File S1

Materials and Methods

Strain Construction: The genotypes of all strains in this study are given in Table S1. In all of the diploids used in our
mapping studies, one of the haploid parental strains was derived by transformation of the haploid J178-1d (Brock and Bloom,
1994). J178-1d was created by a complex series of crosses, at least one of which involved the haploid strain S288c. In one
derivative of J178-1d (J178#7-20), a conditional centromere (GAL-CEN3) and a URA3 gene were inserted within the HIS4 locus
(SGD coordinates 65934-68333) of chromosome Ill (his4::GAL CEN3::URA3) (Brock and Bloom, 1994). The orientation of the

conditional centromere is the same as that of the wild-type CEN3.

In another haploid derivative of J178-1d (MG42), the conditional centromere and URA3 gene replaced the CAN1 locus
(SGD coordinates 31694-33466) on the left arm of chromosome V (can1-A::GAL-CEN3::URA3). This strain was constructed by
transforming J178-1d using a PCR fragment obtained by amplifying plasmid pR285 #7/pR285-GALCEN3#7 DNA (Brock and
Bloom, 1994) with the primers GALCEN3/CAN F and GALCEN3/CAN R; the sequences of all primers used in strain constructions
are in Table S2. The resulting PCR fragment contains the GAL-CEN3 URA3 cassette with sequences derived from the CAN1 locus
at the ends of the fragment. We selected Ura* transformants and screened those transformants for resistance to canavanine.
We also confirmed the location of cassette by PCR using primer pairs CANupF with URA3R, and CANdnR with pBR322Ftest. We
confirmed that the CAN1 gene was deleted by using the primer pair CANF and CANR. The orientation of the conditional
centromere inserted on chromosome V is opposite to that of the conditional centromere inserted on chromosome Ill in J178#7-

20.

In the haploid strain MG48, the conditional centromere and the URA3 marker were located on the left arm of
chromosome V replacing the region between Saccharomyces Genome Database (SGD) coordinates 80163 and 80362 (V80163-
80362 A::URA3::GAL-CEN3). This strain was constructed by transforming J178-1d using a PCR fragment obtained by amplifying
plasmid pR285 #7/pR285-GALCEN3#7 DNA with the primers GALCEN3/80k F and GALCEN3/80k R, and selecting Ura”
transformants. The insertion of the conditional centromere at the correct site was confirmed using three sets of primer pairs:

80kupF with URA3R, 80kdnR with pBR322Ftest, and 80kupF with 80kdnR.

We also used a haploid strain (PSL5) derived from the sequenced clinical isolate YIM789 (Wei et al., 2007); PSL5 (MAT«
ade2-1 ura3 canlA::SUP4-o gal2 ho::hisG) has been described previously (Lee et al., 2009). The diploids used in our study were

constructed by the following crosses: WS49 (J178-#7-20 x PSL5); WS83 (MG42 x PSL5); WS92 (MG48 x PSL5). All strains are
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heterozygous for SNPs located throughout the genome (St. Charles et al., 2012). WS49, WS83, and WS92 are isogenic except for

the location of the conditional centromere.

Analysis of structural differences between the chromosome 11l homologs derived from J178-1d and YJM789

In addition to SNPs that distinguish the chromosome Il homologs derived from J178-#7-20 and PSL5, there were also
insertions of Ty elements and other structural changes. It is have been noted previously (Hill and Bloom, 1989; Wicksteed et al.,
1994) that chromosome Il from J178-1d is larger than observed in most other yeast strains. Using ORF-containing microarrays
and procedures described in McCulley et al. (2010), we found that J178-#7-20 had a duplication on the right arm of
chromosome Il that included ORFs between YCRO19W and YCRO27C. The location of this duplication suggests that it was
generated by unequal crossing-over between two previously-mapped pairs of Ty elements termed FS1 and FS2 (Umezu et al.,

2002; Lemoine et al., 2005).

We also examined Ty elements located on the left arm of chromosome Il in the two strains by Southern analysis and a
series of PCR reactions. The S288c-related strain described in SGD has a single Ty2 element located between KCC4 and LEU2,
although some other strains contain both Tyl and Ty2 between these two genes. We isolated genomic DNA from MS71 (a
control wild-type strain; Sia et al., 1997), PSL5, and J178-#7-20, and treated the samples with Acll, a restriction enzyme that
does not cut within Ty elements. The resulting fragments were examined by standard Southern analysis, using a probe
containing KCC4 sequences; this probe was prepared using genomic DNA and primers RKCC4-1 and KCC4-1 (Table S2). The
observed sizes of the Acll restriction fragment hybridizing to the probe were 6.5 kb, 11 kb, and 18 kb for the strains PSL5, MS71,
and J178-#7-20, respectively. These sizes suggest that PSL5 has no Ty element near LEU2, MS71 has one Ty element, and J178-
#7-20 has two Ty elements. This conclusion was confirmed by analyzing fragments generated by double digests of genomic DNA
with Ncol and Nsil. The observed sizes of fragments hybridizing to the KCC4 probe were 8 kb (PSL5), 5 kb (J178-#7-20), and 14
kb (MS71). Since Nsil has three recognition sites in Tyl, but not in Ty2, these results support the conclusion that PSL5 lacks Ty

elements near LEU2, MS71 has one Ty2 element, and J178-#7-20 has closely-linked Tyl and Ty2 elements.

These conclusions were further supported by PCR analysis. Using primers KCC4F2 82211 and Ty2R 85162 (a primer with
homology to both Tyl and Ty2), we observed no amplification with PSL5 genomic DNA, an 800 bp fragment with J178-#7-20
DNA, and a 3 kb fragment with MS71 DNA. Using primers KCC4F2 82211 and Ty2R 85553 (a primer that is Ty2-specific), we
observed a low level of a fragment of 1.6 kb with PSL5, a 10 kb fragment with J178-#7-20 DNA, and a 3.3 kb fragment with
MS71 DNA. Assuming that the low level of the 1.6 kb fragment observed with PSL5 is non-specific, these results argue that PSL5
lacks a Ty2 element, J178-#7-20 has a centromere-distal Tyl element and a centromere-proximal Ty2 element, and MS71 has

only a Ty2 element. We confirmed that J178-#7-20 has a Tyl element in the Watson orientation using two PCR primer pairs:
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Ty1F with KCC4 F2 82211, and Ty1R with KCC4 F2 82211. Only the PCR reaction of Ty1R and KCC4 F2 82211 yielded the 800 bp

fragment as expected if the Tyl element was in Watson orientation.

Identification of strains with recombination events induced by dicentric chromosome breakage

The GAL-CEN3 conditional centromere is inactive in cells grown in medium containing galactose and active in cells grown in
glucose (Hill and Bloom, 1987). In our experiments, all diploid strains were grown from single cells to colonies on solid medium
containing galactose (YPGal) at 30°C for two days. Individual colonies were selected from these plates, and re-streaked on
plates containing glucose (YPD) and incubated at 30°C for two days. The resulting colonies were then replica-plated to YPGal
medium lacking uracil to identify derivatives that had lost the URA3 marker adjacent to the conditional centromere. The
percentages of colonies that were either Ura” or sectored Ura’/Ura’ in cells grown on YPD-containing plates (median value of
five independent cultures) were 78% (WS49), 94% (WS83), and 93% (WS92). The median percentages of Ura or sectored
Ura"/Ura colonies (median value of five independent cultures) in cells grown on galactose-containing plates (inactive

conditional centromere) and then plated on galactose-containing plates were 4% (WS49), 2% (WS83), and 2% (WS92).

Analysis of loss of heterozygosity (LOH) using restriction digests of PCR fragments

In yeast strains that are heterozygous for markers, mitotic crossovers can generate loss of heterozygosity of markers
centromere-distal to the crossover (Lee et al., 2009; St. Charles et al., 2012). The transition between heterozygous markers and
homozygous markers, therefore, locates the position of the crossover. We looked for LOH using two procedures, an approach in
which LOH was detected by a PCR-based approach (describe below), and an approach utilizing oligonucleotide-containing
microarrays. For the first approach, we used genomic DNA sequence information to identify SNPs that distinguished the two
haploid strains in the region between the conditional centromere and the natural centromere on chromosome Ill. We then
determined which of these SNPs altered a restriction site, and designed primers that would amplify a region of several hundred
bp flanking the SNP. For example, there is a SNP at SGD coordinate 70426 that results in an Hpy166ll site in the PSL5 strain that
is absent in the J178-#7-20 strain. We designed primers flanking this site that produce a fragment of about 500 bp. If we treat
this fragment produced by PCR amplification from the heterozygous diploid strain with Hpy166Il and analyze the fragments by
gel electrophoresis, we obtain three fragments: about 500 bp (representing the SNP derived from the J178-#7-20 strain), and
about 360 and 140 bp (representing the SNP derived from the PSL5 strain). In diploids that undergo LOH for a SNP at this
position, we observe either one 500 bp fragment or two fragments of 360 and 140 bp. The location of the SNPs, the primers

used to produce the restriction fragments, and the diagnostic restriction enzyme are shown in Table S3.
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In the WS49 strain, which has the conditional centromere on chromosome lll, we first examined polymorphic markers
located centromere-distal to the conditional centromere (33 and 58), within the intercentromeric region (68, 81, 102, 103, 111,
113), and located on the opposite chromosome arm (116) for LOH; the names of the SNPs reflect their approximate SGD
coordinates in kb (Table S3). As explained in the Main Text, based on the patterns of LOH observed with these markers, we
classified the Ura™ derivatives of WS49 as Class 1, 2, 3, or 4. We then performed more detailed mapping of recombination
breakpoints in Class 1 strains using other markers (70, 74, 78, 91, 96, 98, 106, and 107). The conditional centromere on Ill is

inserted near SGD coordinate 67 kb, and the natural centromere is near coordinate 114 kb.

By a similar approach, we mapped crossovers in strains with the conditional centromere on chromosome V. For these
experiments, we used the primers and restriction enzymes described in Lee et al. (2009). For the preliminary mapping of strain
WS83, we used the chromosome V markers 7, 25, 41, 70, 112, 133, and 561; the conditional centromere is inserted near SGD
coordinate 32 kb, and CENS5 is located at SGD coordinate 152 kb. The other markers used for mapping are: 35, 43, 44, 46, 49,
52, 55, 56, 57, 60, 64, 76, 80, 83, 87,92, 94, 99, 104, 108, 114, 115, 117, 119, 122, 126, 141, 144, 147, and 151. For the
preliminary mapping of strain WS92, we used the chromosome V markers 7, 52, 76, 83, and 152. The other markers used for

mapping are: 87, 92, 94, 99, 104, 108, 112, 119, 133, 141, 144, 147, and 151.

The primers and restriction enzymes used to analyze heterozygous SNPs on chromosome V are in Table S2 of Lee et al.
(2009) with the exception of markers 7, 25, 152, and 561. Markers 7 and 25 are located centromere-distal to the conditional
centromeres which are located at 32 kb in MS83 and 80 kb in WS92. Marker 7 is located at SGD coordinate 7005. For this
polymorphism, we amplified genomic DNA with the forward primer ATCCTCATCTTACCAGCTCACTC (starting coordinate at 6857)
and reverse primer AGTAGTACCTGTTTTAATGGG (starting coordinate at 7249). The diagnostic restriction enzyme was Dral,
which cuts the genomic DNA of MG42 and MG48, but not that of PSL5; both MG42 and MG48 are derived from J178-1d. The
PCR fragment used to check marker 25 was generated with the primers 5 CACTTGAGGCCACGCATACTG and 5’
GCAACGTTTGGGAAGAAAACG. We tested Ura strains derived from WS83 and WS92 for LOH of a telomere-associated SNP using
a polymorphism located on chromosome V at SGD coordinate 24903 (marker 25). The YJM789-derived homolog has a Hindlll
site at this position that is absent in J178-1d derivatives. The primers used to generate the PCR fragment with this

polymorphism were 5" CACTTGAGGCCACGCATACTG and 5" GCAACGTTTGGGAAGAAAACG.

For strains WS83 and WS92, we used different markers located on the chromosome V arm opposite the conditional

centromere. For WS83, we used a marker (561) located at 560715. For this polymorphism, we amplified genomic DNA with the
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forward primer TTCTCAGCCGTACAATCATGC (starting coordinate at 560490) and reverse primer AAACTCCTTCCAAAGGGTCTGG
(starting coordinate at 560980). The diagnostic restriction enzyme was EcoRI, which cuts the genomic DNA of PSL5, but not that
of MG42. For WS92, we used a marker (152) located at 152163. For this polymorphism, we amplified genomic DNA with the
forward primer TTGGTAAACAAAGGGCCAAGC (starting coordinate at 151849) and reverse primer ATGTGCGGCTTTGTCAGCAG
(starting coordinate at 152295). The diagnostic restriction enzyme was Cac8l, which cuts the genomic DNA of MG48, but not

that of PSL5.

Analysis of loss of heterozygosity (LOH) using SNP microarrays

Three recombination events derived from WS49 and four events derived from WS83 were mapped by both the
PCR/restriction enzyme method described above and by oligonucleotide-containing microarrays. Because the stability of short
duplexes is sensitive to mismatches, it is possible to design an oligonucleotide-containing microarray that can distinguish
whether SNPs are heterozygous or homozygous (Gresham et al., 2010). Previously, we designed Agilent SNP arrays to look for
LOH throughout the genome in a diploid formed by a cross of W303a (closely related to $288c) and YJM789 (St. Charles et al.,
2012). For each SNP analyzed (about 15,000 distributed throughout the genome), four 25-base oligonucleotides were used, two
identical to the Watson and Crick strands of the W303a-specific SNP and two identical to the Watson and Crick strands of the
YIM789-specific SNP; the polymorphism was the central base of the oligonucleotide. The sequences of the oligonucleotides

used in the construction of the microarray are given in St. Charles et al. (2012).

To look for LOH in strains with a recombination event, we labeled genomic DNA from the control strain with a Cy5-tagged
nucleotide and DNA from a control heterozygous strain with Cy3-tagged nucleotide. The labeled samples were mixed and
hybridized to the microarray. Following hybridization, the arrays were scanned and the ratio of hybridization to the two
samples was determined as described previously (St. Charles et al., 2012). Ratios of hybridization for each oligonucleotide were
normalized to the Cy5/Cy3 ratio of all of the oligonucleotides on the microarray. In general, the recombination breakpoints
determined by the PCR-based method were in good agreement with those determined by microarrays (discussed further in

Results).
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Statistical Analysis

We performed two types of statistical tests. First, we determined whether the distributions of chromosome break sites in
the diploid strain were significantly different from a random distribution. For this analysis, we divided the region between the
conditional centromere and the natural centromere into approximately equal-sized intervals. Based on the number of
recombination events mapped for each diploid, we calculated the expected number of events in each interval and these
numbers were compared to the observed distribution by chi-square analyses; these chi-square tests were done the VassarStats

Website (http://faculty.vassar.edu/lowry/VassarStats.html). For WS49, the intervals used (markers shown in parentheses)

were: Interval 1 (68 to 81); Interval 2 (81-91), Interval 3 (91-102), and Interval 4 (102-115). For WS83, the physical intervals
were: Interval 1 (33-49), Interval 2 (49-64), Interval 3 (64-80), Interval 4 (80-94), Interval 5 (94-112), Interval 6 (112-126),

Interval 7 (126-141), and Interval 8 (141-152). For the diploid WS92, we used Intervals 4 to 8 as specified for WS83.

As will be described in the Results section, for all three diploids, we found that the region located approximately 10 kb
centromere-proximal to the conditional centromere had an elevated frequency of recombination events. Regions located
outside of this “hotspot” were examined to determine if various chromosome elements (replication origins, palindromic
sequences, and other elements described below) were over-represented at the recombination breakpoints. For purposes of
this calculation, we excluded the intercentromeric region located near the conditional centromere. The lengths of the mapped
regions (MRs) examined and the number of events for each strain were WS49 (33538 kb, 14), WS83 (103088 kb, 15), and WS92
(57657 kb, 8). These MRs were calculated by subtracting the SGD coordinate corresponding to the most centromere-distal SNP
used in the mapping (excluding the hotspot) from the SGD coordinate representing the boundary of the “natural” centromere.
The sum of the MRs for each strain is equivalent to the MR multiplied by the number of events. Thus, the sums of the MRs are
469532 kb (WS49), 1546320 kb (WS83), and 461256 kb (WS92). We define the recombination breakpoints (RBs) as the distance
separating the last heterozygous site from the first homozygous site. The analysis was performed in several steps. First, for each
strain, we summed the lengths of the RBs over all of the mapped events within the MR; the sum of the RBs for each strain were
72651 kb (WS49), 68900 kb (WS83), and 35469 kb (WS92). Second, we determined the lengths of sequences that are not RBs
(NRBs) for all of the mapped events (equivalent to the sum of the RBs subtracted from the sum of the MRs for each strain); the
NRBs were 396881 kb (WS49), 1477420 kb (WS83), and 425787 kb (WS92). Third, for each element, we calculated its density
within the MR (the number of elements divided by the MR distance). Fourth, we calculated the expected number of elements

within the summed RBs by multiplying the density of the chromosomal element by the summed RBs; we calculated the
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expected number of elements in the NRBs in a similar way. We then compared the expected numbers of elements within and

outside of the RBs with the observed numbers within and outside of the RBs by chi-square analysis.

To illustrate the method, we will describe our analysis to determine whether palindromic sequences are over-represented
in recombination breakpoints (RBs) in the WS49 data. To determine the location of the palindromic sequences (> 16 base pairs),
we used the data in Lisnic et al. (2005). There are four palindromic sequences located in the 33538 kb MR between SGD
coordinates 80845 and 114383, a density of 0.00012/kb. Since we had 14 events, the sum of palindromes for all the events is
56. In WS49, we observed that five palindromes were in the RB regions and 51 palindromes were in the NRB regions. The
expected number of palindromes in the RB regions, assuming a random distribution, is 0.00012/kb x 72651 kb or 8.7; the
expected number in the NRB regions is 0.00012 x 396881 or 47.3. When the observed and expected numbers were compared
by chi-square test, the p value was 0.24, indicating that palindromes are not significantly enriched at the recombination

breakpoints.

A similar analysis was done for each strain with the following elements (descriptions of the element and references in
parentheses): tandem repeats (repeats between 2 and 213 bp with a minimum repeat tract of 24 bp; Gelfand et al., 2007), G4
DNA (four tracts of 3 G’s separated by spacers <25 bp; Capra et al., 2010), tRNA genes (SGD), ARS elements (SGD), triplet
repeats (> 8 repeats; Gelfand et al., 2007), long terminal repeats (SGD), peaks of gamma-H2AX (Szilard et al., 2010), Rrm3p
pause sites (Azvolinsky et al., 2009), and replication-termination regions (Fachinetti et al., 2010). We also looked for
correlations with highly-transcribed genes. For this analysis, we determined the number of highly-transcribed genes in the MRs
for all three strains, defining a highly-transcribed gene as a gene ranking in the top 20%, using the database of Nagalakshmi et
al. (2008). For each of these genes, we calculated the midpoint of the transcript, and then determined whether these midpoints

were over-represented in the RBs.

For the three individual strains, none of the examined elements had a significant over-representation at the breakpoints
when corrections were performed for multiple comparisons. Since the number of events per strain was small, we also
examined each element summed over all three strains. For this analysis, we added the numbers of observed and expected
events for each category of element, and performed a chi-square analysis on the totals. None of the elements was significantly

(p value <0.05 after correction for multiple comparisons) over-represented in this analysis.
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Table S1 Strain genotypes

J178-#7-20 MATa adel met14 ura3-52 leu2-3,112 his3 his4::GAL-CEN3/URA3 rad52
PSL5 MATa ade2-1 ura3 can1A::SUP4-o gal2 ho::hisG

MATa/MATa adel/ADE1 ADE2/ade2-1 met14/MET14 ura3-52/ura3 leu2-3,112/LEU2 his3/HIS3 his4::GAL-CEN3/URA3/HIS4 rad52/RAD52 CAN1/can1A::SUP4-o0
Ws49 GAL2/gal2

J178-1d MATa adel met14 ura3-52 leu2-3,112 his3

MG42 MATa adel met14 ura3-52 leu2-3,112 his3 can1A::GAL-CEN3/URA3

WSS83 MATa/MATa adel/ADE1 ADE2/ade2-1 met14/MET14 ura3-52/ura3 leu2-3,112/LEU2, his3/HIS3, can1A::GAL-CEN3/URA3/can1A::SUP4-o0 GAL2/gal2
MG48 MATa adel met14 ura3-52 leu2-3,112 his3 V80412-80162A::GAL-CEN3/URA3

MATa/MATa adel/ADE1 ADE2/ade2-1 met14/MET14 ura3-52/ura3 leu2-3,112/LEU2 his3/HIS3, V80412-80162A::GAL-CEN3/URA3/V80412-80162
WS92 CAN1/can1A::SUP4-o0 GAL2/gal2




Table S2 Primers used in strain constructions and in the mapping of Ty elements

Primer name

Sequence (5’ to 3’)

GALCEN3/CAN F
GALCEN3/CAN R
CAN1F

CAN1R
pBR322FTest
URA3R

CANupF
CANdnR
GALCEN3/80k F
GALCEN3/80k R
80kupF

80kdnR

KCC4 F2 82211

ATGACAAATTCAAAAGAAGACGCCGACATAGAGGAGAAGCATATGTTCTCATGTTTGACAGCTTA

CTATGCTACAACATTCCAAAATTTGTCCCAAAAAGTCTTTGGTTCTGATGTCGGCGATATAGGCG

AGGCGGCAGCAAAGCTAAC

TACATGGAGACATCTACTGG

TCGCTACTTGGAGCCACTATC

AGCAACAGGACTAGGATGAG

AATCTGTCGTCAATCGAAAG

TTATACATTAGTATTAGCGTG

TCATCCCACTCACCACCGTCATCGTTGGTATTATTATTATCATTCCGCTTTTCTCATGTTTGACAGCTTA

TTCTCGAGCTTCACAACACGATATATATATATGTTGTGTGCCTTTGTCTTTGATGTCGGCGATATAGGCG

TGGTATACGAGCTAGCAGGAC

AGAGAACTATTCTGATCTAATC

ACGCTGACCAAGCTTGCTACAG

Ty2R 85162 AACCGAAGCATAGGCGCTACC

Ty2R 85553 AGCTTGAGGTACTTCAGAGTG

RKCC4-1 CGTTATCTTTCTTGTCATTATCTTCCTTC

KCC4-1 GCGAAGATCCCGAAATAGCCGAGAGTATC

TylF TGCAGACGTAATGACCAAACCTC

TylR TGTGGACTTCCTTAGAAGTAACC
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Table S3 Primers used in PCR-based analysis of polymorphic markers on left arm of chromosome il

SGD coordinates $288c SGD $288c SGD
for polymorphic coordinates of coordinates of Diagnostic Strain with
site (marker F primer sequence (5’ to amplification (5' of F amplification (5’ restriction restriction enzyme
name) 3’) R primer sequence (5’ to 3’) primer) end of R primer) enzyme site
GGTATTGAAGCCGCAAGTT
33032 (33) TGG TCTCCTTCGACACCTTCATCG 32634 33031 Bbvl PSL5
57640 (58) TTGCAAGTGTGAGAGGCC AGGATGGTTTTGCTCCATTG 57355 57814 HpyCH4IV J178-#7-20
68096 (68) TCTGTACGTACTTCACC TGGTTTTGCCGATT CTAC 67897 68331 Nhel J178-#7-20
70426 (70) ATCGCAGGATACGTCATGG AGAGCTTGCCATAGAAGCC 70294 70788 Hpy166ll PSL5
AAGCGTAAATAGTACGAC
74203 (74) G TCGCGTTACAAACAAGATG 73929 74425 BstBI PSL5
77646 (78) ACCCATAATAGCGTAACC TCGCACAATGTCGTCGTC 77434 77926 Banll J178-#7-20
ACGGTCAAGCAAAAGATTA
80845 (81) TC AGGCCTAGTATATGACGAAAG 80589 81025 Hhal PSL5
91332 (91) GCTATCGCACAGAATCA AGTGGAACACCTGTAGC 91011 91496 Haelll PSL5
AGATAATAAACCGCCTACT
96056 (96) AC ATCATCAAACAATGAATGACC 95913 96412 BsrBI PSL5
97697 (98) TGCAGCATTACTATTCCTTA
TTTC TGTTTGATCCATCTGAAGTGTAG 97313 97859 Btgl PSL5
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102361 (102)

103500 (103)

105855 (106)

106777 (107)

111457 (111)

112761 (113)

116012 (116)

TGTGGTTTCAATTCCGCG
TTGATCTACTCCTATCATTT
ccC

ATGGCACTTCGGCGATGC
AGCAGTGGAGTATGGGCA
GC
TGGAAGTAATGGAAATGC
ccC

ATTCAACGAACACATTCG
TCCCAACTCCTTCGGCTAAT
ATG

TAGAATTGGATTTCAACGG 102211
TGAAG TACTC AAAGT CGTAG C 103313
ATACAGAGAGGATGTGGAC 105665
ATTCGTTGGACCTTTGTTTC 106454
TTGTTCTGCAGGGCTTGGC 111229
TGAAGTCTATTGTGCCAC 112504
ATGCGCAGGTGAGCTGATTG 115864

102610

103910

106149

107004

111664

112993

116365

HpyCHAV

Hpy99

BstNI

Hpy99

Rsal

BstBI

Bsll

J178-#7-20

J178-#7-20

J178-#7-20

J178-#7-20

J178-#7-20

J178-#7-20

J178-#7-20

14 SI

W. Song et al.



	150144SI
	150144SI.2

