTTLNARVSILAAANPAFGRYNP---RRTVEQNIQLPAALLSRFDLLWLIQD 
Ath MCM7: DMGI-CAIDEFDKMDESDRTAIHEVMEQQTVSIAKAGITTSLNARTAVLAAANPAWGRYDL---RRTPAENINLPPALLSRFDLLWLILD 
Ehi MCM7: DMGI-CCIDEFDKMDETDRTAIYEVMEQQSISIAKAGITTSLNARVSIVAAANPIKARYDI---RKSVSENINLPAALVSRFDLLFVLLD 
Gla MCM7: DQGV-CALDELDKLEEADRTAIYEVMEQGTISVAKAGITATLNARATVVAAANPKFSIWDP---SISVASNINIPEALISRFDILFVIRD 
Hsa MCM6: DNGV-CCIDEFDKMDVRDQVAIHEAMEQQTISITKAGVKATLNARTSILAAANPISGHYDR---SKSLKQNINLSAPIMSRFDLFFILVD 
Dme MCM6: DNGI-CCIDEFDKMDQRDQVAIHEAMEQQTISIARAGVRATLNARTSILAAANPINGRYDR---SKSLQQNIQLSAPIMSRFDLFFILVD 
Ath MCM6: DNGI-CCIDEFDKMDIKDQVAIHEAMEQQTISITKAGIQATLNARTSILAAANPVGGRYDK---SKPLKYNVNLPPAILSRFDLVYVMID 
Ehi MCM6: DNGV-CCIDEFDKMDYFNQVALHEAMEQQTISIAKGGLHATLNARAAVLAAANPLKGRYDS---NRSLKSNLNIGDALMSRFDLFFVVLD 
Gla MCM6: DGGL-CLIDEFEKISVTDQTALHECLEQQSVSINKAGISITLKAKTPVLAAMNPIGSRYQR---NKSLKNNINISQPILSRFDLAFVLLD 
Hsa MCM4: DNGI-CCIDEFDKMNESTRSVLHEVMEQQTLSIAKAGIICQLNARTSVLAAANPIESQWNP---KKTTIENIQLPHTLLSRFDLIFLLLD 
Dme MCM4: DNGV-CCIDEFDKMNDSTRSVLHEVMEQQTLSIAKAGIICQLNARTSILAAANPAESQWNK---RKNIIDNVQLPHTLLSRFDLIFLVLD 
Ath MCM4: DRGI-CCIDEFDKMSDSARSMLHEVMEQQTVSIAKAGIIASLNARTSVLACANPSGSRYNP---RLSVIENIHLPPTLLSRFDLIYLILD 
Ehi MCM4: DKGL-CCIDEFDKMTEMTRSVLHEAMEQQTISVAKSGIVCSLNARTAILASANPKESRYNP---KLSVLDNIQMPPSLLSRFDLIYLILD 
Gla MCM4: DGGI-CCLDEFDKSSEDVRSSLHEVMEHGQLSIAKAGILATLSAKTSILAAANPIDSCYNP---KRTVVQNLNLPPSLLSRFDLIYLLLD 
Ssu MCM : DGGI-AVIDEIDKMRDEDRVAIHEAMEQQTVSIAKAGIVAKLNARAAVIAAGNPKFGRYIS---ERPVSDNINLPPTILSRFDLIFILKD 
                                                                                                    
consensus D.GU.C.IDEFDKM.......U.E.MEQ..USU.KAGU...L..K..UUAAANP....@D..........NU.U...UUSRFDLU.UU.D       
               V                                                     N 
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Table S1.  Sequences Used for Phylogenetic Analysis 
 

Species a MCM2 b MCM3 MCM4 MCM5 MCM6 MCM7 MCM8 MCM9 

Hse NP_004517.2 
294-802 

NP_002379.2 
113-653 

NP_005905.2 
271-768 

NP_006730.2 
137-649 

NP_005906.2 
123-656 

NP_005907.3 
149-641 

NP_115874.3 
207-748 

NP_694987.1 
112-391 

Dme NP_477121.1 
279-779 

NP_511048.2 
110-647 

NP_477185.1 
274-771 

NP_524308.2 
132-648 

NP_511065.1 
117-648 

NP_523984.1 
149-641 

NP_732072.1 
246-792 NA 

Cel NP_496558.1 
270-776 

NP_506706.1 
118-650 

NP_490962.1 
234-729 

NP_497858.1 
137-672 

NP_499170.1 
122-659 

NP_504199.1 
161-651 NA NA 

Sce NP_009530.1 
306-845 

NP_010882.1 
168-737 

NP_015344.1 
314-833 

NP_013376.1 
148-688 

NP_011314.2 
276-835 

NP_009761.1 
227-724 NA NA 

Ecu NP_584768.1 
202-687 

NP_597158.1 
95-578 

NP_584640.1 
143-621 

NP_585790.1 
116-614 

NP_597420.1 
112-623 

NP_597059.1 
147-618 

NP_586386.1 
108-607 

NP_585977.1 
50-525 

Ath NP_175112.1 
312-819 

NP_199440.1 
104-634 

NP_179236.3 
346-748 

NP_178812.1 
134-643 

NP_680393.1 
120-655 

NP_192115.1 
143-637 

NP_187577.1 
145-677 

NP_179021.2 
120-569 

Ehi EAL50675.1 
355-860 

EAL47986.1 
10-530 

EAL43702.1 
95-576 

EAL43398.1 
134-621 

EAL48722.1 
132-654 

EAL45421.1 
160-654 

EAL48818.1 
119-642 

EAL49553.1 
12-503 

Pfa NP_702065.1 
306-844 

NP_703613.1 
196-785 

NP_705078.1 
294-908 

NP_701481.1 
165-677 

NP_705435.1 
210-750 

NP_704017.1 
209-717 

NP_701477.1 
172-927 

NP_702813.1 
430-1389 

Lma c LmjF28.0850 
315-861 

LmjF33.2700 
136-692 

CAB59865.1 
251-879 

LmjF24.0910 
139-718 

LmjF28.2385 
157-701 

CAB55370.1 
144-645 

CAB89596.2 
192-863 

LmjF35.4910 
119-621 

Gla EAA40971.1 
343-967 

EAA36979.1 
100-802 

EAA40854.1 
185-715 

EAA38067.1 
124-651 

EAA40537.1 
139-792 

EAA40792.1 
118-625 NA NA 

 
 
a  For abbreviations, see Figure 2 legend. 

b  Accession and version numbers are given, along with coordinates of residues used in alignments.  NA = not applicable 

c  BLAST searches for Leishmania major were performed at the GeneDB site, 

http://www.genedb.org/genedb/leish/blast.jsp.  
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Table S2. Polymorphisms Used for Conversion Tract Length Determination 
 

Positiona Genomeb ry531 ry606 
-3009 (-3020*) A G A 
-2882 (-2893*) A G A 
-2871 (-2882*) G T G 
-2646 (-2657*) T C T 
-2565 ^ -2564 - ATAGCTTGGAG ATAGCTTGGAG 

-2562 A T T 
-2539 A G G 
-2399 C A A 
-2099 A G G 
-2069 T A A 
-2010* C G C 
-1891 C A A 
-1830 C T T 
-1827 C T T 
-1708 C T T 
-1316* C C T 
-1061* A A T 

-1030 ^ -1029* - T - 
-996* T G T 
-937* A A T 
-913 G A A 
-910* G G A 
-698* T A T 

-686 ^ -685* ---- GGGT ---- 
-679* G A G 
-677 T C C 
-668* T A T 
-667* A G A 
-636* C A C 

-468* ry606 G G A 
-44* C T C 
467* T C T 
689 G A A 
736* G A G 
767* G A G 
777* G A G 
1032 T C C 
1153* C C T 
1534 A T T 
1559 T C C 
1596* G G T 
1680 G C C 
2653* G T G 
2710 T C C 
2957* T T C 
3148* C C T 

3312* ry531 G A G 
3388 T C C 
3529* T T C 
3557* G G A 
3671 T G G 
3703* T T A 
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Positiona Genomeb ry531 ry606 
3723* C C A 
4008 A C C 
4010 G T T 

4011, 4012 CA -- -- 
4032 (4030) T C C 
4132 (4130) A C C 
4222 (4220) C A A 
4272 (4270) A T T 
4417 (4415*) A A C 
4741 (4739*) A C A 
4779 (4777*) C G C 

 
a Position of ry polymorphisms in the Drosophila genome sequence Release 4.1 (Genbank 

accession number AE003698).  Positions in parentheses reflect the numbering of nucleotides in 

the ry531 and ry606 alleles; positions analyzed in this study are bold and starred.  ^ represents the 

insertion of sequence.  Position numbers are relative to an EcoRI site in the coding region of ry, 

using the coordinates in Bender et al. [52]. 

b Sequence differences between the Drosophila genome sequence of ry and the alleles used in 

this study. 
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Table S3.  Co-Conversion Data Used for Conversion Tract Length Determination 
 

co-conversions / total conversionsd 
allelea siteb bpc 

w.t., RT w.t., 25° C rec 
531 3148 164 6 /10 2 / 2 4 / 9 
606 -636 168 9 /12 5 / 5 2 / 9 
606 -667 199 8 /12 5 / 5 2 / 9 
606 -668 200 8 /12 5 / 5 2 / 9 
606 -679 211 8 /12 5 / 5 2 / 9 
531 3529 217 5 /10 0 / 2 2 / 9 
606 -685 217 8 /12 5 / 5 2 / 9 
606 -698 230 8 /12 5 / 5 2 / 9 
531 3557 245 5 /10 0 / 2 2 / 9 
531 2957 355 2 /10 2 / 2 4 / 9 
531 3703 391 4 /10 0 / 2 0 / 9 
531 3723 411 3 /10 0 / 2 0 / 9 
606 -44 424 2 /12 2 / 5 2 / 9 
606 -910 442 3 /12 4 / 5 2 / 9 
606 -937 469 3 /12 4 / 5 2 / 9 
606 -996 528 2 /12 4 / 5 2 / 9 
606 -1029 561 1 /12 3 / 5 2 / 9 
606 -1061 593 1 /12 3 / 5 2 / 9 
531 2653 659 0 /10 0 / 2 0 / 9 
606 -1316 848 1 /12 2 / 5 2 / 9 
606 467 935 1 /12 2 / 5 0 / 9 
531 4415 1103 1 /10 0 / 2 0 / 9 
606 736 1204 1 /12 0 / 5 0 / 9 
606 767 1235 1 /12 0 / 5 0 / 9 
606 777 1245 1 /12 0 / 5 0 / 9 
531 4739 1427 0 /10 0 / 2 0 / 9 
531 4777 1465 0 /10 0 / 2 0 / 9 
606 -2010 1542 0 /12 0 / 5 1 / 9 
606 1153 1621 1 /12 0 / 5 0 / 9 
531 1596 1716 0 /10 0 / 2 0 / 9 
606 1596 2064 1 /12 0 / 5 0 / 9 
531 1153 2159 0 /10 0 / 2 0 / 9 
606 -2657 2189 0 /12 0 / 5 1 / 9 
606 -2882 2414 0 /12 0 / 5 0 / 9 
606 -2893 2425 0 /12 0 / 5 0 / 9 
531 777 2535 0 /10 0 / 2 0 / 9 
531 767 2545 0 /10 0 / 2 0 / 9 
606 -3020 2552 0 /12 0 / 5 0 / 9 
531 736 2576 0 /10 0 / 2 0 / 9 
531 467 2845 0 /10 0 / 2 0 / 9 
606 2653 3121 0 /12 0 / 5 0 / 9 
531 -44 3356 0 /10 0 / 2 0 / 9 
606 2957 3425 0 /12 0 / 5 0 / 9 
606 3148 3616 0 /12 0 / 5 0 / 9 

 



Blanton et al. (2005) 

a Converted allele (selected site). 

b Position of polymorphic sites in ry531 and ry606, listed in increasing distance.  See Table 

S2 for description of sites. 

c Distance from converted allele to unselected site, in base pairs. 

d Number of co-conversions and number of total conversions for wild type (w.t.) at room 

temperature (RT) and 25° C and in rec mutants. 

 


