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reference sequence choice, and by other sources (primers) as well as separate a HybSeq into fragments of
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( 03) C %&g@re 2.T @Jﬁ&%%l{%npl%gz%ons \alfJas usegz ?‘ngcroax\rlays were h)?bridized 1'11)the .presl?encc of on1y1primers to
pre TA détergﬁrxlls locations where they resulted in hybridization. Any portions of the ProSeqs that hybridized with the
primers were masked as N calls so that the HybSeq did not contain biased information, For each ProSeq, the ratio of
5  SNPsto the total number of unique base calls, UniRate, was calculated from the HybSeq. To eliminate HybSeqs
with insufficient hybridization if the UniRate was =20 % (the SNP threshold), the ProSeq was considered negative
for target organism detection. A UniRate of 20% indicated that on average there were 5 SNP per 25 bp. It is
unrealistic to expect significant specific hybridization of 25 bp probes with this frequency of differences between an
organism similar to the target pathogen and the reference sequence that the ProSeq is based on. This would end the
10 filtering subtask and return to the Task I loop, which would examine the next ProSeq. For ProSeqs with a ratio < 20
%, a more detailed examination was performed. At each location of the HybSeq, a revised sliding window algorithm
(20) attempted to grow a SubSeq that could be used as a query to BLAST, Initially, the first 20 bases (initial length)
after a location were examined. I less than 0% of those bases were ambiguous, N, the SubSeq entered the
extension stage. The SubSeq was extended one base at a time until the total content of unique base calls fell below
15 40% (unique-base threshold) or if a sliding window containing the last 21 bases had fewer than 4 unique base calls.
This was different from the REPI algorithm in which only the sliding window of 20 bases was used and growth of a
SubSeq stopped when less than 40 % of the windows content was unique base calls. At this point, the SubSeq was
examined and trailing N calls were removed. At least one location having 7 contiguous unique base calls was
required to meet the word size parameter of BLAST and to keep the SubSeq for farther analysis. SubSegs longer
20 than 100 bases were accepted. For acceptance, SubSeqs <30 bases required at least 55 % unique base calls (not
“N"). For SubSegs with 30 to 100 bases, subsequence acceptance required at least VARI ((*SubSeq length”-
30)*0.2857 + 70) % unique bases. For SubSeqs =80 bases, The BLAST word size parameter was changed to 11 ifit
contained at least 11 contiguous bases, The identity (start location in the ProSeq and length) of a successfully grown
SubSeq was placed in an entry in the SubSeq array that retained information associated with each SubSeq. This
25 identity and the SubSeq were placed in a file for batch querying via BLAST. This procedure was repeated, by
continuing from the end of the previous successful SubSeq, or in the case of failure, by continuing from the point the
window was initially grown fror until the end of the HybSeq. Upon completion, the algorithm returned to the Task
Iloop and performed the BLAST subtask.

30  Database query
'The BLAST subtask performed z batch similarify search of a database using SubSeq as the queries. The

BLAST program used was the NCBI Blastall —p blastn version 2.12 with a defined set of parameters. The masking
of low complex regions was performed for the seeding phase to speed up the query; however, low complexity
Tepeats were included in the actual scoring, The entire nucleotide database from NCBI acquired on Feb. 7, 2006 was

35 used as the reference database. (Note that earlier images of the database were used during development but all
experimentis were rerun with the algorithm as described with the image of the database obtained on this date,} The
default gap penalty and aucleotide match score were used. The nucleotide mismatch penalty, —q, parameter was set
to -1 rather than the default. The resulis of any BLAST query with an expect value < 0,0001 were returned in tabular
format from the blastall program. The information about each return (bt score, expect value, mismatches, length of

40  match) was placed in the Return{hash key} {info} hash using the SubSeq identity as the hash key for further

analysis.
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pne TA PRSP eéatbq,g&n Identification for ProSeqs from SubSeqs

The next subtask of Task I camried out was the determination of SubSeq() states and is shown in Fig, 3,
In order to present simple data and to ease the decision process, the information about every SubSeq was
5 summarized by two parameters. The “identified organism” represented the taxonomic class of the organism and the
“organism uniqueness” indicated the quality of the organism identification. The elements in the Return hash were
examined and ranked by score array for each separate SubSeq() of a ProSeq. The Score array contained a pair of
patameters, the bit score and the expect value, that had a fixed relationship for a given database. It was sometinies
appropriate to use a ranking score that either accounted for the size of the database (expect value) or not (bit score).
10 Elements in the Return hash could have the same scores so all the elements with the highest bit score/ lowest expect
value (MaxScore) were retained in a separate array Rank1, The full taxonomic classifications of every element in
Rank1 were retrieved from the NCBI taxonomy database also obtained on Feb, 7, 2006 (See earlier note). If
MaxScore expect values were greater than MAX (currently 10°°), the BubSeq() had its identified organism and
organism uniqueness information both updated to null. When MaxScore was sufficiently small, the returns placed in
15 Rankl were examined. When Rank! contained a single element, the SubSeq was assigned an organism uniqueness
of SeqUniqu. When Rank1 contained multiple elements, the SubSeq was assigned an organism uniqueness of
TaxUnique if all returns belonged to the same taxonomy class; otherwise, the SubSeq’s organism state was set to
TaxAmbig. The tasks outlined in Fig, 3 were applied to each SubSeq(} of the ProSeq. In all cases, an identified
organism was assigned to each SubSeq(), which represented the taxonomic class that was the common parent of ali
20 the elements within Rank].

After each SubSeq was examined, the algorithm moved 1o the next task, which was to determine the
identified organism of the ProSeq from the SubSeq (Fig. 4). If all the elements of SubSeq had an identified
organism value of Null, then the ProSeq was negative and the next ProSeq was examined. When there was only a
single element in SubSeq for a ProSeq or all the elements in SubSeq had the same identified organism, then a

25 Resultl entry was created for the identified organism and its organism uniqueness was either TaxUnique if there
were multiple SubSeq entries or it inherited the state of the single SubSeq entry. When there are many eniries in
SubSeq that had different identified organisms further analysis was performed. The SubSeqs were then re-sorted by
MaxScore (bit score) so that elements with the highest two best Scores were SubSeq(1) and SubSeq(2). I
SubSeq(1) had a Score that was > 30% (score ratio threshold) than SubSeq(2)’s Score, then the ProSeq inherited

30 SubSeq(l)’s organism uniqueness and identified organism. Otherwise the ProSeq’s organism state was TaxAmbig
and the identified organism was the common parent taxonomic class of all the subsequences. Ifall subsequences
were confained in only two taxonomic classes that were direct child and parent, the identified organism was the
organism of the subsequences in the child class. The subtask covered in Fig. 4 was completed and the Task I loop
continued. A list of ProSeq that had detected organisms was built up in the Resultl array.

35
Overall pathogen identification and positive calls

After Task I was completed, Task II (see Fig. 1) was used to examine the identified organism values listed
in Resultl and grouped them together if they identified the same taxonomic class. Fach entry in Result] was
examined and a new enfry was created in Result? if the identified organism did not appear in this list. In most cases,

40  the entries of Result2 represented the individual organisms that were detected, but might still contain redundant

information. Entries in Result2 with identified organisms where one was the taxonomic patent of the other might

6
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( H3N2) Table 1 listed the determinations made for the SubSeq and at the end of each Task for the various samples. The
ProSeq from the different cases produced the same number of SubSeq. These SubSeq from different samples
reported different bit scores for the same top ranked returns from BLAST. In fact VD2 and VD4 produced exactly

35  the same results. The NCBI taxonomy database classified the returns into four distinct groups, which represented
the C. prneumoniae taxonomic group and three child strain groups. AE001652, AE002167, AE017159, and
BAOO00008 appeared in the returns of all the ProSeq for each sample, since they represented database entries of
completely sequenced genomes. One rpoB SubSeq produced for its organism uniqueness, SeqUniqu, All other
SubSeq were TaxAmbig as multiple returns from different taxonomic classes were refurned. Since the VD2 and

40

VD4 ProSeq each have a single SubSeq, Task I assigned the ProSeq the state of the SubSeq. For the rpoB ProSeq,
the bit score of one SubSeq was large enough that the algorithm assigned that SubSeq’s identification to the ProSeq.
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Table 1 — Algorithm decisions for C. preumoniae at several concentrations

10 for SubSeq, Task I, II, and 111
Unique | # SubSeq | SubSeq organism Task I Task IT Task IIT
Genome calls identification and
Copies | ProSeq Uniqueness, Bit score
vb2 | 8% |1 (G1)C. prie, TA, 145 | C. pne, TA C.pneTA | POSITIVE
vD4 [91% [1 (G1)C. pre, TA, 145 | C. pne TA C. pre
80% 2 (G2)C. pne, SU, 307
1000 rpoB (G3)C. pue, TA, 73 C. pne SU
VD2 100% |1 (G1)C. pne, TA, 164 | C. pne TA C.pre TA | POSITIVE
VD4 | 97% 1 (G1)C. pne, TA, 156 | C. pne TA C pre
80% |2 (G2)C pre, SU, 343
100 rpoB (G3)C. pre, TA, 87 C. pne SU
VD2 8% |1 (GI)C. pre, TA, 136 | C. pne TA C.pne TA | POSITIVE
vD4 | 91% |1 (G1)C. pne, TA, 145 | C. pne TA C. pne
84% 2 (G2)C. pne, 8U, 318
100 poB (G3)C. pnie, TA, 82 C. pne 8U
vD2 | 100% {1 (G1)C. pne, TA, 164 | C.pne TA C.pneTA | POSITIVE
vD4 97% 1 (G1)C. pne, TA, 156 | C. pne TA C. pne
90% 2 {G2)C. pne, 8U, 340
10 TpoB (G3)C.pre, TA. 89 | C.preSU -
VD2 100% |1 (G1)C. pre, TA, 164 C pne TA C.pne TA. | POSITIVE
VD4 [93% |1 (G1)C. pne, TA, 148 | C. pne TA. C pne
10 1poB 11% 0 Null,Null Null, Null

(G1) J138 (BA000008), AR39 (AE002167),Tw-183 (AED17159),Cpne
(M69230,AF131889,AY555078,M64064,AF131229 ,AF131230)
15 (G2) Cpne (S83995)
{G3) J138 (BA000008),AR39 (AR002167), Tw-183 (AE017159)
SU abbreviation for SeqUniqu
TA abbreviation for TaxAmbig

20 Influenza and Human Adenovirus (HAAV) were the only pathogens that had ProSeq selected that would
permit detailed strain level discrimination as discussed in previous work (19,20,21), This previous work using
mannal analysis found that the microarray results were in excellent agreement with the conventional sequencing
tesults for clinical samples. The results of Tunning the CIBSI 2.0 program using the updated NCBI database on the
Taw microarray results were compared to the previous findings (Table 2). The identified organisms were not

25 identical to the original findings due to the difference in database nsed, In fact, the conventional sequencing results
that were submitted to NCBI from that work were found for every sample to be among the returns with the best
Score. For 8 of 13 Influenza A and 3 of 12 Influenza B cases, the results of Task I and IT found that the conventional
sequencing was the single best return and hence the identified organism. Due to the large number of isolate

sequences in the database for the hemagglutinin gene it was not surprising that in some cases a single unique entry

3
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B/ Hawai iwhih @6y 1&Anikd2ioh dodventionally sequenced, There can be no comparison for Task IIT results, as the

previous work did not attempt to obtain a consensus from multiple ProSeq. As a result of the current method of

making Task III level identification, the organism reported at this level was less specific (FI3N2 or Fla B) for every
sample (Supplemental Table 1A and 1B). For HAAV samples, the algorithm also reproduced the finer scale

10 discriminations that had been made previously by manual methods (not shown),

Table 2 — Pathogens identified from HA ProSeqs of Influenza A and B Clinical Sample.

15

20

IA3 ProSeq GenBank
Strain identification by previous GenBank identification by accession

Sample name work {16) accession no. | CIBSI 2.0 1no.

A/Colorado/360/05 A/Nepal/1679/2004 (H3N2) AY945284 A/Colorado/360/05" DQ265717
A/Qatar/2039/05 A/Nepal/1727/2004 (H3N2) AY945272 AfQatar/2039/05 DQ265707
A/Guam/362/05 A/Nepal/1679/2004 (H3N2) AY045264 AfGuany362/05 DQ265715
AJTtaly/384/05 A/Nepal/1727/2004 (H3N2) AY945272 Alltaly/384/05 D0Q265713
A/Turkey/2108/05 A/Nepal/1664/2004 (H3N2) AY945265 AlTurkey/2108/05 DQ265718
A/Korea/298/05 A/Nepal/1727/2004 (EI3N2) AY945273 A/Korea/298/05 DQ265710
AfJapan/1337/05 A/Malaysia/2256/2004 (H3N2) ISDN110616 | A/Japan/1337/05° DQ265712
AfTapan/1383/05 A/Malaysia/2256/2004 (H3IN2) ISDN110616 | AfJapan/1383/05 DQ265711
A/Ecuador/1968/04 A/New York/17/2003 (H3N2) CY001053 AJEcuador/1968/04° DQ265716
A/Trag/34/05 A/Christchurch/178/2004 (H3N2) | ISDN110530 | A/lrag/34/05 DQ265714
A/Per/166/05 A/Macau/103/2004 (H3N2) ISDNG64772 | A/Per/166/05 DQ265708
A/New York/2782/04 | A/New York/391/2005 (H3N2) CY002056 A/NewYork/2782/04° | DQ265709
A/England/400/03 A/New York/227/2003 (HIN1) CY002536 A/England/2005" DQ265706
B/Peru/1324/04 B/Milano/66/04 AJ842082 B/Peru/1324/04° DQ265728
B/Peru/1364/04 B/Milano/66/04 AJ842082 B/Perw/1364/04° DQ265726
B/Colorado/2597/04 | B/Texas/3/2002 AY139049 B/Colorado/2597/04* | DQ265724
B/Japan/1905/05 B/Texas/3/2002 AY139049 B/Japan/1905/05° DQ265727
B/lapan/1224/05 B/Texas/3/2002 AY135049 B/Japan/1224/05° DQ265719
B/Alaska/1777/05 B/Texas/3/2002 AY139049 B/Alaska/1777/05° DQ265730
B/England/1716/05 B/Texas/3/2002 AY139049 B/England/1716/05° DQ265723
B/England/2054 /05 | B/Texas/3/2002 AY139049 B/England/2054 /05" | DQ265722
B/Hawaii/1950/04 B/Tehran/80/02 AJ784042 B/Hawaii/1990/04 DQ265721
B/Hawaii/1993/04 B/Tehran/80/02 AT784042 B/Hawaii/1993/04°" DQ265720
B/Arizona/148/04 B/Tehran/80/02 AJ784042 B/Arizona/148/04" DQ265725
B/Arizona/146/04 B/Tehran/80/02 AT734042 B/Arizona/146/04" DQ265729

* Multiple returns tied with this return
® HybSeq was split into multiple SubSeq

The next example of detection for the Mycoplasma pneumoniae pathogen demonstrated a case where
there was only a single ProSeq for the target pathogen, which meant that the identified organism for Task I of the
algorithm was automatically the result of Task IT and was the onty ProSeq considered in Task III for this targeted

pathogen. This ProSeq was also not optimal for fine discrimination because it was selected from a highly conserved

region (345 bp) of the cytadhesin P1 gene. 40 microarrays were tested with the same purified nucleic acid stock and
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identifies %identifies 5%107 77.9 Vaccinia virus 29.4 O thopoxvirus

Ot hopoxvirus 5*107 79.8 Vaccinia virus 25.7 1.6* 107 79.4 Vaccinia

Vi rus 14. 8wo 2606/B3s81s3. 6*107 Ot hopoxvi rus* 24. 5 - i.ﬁ;]ﬁr%szgoﬁﬁéaﬁ%fs
| Nka Vi USw2dy Go ol 07 74.5 Ot hopoxvirus x .9 -

VeEelm i bs PRSPt hunes oot voas b 54 1o 13

Vaccinia virus 136 AR ProSeq A
CFU % identifies % identifies
5%107 77.9 | Vaccinia virus 29.4 | Orthopoxvirus
5%107 79.8 | Vaccinia virus 25.7 | Orthopoxyirus
1.6%107 79.4 | Vaccinia virus 14.8 | -
1.6¥10" | 77.5 | Orthopoxvirus* 245 | -

1.6*10’ | 76.8 | Vaccinia virus 21.6 | -
1.6¥10° | 74.5 | Orthopoxvirus* 17.3 | -
5*10° 77.9 | Vaceinia virus 257 | -
5%10° 78.3 | Orthopoxvirus* 22,0 | -
5%10° 73.0 | Vaccinia virus 13.0 | -
5*10° 734 | Orthopoxvirus* 7.8 1 -
1.6*10° | 75.3 | Orthopoxvirus* 8.6 | -
1.6*108 49.8 | Vaccinia virug 6.6 [ -
1.6*10° | 65.5 | Orthoposvirus* 10.0 | -
1.6*10° | 62.9 | Orthopoxvirug* 8.2 |-
5%10° 58.4 | Orthopoxvirus* 9.0 | -
5%10° 56.2 | Orthopoxvirus 8.0 | -
5%10° 49.0 | Orthopoxvirus 9.3 | -
5*10° 44.6 | Orthopoxvirus 7.8 |-

# - only neighbor species within Orthepoxvirus and not Variola major or Variala minor viruses CFU ~ colony

forming units

5  Filtering

This example demonstrated the importance of the filtering portion of the algorithm by considering the
HybSeqs of the ProSegs for the HIN1 newraminidase (NAL1) and marrix genes from human Influenza A/Puerto
Rico/8/34 (HIN1) strain. Filtering was necessary because sending the HybSeq of a ProSeq to BLAST in a single
query can bias the scores against strains that have insertions or deletions relative to the ProSeq, especially when
10 using BLAST parameters that maximized the use of base calls. The sliding window test was the portion of the
algorithm that controlled filtering, If filtering were turned off, the entire HybSeq would be used in a single
subsequence for two influenza ProSeqs that showed significant hybridization. A/Weiss/43 (H1IN1) strain was
identified as the most likely strain from the HybSeq of the NA1 ProSeq while the HybSeq of the mairix ProSeq
comrectly identified A/Puerto Rico/8/34, To better understand the source of biasing, CLUSTAL alignment of the
15 NAL1 gene of the two strains and the reference sequence used to make the ProSeq are shown in Fig. 5. The two
strains showed 95% identity (67 mismatches in 1362 aligned bases); however, there was a stretch of 45 bases
inserted in both A/Weiss/43 (SEQ ID NO.2) and the NA1 ProSeq (SEQ ID NO.1) compared to A/Puerto Rico/8/34
(SEQ ID NO.3). With the default filtering on, the NA1 ProSeq was split into five SubSeqs as the algorithm
encountered large stretches of no calls. In Task I, the al gorithm determined that three of the SubSeqs, which were
20  shorter, had an identified organism of HIN1 as several isolates including A/Puerto Rico/8/34 tied with the best
score, while the two other SubSeqs had an identified organism of only the A/Puerto Rico/8/34 strain as being the
closest match. The organism identified by the NA1 ProSeq was A/Puerto Rico/8/34 because one of the SubSeqs had
a much higher score. This ProSeq supported the same strain identification made in the matrix ProSeq. The
organism identified was A/Puerto Rico/8/34 because two ProSeqs detected only that organism, The correct target
25 pathogen was detected with filtering while without filtexing the target pathogen level of identification would have
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5*106 73.4 Othopoxvirus* 7.8 75. 3 -1.6%106 O thopoxvirus* 8.6 -
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Filtering was\rieEwseit whm&wke stertagickira: biivescriehibBeapsafforamplificer) ittwas
BLAST inBce@ar$ toﬁ@lﬁﬁm addaibdal GiRFngdb RSove baensg Ohdh 138 e @p%aﬁéﬁrﬁr@}s RiedohRb iRV e

o 85 6L AL RS b e L DI SRS
slidin W%WS{B@& shoypan etca{qglelgf)t}np inggrfererke. {These is in addition to the problem with biasing for the
10 reasons described before a sequence of 18 bases present in the raw result that after filtering have been made N since
they are in a location that interacts with the primers. If these base calls were included in the subsequences
constructed, the query for the ProSeq would favor an incorrect strain.
The algorithm successfully provided pathogen identification to the maximum level of detail possible
(species or strain) depending on the quality of each ProSeq. This identification capability requires minimal input on
15 the identity of the pathogens making non-expert use feasible. The crucial feature incorporated that allowed complete
automation was the use of taxonomic databases, which classify organisms into ordered groups and provide
relationships between organism entries, allowing removal of redundancies, comparison of different related prototype
sequences, and simplification of data presentation. This allows databases, i.e. NCBI, that are redundant and subject
10 minimal curation but which constantly receive updated and new sequence information to be used with great
20 success. Although this has been demonstrated using only the NCBI databases, other databases or customn made ones
could have easily been used, which might improve performance. The algorithm is capable of providing accurate
identifications at all analysis levels for pathogens that are less variable or are represented by highly conserved
ProSeqs. For more variable or rapidly mutating pathogens, ¢.g. Influenza A virus, Tasks I and IT still provided
accurate detailed identifications, but Task IIT was unable to report fine scale discrimination. The comparison of the
25  conventionally sequenced Influenza virus gene sequences illustrated that the algorithm is capable of automatically
adjusting for updates in databases. The algorithm demonstrated its capability to properly distinpuish hybridizations
on a ProSeq caused by the specified pathogen from those caused by genetically close (near neighbor) strains and did
not make incorrect identifications, eliminating one potential cause of false positives. Filtering the raw hybridization
results served to reduce the computation time, accounted for potential primer interference, and more importantly
30 reduced potential biasing, This simple integrated algorithm provided sufficient and accurate identification, so that
immediate use of the RPM v.1 or similar resequencing arrays and assay is possible.
Besides demonstrating the success of the CIBSI 2.0 program, the work involved in developing the
algorithm allowed insight into the importance of proper ProSeq selection. The RPM v.1 was the first resequencing
array designed specifically for multiple pathogen detection using database similarity searching and served as a
35 prototype for this application. It has been demonsirated that a single ProSeq with as few as 100 bp, when designed
correctly, can be sufficient to unambiguously identify an organism. However, it is clearly indicated that several
longer ProSeqs provide better confirmation and more detailed information of a pathogen. The emphasis of the
design to this point has been on capabilities that are generally applicable to any pathogen. Improving on
performance of Task Ifl may require more information about an individual pathogen and may have to be developed
40 for each specific pathogen or class of pathogens. This information also may be required for the algorithm to identify
which differences between a sample and database entries represent significant mutations. The hierarchal design of
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", $i=0; while($i<=$#Artcy) if(index(SARGI[W"-")+1)
???gzggfr($AR|G/[$l] ,1) eq "file") { 35%unam=$ARG/[ $41]; $i ++;
el si f (subskblidme®t]. 1) eq "debug’) { $ge??%1$ARSJ[?I$%ﬁs§bq3§b§za;z :
i i 45j I ndex
$i ++; 40else 1 1$i++; 1 if(-s $unglr’r)np SSunam 1 5081 nfst =01 i1 (!{sunam

1np= it £ ( Bkt e v | g t uns
2CInlloC’llsnrﬂ:i(:)fh" i @ém@?mcf&%jﬁyfﬂfs’gﬂr@urﬁmq 61"‘??(‘9"' $inp, " st ')? $r nf st E1,
$time="/ usims m)é cﬂwrm;lsneggtmpzﬁi ispemeo n(", $inp,". tin'): 55unlin

GOBINDREE g ~inp $1np2 -w 11";
AT 2?13??' %@ Primdebug $debug”;
PT: 11- Sc R&yktdnYtechis BIRERH i o
$i np2=j oi &M-‘szem$ ?\iﬁmé}g tl)n gfst 15 emr.:'hetalge ﬁhaéihb rj;gnﬁ‘zl npge. $f t| me
system " SRBED e ﬁ?&‘? %‘ﬂ inp.$

WREEh e A g ﬁ?zbyg iﬁrerpew
" "u ecC n n
cysiem Oﬁ‘“gﬁ%ﬁ%www fev"aniFesirgng -inp $inp2 -w 7"; system

system' " M e
"echo | dent n i o system "$tine -a o"_ _
/egbp ':’nghg?'r’]ﬁ‘e @gbﬁﬁmgdgﬁﬁag Ttarg 0 > 10$i np. err 2>&1 "; unlink
(joi nfsr A, " fst™)) if(Srnfst); else { Trint "Filename not
f ound: $unarr\n"' 15exit; fstorepi 20#1/usr/bin/perl ny $w n=20; ny
$pr obe= zf%ugagbug 0; 25$nTi=0; $i =0; whi | e( $i <= $#ABGN) { N
If(lnﬁex(ﬁm@m X ")+1) { i f (substr($ARGVD-0,1) eq "inp") {
++;
30$unam4A&fGM obe-2 $i
$debug—0
Sunam="";
25 %mc1~0
=0
wh11e($1<~$#ARGV) {
1f(1ndex($ARGV[$1] Ye"ypl) {
if(substr$ARGV[$1],1) eq "inp"™) {
30 Sunam=3$ARGV[$1+11} $i++;
} e151f(substr($ARGV[$1] 1) eq "debug™) {
Sdebug=SARGV[$i+1]; $i++;
3 e1s1f(substr($ARGV[$1] 1) eq "snp™) {
$mci=$ARGV[$i+1]; $74+;
35 }
$iet;
} else {
$irt;
40
$ch=join(™" ;$unam, ". fst")-
;F('( ? sch )) { print F11ename not Found: $ch\n"; exit;}
hmi=
f INP, hyb.dat"
45 1w§$€2?§11ne 35&?5§ ¥ ) 4
@a=spTit(” ", %14
$hm1{$a[0]}{$a[3]}{5tr} =$a[1];
}$hm1{$a[0]}{$a[3]}{beg} =$af2];
50

close (INP) ;
$ch—Jo1n("" $unam, . Fst");
system(' /b1n/1s $ch'> f11st")
open(INP, "flist™);
35 @mast—<INP>,
close(INP);
unTink "f11st"
chomp @mast;
$search=">";
60 $Input—"ch1p1t1le fasta";
open(INP,$Input) || die;
@1np11st-(),
while($1ine=<iNP>) { $1ine=~ tr/\cM/ /; push(@inplist,$1ine);}
close(INP);
65 chomﬁ @inplist;
@inc 1p_f11terparse(\@1np11st),
for $Input (@mast) {
print pars1ng $Input\n" if(3debug);
$output=join(t"," ,substr($1nput 0,-4),"bl.blai™);
70 $0utpu2-jo1n(“" "> ",substr($Input 0,-4),"b2.bTai");
open(INP, $Input),
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el sif(substr($mm [$i], 1) eq debug ) { $debuq=$ARG/[ $1+1]; }

el sit (substr($ABGYM 1) eq "snp' ) { $nti =$ABGV[ $41]; 35} $i++; 1 else
{ $1++; } vohoGubsisoi n(",$unam Cfst"); |f(1(-s Sch)) {pqurusdoecr 22622
"Fi | ename not Found: $ch\n"; eX|t } Mm=

i f (op&nCITYE hﬂ%@cﬁ%ﬂ P}ypg_.pl AAAA u)) { 45whi | e($1| ne=<I| NP>) @=split(

Vi ; $h the= h $af 2
1I 28)1 cl o%éﬁ@ P); $Ch—j oi nﬁl FI%unaﬂtlw % %ih%a-[ g']'}é g‘ll!if{ ?gg}&:hag b

fI i st "3; ' @mst <| NF> cI ose(l NIEF); unli nk
"flist" Fpaigﬁg &%Eééfe pltl | e. fasta"
open( | NF, ngeﬁggboﬂl'526F®1t@tﬁp1n,$nmb9.,\ém| aﬁ.6’$1. ne=<INF>) { $I i ne=-

trAcM /; $line);} close(ne); 65chonmp @nplist;

@ nchitp= fldTDm( aT)se(Wan ist); for $lnput (@uast) { print " parsi ng
$i nput\ n" oPf $§ puz);

$Qut put =j &n e(OUT)? , subst r($input, 0, -4), . bl ai ") ;

70$0uf5'3|u2 .ol n(" , subst r ($i nput, O, 4) b2 blai");

open(

b q{&?am¥¥%2006/138182PCT/U82006/022622

PCML0447- )ﬂyb‘imapfﬂ st)ne @hile($line=<INP>) f $line=- trAcM /;

push( @ nply g % é‘u 1 close(INP); chomp @nplist;
5@n=foi | t @ ’@npllst)
frcdet ($

:IID{ 4) \O/chm @nchln @n);
(Soli st, 1#23@ ‘12 § f9i++;3  open( 00T, $out put ) ;
print OUR $ E;+ out pu2); print OUT $01152;
cl ose?(SClJT)‘fﬂn %%w 1%{@ f.$sleaetha1)sé ny ($inplist) = $j=0; ny

@rame=() ; push(@name Join(" ", spiit(/ /,5inpTistl$j1)));

i+
. e
Wil le 1
$1np1151?$e§£~1g?/{st}$}] s$search)+1) && $i<$#inplist+1) {
for ($1np115t{$ i1 {
}s/A\5+//, 5/\s+$//, s/\s+/ /g:
35 $temp2= "%
stemB_$%2;g<, temp, $inplist[$31);
$34+;
$temp=~ tr/catgN
40 push%@va]réggmg){CATGn/'
} else {
$3=5j+1;

45 return(\@name, \@val);

sub EECdEt${
my (smci,3inp,$hmi, $nam3,
. T¥(§0ut uE=Jg1nEw1 ":qm$1§;a13 $name $val) =a@_;
mc.l Open OUT 01 nhe"n 113 n (1}
For($j=0; $%<=$#{$namg} E<—$3+>) %1np, -ET1D5 3
1= 1ndex( $name[$3],"
$current=substr($% ame[$3] 1,57-1);
(! Cindex($current, "AFFX’ )+1)) {
55 print OUT ”$current\n" if($mci);
for($i=0; $i<=$#{$nam3}; $i=31+1) {
}1F((1ndex($$nam3[$1] $current)+l)) {8ku=$i; $i=$#{$nam3}+1; }

@ma=split(//,$$val3[$kul);

60 gmﬁgsp;; E ({/ %%vaﬂ B%]) ;
. S r‘ m.n

1f( y=subs ${$hg$?§£mﬁ] 1, 1ndex($$name[$3], )-1);

for $skey (keys %{${$hm1}{$mke

6 f}%g lﬁgg§h5${$hm1}{$mkey}{$siey}{str});

$beg ${$hm1}{$mkey}{$skey}{beg} 1;

1f($ﬁ"d>g#mc) {$end~$#use,}
}for($Jm~$beg i$im<Send;$imi+) { $mc[$jm]="N"; }

}

70
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20y val =(); while($j<$#inplist+l) { #

i f(index($inplist[$1],"AFFX-Tagl Q@ EX")+1) {$j++;} #

i f (i ndex( Swopboca§Sd] , "ATTIM ) +1) f$1++1 # PCT/US2006/022622
i f(index($inplist[$j],"ATNAC")+1) {$j ++;}

25i fyf g ?eﬁ g -9 kS 1 $sear ch) +1) { $i =0;

53 | fu'“hi?— Lol et .

push( meg| % 1,_%% 1/+)/ $|an|st[$j]))) $j ++;
30whi | e0(| nan X a;ﬁs &sg}aﬂmj‘u){ﬂ) && 9] <$#| nplist+1) f

Si npl | st f $ Jﬁﬂctﬁﬂ I“/IEAICf/ ?tg i plis [SL]) { s/IAs+//; sAs+5//;
SAS+HS 1 g: 1 § AN ?éa‘if( c%g. frcdet { my

(Sncti, Si ppt $" mj nanB $va $narre
$output-joh( ">"1$inp, " fre") 50|f($m:|)
open(POT, | §imelioin{™" @n&onp, 8117)); } for (3] =0; $j <=$#{ $nane};
Sj =§j +1) f$$1a3:[ deﬁa@narre[ W":"); Scurrent=substr(Unane[Sj], 1M 1);
i fOo(i ndex} $current, " AFFx" )+1)) { 55print QUT "Scurrent\n" if($nci);
for ($1=0; c?;%ﬁ#r{ﬁnm(%cﬁi =$i +1) { if((index($$nanB[S$i], $current)+1))
f $kuddi ; 1 111 161122622 LR =0; $i <=$#nmm; $1++) {
ifa(i ndex ?&%&F ?ha(’$i %%33) E{@%rﬁ[’M] =- tr/CATG catg/;
5i f ($nc[ $¥ 1M$j<:s#{$ﬁ&m$ﬁt1 ne "N') { print QUT $i+1," $nc[$i]\n"
i f($%:| )# '1111 lﬁc §ﬁame ﬁm Yianc); $$val [$j]1=$line; 1 close(ouT)
i f($hT Baﬁ 1[@@ QJT10|nc",">",$inp,".afst")); $j =0;
vvh| I e($j < #{ﬁﬁarre} +1) { # print "$ $$narrepi I\n"; 20 print QUT

" $$name01y fiacoft |nt QUT " $$val [$j]\n $j 1 cl ose(QUT); 251

opengouT,B$out put ope{](001 2,join("" , $inp,’ frc2")); $tocj =
$t oci piog )i I|n2 $Input\n for(S=
$j <= $#{$n%’é§85 gl 5T ¢ S ndex?lf?tr?érre[ $i1,":");

dir=0

30 $out11ne—""-
$out11n2~"$1n
for($j=0; $%<—$#{$name} $ —$3+1) {
$1=1ndex($Snamel3 %
Scurrent=substr($ name[$31 1
35 $cou=0; $cou2=0; $hcou=0; $1= 1ength($$va1[$]]),
$cou= $$va1[$ Y=~ tr/n/n/;
$cou2—$$va1[$3]-~ tr/N/N/;
$beou=$$val[$ji=~ tr/c/c/;
thcou=$bcou+(5Sval[$]]=~ tr/t/t/),
40 $bcou=$bhcou+($sval($3l=~ tr/as/a/);
$bcou=$bcou+($$va1[$3]=~ tr/a/9/);
$1=%1-cou?
$cot=%$1- Scou
$fr—$cou/$1*100

gtemp~%01n(“" ,Soutline,sprintT("%s %s %f %g %g %g\n",$inp, $current, $¥r,$cou, $
cou,$

$out11ne—$tem
FF($fr>20 &%& 100*$bc0u/($Fr*$1)< 25) {
50 $remp=join("", $outlin2, sqr1ntf(“ %14s %5.1F %6g
%6g\n", $current, $fr, $hcou, $13);
foutlinz= $temp,

45

55 print oUT $outline;
print out2 $outlin2;
close(OUT);
close(0UT2);
untink Jo1n("" $inp,".Frc2");
60 return;

sub filter {

my ($win, $probe $hmi, $name, $va1) =@_;

my $ol ist=" my $o1is2=""

65 for{$jm=0; $Jm<~$#{$name} $jm++) {

my $tmolist=""; my stm011sz—""
1f(1ndex($$name[$1m] "AFFX~TagIQ—Ex")+1) {$$va1[$3m]—";}
if(index($Sname[$Im] , "ATTIM)+1) {$Svall[$jm]="";}
ifF(index($Sname[ $Im], "ATNAC")+1) {$$va1[$jm]—"' 1
my @nuse=();
$$va1[$3m3—~ tr/CTAGh/ctagi/;
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t =substrMhanmeDj ], 1, $1-1); 35%cou=0; $cou2=0; $bcou=0;
gig[ ;ﬁgt h?;$\s;al [$j]) [] $cou=tr/n/n/ $cou2=%$val [ $1]=- tr/ NN

="val W g1sbc/ c/ $bcoudbcou+Mrall $11=- Ii(ffp‘/tjggt]“)g;zggéﬂ)
ggggmb\éguﬁr?szgﬁ\g?[ $?j ]=- tr/alal); $bcQu-I|bcou+Mal [U=- tr/g/gl)

ou/ $1*100;
g%e%ﬁflgrgﬁ(mw% %L{%%éﬁ%?%s% %'ing %' %9\ n", $i np, $current, $fr,

$cou, $ bcod ub5$0m$hal}i_mé el?ndmt{ﬁ&m@[%]ﬁq"égg*$bcou/($fr*$1) 25)

1 50%t Il od.4s g

%69\ n' gggujrrem1 Jﬁ%% iyﬁ% I {gg,.-} terrp, 55pri Etnl ﬂ]fl[ $out | i ne;
int OUT? $biSle cl ose( ;

,pg: 2( , $i np, g‘*ﬂi g Fé}t(?SJT'%?y}ﬁ_bﬁgk“llFter { ny g

($wi n1‘$probe Bend HE), $Waid y$#m@;3 ny $olist= ) my $olis o

65f or ($] me0; SoRESs %ﬁm%ﬂfé?ndsﬁw}){ fusey SRt Bt =" " ; my $tno i s2="":

if(i ndex($$marre[$ jm,"AFFx- Tagl Q EX") +1) {$$val q m="";}

i f(ind x($n ATTI M +1) {IIV::(SBJTT]— !
P -} 70ny @wuse=();
I$T$\(/;|n?§;(gj$ =} eﬂsé ﬁ#tgag,”%") %’/@5{({2&% '%W*USZOOG/ 022622 o
m pr; pat us_e Spl itti/-, $$_I ) al E$1n1 ); _ ny $nummat =0;
$nkeyasubsﬁf(§%ﬂmﬁﬁr0§| i ndex($$narre[ $im,":")-1); If( exists
${ $hmi } f $rkEaCs =053 +()ke¥ %{$$hm{$nkey}| ) {
$len=l en h(1 [;gg % %ﬁilr)ﬂ) ilf ($1en>2) {
$beg=${ $hm} m] $eng7dpeg+slen; 10|'f ($end>$#use)
f1 end®$#use; ggf g 3=$beg $j <$en J++J)o§{_] $US€[$] ] ="N'; 1111
0; +IW1 i 5
it 2 MR St SRR B 0 o120

20i f (pnummat 9 e@ﬂﬁ ({$] =0; $j <=$#use,; $] ++) #i f($nuse[$j 1=
$nuse[ $j +1] == “$%+($W1n 1;
robe>$win)

wh1?e($1en<$probe&&$sc0re/$1en> 4 {
$k++; $len++:

35 $score_$score+$nuse[$k],
$zscore=$score;
} else {
$zscore=$score;
40 }for($31 =$k- $w1n $i1<8k-$probe;$j1++) {$zscore=$zscore- -$nuse[$j17;}

while($score/$len>.488&%zscore>3 ) {
Sk+; $len++;
$score—$score+$nuse[$k],
45 $zscore=$zscore-$nuse[$k- -$probel+$nuse[$k];

$len--; $j1=%j+%7en-1;
1f($nuse[$31] =1 && ($"”59[$j1-1]+$nuse[$j1-2]+$nuse[$j1—3]+$nuse[$j1_

41)<1) {
50 $j1--; $len--;
wg1le($nuse[$31]<1) {
JI==3 en--;
5 a])<D %f($nuse[$31] =1 && C$nUSEE$j1-1]+$nuse[$j1—2]+$nuse[$j1—3]+$nuse[$j1—
<
$i1-—-; $len--;

Scurrent=substr($$val{$jmi, $3,%Ten);

60 if( $current =~ m/[ctgaCTGA]l7 )
1§($1en>100) { g /o
pri++;
if($score>80 && $eurrent =~ m/[ct aCTGA]{ll}/)
o5 }$tT011ft—Jo1n("".$tmo115t $$name%$3m1 L%, \n Scurrent,"™\n™);
else
}$tmo1152—301n("",$tmo1152,$$name[$3m],".",$J, \n",$current,™\n");
$3=8k-1;
} e1s1f($1en>30) {
70 1£( $score/$len >= (.95- 25*($1en 300/(70.0)) £
pri++;
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[ j | == = Hval Oy mlL, $j , $wi n); 25nmy $score=1;
In;ugggggr]e__%érg$rkry$j$ilirr$ﬁg$) Z\I/J\nb?\t r$(k++) {[] $scojre =$scor e+$nuse[ $k]; 1
i f ($scor exfo&sochbsmgex(Scurrent, "NNNN') +1) / f |f($scorq.1i[)%§20%%ﬁjmn
$l en=$wi n; i f($Sprobe>$wi n) f Whl | e( Sl endprobeV\iécore/l$1le2e f)

$l en+ﬁ-uﬁ“‘3iﬁ$ﬂ¢!mrr$ﬁmg’r&ahr%( l} §zscore $scorlg e
pzscore-secorer SHoTL Rl S AR AN, e

Sl S 1o RN A IICH S e i N .
45%zscore= ftscorﬁ-_snuse[$k4pr obe] +$nuse[ $k]; 1 $len--; $j 1=3j +$len-1;

1- 3] +$nuse[ $j 1-
i fanuse[ $j 1]. 1 g 1 1] +$nuseML- 2] +$nuse[] [3
4]) <1) 1[ 50$11 11e($ ﬁ%m degsnuse[ $j 1] <1) f $1113 ,+$§|u§2q 3
i f($niseD 1] ==1 BRianuseML- 1] +$nuseD 1- 2] +$nuseDj ]

f dtmelisgd=loin{ " $twelis? e"ﬁnamaﬁﬁxﬂﬂ b ($$soar 18, sdurBinchan) ;
ggﬁ?% <ézzurrzjnltn'} ]c ggél cA1171/ ) { if($1len>100) f S$pri ++;
i f ($score>80 & g%lréent =- nmi[cl acTGA]{ll}/) {

$t ol i st—j oi n(" J Vit igsnane $jnj,":", $j,"\n", $current,"\n")1 651
gltffg“{SZ—jO r}("" $tnolis2, $$nameMi, ": ", $j,"\n", $current,"\n"); 1 1

= *($len-30)/(70.))) f
ff61len>B0) f 70if( $score/ $len >= (.95-.25%($
3&?%0%?/13$é§) &%?2006/022622 P11-1- 71181144 (064502&
5]"1

scurrentnt | (.{”1%;’ 1)St]$tm§51t @il st=j oi nc", $t nol i st, UnameMn ,
R AN $dtu$2r ,C .Go 152 | S “n § \n". Scurrent,"\n"):
$t m)I4552—j })i fst j | s%ﬁ%r%%%E%A , 8,

my @a—sp11t("\n" Ftmalis2);
it $all] =~ m/[ctg]jaCTGA]-[ll}/) {
$olist=join("" $o0]ist $tmolis2):
30

}
}return ($0iist,$0lis2);
35

runblast

#'/usr/b1n/per1
40 ﬁ -%*- per] -*%-

# perl scr1?t to_handle filtering originally implemented in JAVA REPT and
carry out blastall

ﬁ Created 7/12/2005 - For Xserve cluster so execution of

45 # blast search done through SGE job queue

#
use File::Copy;

50 $user=getlogin();:
my $debug=0;
my $noque=1;
my $srcdir=". A
my $tmpd1r-"/common/scratch/rep1/"
55
@1n $eltime, $Input, $infiTle, $outFile 1 $insge, $outsge, Serrsge, $idsge, $cmde, $cmdf
,$cmdw $cmda $cmdo, Semd, $cmdb $emdFi yYerr;
$ENV{SGE_ROOT}~ /common/sge
# Extract the command 1ine opt1ons for this script the ones to be passed to
60 blastall.
my % aram—(
$cmdblast=" /common/b1n/b1asta11"
$param{e}="0.0001
$par'am{F} JO'IFI("" II\\\!III,IIm Dn n\\\ll 1l);;
65 Sparam{w}="7";
$param{m}—"8'
$param{r}-"1"
$param{g}="-1 h
Sparam{b}="750";
70 $param{d}~ /common/data/nt"
my $php=0
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| si f($1len>20) { if($score/$1_en>:'.'9§) f }0 ) N
g%rrlol iGSZI:j c()i n("",$tmolis2, $$nanme[$jm,":",$j,"\n", $current,"\n"); |

Vo gp-1); 1201 1if(8pri>1) { PCT/US2006/022622

gl)lsfsz :Jlgﬂ‘{?%oﬁl?l”lsgt , $tnolist); $01I$82:j| oi {1§ , $0l 1 s2, $tnolis2); 25}
| ISR R kel stk gizags ", $ol i st, $tnol i st);
el S (TR
$ol i st =j oi }&7: <ol st $tmolis2); t  Solis2)
ol ot S o) 0.5 e pen | i pen | scrip o
handl e fil t &mpag-toravishall  wit+plerrented in JAVA | ut
bl ast al | #55; eat an {ZR &5] - -fbug'YseY e cluster so exec?t ion o
= T+115 . .- .

#bl ast seapcdls [ten @tﬁﬂ%ﬁ@_ﬁﬁguﬂgﬁﬁ use Fi l e@"fﬁ' c'op.y,r'::: 135 o0y
50$us&r =get $ragear0) ¢ G 3011 MYy VeTdex (BARGPESGH T3ty 5 I,

e
="/ Ef ey _
%gpg:a[ t_i ﬁre,ﬂ[MuVLiéiﬁE };[é tfﬂt i ?z{%i nsge, $out sge, $errsge, $i dsge, $cm

& cr 8 e w0} SO, sERV ST +1], "
gEN?/;FfSEdGIE R%‘%g%%m%{%e[ # Extract the com‘nandI : i ne
O o oy ooy e DN kR BB T
Ypar anv(); ;Peigb astz"/cgrrrmp bi n/’bl ast ¢ ; e ;
$q8al’ R F1:J GDm(aﬁ{s"u‘iakﬁﬁ'('iARGV[Q] }JJEL-%ARGV )$ﬁ.,.1_]95%§9;r an{ W E} 1:" 750" -
$par anf n :é‘%"; $paranfri="1",; pagah qo— g $par an{ ;

iz+/ conmon/ data/nt"; ny $php=0; WO o
2832?%2?1821;&/ UB2006/ 022622 Peirdi ARNSI Ailiii622 ny Swin=0; Si =0;

i | & $i <gRanbeginping PRPI A XTI ARGY] B gnaiine | 91pB0ekd) 1 (Sdebug)
glmn:out iA Té ohin@i“’.’ﬂm'npxlt,@'.@]iaﬁ")(:' ndex(SARGV[Si], " - debug”) +1) f
FK§9 i o191 448 ».blag™);
Sdebug4Al cﬁ?j:'-%%jég}gﬁ jﬁIg?ggtn —iaﬁi%fﬂe ~o $outfile";
30 for $mkey (keys %param) {
}$cmd=jo1n("",$cmd,“ -, $mkey, " ", $param{$Smkey}):

# Run command
system"$cmd";
35 else { .
# construct names of required files and remove preexisting versions of files
# files for final report
my $errfi1e=join(”',$srcdir,$1nput,“.err");
unlink $errfile:
40 unlink join("",$srcd1r,$Input,".b1ao");
# tiles for blast command
$infile = jqin("",$tmpd1r,$Input,“.1tmp");
Soutfile = Join("",$tm?d1r,$Input,".otmp");
unlink ($in¥ile,Soutfile):;
45 # Tiles for batch queue
$1nsgg=join(““,"cgisge—",$Input);
opendir (DIR, $tmpdir);
$a?{oin("","cgisge—",$Input);
@files=grep 3 /$3/ } readdir(pir):
50 unlink ($tmpdir.$ ) for (@Files);
closedir(DIR);
Sinsge=join("", $tmpdir, $ins a);
$1dsEe=jo1n(".",$insge,"id"?;
check for error in parameters 1ist
_errordie($grrf11e,$err,$php) if ($err);
ifQ( -5 jo1n("",$5rcdir,$Input,".b1ai“))) {

copy(join("",Ssrcdir,$Input,".b1ai"),join("",$srcdir,$Input.".b1ao"));
exit;

Fe R

55

60  # create input blast file
copy(%91n(“",$srcd1r,$Input,".b]aﬁ”),$inf11e);
n

# join list of variable parameters to Basic command with input-output file
names

$cmd="$cmdblast -p blastn -1 $infiTe -o $outfile”;
65 for $mkey (keys %param) {

}$cmd=join("",$cmd," -"y Smkey, " ", $param{$mkey});

# Run command

# additional code required to generate results working through sge

70 open {(OUT, ">$insge") or errordie($errfile, "Failed to write batch queue
script\n  $insge\n", $php);
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1 elsif (index(SARGv[Si],"-usequ")+1l) f 10%$noque. O

i f(index(SARGV[ Si +1], "y") +1 Il index(SARGV[Si +1],"v")+1); $i++, 1
el sif (i ndgylpRARSMsSi 1 ")+1) f if(substrOARGV[Si], ) mardovsok2eez
i f(SARGV[ SI +2] eq '-u"

‘I’Eargﬁ‘@’éﬂ“ %gﬁq% J,.);L jOI gﬂ( \"" L SARGY[ S +1], "\ W\ "

Spar am{ Sub$)'t'1'r(t ou% ") \\},h SARGV[ Si +11, "\\\" "); $i ++;
1 el se { 2§ strO $ {Joa)::bmmzu] $i++ 11 Si++;
25pr| o 85?\9 WM H i nput filename SInput\n" if($debug);

i f ($noque) Cfﬁsﬁmﬁmlﬁm OisaH S mehlmybar’, sdleak 'thyear, sd
Sout fil e—lJeé mme“ %gr I:: i,hgﬂl;@ﬁapgz% e; ﬁﬁ&mi?ﬁ Oa'fgltrwéf EE
-0 Soutflle1,/ Q,Ii/ Y/ o KB ar o oLn(,

, $nkey,usr/b$ . @ﬁﬁ % nséon%andgg@’g{ Wﬂﬁr 351 el se f
const r uct B eEx§g ' lqlgll $?ﬁzi' jand renmove preexisting versions of
files # fi Eesrs @:Ijo}ri(HBJS‘lﬁ {TF Te"

$errf15|ej [, Gan di ¥1d err"): unlink Serrfile; 40unlink
join(m Ssr Itnmg iﬁﬁ g g%yﬁ"b%:ef'bﬁ ﬂa&s&dsg\@%@q@g@mmﬁm@:
join("", %e (gltrth ;f\%u%t ‘to |thér}3’1)e $0u y FrIsec
j oi n(5y", St i nk, ( |nf|Ie Soutfile); 45 #
files for b : ng nﬂr%ﬂﬁl MRy §§ %I nput); opendir (DR
St npdir); eﬂs%ﬁ%ww@gﬁ@gegé ﬁﬂi‘lmeE)utfﬁ'fd)l es=grep f I$al 1
readdir (ol e di or iles closedir(olR);
$i nsg@r | oi ebrﬁuﬁ%k i‘%&%% 'Eyf‘lﬁﬁ)ra“ X SQ%FIL"} )'Slc?'n%sﬁeOUTfH-E) # check
for error i rwgﬁgw ?"43;9315 PUS 5 1€ﬁrrord| e(Serrfile, Serr, Sphp) if
($err); ifgl( o1 n("® §5" /Slnput, . blai"))) {
copy(3|00| n¢" Ssrcdir, $I nput , bl ai "“),join("", $srcdir, $lnput,"”.blao"));
exit; @ ﬁ create i nput bl ast flle

opy(j oi |mQE er&s-tlﬁdr{r S nput .blai"),Sinfile); # join list of

vari abl e %ﬁ '"tﬂﬁh ,com‘rand Wi th_ input-output file names
$cmdzss$e rgahs @5; IEi1BNV'S B0t error File™;

EX1

40  dbparse

#'/usr/b1n/per1
# -%- per] -¥-

45 use strict;
use warnings;
use DBI;
ny $usetarsuc—1
my $bound=1e-6;
50 my Sdebug=0:
my $unam="";

$i=0;
WKT1E($1<—$#ARGV) {
PfCindex ($ARGV[$11,"-")41) {
55 iF(substr($ARGV[$1], 1) eq "inp") {
Sunam=SARGVI$i+1]; $i++;
} e1s1f(5ubstr($ARGV{$1] 1) eq "debug") {
} g"? si %EﬁﬁgG}cl[%}I%] ' [51 1.4
str GVL 31 eq " "
60 }$u5etarsuc~$ARGv[$1+1] $1++? targ®)

84+

} else {

$i++;
65

e S RS

»2Ch1ppatho) or dije ” ",

my %patho=0; 1?15 Tine; o ° Failed to open input file $chippatho\n";
11e($11ne-<INP>) {
$Tine=~ tr/\cM/ 7;

70
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65f or $nkey (keys %param) f $cncl=join("", Scnd," -", Snkey, "

", $param $nkeyl); 1 Run conmand additional code required to
generate rwwﬁocslsmnki ng through sge 70open (OUT, ">Si nsety20@r022622
errordi e($errfi I e,"Failed to wite batch queue script\n

Si nsge\ n': ﬁ V?Dp.%ﬂ%/ 138182PCT/ US2006/ 022622 t". filo in

M i " #:

ﬁ 1’]@& " kﬂ )prlnt QUT "system(\"$cnd\"); \n"; print OUT
C

gnx;hv

"open( oUTggy _#a\sm){ print OUT "print OUT

\ "\ $SENV{ J @B F?""‘tq’n..,..t n.t " "close QUT; \n"; close QOUT;

($sed, Sni [ gim gar, $dweek, $dyear, $dsave) =l ocal ti me(ti
ne) ; $e|ﬁpafm>=ﬁ$q[0 h{($t}{s§@rtri=ﬁﬁb¥]bf results\n refer to .blao file for

raw bl ast¥results\n Start 10$i ="/ conmon/ sge/ bi n/ dar wi n/ gsub -sync y
0 $fynpdictoseernbfrpdi r -5 /usr/bin/perl Sinsge ; @=split(" ", Si);

S' d=%a[ 2F¢h1ﬁm11h runs’ )+ e h1 atho\n";

Serrsge— mp:%% é‘?ﬁ‘ém) 8* %ée ?gﬂfgunl I nE "“&tné?e i dg%e "

(Ssec, Sm“ , It-,- (;Iay Sm)nth $year, Sdweek, Sdyear, $dsave) =| ocal t| me(ti

me) ; 15Se| white€sli el tine," END " $hour ot $mon, "t $sec, "\ n");

# print t m' ofhefllelf(-e$outflle){

20rmve($omf@|a=l=seﬂ]tﬁ" n '5'!1 di.r, $l nput,”.blao")); # renove input and

output fif @g qﬂf (g gé Serrsge $|nf|Ie $outf|Ie) 1 else f

open{ OUTFI {gf.ﬁ; '"'),,,mm@} i) ut = <QUTFI LE>; cl ose OUTFI LE;

25%err= jOSWI‘Qéﬂ‘- } ut and output files

errordi e( $ErPYATE" §€ ﬁgﬁx(ﬁ;u?am' ggﬁlt Lb errordie f ny

($fi ke, Sqrr (I NP, ">$f|Ie") or die "can\'t open

file errof $qsﬁ@;«;su%§.§5ﬁmm%§§§ Rg?céﬂéd%ﬁ-éet, féXgliranln40 dbpar se
#1 [ usr/ bi Em % s-‘»gset Hrsyzedd Sedmp Suse st rict; use v;ar ni ngs; use DU,
ny Suset ar scnmtl‘have mdwytesbemamfer gunagobyh, "SUBETIEND my SunamE"": Ny

$i = close(INP);
$Ch1ppatho—"ch} Ltaxexempt"”;
my %taxexempt=
1¥(o an (INP, $ch1pgatho)) i
35 Wh1€E($11ne~<INF>
$line=~ tr/\cM/ /;
chonp $11ne
my @a=sp THe ", $1ine);
$taxexempt{$a[0]} $all];

}
c1?se(%NP),
als
}pr1nt "No Schippathe file\n";

40

45 my emast=(join("",S$unam,”. blac"));
my $dbh$openco?aectlgn()
or my $Input (@mas
1:my @gu qu1t( AR substr($Input 0,-5));
my $sInput=$al$#al
50 iF(! exists $tar%et{$sxnput}) i
$target§$sxnput {13 {taxid}=-999;
$target{$sInput}{l}iname}=' "unknown”;

rint “"parsing $Input \n" if($debug);
55 gutf11tgr(substr($1nput 0,-5), $sInput,my .
$eltime, \%patho, \%target, \%taxexempt $hound) ;

iToseconnect1on($dbh),
exit;
60 sub outf11§er {
ﬁiecggﬁéﬁt $sInput, $eltime, $patho, $target, $taxexempt, $hound) = @_;
my %ha=();
my é}l ha—()o
5 m jac=0}; . .
6 m§ $out ut-]o1n(“" "> ,$Input, Lrdb™)
my %frclist=0; /. \ .
1f(o en(INP,JO1n( $Input Frem)) ) {
?e($11ne—<INP>) {
70 $11ne- tr/\em/ /;
chomp $1ine;
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whi | e( $1<=$#A { if(index($ARG/[$i],"-")+1) f _

55: f(gubstr($§G\C2/r nl,l) eq inp ) f $unan=$ARGV[ $i +1]; $i++; 1

el si f (subsyo(HARGs®i7, 1) eq "debug”) f $debug=$ARGV] 3i *ﬂdT/Uﬁhﬁ%ﬂ)zzﬁzz
1 eIS|f(substr($ARGVC$17 1) eq "targ") { 60%usetarsuc= $ARG/ +1]; 1

$i++; LS. ¥%&M«; (mﬁgﬁ %J;at ho="chi pl pat hogengr oups” Open

to open input file $ch|ppatho\n ny
f(Vclpg'lchiE?l) PP nm;ﬁa[ﬂ&v\iﬂatﬁ(ﬁ jne. <I RIP>) f $line= trAcm /; VO
2006/ 1538182 #ﬁ% Eglls tprplic;trAd4l Ciffro ny
ga=split("?, $line 1; $1<= $#a $1++) { nmy
et hol S ﬂo%m)h’ I4b$8 g gtchol $a[ gf}[f{ll&:l i s%étl4b[2]' 1
fggf gggfmmggmg@m [t}ar e!tos runs”; open (I NP, $chi ppatho) or die
" Fai | ed t(ily %fﬁ %@Qé 'és" b pétifﬁbwf, biyi 'S enpt ar =0; my
% ar get C)open(I ] t <1I >>f’f F?e/r‘{”c)rrl /; chonp $I|ne my

ga=splJ t ("M a@E{Ty@ye>; for(rry $1=1; $i <= $#a $i ++) f 20rry
gb= spH t ( un“%&'@ ég ny $c =j oi n("’ L, $b[1], ", "); el 1
$t ar get { SapUink{ '} §tearel 4b[ 0] ; Sterrpt ar=1 i f(i ndex($unam $a[0]) +1);
25} |f($uﬁg?g’r 15%:86‘ 1$tenptar ) { ];$u|s$t ar suc=0; grl gt WB?\;.(: )no}

di cat ed I n S f,suc, > e
Ippl In'f ha\feglggcﬁloafé&n%sta?@?sfor g']ff%gnﬁgobuf ncg) W uSkHGEnT . 301

| ose(l NP =\ chi pi taxexenpt"; ny %axexerrpt =();
ff ?gp((an (?VI{EE ;E:% ; Pf 35whil e($li ne=<l NP>) { $line=- trAcm /;

CFK)nI?5$|I nfpush(@1np1wst $11ne),
close(INP);

chomp @1np11st,
30 my $j=0;

K $sear="":
W 11e($]<—$#1n?11st)
if(index($inp ist[$31,">")+1) {
my $mkey-substr($1np11st[$J] 1,index($inplist{$j],":")-1);
35 my @a=split(" " $1np11st[$ ])
ny @b~sp11t(" ", 8af0]);
my $mnkeg
Smnkey=$ [2] 1f($#b>1),
J+es
40 my $temp="":

K $temp2= $temp,
w 11e($]<$#1np11st+1 && '(1ndex($1np11st[$]] $sear)+1) ) {
$1np11st[$ I=~ tr/\
($1np11st[$ ]

45 }5/ \s+//; s/\s+$//, s/\s+/ /g;
$temp2=join("", $temp, $inpTist[$i);
$34++;

s $temp=$temp2;

$temp=~ tr/catgN/caTGn/;
$1 ha{$mkey}{ $mgkey}— $éemp :
} else §
$j++;
55 }

$ch-Jo1nE"” ,$Input,"b?.blac ", $Input,” .blao");
system(" /b1n/Ts $ch > Tlist) >& f115terr"),
apen(INP, "f1ist™);
60 @mast=<INP>

close(INP);

unlink "f11st“

unlink "f11sterr

chom? @mast:
65 @inplist=0);

for my $Inp (@mast) {

ﬁen(INP , $Inp);
whi e($11ne—<INP>) {
$Tine=~ tr/\cm/ /;

70 }push(@1np11st $11ne),
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ny ga=split("*",$line); StaxexenptUa[O0]}=%a[l]; 401 close(INF); 1
else { Print "No $chippatho file\n"; 1 45ny _
gmast =(j oi wio'208msarse” . bl ao")); nmy $dbh=openconnecti OnC?]?C’]floszoom)zszz
$i nput (gmast) { ny @@= spli t("/",subs}g(_$l np?;joi_S))’ ny

W ESH S bR (s exbst s $tar get { $si npu B .
gf!ﬁtpget ﬁfl %‘ﬁﬁt@%#ﬁ?}ﬁaﬁi &1:- 99g; S$targetf$sinputlfllfnane)="unknoim";
1 print "pgliosp fgnsiiabut \ n” if§$gglbug)é
S5out f k| t egHisbBSLLEPAABLUS, ©, - 5) , nput, my _ .
$e?t i me, \ W@gwéhgﬁm@;fﬁabg{qm%h ]jagﬁggmﬁmﬁhm'ﬂmist{@hPs.ey)o,nnect i on($dbh) ;

it; 60sub &k, {2 istksiidls, ny o
%: Efput ;gl gpLﬂmn 1t'§% r're]%i 0, $t ar get, St axexenpt, $bound) =g ; ny
—()o L2haks®sDac=(); ny |

;mbﬁt E)?Jt =jn%l)i ?ngﬁ b F?&gﬁam&b"); ny Orclist=0; my $line;

key= 3 . . » Y
i f (open(l NP} 'bﬁigﬁe(lﬂfs'lﬁé nput",'gJ. frc")) ) f while($line=<INP>) f

| ne=- tEt =L ' . WD 2006/ 138182PCT/ US2006/ 022622
IZ‘(C):SJ;llI 2€8UNE ;gﬁﬁ/ﬁi?@éﬁ?'&ﬁfét {$a[ 1] }{ Per}=$a[ 2] ; .
$frclistfSaldl]i §=r§éi$f}ﬂi$b;[ 3]; $frclist{$a[1]}{m s}4a[4];
58frclist{$

Lacl, INP); 1 unlink Mst"; 10unlink
"fliseerr”:iny &E% g?%l(é%'ﬁ’%&ﬁi),cﬁg{?.{bﬂéﬁem}i@i%%?%.%w:"});
t r’r("((b MR 5. > f 'rtp >& flisterr™); open(INP, "flist"); ny
B/r;sid NP>§E§£%§§§%&£@H’g@@;ﬂ'bﬂggﬁ:&yﬁ’ unlink "flisterr"; chonp
@mst . ny @mgml@mﬂ okey}{"$skey"}{eval}=$a[10];

mkey}{Smnkey}{"$skey"}{gi}=% i;
my $tempzsubstr($iha{$mkzy}{gmnkeg},($a[6]-1),($a[7]—$a[6]+1)):
$a[6]=Sa[6]+Imnkey:
$af7]1=%a[7]+Smnkey;
shift @a;

30 $af0]=$a[1]; $a[ll=$af[2]: $a[2]=%al3];
$al31= $temp=~ tr/nN/nN/;
$al3]=$a[2]-%a[3];
gha{$mkey}{$mnkey}{"$skey“}{out}:join(" "o, @a);
JAty
35 1
foreach my $mkey (keys %ha) {
fy é%sect§min,$hour,$day,$month,$year,$dweek,$dyear,$dsave);
my @low=();
foreach my_$mnkey (sort keys %{sha{smkey}1}) {
40 foreach $1ine (sort keys #{$ha{$mkey}{Smnkey}}) {
if($ha{$mkey}{$mnkey}{$1ine}{gi}<0§ {
} 1%ac{%11ne}=“—l‘No database entry";
else

}push(@1ow,$ha{$mkey}{$mnkey}{$11ne}{gi}) i exists $liac{$line}):
}

}
if(h {
for my $giid (@low) { )
50 my $taxid= taxfromgi ($giid);
iF( $taxid >-1 ) {
my $ch = taxparents($taxid);
iF(! (index($ch,",28384,")+1)) {
my @a=spTit(/,/,substr(%ch,1,-1));
55 my $comname="/common/bin/fastacmd -d /common/data{nt -s_§giid -L 0,37;
Ga= split(" ",Scomname); shift @a: $comname=join(" ", @a)
@a=é 1t%?;2,$co¥n?g?g;
my @pb=split(",",%a ;
$comname= $b[0]:
60 $11?c{$ iid}=join("‘“,$tax1d,taxname($tax1d),$comname,$ch);

else
$Tiac{$giid}=-2;

} else {
65 # $?rint "no tax for gi $giidy\n";
}

45

1ac{$giid}="-1"No database entry":

b
}else {
70 use B1o::Seq;
use Bio::DB::GenBank;
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[ t) f print "Files for $lnput not found\n"; exit;} for ny .
éIOInI)((l%:tg { gpen(l NP1$1np); whilernine=<INP>) f $line=- t_rf\c!v! l;
25push( @ ngbiBiderskispe) ; close(INP); 1 chonp @nplist; ?i%"i‘lqsﬁhoﬁ%ma@i’
$sear=">"; while($j<=$#inplist) f if(index($Sinplist[$].">")+1) {

( | nde> t _

cey e wp ks iinpld &t $37, 1, 1 ndex($inplist[U,":")-1); 35my

et L S R B T o011 1 (. Sal 0]): my Smakey=0:

$rmk2 -$b[2]n£35,eiq€ i > getShtrean 40ma (RGPS " My $t enp2=$t enp;

whi | z_' <$# P E@qﬁgﬁt SiseqinceneSisapOD 31 U] , $sear) +1) ) {

$i :1plei52![[$V—-$1'ﬁ&§m1%?$§h&niﬁ FSEISO[6)]) f 45S/ A\s+//; sAs+$//; |

s/\s+/ /g; 1 tbapesseqlnépdci®a@bp, $1nplist[$f1); $j++ $tenp=$tenp2;
e

L Febgreo il pemiSidesyariBmkey 1= $tenp; el se f $j ++;
S01 $tenp ﬁ%@?yﬂm ggl aTI MEMEN: 2! chonp @ npl i st ;
{9861 '

WO 2006/ 13818
Ry

$j =0; 5whi | g( $34 1\ _{'ig Bl _ _ o ol it
=subst r alipps ol pplist[Sj],":")); ny @=split(

S el ot [ SA¥ 1%%51%%5%}&%%@Q]s):é»%énm%ﬁﬂ%@éﬁ?%w akey=So[ 2]
i%(S#Egl); nﬁ$@5§g§jn§&u %_(/\I/,$a[ 1]); ny Sskey=Sfenp[Utenp]; Vine=
$skey; ny $gi=- f; B (1 ndex($a[ 1], "giVl ") +1) { 89I :"Sterrp[ 1];

Sli ne:SterrpFS] ; Sskey. $gi; if((ny $i=index($skey,"\."))+1) {
Sskeyagsubstt ($skey, O, Si); }

for $line (@Tow) {

if(!(exists $1iac{$Tine})){
$1iac{$1ine}="-1"No database entry";

25 }

}

open(OUT, $Output) ;

my ($sec,$m1n,$hour,$day,$month,$year,$dweek,$dyear,$dsave)=1oca1t1me(time);
$eltime= join('", "Time ', $hour,": ", $min,": ", $sec, " Date

30 ",$mg?th+1,"/",$day,"/",$year+1900,"\n");

my $1time=
sgg%gtf(“%OZg:%OZg:%029;%029/%029/%49",($hour,$min,$sec,$month+l,$day,$year+l
9 y

print oUT S$eltime; . . . . .

35 print ouT " (Probe name’Experiment name run version taxid’ Common
name Description_pathogen match target match Accension number gi
nunber "%identity alignment 1ength m1smatches “nonN .
nismatches gaps”st.start st.end fs.start fs.end e-value bit
scare rank‘time;Date)\n";

40 my %subtile=(); my ¥tilerslt=();

foreach my $mke{ {keys %ha) {
fore%c?kmy %?n ey (sort keys %{$ha{$mkey}}) {
ny %alkey=0);
my $currank=2000000000000; my $rank=0;
45 my $maxrank=0; my $scale=1.0:
foreach $iine (sort { $ha{$mke%}{$mnkeﬁ}{$b}{scor} <=3
$ha{$mkey}{$mnkey}{$a}{scor}} keys %{sha{$mkey}{3mnkey}}) {
$maxrank=$ha{$mkey}{$mnkey}{$11ne}{scor}; last;

50 foreach $1ine (sort { Sha{$mkey}{$mnkey}{Sb}{scor} <=
$ha{$mkey}{$mnkey}{Sa}{scor}} keys %AtShaf $mkey}{Smnkey}}) {
my @a=sptit(" ", $ha{Smkey}{smnke HSTineXout}); "~ .
my Soutl="$a[1] $al2] $a[3] $a[5¥ $a[6] $a[7] $a[8] $a[$#a-1] $al$#a]":
my $out2=join(" ",@a); .
55 my @taxinfo=split(" ", 8Tiac{$1ine}):
my $tilsuc=-1;
my $tarsuc =0;
if(exists $1iac{$line} && $taxinfo[0] > -1) {
my $taxin = $taxinfo[3];
60 for my $tarkey (sort
{${$patho}{$mkey}{$a}{stat}<=>${$patho}{$mkey}{$b}{stat}}keys
%{${Spatho} {$mkey}}) {
if(index($taxinfo[3], $tarkey)+1) {
$tilsuc=${Spatho}{Imkey}{$tarkey}{stat}:
65 # 1$tax1‘n =b{$patho}{$mkey3{$tarkey}{name};
ast;

&

1f($usetarsuc) {

70 for my $tarkey (keys %{${S$target {$5Input
gf(i%dex($ta¥info{3],gtgrkg§?+1§ { Putih) {

24



20 chonp $skey; Shaf $nkeyl f Unkeyl f" Sskey"Iflinel. Sline;
Shaf $nkeY/ { Unkey}{" Sskey"}fscorl 4a[ 11];

Shai Snkey| Wwmokeeishss Sskey" | { eval ] =Sa[ 10] ; PCT/US2006/022622
25Shaf Snkeyl f Smmkeyl f " Sskey"| f gi | =Sgi ;

ny
St enp=subst r aihaf $ ] f.$mkeyl, ($a[6]-1),(Sa[ 7] -%$a[ 6] +1));
Sa[ 6] =Sa[ 6] +$r‘%@ né(‘s‘ﬁ"["‘?‘]ﬁgnﬁfﬂt#Wkéwwéoﬁéft @: 30%a[ 0] =%a[ 1] :
Sa[ 1] =%$a[ 2] Sa[ 3]; $a[3]= Stenp=- tr/nNnN;
Shaf$nkey| fSl}nkeyIf Sskey | foutl.joinc $j++; 35} f or each nmy $nkey
(keys® %ha) fi k
(Ssec, Sm n, §r3 iﬁé‘a{ﬁ rr'}%kr?%{mjn§g$5c§£<$curran )egr Sdsave) my @ ow=() ;
f oreach ny $mﬁ ,« 29 rﬂscak:%y? %ﬁ&k@ﬁ%@ﬁﬁﬂ"ﬁ}ﬁ%ﬁoﬁ} edch cline (sort
keys 0/<iShaf S %yi sfcal? Shaf Snmkeyl f Unkeyl f $1i nel f oi | <0) {
Sli acf Slinel $eLik-1~ M{Mﬂmm{eﬁlyﬁh e 1§ ecofr};
push( @ ow, Shaf Snkeyl f Srtmkeyl fSlinellgil) if(! exists Si-lac-W- 1nel);
451 1 1 if(BrcfrahRl==0Y {$etnke: G @DRW)smkey3QmnkS) X1 e} feaxTh-sryh@Bgi i d) ;
if( $gaxid >ﬂ+y1$l)m 0; xpar ent s( St axi d) ;

i £(1(index( em%@%ﬁq gﬁgﬁ}%ﬁ% §p1it(i,/,substrUch,l,-l));

55rry $cormarre.$§e'ux4gg{ma common/data/nt -s $giid -L

s Bt T s o

GOSI iacf Sgi i di ] sml , St axi d taxnarre(St axi d), Scomane, Sch) 1 el se
{ Sllac{Sglld Mrgno tax for gi $g||d\n
$li a@j $giidl = @%ﬁhm{ﬁégzﬁgﬁé h "1 el se f 70use Bio:

Bi 0: : 013%a} 8 zﬁcﬁﬂ Useunde Ba2Eppintols]” $tﬂsuc Sour
59EM NE\AE?“%@F% E‘g&%@gﬁ’? $segi 0=(); $segio =
$gb->get _streamdy_id([@ow ); while((ny $seq| 4segi 0- >next _seg())) f

5| f($%eql - >a|ﬁﬁ'%g%;(a)nkﬂ%taﬂﬂﬂc%h&}lh $l i nedseql ->primary _id();

$a1key{$rank}{$tax1n}{out}—“$tax1nfo[l] $taxinfo[2] $taxinfol[3] $tilsuc $outl
$ha{§mkey}{$mnkey}{$11ne}{11ne} ;

Tt oUT
"$mkepr%gxnput rimary” $taxinfol0] $taxinfoll] “$taxinfol2] $titsuc”$tarsuc” $h

a%$mke<}{$mnkey £$1liner{Tine} $haismkey}{Smnkey}{$Tinet{gi} $out2 $rank Suni’
Time

35

40

} .
# subsequence determinations
$rank=1;
if{ exists $a1key{$rank} ) {
45 my $detect="-1";
ay @clip=Q; m K $tcomp
for my $key2 (keys A{$a1key{$rank}}
my @a=splitl(/’ /,$a1ke {$rank}{$key2}{out}),
my @b=split(/,/,5%a[21);
50 iF( lexists ${$taxexempt}{$b[$#b]} IR
1f(@c11p) {

y $i=
¥ $#b <= $#c1ip) { ,
11%(($d;tect nep"TAXAMBIG") && ($b{$#b] == $clip[$#b1)) {
55 Sdetect="TAXUNIQU";

else {
}wh11e(($1<—$#b && $i<=$#clip) && $b[$i] eq $c1ip{$ild { $i++; }
splice(@clip,$i);
§detect="TAXAMBIG";

H
:
}12 S(Egdetect ne "TAXAMBIG" && ($b[$#clipl = 3clipl$#ciipll) {
$detect="TAXUNIQU" ;
@c%1p—sp11t(/ ./ $al21);

while(($i<=3#b && §i<=$#c1ip) && $bl$i]1 eq $cTip[$il) { $i+; I
splice(@cliip,$i);
$detect="TAXAMBIG" ;

60
65

7 }}e1se {
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ny $spedseql - >species(); nmy $ch=join(";", $spe->classification());

i fO(index($ch,"artificial")+1)) { 10ny @=split(";", $seql ->desc());

nmy @=spl i wo'wieSeds@] ); ny $comane= $b[0]; ny PCT/US2006/022622
$t axw?ﬁ?sgpe”nncbl ta{.XIl d(); O3 ) I

cli acPgLitne)d LB pe- >conmon_nane comane); 151 el se
f $liac{$li ne}%gﬁgc Qﬁ gﬁél'i ne (@ow) f if(! (exists

$l | acf $1i nel ) ), @ep&cfrmwmm*'—wfcxameymm@@s@ymmﬁt} 25 1

open(ouT, $output); mnmy

($sec, $m n, $hour, $da $nont yyear t $dweek, $dyear $dsave) =l ocaltime(time
Jrgmﬂke grect)s= $ efieqt; ", $sec, " pate

) ; $€| tl ne= gﬁug 1 mk un || " won
30", $nont h+1$s E(éa?ﬂﬂéey]/ 3'}9 \(' 'n‘]?m E@’se?l mke))/ $detect

sp rlnﬂ(f 111@])r St: $mn ey\n") ;

%)29/ tya)zg{a%q%m #Wkﬁ}éemﬁﬁmwﬁ‘rﬁwaw ey HEmA@0) Jout pri nt
ouT $e|t| me; my35 pdilIt_ (Probe nane Experinent nane run

ver si pjn taX| ’%@% |pt| on, pat hogen mat ch -target

mat ch’ Accensmgn@agg éf%ﬁﬁﬁfﬁ %%ﬁi OU%H gnment

| engt h' mi 1 if(lekists

st.stares ¥ $ k }%’% {_% ¥asl reoq bit score ranktine;oate)\n";
40mny %umsulbﬂiéosmkdp} ﬁ @?y tr1%8 nyXigkkey (keys %ha) {

f oreach U3{=s©¢3tes k$@192$] %ﬁlﬁaﬁsﬂkwl&a)[ei Ray (V@A[l? Vea(adT e
$currank=r%6 %&%@E‘t}( g ge d ¢$]s n%é[.l]ij.o
f oreagh $F=1[Jr$é sort 1 &% ey T f UNKe émé F%’E’&S’ia[%}—ﬁa[lm\"

$haf ousy ?1§éor-I$FE"1?ewts "4 $h$ﬁkrieewm1 ﬁmikeyﬁlrink{}{skeyz}{count}
$maxrankjha keyrnrmkey] {$line}fscorl; last; 50foreach Vine (sort
Shaf $nke corl <=> $ha{ $rrkey}f Unkeyl pal fscoril keys

% $hagf0$ @S%%Eﬁ%‘@'ﬁi $m{'k‘ﬁﬁ}v{@}:§ﬁl“i'(t"( $S'-'b*ﬂ1t=-{-‘15mkey}{il:rnnkey}{out} $tempouz, $t
t $haf $nkeyl f$tlm{<e ﬂffl inelloutl); ny $outl="%a[ 1]

$a[ 2] . $af 3], $AICE] ¢ ne}H wakes} { SapGpi Al st SRS
$out 2=j oi n $tem,p 1-"-55rry @ axi nfo=split("", $liacf$linel);

$til Sbc=-1; ggmmﬂe%cﬁke;@ ; %$h ley{ﬁhsk]fﬁlj qc{ $1i ne} && St axi nf o[0] >

) a=s $
DLy St pi*%é%%‘ﬂi L) T e St regals] e:sai

% ${ Spat hop, {PREEIS SeEQTi; ndeiqubsanierf: 04 3] , Bingé eyt dar1d7\n

$t|Isuc rn atliﬁad‘ k ma s.tatl, 65 #$t
4A{ $pat hquqggaey}!{’élif ajr% E‘é@} {%%%”ft : $yag SR Key{sranky {skey2} {county

45 —_ nn .
g;gbt%;e{$mkey}{$mnkey}{out} =join( » $subtile{$mkey} {Smnkey}{out}, $tempouz, $t

¥

50 for my $mke t k
?¥1%b1t¥2{:m£so§fkesis %subtile ) {
ers mikeyt{num}=scalar(keys (%
for my Swnkey (keys %{$subt$1e¥§éké§§§?t}1e{smkey}}))'
1f($subt11e{$mkey {$mnkey}{b1t}>$b1t) {

35 $bit=$subtyT
$uskey—$mnﬂ e$f$mkey}{$mnkey}{b1 t};

}
1f(StilersTt{Smkey} {numi= =1) {

60 §t1}ersTt{$mkey}{sub}—$uske
g}ser?1t{$mkey}{detect} $subt11e{$mkey}{$uskey}{detect},
my $i= 0
my $i=1
65 for my $mnkey (keys %{$subt11e{$mkey}}) {

1f($mnkey ne S$uske

my $dif = b
ST $<1i11=>4:)(gtsil)J ?Eﬂgmkey}“m?key}{b1t}>/$b1t

70 1
$tilerslt{Smkey}{sub}=$uskey;
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i f (Susetarsuc) 70for ny $tarkey (keys % ${$target!| f3$SI nputl}) {
i f(index($taxinfo[3], $tarkey)+1) f WO 2006/ 138182PCT/ US2006/ 022622

ubstr (St aryeyeds/sdsz0); last; 1 1 5 PCT/US2006/022622
i f(Sbal SmkeY1l{ Smmkey}{Sline}fscorl<Scurrank) { $rank++;

i fac Lﬁr"ﬂaﬂﬁk*wg%ighﬁﬂﬁqkﬁyl | Stmkey1{ Sl i ne}fscorl) {
Scur r ank=ScUBtaaKs oSk Rr {dd2tt RlsS Stk ﬁ{ﬁmkfy}ﬁuskey}{deteﬁtﬁ ($r ank

Scur rank=Sh %ﬂgg%%f Unkeyl fSIki nel {scor};
Wank++si f (Sh Y _é E nel feval | >Shound);} 15ny Suni =0;
i f (exi sts Safc_kreg{ g%ilé!??ck ) £§§§€§%§§§;§§§wﬁvaﬁip Staxinl) 1
Sal key{ Sr ank}? Hl’é]‘%’}?ﬂ%ﬁﬂﬂﬂ%{tax ne $subtile{$mkey}{$mnkey}{tax} )
20Sal key{ Sr ankj/! &Eaxi M’ S|”9‘1‘18F¥ﬁ"¢?ﬁ,{@w<ksé3i{@}énk}{St axi n}fou{tl , Shal
$nkeyfUm key MhETECOSIcESAbnad B4 <gpempl) Buni =1;

Sal key{ Sr ank} f $& Qﬁ]? G dntiphsal)

Sal key{ Sr ank} { gt axi ri} fout| =" St axi nf o[ 1]

' Thaf gkeyl { Sppkiey}fSlinelllinel”; 1 }else { 30Suni=1;

Sal key{ Sr ank} hgtaxi:@gi)c,ount | ++;

Sal key{ Sr ank} {i Bts#k+##E1@ht§ =" St axi nfo[ 1] . Staxi nfo[ 2] ' Staxi nfo[ 3] "' Sti 1s

uc' Sout 1 - Sbhal edfinkshink Sljnelllinel"; 35 print OUT "$nkey

SSI npst ' pri mar};/&?é %'gi %Eg[%%%lfb %ieggrﬂieﬂﬂf‘%&iﬁﬁxé? 2].Stilsuc' Starsuc' Sh

af kkeyl i Stmkéy1{ Sl i ne}fl i nel - Sha{ Skey}i Snmmkeyl | Sl'i nel | gi | - Sout 2' Sr an

K'Suni  $1ti \;QI,-"); 401 1 # subsequence $rank=1; if( exists
Ptiled

Sal keyWankl ﬁ%%ﬁ%{agﬁfi;}gﬁbtwe{@'Leiy?ﬁ’(”lé} {ggtegcf;orrp; for ny
=%u ;n‘y

skey2?(keys }Z%ﬁérgé wills
@=split(r/ $eilee ﬁmét}{ﬁg‘g‘j’é@i:"?%h%' [y @=split(/,/,Sa[2]); S0if(
lexi sts Si %t}axexerrptl{ [$#b])" ) "1Trt(@lip) | ny $i=0; if($#b <=
$#clizp) { i f(($detect ne "TAXAMBI G') && ($b[S4b] ==
Sl | pl S0 05Bdgteox/ EAGM Gt 1181 L fhL B TR, &&
Si <=$i#cl i p%t‘ s e@wmmm%:»=§f€&%§% ﬁ@%ﬁ@eﬁ%ﬂmaﬁ?'
Open(OUTZ, 1 2 |1l|,l| II’ n. n .
35 open(OUTS,%g%n("",":",g%ﬂgﬁ%:".gjgggsagj'
open(0uT4,join "",">",$Input,".n4path")):
open (OUTS Jo1n("",">",$Input,”.n4tile")):
my gtott1 e=sca1ar(keys(%t11ers1t)); ’
my %subpatho=(Q); my *maipatho=0);
40 for my $mkey (sort ke¥s #tiltersit) {

ny $pathogen=$tilers t{Smkey}{taxcom}:

for my $tarkey (keys %{$§ v
TFCsubstr($tarkey¥1,-{){Sggt?o}{$mk9y}}) {

if(${$patho}{$mkey}{$tarﬁe tat} ==
45 ?ggg@ogen=${$patho}{$mkey¥%§§a?k£y}{ga%e§;

}
}}
50 if( exists $subpatho{$pathogen}{num} ) {

$subpatho{$pathogenI{numi=3sub
' subpatho{$pathogen}{num}+1;
?gﬁbpgtho{$patho en}{]ust}=301n(",",$subpa%hu%§pat%oéén}{11st} $mkey) :
ind index($tilers t{$mkey}{detect},"SEQUNIQU")+1 8& ! Y
55 in ex($subpatho{$pathogen}{detect},"TAXUNI")+1 )i
) eTSTE (hndek cinogenHderect - tsEqUNTau)
. 1iersit{fmkey}{detect},” "
1ndex($subpatho{$pathogen}{detec{§f"SEQUNiéuI?nggqg I+l &
$subpatho{$pathogen}{detect}:"SEQUNIQU”;

60 }$e1§e {h
subpatho{$pathogen}{iistl= :
$subpatho{$patho§eﬂ%§n&i§ilgmkey'
}$subpatho{$pathogen}{detect}=$ti1ers]t{$mkey}{detect};
65 .$print 0U§5
'$SInput” "$tottile” TSt TSt
r§1t{gmkey}{gggélg}€25?y $tilers1t{$mkey} {num} $tilersTe{$mkey}{taxcom} "$tile
close{QUTS);

70 $tottile=scalar(keys(%subpatho)); § 7wl -
for my $pathogen (sort kegs %sagﬁagﬁo¥m%1zzz_cj’
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) else{ if ( $detect ne "TAXAMBI G' && b[Siklip] == Sclip[Sticlip]))
{ Sdetect="TAxuNal u% @l ip=split(/,/,Sa[2]); 651 else {

whi | e( ($1<wbHaoaiBeih <=S#cl ip) && Sb[Si] eq $clip[$i]) {p0shocn22622
splice(@lip,Sl); Sdetect="TAXAMBIG'; 70 } else { WO

i25806/ r;aﬁlqﬁwi@/ng@ /,ﬂ%a.@zz PCM | i nSWAP: i i ; Akkl Al )k(I$?JL 2])2 . |
etect="s e count >
m"ﬂlﬂpﬁ %&%m 5&%&"@%@ '?%{B'c"]% $5“bp tho{$pathogen3{d

1); 1 51 atef

%233:: gLﬁkg%tﬁggﬁ% E’%ﬁg@gg@g‘;ﬁﬂﬁl@§ ;. 1y B Brkkey Sdet ect

10", t axnamg $ $# I

$subti | ef $ QWF"? P’ﬂ@p@‘l}rﬁ'(w'f}?psubtl | ef $nkeyl f $rmkeyl fout},
Rank $& ank my)$pafﬁbt$i-er.{pq behogem; rry $tenpou2=""; 15for ny $key?2 (keys
% $al key $tfarkey §s (o sakay ekt Skoy 21 fout 1)

$subti | ef ;ﬁﬁ %&{ﬂfé{#{#eathek&mkey}}) {

$subt i | | ef $n’ﬁmtﬁ$c,ldmkm$ pmnb;eyﬁmbkéyl}g{aﬁgjceylf $mkeyl f bi tl 4a[ 12]
if(!leXists Y $subt i lef $nkeyl f Unkeyl fbit1);

$t enpou2="' éa@@gsti&@g dhlend¥ag; Sal Ry s{_I\IP $a[ 6] Range: $a[ 7] - $a[ 8] B: $a[ 11]
Bit:$a[ 12]\th“"de><($5”b, le bk} 15t {Smyﬁi@uﬁ PTLERY aftldh +1) {
Range;gbal 9] :gaE ﬁg%}_ %i ”b“%i} E$k{e tﬁtaX'}?Bnarre

Num Salkepar f(’c unﬁ

ajt $a $Jj == substr($pathotax,1,-

$subt i | ef SmiBYy T@W foutl = $subti | ef $nkeyr nnmkeyl f out | , $t em
pou2, $t 30e % 1= EL<f$#aJ$1++) { $11st—]o1n(","s$11s¥ $a[$1])y}

$subt?i ef $ athoT$pa em}ﬁm}bg id ef $nkeyr nnmkeyl fout |,

R R R
$t enpgu?2 ?H? {ﬁ_cmggen fg}w}a;hsmpﬁgge] @aﬁ@&r&@ip&kh@aﬁ,ﬁh%ﬁjgf\{@@]}

Bit: $a[ 12PH sy Py $out ="mat ch

Range: $a[ 9] - a[I Onn 40$a£ 13] I; $tenpout=join("", $tenpout, "Snane

Num $aJJ<éﬁ??ﬁaéﬂﬂiFQQSR@QFE} 36t }11S©lﬂJbTﬂ(),",ipathogen $subpatho{$pathogen}{nu
45%sudst i |'et Snkey1{ $mkeyl foutl =j oi n("", $subti | ef bkeyl Umkeyl fout |, $te

ou2, $t e etsp;{1 1 1 50for $nke sort keys %ubtile f
gEit =0; nyrqgggﬁQ§§Ih0{$pathogem}{num =1; y ( y ) i
0 g?ﬁjpatho{$path099m}{1}{$J}{$11St}—join(":",$pathogen,$subpatho{$pathogen}{nu

} else {

if( exists $maizzz{num} ) {
$maizzz{num}= Imaizzz{numi+1;

45
EE:;§§2{11St}-jOTH(" " $ma1zzz{11st},join(":".$pathogen,$subpatho{$pathogen}{
} else {
$maizzz{num}=1;
50 }$ma1zzz{11st} Jo1n(" ", $pathogen, $subpatho{$pathogen} {num});

1
h

1
55 close(QuT4);
$tott11e—sca1ar(keys(/ma1patho)),
for m¥ $pathogen (sort keys ¥maipatho) {
ow; my @clip=();

60 for my $mkeie(sort {$b <=> $a} keys %{$mai atho{$pathogen}{1}}) {

?F($¥1fgﬂ y (keys A{$ma1patho{$pathogen§{1}{$mkey}}) {

my @b~8p11t(”,",$mnkey),

K 3 _ _ , , , . ,
65 zp%1gggél?1gf21§% $i<=$#c1ip) && $b[$i] eq $clip[Si]) 1 $i4s; 3}
} else {
}@c11p=sp11t(",",$mnkey);
70 }}
1T $#cTip == 0) {
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$t1lersltfSnkeyl f num =scal ar (keys(% $subti 1ef $nkey11)); for my Unkey
(keys % $subtil ef $nkeyl}) f if($subtil ef $nkeyl f Unkeyl fbitl>$bit) {
55%bi t =$sulyoi e Saigey 1f Srmkeyl fbitl; $uskey=$mmkey; 1 pcr/Us2006/022622
ifUilersltf$nkeyl fnuml==1) f 60Stilersltf$nkeyl f subl =$uskey;

$t|| r»slt subti | ef kkeyrnu te se f #
A gt et R

ne uske e nke i i i

$di f >0. 6%) pfi rifi gtﬁ“ﬁ'l%&@‘tﬁi@%é@ |$I‘@\r§mat1f’$‘ﬂf'ﬁg§ﬂﬂ@ﬂb‘l' $'El‘§l2ey VO

2006/-1381 2P 2, dchSieht £ b>$#clip) f
Sus2= Srmkem %#ﬁ% =spl'i %%%/Aéﬁfbpt%ﬁoe{f%sﬁkgdyll} aiin??axl) 20} 11

f$ E ;$|3231 5 gitStl E’"m”w%n‘&?@g%ﬁﬁ%&é %ﬂlsi L Sh Tk Bkdyyp 3} { detect } |

$pathogen}{1}{$mkey}{$mnkey}),
$tilersl tflg»keyl detect)

@! i p=spl i PEINY 0@§uﬁtbﬁr"e<1$M§Afr su | ersl thnkeyI fsubl I ftaxl);
$tilersl tfp$m§@y,h-f3t amqm =t axnarre(ScI ip[Uclip]); 1
open(16uT2} 0| N ndarpt"));

35o0pen( OU gmﬂggzé ﬁtﬁ%ﬁi‘ﬂhﬂe l\fbﬂp@atr'?et) Faizzz{num} -1; $maizzz{list}\n";
open(ouT4}i 0| n nput . ndpat h")

open(QuThtiose "2 .n4tile")); ny

St ot t210I e= %,c,ﬂtgj& %M nsqnt-)) rry %subpat ho=() ; %rai pat ho=0;
40f or e E-O’PAS e m ?Gm- By'; my $pVa1_'AFFv :

Spat hogen f? ff’i"&?(“&?n'fx 1dr ny Starkey (keys

% ${ Sgat hp} eyil iESirastx- (r@xamxey) 1,-1) <0) f

i faf Spath IﬁVSTH(eWQ-B!QiQ’K%yF fstatl ==0 ) f

45Spat hog e,f‘{égag#pgi-@q{(ﬁ,xﬁs ar keylfnarrel last; 1 1 1 50if( exists
Ssubpat hof Seaédretpenal f Hiadfry 11st{$va1}{per} <20)

SsubpAt h s $Va1}$gat} bases
Szﬂbggt hglbﬁq9 gg%? ?@&@‘%ﬁ};@ﬁﬁ@&ﬁ%@pﬁ?@ %ﬁi%geﬁln'% |fl sd\ Snkey)
;i f (i ndex(mBtint édsinft ik yrEldetect | , " sSEQUN ou' )+1 &&

| ndexgsubBalaol SPAROGET i §RkeE! kya TAYNI:) frbal-shar;

1f§e§}st§ $f¥§11?§§$vag}%0§ {$detect="FAIL"; $tilsuc=-2;}
5 rclist{$va er}< etect= =2
prgnt ouT2 * $detgct $Frc11st{$va1}{qer}\% $pval $Frc11st{$va1}{mat} bases
called of $fr§11%t§$va1}{1en} WTth3§35°c15E{$¥?1ﬁ{m§sﬁ misidentified\n®;
40 rint QUT "$val $SInput primary ontre rabidopsis
th211ana $tilsuc’ 0 AYO§7895 21406667 "$Frclist{$vali{per} 4997070717499 42692
} 1 1 $1time\n";
el

e {
pr1nt "didn't find $val\n";
45
detect="PASS"; $tilsuc=1l; $val="ATNACL"; $pval=3$val;
Tigextsts Strehistinall) f cdetect=traTL; stilsuco2i):
relisti$va er}< etect= i
1r$nt ou}g § $detgct $frc11st{$va1}{qer}\% $pval $frc11st{$va1}{mat} bases
ca?1ed of $Frclist{$val}l{]en} w1th3§ggc 15t{$¥% }{mgsa misidentified\n";
rint oUT "$val $SInput primary contral2’Arabidopsis
th211ana $tilsuc’™0° AC089894 5802358 " $Frclist{valt{per} 519°0°071° 5197824888
30067 171" $1time\n";
} else {
55 print "didn't find $pval\n™;

50

for my $pathogen (sort keys %subpatho ) {
print out2 " $sub atho{$pathogen}{detect} $pathogen in
$subpath0{$pathogeng{num}\
60 my @a=split(",” subpatho{$pathogen}{11st}).
for my $mkey (sort @a) {
?r1n$t%gTﬁ '}{Pro?eq ggtey\$t11ersTt{$mkey}{detect} from
$ti mkey}{num} su
! gﬁsm $mnkgy (sort keysq%{ssubt11e{$mke§}} ) {
65 my 8 —sp%1tE'\n",$?u?§11e{$mkey}{$mnkey fout});
my @Qc=spTit(" " ",
}pr1nt oUT2 "$b[0] Sc[2] $cf3] $c[4) Sc[7I\n";

3

70 T
print ouT2 “"DETAILS\n";
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55Ssubpat hof Spat hooenl f det ect | =" 5EOONI Qu"; el sif
(index(Stilerslt{Snkey}fdetectl, " TAXuNI Qu")+1 &&

i ndex( Ssubg@tefBeashogenl fdetect!, "sEQUN ou")+1 ) f  porus2006/022622
Ssubpat hof Spat hogenl f det ect | =" sEOuNi ou"; 1 60}el se f

Ssubpgih. avtdfr enl.i,fJ f_,sﬁll $nkey; Ssubpat hof Spat hogenl f numl=1;
Ssubpath f“fs £ éff' kea&%iwbpsﬂhbf)ﬂslﬁkeyl fdetectl; 1 65print ouTs
éﬁ%F‘i"f%Wé?‘leFﬁhﬁP@Weérm t f kkey} { t axconf |

" SS| nput - §£ E 2
tile rsltf Wi geie Ias\xﬁpathdﬂi;pmé@ﬂﬁl)w:}),

5 £
il 5 el TN

F 1nr/ 44qi t Fdor Ay BB i dsdre keys A{$subt11e{$mkey}} ) {

" Ss| npt - St RPN QUBhasHEkai Sweybirar ﬁm%iihogenl{ noni ' $subpat hof $pat h
ogenl fd et @gctr$subpat hof $pat hogenl fI i st I\n"; ny $nkey; 5if((ny
$1=i ndexUshlb the {$pat hogen}{list}," ))+1)
$nkey sub £§ 3t hof $pat hogenl f1i stI 041); else f

eyﬂsdbgat hof $pat hogenl flistl; 10ny $pathotax; ny $pat hogem for

rry St ark (FBPECPeFTHat hol f$rrkey| ol fstat} <=>
${ $pat ho} n@n&g@ija.l (ﬁst atll keys % ${$pat ho} f $nkey1l) f
$pat hot ax 2Bt me— ‘nebi’; $pat hogen¥r npat hol f $nkey1{ $t ar key} { nane};
15! ast® 1 Fr?;f JEJ f(. t_hot ax, 1,-1)>0) f .
i f(i ndexUSwtgdon%_ ey &%uemfaﬂ%?g«eyl I subl | ftaxl, $pat hotax) +1) {
my ft=splim(Isatldagsemection pdney bag peirtY@8kempbdsibl | ft ax1); 20ny $j;
for ($ps=1; fy I8 5 @?Iﬁﬁ“npe‘ftzugp‘Fe(céa[ag]‘ﬁer@es%gf-‘r""f’?ﬁ:}at hotax, 1,- 1));
I my $list $a[ $i1; for?rnﬁ1ﬁ?et4j~qr1';>$|1,< =$#a; $i ++) f
$list=join(",",fl i st $aM ; }, 29teemess st § $mmi pat hof $pat hogend f nunl )
f $mai pat hof $pat hogem f nonﬂ;lmai pat hof $pat hogenl { nunt +1;
i f (exi%sts I$miep: E@ras@apmgemmo}t{wﬁiim:} profstet;
$mai pat h%ﬁb‘ﬁf @ {1} {$j } 1$1i stl =j oi n(", ", $mai pat hof $pat hogem {1} {r
nfli stI b ailnéécohnehiphdnhogen, $subpat hof $pat hogenl | nunt) ) ; }

el se

$mai pat hofdggﬁﬂ}] connmfthj 1{$1i stl=join(":", $pat hogen, $subpat hoi $pat ho
gen}fnu i ﬁ' 1 else { $nmmi pat hof $pat hogem i nuni=1;

$mai pat hg¥' g&x c?@%‘rrﬁlll{ M $1i st =j oi n(": ", $pat hogen, $subpat hof $pat hog
enl f nao 40rn1z)(:$g1‘b elge f if( exists $nmi 272f num ) f

$mai zzzf nf} ?é’iamdzzlzf nunl+1:
$mai z2zzf | h§tIsqlOh Eecy SHRI1E igt i pat_hagen, $subpat hoUpat h
ogenl f nu ] %ﬁig >§§mrﬁ§a§'§§§ gﬁu%aXHQ €T wherd G Qé]ig,

Al

50$rra"fszzz "enﬁ'd)ﬁetﬁ& s ontRAL RPgen, $subpat hof $pat hogenl fnontl); 1 1

$sth~>fetc

my $out—$tax1d

$sth- >f1n1sh(),
50 }returncsout),

sub taxname{
my ($taxid) = @_;
my ($sth,$com);
55 my $sgql= "select name_txt from Taxonomy_names where tax_id=%$taxid and
name_class='scientific name'
$sth = $dbh->prepare($sq1),
$sth->execute();
$sth->bind co1umns(undef \$com):
60 $sth->fetchQ;
$sth->finish();
return($com);

sub taxparents
65

my ($parentid) = @_;

my $sth;
my $sql=""; y $tax
my $ch2—Jo1n("" " $parent1d,“,“),
70 $sql= "Select tax_id As tax_id from nodes start with tax_id=$parentid

connect by NOCYCLE tax_id= PRIOR parent_tax_id";
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1 55cl 0se(00T4); $tottile=scal ar(keys(%rai patho)); for ny $pathogen
(sort keys %mi patho) { my Slow, ny ntlip=0; for my $nkey (sort
f$b <=> $alyokeyp:8fet Smai pat hof $pat hogen1{1}1) f 60for mcHFIkR24ELYS
%4 $mai pat hof $pat hogenl{ 1}{$nkeyl}) { if(@lip) f ny

lit whil e(($i <=$#b &&
gb:g#l:l u(p)$5@§‘2"‘ 3} @wt# %&ﬂsnb{ i$1]) f $i ++; 1I 65spl i g)e({@;l {/\% Si);
I I moRTR 70} |f(Uc Ip = .
gogg/ 53%859%5682%36/ 022622¥)1&'}{%x% {exists $nmai zzzI num ) f Prl nt oUT3

"Ssl nput - ARy zzz{ nunt - 1; Smai zzzflistl\n"; 1
cIose(oUT pr| n buTZ ‘t\n"' pr| nt ouT2 "\n cc')nt_rol s\n"; ny
$det ect = 'S‘Mc? h@ual =" AFFX- TAOlO EX"; ny $pval ="AFFY"; if(exists
$frcl |1@t{ pdS b-Ex"}) f $val =" AFFX- TAG Q EX"; 25elsif(exists

$frclist{"AFFx-Tagto-EX"}) { $val =" AFFX-Taglo-Ex"; 1 if(exists
Urcli stf{$val ) f $detect="FAIL" ifOfrclist{Svall fperl <20); 30print

oUT2 " $det ect @ﬁlﬁﬁbln&ﬁ)ﬂc r]iﬁMﬁI:ahdcnpﬁE l:a\'za‘ﬁbrﬁl:ﬁ% pﬁg&ﬁﬂkrﬁgx{aﬁe\fﬁdm}ﬂfe mgﬂ'om%%
I

?nalsl Sd Sm(._) Ttea%i“;i 1 1%&3%‘{&[;% “Lﬂr%{aﬁ’.]]“’d%%pe&%ﬂeg lflvenhan %a\yafgr%thﬁ %mem]s:. t:mn is specifically

35$detect e“% g““" f“ﬁﬁ“&%f‘ﬁ °Ia§1fl~?mTis PSR T e D 2lal e b eid s

Sfrclist f%@eﬁasllﬁlﬁpa‘t@@kmeﬁo%{@m }{per}<20) {$detect= FAI L ;

$tilsuc=-2;} print oUT2 " $detect Sfrclistf$vall{per}\% $pval

$frclistfipaldldmat} bases called of $frclistOvallflenl with

", 40print OUT "$val . $SI nput
ﬁ:ﬁ r (r:I’lB.I St ];,li\cl)g.l b@ﬂ%ﬂr%ﬂm re%%gn thll;lg?Qg)\T?le role of ngclem acid amplification and dctcchongthc clinical

t hal i #ha" $t i | Pisebickhxkd8TED IR RAGEEGDI, 91, Bo1375t | Sval | {per}' 499' 0' 0' 1' 49
9' 426.92 24' ' Mclonthibh, BB BRToz0, €SBkl RILI A Mottt J00) b R UBR R detection of

Mycoplasma pneumoniac, Chlamydophila pnemmoniae, Legionella pnenmophila, and Bordetella pertussis in clinical
spcclmens Mol Cell Probes, 19, 314-322,

Roth, 3.B., Jalava, ]., Ruuskanen O., Ruchola, A, and Nikkari, S, (2004) Use of an oligonucleotide array
25 for Iaboratory diagnosis of bacteria responsible for acute upper respiratory infections. J Clin Microbiol, 42,
4268-4274.

4. Gardner, 8.N., Knczmarski, T.A., Vitalis, E.A. and Slezak, T.R. (2003) Limitations of Taghan PCR. for
detecting divergent viral pathogens illustrated by hepatitis A, B, C, and E viruses and human
immunodeficiency vitus. J Clin Microbiol, 41, 2417-2427.

30 s Ecker, D.J., Sampath, R., Blyn, L.B., Eshoo, M.W., Ivy, C., Bcker, I.A, Libby, B., Samant, V., Sanues-
Lowery, K.A., Melton, R.E. ez al. (2005) Rapid identification and strain-typing of respiratory pathogens for
epidemic surveillance. Proc Natl Acad Sei U S 4,102, 8012-8017.

6. Zammatteo, N., Hamels, S., De Longueville, F., Alexandre, L, Gala, .L,, Brasseur, F, and Remacle, J,
(2002) New chips for molecular biology and diagnostics. Biotechnol Annu Rev, 8, 85-101.
35 7. Campbell, C.J. and Ghazal, P. (é004) Molecular signatures for diagnosis of infection: application of
microarray technology. J dppl Microbiol, 96, 18-23.
8. Briese, T., Palacios, G., Kokoris, M., Jabado, O., Liu, Z., Renwick, N., Kapoor, V., Casas, 1., Pozo, F.,

Limberger, R. ez al. (2005) Diagnostic system for rapid and sensitive differential detection of pathogens.
Emerg Infect Dis, 11, 310-313,

40 9, Hacia, I.G. (1999) Resequencing and mutational analysis using oligonucleotide mictoarrays. Mat Genet, 21,
42-47,

10. Kozal, M.J., Shah, N., Shen, N, Yang, R., Fucini, R., Merigan, T.C,, Richman, D.D., Morris, D., Hubbell,

E., Chee, M. et al. (1996) Extensive polymorphisms observed in HIV-1 clade B protease gene using high-
density oligonuclectide arrays. Naot Med, 2, 753-759.

45 11, Cutler, D.J., Zwick, M.E., Carrasquillo, M.M., Yohn, C.T., Tobin, K.P., Kashuk, C., Mathews, D.I, Shah,
N.A.,, Eichler, E.E., Warrington, J.A. er al. (2001) High-throughput variation deiection and genotyping

using microatrays. Genome Res, 11, 1913-1925,
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45} S$detect="PAss"; $tilsuc=1; $val ="ATNAc1"; $pval =$val; if(exists
SfrclistOvall) { if($frclistpvallfperl<20){$detect="FA L";
$ti | suc=- 2wl 2064i38s2 OUT28det ect $frclistfSval | { per}\ % Spvads2o06/022622
$frclistUvall frmatl bases 50called of $frclistlSvall{len} wth
$frclistf$val | {m s} misidentified\n"; print OUT
" $var $s| nfplep ey RireRias o, madl. Al iAd opsi 1M, Drobniewsli F., Allgand@oD.,Q D;imoSndl, .
thal i ana- | ti | sUerChAGRA%04iA903 3Kkl Shabik HiBShd (k8 lid’ 519
82488' 8 3006' ' lﬁ.%?@lt' e\ N 1%%2% # Siﬁetﬂﬁk a:n't iy pyal\n";
1 for ny $pat NEGERTEEHFE eegioghinpaene ey yctciopyy INA gy gewome Res,8, 435-44s.
$subpat holipat Hifgenizpadd-EcTichdhdtenstyBa. dndiPagnagio (6B Eobictfhrd: detvetiv) Yin" ;
60ny @=spl it (hést depchspubpabhatdpatinogerafibissrsd); for ny Snkey(sort @) {
pr! nt OUTZ " Wi@o%,e‘ﬁ.J.%ﬁ)@.ﬁtdeéa%s,sﬂ.i,fsE]%gly }E,%%a%&}(ﬂv &?Qﬂ&exseu GL, §2002)
StilersltlkkeYlf num u@s A ol my $mkey (sort tkh%y1 ol Coll
o $subt i 1e { S m(gq}t/zsn&c- cc%c E\fﬁ@:ﬂ on of 18 pathogenic microdrganisms usiig rmicroarray techndlogy.
@-=spl it ("\n" PEeerdbif&iBkey11$mkeyl fout 1); ny @s=split(" ", $b[1]);
print oUTE. " $b{iBdn, B8] Rilsob {13 Radhetioh] 1 LS Db, 1T 7, Vibwhatil)| V.90 Kuttharsk WA. and
"DETARE5\ n";  A:2068/ d85 18 BGT US00 é@&&@&%ﬁh@%ﬂ&ﬁ@%@%& &,@Jﬁey s
%subpat ho ) féﬁcr@?ﬁy}gz isgl 1\ n$Subpat hol $pat hogen et ect at hogen
oge i ;

i n $subpat hol $pa nlr{iun\n";

@=spl it (19", s¥ishpht-NErEpa: Folgen ReddskD-)Ravel f.Fowpmgn, SRKEloyag.BrR. an@) {
print 01i T2 " MiraSes. (RR dicrdhirdylbesedbstduiaayor mtleflcrtilus §neBi isolates. Genome Biol,
$tilerslt{$nkgwpnum subseq.\n"; for ny $mkey (sort keys

% $subti | of kkeyl | f..print.Ou ubtil e{$ L f Srmkeyl foutl: 101 1
1 cl o?f‘te( o %‘% S)é"gg&ﬁ%w iz V8 %ﬁ&éﬁc@%‘ﬁgﬁﬁsﬂm‘w T¢gEpu. . Lin BT.
$user name=" nc BroMilles, 2@, GIoaxEslsRa hrerpltionobthe SARfgorenevimsisinahish Hyingiiput, higj-
$connect =" dbi dasiaok@rpdatadya seivne Ry 14, 398-405.

$sql | dr conne ? i, RSB REFRE S ATSINAY | ‘@Qﬁ%ﬁ%%é%&g?ﬁs%“&% 3Pta P4 apd
DOT- >connect nne. rnane assSWor a, . == 1,
At ocgm ¢ = "BRACE e REREN R RERIR e SN i e

20 GeneChips in characterization of the genomes of two strains of coronavirus infecting humans. 4pp! Environ
Microbiol, 72, 207-211.

19. Wang, Z., Daum, L.T., Vora, G.J., Metzgar, D., Walter, E.A., Canas, L.C., Malanoski, A.P., Lin, B. and
Stenger, D.A. (2006) Identifying Influenza Viruses with Resequencing Microarrays. Emerg Infect Dis, 12,
638-646.
25 20. Lin, B., Wang, Z., Vora, G.J., Thomton, J.A., Schour, J.M., Thach, D.C., Blaney, K.M,, Ligler, A.G.,
Malanostd, A.P., Santiago, J, et al. (2006) Broad-spectrum respiratory tract pathogen identification using
resequencing DNA microarrays. Genome Res. 16:527-535
21. Lin, B., Blaney, K.M., Malanosld, A.P., Ligler, A.G., Schnur, J.M., Meizgar, D., Russell, K.L. and Stenger,
D.A. (2006). Naval Research Laboratory,
30 22, Altschul, 8.F,, Gish, W., Miller, W., Myers, E.W. and Lipman, D.J. (1990) Basic local alignment search
tool. J Mol Biol, 215, 403-410.
23, Davignon, L., Walter, .A., Mueller, K.M., Rarrozo, C.P., Stenger, D.A, and Lin, B. (2005) Use of
resequencing oligonucleotide microarrays for identification of Streptococcus pyogenes and associated

antibiotic resistance determinants. J Clin Microbiol, 43, 5690-5695.
35
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-DOl::errstr"; return $dbh; 1 sub cl oseconnecti on
35%dbh- >di sconnect; return; Lb taxfrongi 40ny ($gi) = nmy $sth; ny
$taxid=-1; my $sqgl = "select tax_id fromgi _taxid_nucl where gi4dgi";
$sth = $dbh->prepare($sql): 45%st h->execute();

$st h- >bi nd_col uims(undef, \$taxid); $sthurfetch(); ny $out =%t axi d;
Ssth->finisq&£;_50[eturn($out); 1 sub taxname{ ny ($taxid) = ny
($st h, Scon) ; VBB clgwed i5° " sel ect name_txt from Taxonony _names where
tax_id=$taxid and nanme_cl ass="scientific nane'"; $sth =

$dbh- >prepar e($sql ); $sth->execute(); $sth->bi nd_col ums(undef,

\ Scam); 60%sk h- >fRmethed congyisiest i ni sh(); return (Scorn); sub
taxparents 65{ Wsuﬁﬁ@ﬁ{g%lﬁrgﬂty of Wlo%%&l RequbMcePBUutios (8 tabrid¥ic di¥abase
Sch2=join("",",", $parentid,","); 70%sql= "select tax_id AS tax_id
from nodes start w th teasedpespgdvaliy phtaxmamedesuy Noc YCLE tax_i d=

PRI OR parent _tax_id"; wl}égﬁ&gﬁfoﬁ%ﬁsgﬁ)ﬁée'sj%qgeﬁéelx%g@ netic database

'$' SgEh' f| ai gh1111>I 5N- SATat $sql ); $st h- >execute0 ; $st h->bi nd_col
umms (undef , \ $tax) ; $stdwessdhatFrtym a s@yhior gack peagench-asfiet ch() ) {
$Ch_2=1 ol n(""" , "ref)'_ _gaf?(ta)g%ti%)c i&en‘ﬁﬁ&gﬁbf fazisecpbn l%@(a)(orionﬁcelteHﬂQ:( Sf:hZ) . }
Qovi ously, many nodifications and variations of the present invention

are possibl e in |ight Werdihepatog be taxardiinigsntificatiangisespag af the Sllpwinge

understood that the clai nedcrﬁé?ré%egéd%pmCQ&c@éf%&bibaﬁgthgtﬁR%%Se t han
as specifically 15described. Any reference to claimelenents 1n the

singular, e.g., using the arheren g critgrionis gagishied:t he, " or "said" is not

construed as limti ng the Q'ls adi létgﬁmsv@lﬁﬂme%xongﬁf:%sﬁlﬁcc%ﬁthinjonly
Whel en, A . C. and Persing, D.H (7199 The role of nuclelic acid

anplification and detection in tthesiedl¢®akenal 20ni crobi ol ogy
l'aboratory. Annu Rev M croliglingife tadsh@md Ssult of the biological sequence having

the highest score among the plurality of biological
sequences when the highest score exceeds the score of
the biological sequence having the second highest score
by a predetermined score ratio threshold;

reporting a child taxon when all the taxonomic results contain
only the child taxon and a direct parent taxon to the child
taxon; and

reporting a common parent taxon in all other cases.
2. The method of claim 1, wherein the score ratio threshold is about 30%.

3. A method comprising:
performing the method of claim 1 two or more times with different pluralities of
biological sequences to generate a plurality of taxonomic identifications;
wherein the inputs to the genetic database queries are subsequences that
are correlated to predetermined prototype sequences from target
pathogens; and
grouping identical taxonomic identifications with the corresponding prototype

sequences.

4. The method of claim 3, further comprising:
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2. McDonough, E. A, Barrozo, C P., Russell, K L. and Metzger, D
(2005) A nultiplex PCR for detection of Mycopl asma pneunoni a;

Chl anydophi | a pneunoni ae, Legi onella pneunophila, and Bordetella
pertussis in clinical specinens. M Cell Probes, 19, 314-322. 3.
Roth, S.B., Jal av@porting a [R4HMSKRBEMor Ehch o MUORABpatifdoeRTE WHiMKRE lof the-
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bacteria responsi bl e f'®fong@istidentifsdipny by sprrespendy o WQE%FBWEO. YP§ Cin
M crobial, 42, 4268-42%¢4uendos ofFAE REK patfdgbh is (KAGHEBY &'t child Axon Mkl i S,
E.A and Slezak, T.R ( 003? Limtations of TagMan PCR for detecting
di vergent viral pathodd® meibrgri?ofed by hepatitis A, B, C, and E

vi ruses and human i mmunodeficiency virus. J Cin Mcrobial,

41, 2417-2427. 305. Ecker, Sanpath, R, Blyn, L.B., &o0o, MW, Ilvy, C,
Ecker, J.A.,>Li bblhe nsthodgfplai 4, fyther comprigige: Lowery, K. A, Melton,

R E eta?. (2005)rfaeh ffieRkdbhiatbimcaldd o8t rai n-typi ng of
respiratory pathogens for epidem c surveillance. Pro Nail Acad Sol
USA, 102, 8012-8017. ¥ iugiprrathes theyositipggendy sontagr onlpdie sigglg taxgm) | e,
F., Alexandre, I., Galghillllaxon Bh@SHEH postiive RNH:sRETRASnly dhe ht@R@2dn New
chips for nol ecul ar biol ogy and di agnostics. Biot echno?f Annu Rev, 8§,
85-101. 357. Canpiefp dirgst pareyiaxortpgheshildpaxopxgo4) Mol ecul ar si gnat ur es
for diagnosis of infecti@ondRRhi Gahii9N SherFht 0array technol ogy. J
Appl Mcrobial, 96, 18-23. 8.Briese, T., Palacios, G, Kokoris, M,
Jabado, 0., [Au, Z., Renwi ck, N., Kapoor, V., Casas, |., Pozo, F.,

Li mberger, 4 et Blemdi?dQ8laik ANNRI the ﬁ¥t§&@1§b$ﬁﬁut€r§ﬂgﬂm@iﬁ%.Sens' tive
differential detection of pathogens. Eine?. g Infect s, 11, 310-313.
409. Hacia, J.G (1999) Resequencing and nutational analysis using

ol i gonucl eotj de M.LiRahiudYsmprNal: Cenet, 21, 42-47. 10. Kozel, MJ.,
Shah, N., Shen, N., Yang, R, Fucini, R, Mrigan, T.C , R chman,
DD., Morris, D., Magmdererfopming igaethyd ofelaigy6. (1996) Ext ensi ve

pol yr nnphi sns observed in H V-1 clade B protease gene using

hi gh-density oligonucl eotide arrays. Nat Med, 2, 753-759. o
4511. Cut | er 8 D. J A mthgadqf pragessing ealogiesliseregce phtained figsman asgay Fomprisg:
K.P., Kashuk, C. cobdatti@Wase dlls losiidn a DrefeterntmhdMs@df podridas withilihd ngt on,
J.A eta?, (2001) High-throughput variation detection and genotyping
usi ng nicroarrays. GCerfttiesiRbiequanse tofd13-1925. WD

2006/ 138182PCT/ US2006/\AR262%cH &ty ikl RiagTinkindis bRl s BaprGonts MENO,
E., Belt% A, Small, P.M, Drobniewsld, F., Alland, D., Desnond, E.,
Hol odniy, M and Drenl cow, S3pabilinoigysubstznse hyhadiing teemergasianEsea il
speci es identification usingndibtedidaidapqRatd,ern recognition

anal ysis of generic Mycobacterium DNA arrays. Genome Res, 8,435-448.
13. Lin, B., Vahey, MWhereiniigsubstapse is myt thegupleic pridof pgectmatiodzpd 13,
(2003) Bi ol ogi calgetchhiga tl@%tﬁﬁéﬂs&%le‘hh@le&ﬂ\@/\?élyﬂ%ﬁisﬁ%‘&r&@lﬁbl‘é}é’ical
profiling. din Chem 49, 1045-1049. 14. | Son, WJ., Strout, C L.,
DeSantis, T.Z., Stilwepquency relativedp pedrence geayencgnd Ander sen, G .
(2002) Sequence-specific identification of 18 pathogenic

m croorgani sms using mcroarray technol ogy. Ml Cell Probes, 16,
119-127. 15.9- W | s'és mefeofiof cleim & grhereipythe subitgige s A@hprimgr. | DeSanti s,
Ti,, Viswanathan, V.S., Kuczmarsld, T.A and 10Andersen, G L. (2002)
H gh-density mcroarray of small-subunit ribosomal DNA probes. App!
Environ M cri8bi olThegwtliod gdaipey furthepcompipi, ME., McAfee, F., Cutler,
D.J., Read, T.D. sciBai8lapotentidBOWMIBRendeBt an Khfal BYRY frof 1R biOEcAVBlq8EREN,
A. (2005) M croarray-based resequencing of nultiple Bacillus
anthracis isol ates. GeHshEeBs O S@glemgt?otlﬂsmcrlwwm@l,smuswlpwmSé\B’rt ,
T.J., Vega, V.B., NortglsoldEang Cutler, D.J., Richnond, T.A , Stanton,
LW, Li; ET. and Mller, L.D. (2004) Tracking the evolution of the
SARS cor onavi r us calsulangiheatio pfusiags bases wihig Fhecetsstial subsesyerpaenci ng

11. The method of claim 10, wherein the SNP threshold is about 20%.
34



1. A nethod conprising: submtting a plurality of biological
sequences in queries to a taxonom c database to produce a plurality
of taxonom c results; wherein the biological sequences are the output
of genetic database queries that return a score for each sequence;
and reporting a taxonom c identification based on the taxonom c
results; wherein reporting the taxonom c identification uses one of
the fol |l owi ng- crithermeshod eE elginstls futher qompeFiBs-ce of step being the
first step wher eidiehlifg Glipb@hiti@ ibbRuSRE by bhfse, WRROLL L0 ofurdhdBh&s

t axon when the taxonomc results contain only the single taxon;
reporting the taxonomniigahwsgpriqerbashdreshidogi cal sequence having the
hi ghest score amggidul@n@iht kbiok ¥nife HRQWREINGR! cxREALEERRMIRBIhE;

hi ghest score exceeds the score of the biological sequence having the
second hi ghest score b§preatipstbeieedigsadiresdeaing gotldha miieefiipigge bases is
reporting a child taxaRi@ludiple-taiemtagrnom c results contain only
the child taxon and a direct parent taxon to the child taxon; and
reporting a comrﬂﬁlnﬁ\a%ﬁﬁétlhﬁgal&g?femls@ftwn ¢ preendedipaientiabsubseryenpreto AgEn of
claiml, wherein the sgeh&ubilefcd tMgeshold is about 30% 3. A method
conprising: performng the nmethod of claiml two or nore tines with
di fferent pl ural i%®lcalsliggthpragp ehjiniqie basg éhiadie queryguhsequgae- a plurality
of taxonom c identifications; wherein the inputs to the genetic

dat abase queries are subsequences that are correlated to

pr edet er ni néd- pr &lﬁtﬂgﬁ&@d§égeﬂehh2e§h¢rﬁ@rﬁhqwcgéibaﬁgahrﬁibg@n%eboaw%-

groupi ng identical taxonomc identifications with the correspondi ng
prototype sequences. 4. The nmethod of claim3, further conprising: 33
reporting a lgosi tfhganethod of ¢laippl2, wherpingepepting thegxipading andreepailatingis

whi ch one of the {RxaNQREnGLd 198 D1 Idchifat bARSekdRALd SRAHASRRRAR LS00 e Of
t he prototype sequénces of the tar?et pat hogen is the sane as or a
child taxon of tHewerdhagehungme hesgerllst axon. 5. The nmethod of claim 4,
further conprising: reporting a final taxonom c identification of:

a single taxon when the positive results contain only the single
taxon; a chilPd t abemeilivd ef elpim 12, futhersompriEngesul t s contain only the
child taxon and %uﬂhﬁﬁ%tth@«ﬁ{e%bge@ﬁ& thQ gbitic Qhthtate HhVKAGy (PHeifF GETTON
parent taxon in all other cases. 6. The nmethod of claiml, wherein
the nmethod is conput erti¢lpgirad prenense) wipn thedenghod thetayery sehsprieadesgd theeans
for performng the nmethad,Qhiqat 8s89 FithiPthe AudFp btOnbtce RILOGRSRIABInG

bi ol ogi cal sequence obtained froman assay conprising: converting
base calls |ocated in "8Ye@gdt-ermined |ist of positions within the

bi ol ogi cal sequence to N, wherein each entry in the predeterm ned
list of positions represents the capability of a substance

hybri di zi ng o a Heacthwd phgainsd wheselg dirdpaiameneinguds: ogi cal sequence;
wher ein th_e $Ub5tt§é1(‘flfaer}‘ @b@%en&é&nﬂﬂﬁlaﬁ'e&t @E@r&tg&fusﬁuiﬁ% 96 caﬁ@,taﬂ@gen;
and determning the ratio of single nucleotide polynorphisns in the
bi ol ogi cal sequerbelepsh at the guerssuliseaemmes is prase bay L Wrhetes, toe leqgilpoiibe hod
of claim8, wherein thg.SURRELARES it Bod 304 B Hh B End 8o of tRARLEBBOd Of
claim8, further conprising: sSelecting a potential subsequence of an
initial length fromtWéltl’b‘i%Fé‘gﬁ%ﬁlbseﬂé@m@ﬁ@él,eﬂ%@Wt((ﬁh,ﬁlﬁlﬁt of the Qusfhgl e
nucl eoti de pol ynor phi sBselfnlehb®) 8355NP1d) by esieldlmarmegabGul ating
the ratio of unique bases within the potential subsequence. 11. The
met hod of claim 10, wiebEfsnecelesNpan Hyhasisandiratia obwinye bagevithipphe The
method of claim 10, fuyptRehneQRRishMst H%1t@9¢€i ng the potenti al
subsequence by one base, "'when the ratio of unique bases is above a
uni que- base threshold; recalculating the ratio of unique bases within
t he extende ot [ il i ' and

recal cul ati ggpun??l Fh?hhgalrdg?fﬁgf%% glﬁllnc%ﬁ%ﬁ%ggd;g c%r&ﬁﬁ%ﬁ%\%@%ﬁ%&i

uni que- base threshold; renoving trailing N base calls fromthe

18. An apparatus comprising:

means for performing the method of claim 17.
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means for performng the nethod of claim17. 35 WO

2006/ 138182PCT/ US2006/ 022622 97748W)1 Seq Listing SEQUENCE

LI STI NG <1y@>oddrsezeski , Anthony P Lin, Baochuan Schnurpcgg€bocze22
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