Template

Sequence

wt
G
T
cr

1313

Gl
(6m) A/CEE
AlddC
GlddC
10+A/ddC
10+GlddC
10+TAC/ddC
AAA10
ShAIT
5'A6wt
AAC

6m

68-mer

8m

10m

12m
15
17
19
21

Marker

23
25
27

#AAAGTAGGGTACAGCGACARCATACACCAY
S ICATCCCATGTCGCTGTTETATGTGGT®
GGGGTAGGGTACAGCGACARCATACACCAY
FPTTCATCCCATGTCGCTGTTGTATGTGGT®
S TTTGTAGGGTACAGCGACAACATACACCAY
S PMICATCCCATGTCGCTGTTETATGTGOT®
#CCCGTAGGGTACAGCGACARCATACACCAY
!-rwczwcccms—rcecmnmmcmewf
AAAGTAGGGTACAGCGACAACA
R REERGAEE A MEATRGREER
#GGGGTAGGGTACAGCGACARCATACACCAY
¥CCCCATCCCATGTCGCTGTTGTATGTGGT®
PG TAGGGTACAGCGACAACATACACCAY
¥CCCCATCCCATGTCGCTGTTETATGTGGT®
#CCCGTAGGGTACAGCGACARCATACACCAY
¥CCCCATCCCATGTCGCTGTTGTATGTGGT®
S ARAGTAGGGTACAGCGACAACATACACCAY
*ARAACATCCCATGTCGCTGTTGTATGTGGT®
$GGECTAGOGTACAGCGACARCATACACCAY
TEGCT

ST TTGTAGGGTACAGCGACARCATACACCAY
’Amcncccmsrcecmmsnmmms
SCCaTAGOGTACAGCGACARCATACACT

AEREEEREMTERANEREER
SAAAGTAGGGTACAGCGACAACATACACCAY
¥GGGCATCCCATGTCGCTGTTGTATGTGGT®
GGGGTAGGGTACAGCGACARCATACACCAY
¥GGGCATCCCATGTCGCTGTTGTATGTGGT
S PTTGTAGGGTACAGCGACARCATACACCAY
¥GGGCATCCCATGTCGCTGTTETATGTGOT®
$CCCGTAGGGTACAGCGACAACATACACCAY
¥GGGCATCCCATGTCGCTGTTGTATGTGGT
sanasTARGCCCOCACOCTCACATATAC
STTTCATTC GTGTACTATGE

S TTCATCCCATGTCGCTGTTGTATGTGET
#AAATAGAGTCCACACCCTCACATGATACCY
ST TATCTCAGGTGTGGGAGTGTACTATGGY
S ARATAGGOGTACAGCGACARCATACACCAY
SPTTATCCCCATGTCGCTGTTGT
SAAATAGUCCTACAGCCACARCATACACCAT
T TCATCCCATGTCGCTGTTGTATGTGGT®
¢ ARAGTAGGGTACAGCGACAACATACACCAY
ST TATCCCCATGTCGCTGT TG TATGTGET®
#AAATCAGGGTACAGCGACARCATACACCAY
ST TAGTCCCATGTCGCTGTTGTATGTGGT
AAAAGTGGGTACAGCGACAACATACACCAY
T TCACCCATGTCGCTGTTGTATGTGGT
' AAACGAGGGTACAGCGACARCATACACCAY
S TGCTCCCATGTCGCTGTTETATGTGGT®
#AAACATGGGTACAGCGACARCATACACCAY
T TGTACCCATGTCGCTGTTETATGTGET®
#GGGTAGGGGTACAGCGACARCATACACCAY
¥CCCCATCCCATGTCGCTGTTGTATGTGOT®
SARATAGGGGTACAGCGACAACATACACCAY
!ccccucccms—rcecmnmmcmewf
AGGGTACAGCGACAACATACACCAY
ddccm ATCCCAT G CGCT T GTATGTGT
TAGGGTACAGCGACAACATACACCAY
+adSEeRRCeETRCRSEORSIRSATRRSEN
S ATCACTA]GCARAGTAGGGTACAGCGACAACATACACCAY
¥3dCCCCATCCCATGTCGCTGTTGTATGTGRT®
FATCACTATGCG ACAGCGACAACATACACCAY
R U e e e ter
ATCACTA]GCTACGTAGGGTACAGCGACAACATACACCAY
¥G4CCECATCCCATETCGCTGTTGTATGTGGT®
SARAACTATGCEACGTAGGGTACAGCOA
TGTEGETGTTGTATCT T
s cacmrc-m-mcemAemesemcmcmcummmccw
TCATCCCATGTCGCTGTTGTATGTGGT®
#GGGTACAGCGACAACATACACCAY,
FTTTCATCCCATGTCGCTGTTGTATGTGGT®
SAACGTAGGGTACAGCGACARCATACACCAY
¥CCECATCCCATGTCGCTGTTGTATGTGGT®
S ACAGTAGGGTACAGCGACAACATACACCAY
¥CECCATCCCATGTCGCTGTTGTATGTGGT®
! CAAGTAGGGTACAGCGACARCATACACCAY
R RS e NS
SACCGTAGGGTACAGCGACAACATACACCAY
’ccccATcccATGTcGCTGTTGTATGTGGT’
SACGTAGGGTACAS: ACATACACCAY
R R ke
#CCAGTAGGGTACAGCGACARCATACACCAY
¥CCCCATCCCATGTCGCTGTTGTATGTGGT®
CCCGTAGGGTACAGCGACAACATACACCAY
¥CEECATCCCATGTCGCTGTTGTATGTGGT®
SAAAGTAGGGTACAGCGACAACATACACCAY
¥OCCETACCCATGICGCIGIIGIATGEGG1Y
CAAGTAGGGTACAGCGACAACATACACCAY
CRRSTRcEEIRG RGeS e RERCER
GGG T A A AAC AT ACACC AT T TCCCOAT TGACCOACTATC T I CGACAAGARTC AN,
oy AGGCGTAAC GATTGEY
S AAAGTAGGGTACAGCGACARCATACACCATTTCCCCATTGACCGACTATCTTCGACARGAATCTAAC
’CCCCI\TCCCATGTCGCTGTTGTI\TGTGGTI\I\I\GGGGTMCTGGCTGI\TI\GI\I\GCTGTTCTTAGATTGT‘
A TAGGG T ACAGCOACAACATACACCATTTCCCCATTGACCACTATC T TCGACAAGARTCTAN
recceas SGTARAGGGGTAA T (ATT(’T‘
\CGTACAGCGACAACATACACCATTTCCCCATTGACCGACTATCTTCGACAAGAATCTAAC
RS SR A A A A R RS A R R AR SRR C ARG
S AAATAGACTCACAGCGACAACATACACCATTTCCCCATTGACCGACTATCTTCGACARGAATCTAACAY
SO T CCA T T CGC TG T TG TA T TGO TAAA GGG TAAC TG TGATAGAAGC TOTTCTTAGATGTY
AAATAGACTCGTAGCGACARCATACACCATTTCCCCATTGACCGACTATCTTCGACAAGAATCT, g
R A A A A R R S R R SR ARG AR SRS ARG

FTTTCATCCCATGTCGY
STTTCATCCCATGTCGCT®
STTTCATCCCATGTCGCTGT
FTTTCATCCCATGTCGCTGTTGY

T TTCATCCCATGTCGCTGTTGTAY
STTTCATCCCATGTCGCTGTTGTATGY

STTTCATCCCATGTCGCTGTTGTATGTGY

'y Table I. List of oli leotides and hybridized origins used in this article.

Boldface refers to the mismatched positions at the DNA template.



wt (MnClz)
15
17
19
21
23
25

1-]

Supplementary Figure 1. Molecular weight ladder for 29mer-origin replication reactions. M, initiation
reaction marker (reaction using TP-DNA as template and dATP as the only nucleotide); TP-DNA, control
replication reaction with the TP-containing ®29 genome as template (initiation [+1] and a partial elongation
band are produced [+16]); wt (MnCl2), replication reaction using as template the wt 29 DNA right end 29mer
origin with Mn2+ as metal cofactor; 15 to 27, replication reactions performed using as template the wt right
origin single-stranded oligonucleotides of the specified length, counting from the right extreme (see
Supplementary table 1 and Methods); wt, replication reaction using as template the wt ®29 DNA right end
29mer origin. Replication conditions for wt were the standard ones used in this article, this is, in the presence
of Mg? (MgCl,) as metal cofactor (see replication assay in Methods for the rest of the conditions). The use of
Mn?* (MnCl,) as cofactor for the reaction wt produces a series of partial elongation bands that allow counting
positions from +1 to +12 nucleotides added to the TP. Replication conditions for templates 15mer to 27mer
were the same as that for the double-stranded wt 29mer origin, except that the concentration of the
single-stranded templates was 626 nM.




wt AlC 6m

TP-DNA

29 68 29 68 29 68

Avg 1 11 125 8.7 458 15.9
sD 0.2 2 18 4.4 42

Supplementary Figure 2. Replication assay with 29 and 68mer versions of the origins wt, A/C and 6m.
Double-stranded DNA origins were assembled as explained in the main text and the replication conditions were
the standard ones used in this article (see replication assay in Methods). The positions corresponding to
TP-dAMP (1) and full lenght products, TP-29 nucleotides and TP-68 nucleotides as ssDNA are indicated. Lanes
are labeled as in the main text. The number of labeled nucleotides incorporated per replicated DNA molecule
was taken into account for all the quantifications (68mer templates incorporate from 1.9 to 2.2 more dAMP
molecules than the 29mer templates, depending on the origin). At the bottom of the figure are shown the mean
values of the quantification of the intensities of the bands corresponding to full lenght products normalized to
the wt 29mer (wt = 1), with their corresponding standard deviations. Values are the average of at least three
independent experiments.



