Supplemental Material — Zhang, M., and W. Gish (2005)

Three analysis methods in EXALIN

EXALIN could be used in three basic ways that differed in their accuracy and speed.
Method 1: Full dynamic programming with splice site information (EXALIN-DPS)

EXALIN-DPS was chosen to be the default method used by EXALIN, as it made minimal
use of heuristics and was guaranteed to provide an optimal answer (including the complete
optimal alignment), its behavior was governed by the fewest number of parameters, and only two
user-supplied inputs were required: a transcript sequence and a genomic sequence. The practical
weakness of this approach was that it was the slowest method and its memory requirements could
be prohibitive. The initialization and recursion equations are provided in Methods and included a
comparison of M(i,j) to 0. The traceback procedure to produce an alignment was initiated from
the highest-scoring point in state space, which yielded locally optimal alignments. For a single-
pass approach to the alignment, the memory in bytes required for traceback data was equal to the
product of the lengths of the two sequences.

When free memory was determined in advance by the program to be unable to
accommodate traceback information for the entire search space, a three-pass procedure was
automatically employed. The first and second passes identified the start and end points of best-
scoring alignments by full DP in the forward and reverse directions, with no voluminous
traceback information recorded at this time. The memory required for these two passes was
merely a linear function of the lengths of the two sequences. The third pass then performed DP
restricted to the region defined by these start and end points, this time with traceback information
maintained. When long genomic contig sequences were involved, the three-pass procedure
generally decreased memory requirements below 512 MB for human ESTs aligned to human
genes and did not severely degrade speed. If an approximate location for an mRNA was known in
advance, perhaps through a preliminary BLASTN search, the dynamic programming could be
optionally constrained to the relevant segment of the genomic sequence. Reducing the area
explored by the first two passes then increased speed proportionately.

Method 2: BLASTN-guided dynamic programming (EXALIN-BLAST)

Three user-supplied inputs were required when the optional EXALIN-BLAST method was
invoked. In addition to the usual genomic sequence and transcript sequence, an output file from
BLASTN was also utilized. For this method, BLASTN would be executed in a prior step to locate
similar regions between the transcript and genomic sequences. To obtain the precise input format
for BLAST data to be read by EXALIN, a BLAST parser (written in PERL) reformatted the
BLASTN output. The parsed result provided the start and end coordinates of HSPs (high-scoring
segment pairs; Altschul, et al., 1990) in both the genomic sequence and spliced sequences, which
were used to guide the dynamic programming by EXALIN.

Initiation and termination (“anchor”) points for DP were localized a distance g (default
value 40 and user-modifiable with the —g parameter) from the start and end of each HSP. If an
HSP was shorter than g, the distal end was used as the anchor. Except for the 5’- and 3’-terminal
HSPs, the method used a global approach to DP, in which M(i,j) was not compared to 0 in the
recursion (Needleman and Wunsch, 1970). For most regions of DP, traceback began at the DP
termination point. For the 3’-terminal HSP, traceback began at the highest scoring point in state
space. EXALIN-BLAST only reported alignment information in the vicinity of its splice junction
predictions, which could limit its utility. Drawbacks to the approach were that the path of the
MLL spliced alignment identified by EXALIN-DPS might not be accurately traversed here; and
the overall alignment score was inaccurate because it only examined regions local to splice
junctions and could double count some portion of the similarity score for exons shorter than 2g.
For same-species alignments, EXALIN-BLAST identified splice junctions only marginally less
accurately than EXALIN-DPS (data not shown). Besides its speed, an advantage of the method
was that the multiple “topcombo” group output of BLASTN could be utilized: when multiple non-
intersecting sets of consistent HSPs were reported by BLASTN, as a potential consequence of



paralogous gene duplications or pseudogenes being present in the genomic template, EXALIN-
BLAST could provide a spliced alignment for each group (Fig. 3).

Two principal classes of outcomes were possible in the BLASTN search results, with
different dynamic programming strategies taken to address each one. First, several nucleotides of
the transcript might be missed between two adjacent HSPs or the ends of two adjacent HSPs
might overlap. In this case, only the region encompassing the gap or overlap was explored by DP
(Figure 2A). Three subclasses of outcomes could result from this: dynamic programming might
coalesce the two HSPs into one unspliced alignment (not shown); a splice site might be found in
the originally missed nucleotides (Figure 2.A.a) or in the overlap (Figures 2.A.b); or additional
exon(s) might be found (Figure 2.A.c). If nucleotides from the transcript could not be accurately
mapped to the genomic sequence, no satisfactory high-scoring alignment was likely to be found
by EXALIN-BLAST, in which case the program would emit an error message and return an easily
testable, non-zero exit status. In such cases, increasing the bounds of the dynamic programming
(EXALIN-BLAST command line options —f and —g) might allow a satisfactory alignment to be
found, but the likelihood of this was not evaluated.

In the second class of outcomes from BLASTN, one or both terminal segments of the
transcript sequence might not be aligned. Terminal exons might have been missed completely in a
heuristic BLASTN search if their identity was too low, or they might have gone unreported by the
program (even if found) if their score was below the cutoff. In such cases, the strategy
implemented in EXALIN-BLAST was to establish an anchor point at a pair of matching residues
located several nucleotides internal to the nearest reported HSP and extend the dynamic
programming from this point to well beyond the end of the HSP in the genome. Many different
outcomes were possible from the extended DP. Sometimes the original HSP would not be
extended beyond its original boundaries (Figure 2.B.a). When the alignment could be extended,
though, it might have extended the original HSP (Figure 2.B.b) or been ascribed to one (or more)
new exons (Figure 2.B.c).

The distance, d, extended by EXALIN-BLAST along the genomic sequence in our study
was a function of u, the length of the unmapped terminal segment of the transcript, where d =
min(50000, 0.01*4"). The minimum upper limit of 50,000 seemed a reasonable compromise
between speed and sensitivity for sequences of human origin. For other species, a lower limit may
be more appropriate and would lead to shorter execution times. The factor of 0.01 would roughly
ensure that any alignment of length u would not be expected by chance in the extended region.
EXALIN-BLAST could fail to map terminal segments of transcripts due to extensions not
proceeding far enough, due to significant polymorphic differences or rearrangements existing
between the haplotypes represented by the transcript and genomic sequences, or due to cloning,
sequencing or assembly errors. When one or both transcript termini were not found, EXALIN-
BLAST nevertheless reported the portions it was able to align, which often included multiple
exons.

An advantage of the EXALIN-BLAST method was that it could utilize multiple group
output: multiple alignments of a transcript to different loci on the same genomic sequence, as a
potential consequence of paralogous gene duplications or pseudogenes being present in the
genomic template (Figure 3). For such situations, BLASTN can optionally order the HSPs by
strand and position, and then cluster the HSPs into internally consistent and non-intersecting sets
(so-called “topcombo groups”). When more than one group was reported by BLASTN, EXALIN-
BLAST processed each group separately and reported an optimized alignment for each. Use of
groups beyond the first may be desirable for reducing the risk of missing the native alignment
when the BLASTN search or its clustering heuristics may have faltered. In the case of an
unfinished genomic sequence template, for example, the native locus for the transcript might have
been partial and ranked lower in BLASTN output than a paralogous gene copy that was more
complete or than a pseudogene that lacked any introns at all. By post-processing EXALIN-BLAST
output for exons or complete spliced alignments that exhibited a minimum level of identity, the
native locus might be more accurately identified as a lower scoring alignment. When BLASTN
reported multiple groups, we saw some evidence that the EXALIN-BLAST result for the first
group was more likely to be partially in error. We suggest that EXALIN-DPS should perhaps be
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used instead in these cases. While EXALIN-DPS was potentially vulnerable to the same
occurrences of paralogs and pseudogenes, this full dynamic programming method was guaranteed
to find shorter or less-conserved exons and, consequently, did not seem as easily sidetracked by
similarity (spurious or otherwise) to non-native regions.

Method 3: Full dynamic programming with a simplified splice site model (EXALIN-SSM)

A third method was implemented in which splice sites were scored similarly to
EST GENOME. A small penalty was applied for canonical GT..AG splice sites and a severe
penalty was applied for non-canonical sites.

Additional Features

Most EXALIN parameters governing scoring and heuristics were user-modifiable,
allowing the program to be targeted to a wide variety of conditions, including different
sequencing error rates, mutation rates and expected gene lengths. While the program by default
used the simple (+5,—11,—11,—11) scoring system, and each of the component scoring parameters
could be altered on the command line, the program would also accept a fully-specified scoring
matrix read from a file—a feature perhaps most advantageous in cross-species comparisons.

By default, EXALIN compared the transcript sequence on both + and — (reverse
complemented) strands to the genomic sequence and reported the best result of all. Due to data
handling errors, sequences may be provided in an unconventional 3°—5’ orientation. To
accommodate such reversed transcripts directly, EXALIN optionally (-s1) reversed the splice
models before analyzing the sequences. For cases where the forward/reverse orientation of a
transcript was unknown, EXALIN could optionally (-s?2) utilize the splice model in both forward
and reverse directions and either report the results from both orientations or just report the best
result of all. To accelerate this more extensive search with both forward and reversed splice
models, a heuristic employed by EST_ GENOME was also implemented in EXALIN: only the
strand of the transcript yielding the best scoring alignment with the forward splice model was re-
aligned using the reversed splice model. Alignments to the conventional orientation were
indicated in the output by “SPLICE-DIR: +”, whereas alignments using the reversed, non-
complemented splice site model were indicated by “SPLICE-DIR: -”

In reporting sequence coordinates, EXALIN assigned the same coordinate numbers to
complementary residues from the plus and minus strands of each sequence. This is the convention
used by BLAST, but it differs from Sim4 and EST GENOME, two programs which re-number
residues on the complementary strand starting from its 5” end.

Internally EXALIN used 4-byte integer values in its DP recursion but accepted fractional
values for scoring parameters. To maintain precision, all scores (the similarity scoring system,
gap penalties, and splice site model scores) were scaled up by a factor of 100 and rounded to the
nearest integer prior to the DP steps. The maximal scores obtained by DP were then scaled down
by the same factor prior to output.

Micro-exon Prediction

Unrelated to the data set of Volfovsky et al. (2003) is the example shown in Figure 4 of
an EXALIN-produced alignment containing a 7 nucleotide micro-exon. The EST sequence in this
case exhibits a common pattern of sparsely distributed ambiguity codes throughout most of its
length, with a higher concentration of Ns near the 3’ end. All intron predictions are flanked by
canonical GT..AG splice sites. The micro-exon was not reported by EST GENOME, Sim4 or
Spidey. As for the 3’-terminal exon, Sim4 did not detect it at all. Spidey reported the last exon
only to position 543 of the transcript, omitting the last 53 nucleotides. Using BLAT with our
default parameters (see Methods), the micro-exon was not detected. If just a single seed match
was required (-minMatch=1), BLAT then detected the first two exons, including the micro-exon,
but truncated the last exon at position 543. When the -~fine option was further added, the micro-
exon was no longer detected and the alignment was truncated even sooner, at position 508.

Cross-species alignment



For a given ortholog pair, the mapping of sequences from the Makalowski and Boguski
(1998) data set to contemporary RefSeq entries was deemed successful only if all of the following
criteria were satisfied: 1) both members of the pair could be mapped to RefSeq entries by
BLASTN; 2) both members aligned to just a single locus in their native genomic sequence; and 3)
the native RefSeq-genome alignments exhibited >99% identity and >97% coverage of the
transcripts. In all, 219 orthologous pairs of transcripts were successfully mapped to RefSeq
entries. The locations of coding regions and exon boundaries were then extracted from the
RefSeq annotation and donor/acceptor splice junction pairs were collected just from the introns
located internal to coding regions. A total of 2,354 splice junction pairs were so obtained from the
human data and 2,383 pairs from the mouse.

Exon counts and exon and intron length distributions

We compared the performance of the programs in other respects, as well. For the
aforementioned set of 16,639 human ESTs aligned to the human genome, each of the programs
predicted different numbers of exons and produced different length distributions for exons and
introns. (Tables 8-10). This further illustrates that the introduction of sequencing errors,
polymorphisms and incompleteness of sequences can lead to disparities between the different
programs and, consequently, ambiguity in the results.



Figure 2. BLAST-guided Dynamic Programming. Dotted rectangles enclose the areas explored by
DP with EXALIN-BLAST.

A. When BLASTN missed a small fragment of EST sequence or two HSPs overlapped, part of
two flanking HSPs in EST sequence and the relevant portion of the genomic sequence were used
in dynamic programming.

a. Missed part is distributed among two HSPs. Two thickest lines are original HSPs found by
BLASTN.

b. Overlap part is assigned to two HSPs and splice site is found. The thick lines are the final result
predicted by EXALIN.

c. Find another small HSP. Two thickest lines are HSPs found by BLASTN. The middle line is the
new exon found by EXALIN.

B. When 5’- or 3’-terminal portions of the transcript sequence were not mapped by BLASTN, the
missed part plus adjacent tens of nucleotides in first HSP were aligned with an extension portion
of the genomic sequence.

a. Missed portion not found.

b. Unaligned segment is just an extension of the original HSP.

c. Another exon is found.

Figure 3. BLAST alignment group output. The same transcript aligns well to two genomic loci.
HSPs in the same “topcombo” group from BLASTN, which are consistently oriented along both
sequences, would be processed separately by EXALIN-BLAST to produce two optimal spliced
alignments.

Figure 4. EXALIN-DPS output for an example containing a micro-exon and all canonical GT..AG
splice sites.



Figure 2.

Dashed rectangle: Area of exploration by dynamic programming

Thick black line: HSPs originally identified by BLASTN

Thin black line: Exon or part of exon identified by dynamic programming
Dashed line: Intron
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Fig. 4

EXALIN [28-Mar-2005]

QUERY: gi|1766096|gb|AA182927.1|AA182927 zp36c07.rl Stratagene muscle 937209
Homo sapiens cDNA clone IMAGE:611532 5' similar to gb:J04760 TROPONIN I, SLOW
SKELETAL MUSCLE (HUMAN);, mRNA sequence.

SBJCT: H KvLQT1l : renamed from Hs chrll. (669054-1948475) length=1279422
SCORE: 2060.0

SPLICE-DIR: GT-AG

QUERY-LENGTH: 596

SBJCT-LENGTH: 1279422

STRAND: +

EXON: 1 - 21 (76027 - 76047) 105.0 100.00%

EXON: 22 - 28 (76192 - 76198) 35.0 100.00%

EXON: 29 - 70 (76746 - 76787) 156.0  90.91%

EXON: 71 - 196 (76871 - 76999) 495.0  92.37%

EXON: 197 - 285 (77162 - 77251) 434.0  98.89%

EXON: 286 - 461 (77374 - 77550) 751.0  94.97%

EXON: 462 - 596 (77799 - 77941) 261.0 80.00%

Q: TCAGGACCTCAGGATGGGAGA . v v v v v v v e e e e TGAGGAG. . ... v ... AAGCGG 34
LT >>>>> 000> E>>>>> 00 055> > ] ]

G: TCAGGACCTCAGGATGGGAGAGTAAG. . . GACAGTGAGGAGGTAAG. . . TGCAGAAGCGG 76751

Q: AACAGGGCCATCACGG——-CGCNANGGCAGCACCTGAAG . v v v v e v e e e e e AGTGTGATG 79
FEVTEELTEEE T T b FEE I T >>>>> 00 o>>>>> [ [ [ ] ]

G: AACAGGGCCATCACGGCCCGC-A-GGCAGCACCTGAAGGTAGG. . .CGCAGAGTGTGATG 76879

Q: CTGCAGATAGCGGCCACGGAGCTGGAGAAGGAGGAGAGCCGCCGTGANG-A-NGAAGCAG 137
RN R RN R R R R RN E R R e R RN

G: CTGCAGATAGCGGCCACGGAGCTGGAGAAGGAGGAGAGCCGCCGTGAGGCAGAGAAGCAG 76939

Q: AACTACCTGGCGGNA-C-NTGCCCG-CGCNTGCATATCCCGGGCTCCATGTCTGAAGTGC 194
R e e R R R R RN RN RN

G: AACTACCTGGCGG-AGCACTGCCCGCCGC-TGCATATCCCGGGCTCCATGTCTGAAGTGC 76997

Ot AGuuiiuuennn.. GAGCTCT-CAAACAGCTGCACGCCAAGATCGATGCGGCTGAAGAG 240
FI>>>>>0 0 o>>>S> L TP e e bt

G: AGGTACC...CCTAGGAGCTCTGCAAACAGCTGCACGCCAAGATCGATGCGGCTGAAGAG 77206

Q: GAGAAGTACGACATGGAGGTGAGGGTGCAGAAGACCAGCAAGGAG. v v v v e vnn... CT 287
FEPTEET T T T T r T T LT I>>>>> 00 0>>>>> |

G: GAGAAGTACGACATGGAGGTGAGGGTGCAGAAGACCAGCAAGGAGGIGAG. . .CACAGCT 77375

Q: GGAGGACATGAACCAGAAGCTATTTGATCTGCGGGGCAAGTTCAAGCGGCCCCCACTGCG 347
RN RN E AR R RN EERNEEER AN

G: GGAGGACATGAACCAGAAGCTATTTGATCTGCGGGGCAAGTTCAAGCGGCCCCCACTGCG 77435

Q: GAGGGTGCGCATGTCGACCGATGCCATGCTCAAGGCCCTGCT--GCTTCGAAGCACAAGG 405
FEPTEEE T P e e et ettt

G: GAGGGTGCGCATGTCGGCCGATGCCATGCTCAAGGCCCTGCTGGGC-TCGAAGCACAAGG 77494

Q: TGTTCATGGACCTGANGG-CAACCTGAAGCAGGTTCAAGAAGGANGACACAGAGAAG. . . 461
FEE Tt e et bt et et >>>

G: TGTGCATGGACCTGAGGGCCAACCTGAAGCAGG-TCAAGAAGGAGGACACAGAGAAGGTG 77550

Qf e GAGCCGGGACCTNCGAGACGTTGGTNACTTGAAGAAGAACATCGAGGGAG 511
S R R e e R R R

G: CG...CACAGGAG-CGGGACCTGCGAGACGTGGGTGACTGGAGGAAGAACATCGA-GGAG 77846

Q: AAGTNTGGCAT-GAAGGCCNGAAGAAGATNTTTTANTTCGAGT-CTA-GCCA-TNGCTG- 566
R N R R R e e e R R R R R

G: AAGTCTGGCATGGAGGGCCGGAAGAAGATGTTTGAGTCCGAGTCCTAGGCCACTCGCTGC 77906

Q: CCCTA-ANCTG-CCC-GT-TCCGG-TTCCAGCAGA 596
RN R AR

G: CCCTACGCCTGCCCCGGTGCCCGGCTCCCAGCAGA 77941
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Table 6. Bootstrap Data: Human Donor and Acceptor Splice Site Models

A. Donor site nucleotide counts

Position -2 -1 +1 +2 +3 +4 +5
A 1048 155 0 0 873 1256 116
C 233 56 0 0 47 129 88
G 240 1407 1754 0 790, 214 1467
T 233 136 0 1754 44 155 83
B. Donor site log-odds scores (in nats)
Position -2 -1 +1 +2 +3 +4 +5
A 0.865504] -1.02199 -4.61512] -4.61512| 0.683636| 1.045862] -1.30262
C -0.62363] -1.99257] -4.61512] -4.61512] -2.15396| -1.20007| -1.56735
G -0.59457| 1.159017| 1.378841] -4.61512| 0.584258] -0.70705] 1.200649
T -0.62363 -1.14892] -4.61512| 1.378841 -2.21412] -1.02199 -1.62299
C. Acceptor site nucleotide counts
Position -6 -5 -4 -3 -2 -1 +1
A 117 132 394 72 1754 0 415
C 790 691 594 1287 0 0 233
G 109 100 376 3 0 1754 938
T 738 831 390, 392 0 0 168
D. Acceptor site log-odds scores (in nats)
Position -6 -5 -4 -3 -2 -1 +1
A -1.29434) -1.17783] -0.10589| -1.75752| 1.378841] -4.61512| -0.05452
C 0.584258| 0.451156| 0.300924] 1.07016] -4.61512] -4.61512] -0.62363
G -1.36252] -1.44522] -0.15213] -4.09386| -4.61512] 1.378841] 0.755104
T 0.516558| 0.634583] -0.11598] -0.11092] -4.61512] -4.61512] -0.94358

Raw counts were from a data set composed entirely of canonical GT..AG splice junctions from human
provided by lan Korf (personal communication).



Table 7. G-test statistics between donor and acceptor splice site data gathered for human and mouse

HUMAN DONOR G T
A 66086125302 19550 339 255118063 137374 16906 34522
C 71228 21716 5647 272 1744 5208 14406 11113 29566
G 35730 22182158103195626 174 67616 22747153686 37807
T 23342 27186 13086 149194213 5499 21859 14681 94491

MOUSE DONOR G T
A 40914 78020 11898 212 161 74462 86598 9120 20488
C 44513 13557 3454 191 1069 3395 9115 7104 19455
G 22564 13907 98847122164 104 41432 13550 98155 22911
T 14689 17196 8481 103121327 3366 13387 8263 59784

Gagj 416 226 1299 215 0.38 18.34 27.81 218.88 84.63
P(worse) 0.245 0.52 0.005 0.542 0.944 0.0004 4.E-06 4.E-47 3.E-18

HUMAN ACCEPTOR A G
A 31170 28416 26068 23747 21813 19917 17859 16407 16609 18937 20709 21663 16520 17115 46888 11064195835 240 50194
C 54167 54334 54756 56421 55872 55489 55875 51675 56327 58598 64753 66992 68393 59169 54105127878 184 329 27561
G 28052 27339 26743 25500 24215 22707 20912 20127 21471 22598 20651 17887 12269 12079 40456 557 168195658 96558
T 82997 86296 88819 90718 94486 98273101740108177101979 96253 90273 89844 99204108023 54937 56887 199 159 22073

MOUSE ACCEPTOR A G
A 19497 16958 16004 14236 13137 11938 10975 9666 9855 10915 12679 12992 10311 10115 30800 6541122335 149 31298
C 33647 34069 34427 35434 35241 34886 34321 32755 34547 36736 41130 41868 43364 37108 32845 79907 116 199 17194
G 18525 18180 17279 16601 15700 15062 13685 13138 13803 14399 13254 11316 7625 7360 25112 317 97122224 60440
T 50909 53377 54876 56318 58517 60711 63619 67045 64402 60560 55555 56448 61331 68056 33889 35887 115 99 13748

Gagj 4548 68.24 19.86 34.16 28.81 50.76 25.69 43.11 35.21 50.76 23.74 15.79 10.07 25.82 6752 1642 083 0.13 0.31
P(worse) 7.E-101.E-14 2.E-04 2.E-07 2.E-06 6.E-11 1.E-05 2.E-09 1.E-07 6.E-11 3.E-05 0.001 0.018 1.E-05 1.E-14 0.001 0.842 0.988 0.958

Gagj = G-test statistic from R X C test of independence, after applying Williams’s correction. In all cases, the Williams correction, ¢, was less than 1.002; see Biometry
third edition by Sokal and Rohlf. P(worse) = the probability of obtaining a worse correspondence between the human and mouse data at each position, if the data were
sampled from the same underlying distribution, given (2-1)(4-1) = 3 degrees of freedom. Lower values for P(worse) imply a higher likelihood that the underlying
distribution at each position differs between the two species.



Table 8. Exon Number Predictions in EST Data

_ _ # Exons in _ _ # Exo_ns Tot_al Exons
Method Single-Exon MuIt'ple'ExonMultiple-Exon # Spl_lce in Multiple- (Sl_ngle- +
ESTs ESTs Junctions Exon ESTs, Multiple-Exon
ESTs, Total

Average ESTs)
Spidey 6480 8743 37628 28885 4.30 44108
Sim4 6653 8570 36161 27591 4.21 42814
BLAT 7638 7585 31569 23984 4.16 39208
EST GENOME* 7390 7833 33970 26137 4.34 41360
EXALIN 7170 8053 35397 27339 4.40 42567




Table 9. Exon Length Distributions

A. External exons

Exon length 1-5 5-10 11-15 15-20 20-25 25-30 30-60 60-90 90-120 [120-160 160-600 | 600-1K | 1K-2K [ 2K-5K
Spidey 0 5 150 525 495 503 2836 3994 3753 1986 1133 4386 3022 1086
Sim4 0 4 111 508 636 460 2745 4015 3696 2257 1206 4263 2881 956
BLAT 0 242 141 96 225 312 2293 3731 3567 2058 1254 4507 3150 1183
EST GENOME* 0 0 0 0 40 389 2501 4104 3845 2196 1157 4362 3218 1214
EXALIN 2 10 235 222 298 479 2599 3933 3589 2963 1091 4533 3161 1222

B. Internal exons

Exon length 1-5 5-10 11-15 15-20 20-25 25-30 30-60 60-90 90-120 | 120-160 | 160-600 | 600-1K | 1K-2K | 2K-5K
Spidey 55 464 398 239 111 64 1266 6182 4522 3961 2250 571 137 6
Sim4 0 44 81 53 88 76 1092 6097 4637 3967 2175 579 143 9
BLAT 88 70 7 9 5 7 926 4683 4138 3768 2031 587 104 5
EST GENOME* 0 0 0 1 4 6 1038 6018 4377 3991 2241 510 118 4
EXALIN 0 16 3 5 7 8 1107 6280 4711 4170 2316 530 133 5




Table 10. Intron Length Distributions

Intron Length <5 5-9 10-19 20-29 30-39 40-59 60-79 80-100 | 100-120 | 120-160 | 160-200 | 200-4k | 4k-10k [ 10k-20k | >20k
Spidey 67 27 240 280 120 145 171 773 439 1395 13687 6481 2461 726 1916
Sim4 26 1 11 8 27 107 186 745 465 1546 12992 6326 2362 567 2232
BLAT 0 0 16 25 41 91 140 726 400 1361 12403 5744 2106 513 432
EST GENOME* 0 0 14 7 8 47 113 720 408 1340 12778 6254 2245 578 1627
EXALIN 0 0 26 12 8 46 119 759 430 1381 13431 6457 2404 591 1625




Table 11. Discrepancy counts and overall nucleotide counts in 7 non-overlapping, 5-nucleotide

windows immediately upstream of donors and downstream of acceptors after attempted
alignment of 16,639 human ESTs to the human genome by the indicated programs.

EST GENOME
Donor up |Overall |Acceptor |Overall
2037| 131445 1958 131445
1530 131445 1435] 131445
1451 131445 1468 131443
1338 131441 1495/ 131439
1225 131330 1568 131267|Sim4
1380 130574 1600] 130337|Donor up |Overall |Acceptor |Overall
1683| 129588 1883| 128746 3247 135455 3478 135455
1905, 135207 1646) 135422
1587| 134567 1605 134853
BLAT 1450 133470 2057 134860
Donor up |Overall |Acceptor |Overall 1246] 131952 1504 133640
861 119421 946| 119421 1444 130622 1552 129562
2007| 118868 1980 119381 1675 129042 1745 127922
2027| 117804 1927 118490
2024 117277 2116] 117660
1414 116682 1633] 117635EXALIN
1543 115308 1675 116934|Donor up |Overall  |Acceptor |Overall
2210, 114441 2421 114707 2098 136990 2002 136998
1968 136943 1893 136952
1826 136245 1812 136291
SPIDEY 1836] 135762 1772 135585
Donor up |Overall |Acceptor |Overall 1634 134893 1597, 135110
5574 136364 5550, 136364 1711 133601 1804 134181
2882 135351 2717| 134518 1988 131966 2111) 133018
2615 133501 2180] 132542
2648 131115 2383| 130596
2356 128695 2183] 128541
2309| 127496 1981 125556
2387| 125362 1996 123332




EXALIN-DPS results for micro-exon experiment:

Volfovsky et al. predictions differed are shown here.
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Note the 6 consecutive micro-exons predicted here by EXALIN,

100% identity and canonical GT..AG splice junctions.

EXALIN [02-Apr-2005]

ARGS: -a 1 -i 1 -p /home/mzhang/package/HumanSPM.par -A 668891 -B 723874

/am/tmp/ucsc/contig may04/11/NT _009237/NT_009237.mask 508854

T-SEQUENCE: gi|508854|gb|M21984.1|HUMTRT Human (clone PWHTnT16)

cds.

T-LENGTH: 1000

G-SEQUENCE: NT_009237

G-LENGTH: 48854501

SCORE: 1103.9 nats (1592.6 bits)

SPLICE-DIR: +

T-STRAND: +

EXON: 1 - 29 (708033 - 708061) 36.2 100.00%

EXON: 30 - 43 (708218 - 708231) 17.5 100.00%

EXON: 44 - 61 (708725 - 708742) 22.5 100.00%

EXON: 62 - 79 (710269 - 710286) 22.5 100.00%

EXON: 80 - 94 (711865 - 711879) 18.8 100.00%

EXON: 95 - 118 (714290 - 714313) 30.0 100.00%

EXON: 119 - 137 (714980 - 714998) 23.8 100.00%

EXON: 138 - 183 (717639 - 717684) 57.5 100.00%

EXON: 184 - 300 (718891 - 719007) 146.2 100.00%

EXON: 301 - 378 (719101 - 719178) 97.5 100.00%

EXON: 379 - 492 (719502 - 719615) 130.5 97.37%

EXON: 493 - 602 (719716 - 719825) 129.5 98.18%

EXON: 603 - 693 (719999 - 720089) 113.8 100.00%

EXON: 694 - 734 (722133 - 722173) 51.2 100.00%

EXON: 735 - 1000 (723608 - 723874) 323.0 98.88%

T: CCCACCTTCACCATGTCTGACGAGGAAGT . ... ovvivnnnn.. TGAACAGGTGGAGG. .
FEEEETTEET TR TR EE TR TR T T T TIS>>5>> 00 SO>S [ >>

G: CCCACCTTCACCATGTCTGACGAGGAAGTGTGAGT. ..CCACAGTGAACAGGTGGAGGGT

T: e AGCAGTACGAAGAAGAAG. + v v v v v venns AGGAAGCCCAGGAG
SO>S EEEEEET IS5 00 5555 [T

G: AAGT...ATGCAGAGCAGTACGAAGAAGAAGGTAATT...TCTCAGAGGAAGCCCAGGAG

T: GAAG......vvienennn. AGGAAGTTCAAGAAG . v v v v v v eeeans ACACCGCAGAG
FEEIS>S55> 0 0SS5 TI>>S55> 00 555> [ [ [ [ ]]]

G: GAAGGTAAGT...CTGCAGAGGAAGTTCAAGAAGGTACGC. ..TGGAAGACACCGCAGAG

T: GAGGACGCGGAAG....vivvunwnnn. AGGAGAAACCGAGACCCAA. . . v v v e e e
FETTETTEETTEIS>>>5> 00 S5 LT I>>>>>> 00 0>>>>

G: GAGGACGCGGAAGGTAAGG. ..GACCAGAGGAGAAACCGAGACCCAAGTGAGT...CTTC

T: . .ACTCACTGCTCCTAAGATCCCAGAAGGGGAGAAAGTGGACTTCGAT . . . v v vt v .
SSLLEEEEEEEEE TR et e e et e e e e e et e e e b pr>>>>>>000>>>

G: AGACTCACTGCTCCTAAGATCCCAGAAGGGGAGAAAGTGGACTTCGATGTAAGT...CCA

T: ...GACATCCAGAAGAAGCGTCAGAACAAAGACCTAATGGAGCTCCAGGCCCTCATCGAC
SSSELLEEEEEEEE ettt e e et e e e e e e e e e

G: CAGGACATCCAGAAGAAGCGTCAGAACAAAGACCTAATGGAGCTCCAGGCCCTCATCGAC

T: AGCCACTTTGAAGCCCGGAAGAAGGAGGAGGAGGAGCTGGTCGCTCTCAAAGAGAGAATC
FEErrrrrrrr et e e et e e e e e e e e e e

G: AGCCACTTTGAAGCCCGGAAGAAGGAGGAGGAGGAGCTGGTCGCTCTCAAAGAGAGAATC

T: i i GAGAAGCGCCGTGCAGAGAGAGCGGAGCAGCAGAGGATTCGTGCA
SESSS> S P e e e e e e e

G: GTGAGT...CTGCAGGAGAAGCGCCGTGCAGAGAGAGCGGAGCAGCAGAGGATTCGTGCA

T: GAGAAGGAGAGGGAGCGCCAGAACAGACTGGCG. v v v v v v GAGGAAAAGGCC
FEEEETEEEEE R TR TR TP EE TR T T T EI>>>5>> 00 o S55S> [ ]

G: GAGAAGGAGAGGGAGCGCCAGAACAGACTGGCGGTGAGG. . .CCACAGGAGGAAAAGGCC

T: AGAAGGGAGGAGGAGGATGCCAAGAGGAGGGCAGAGGACGACCTGAAGAAGAAGAAAGCG

Frrrrrrreerrrrrerrrrrerrrrrrerrrrrrrrrr e e e e e
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G: AGAAGGGAGGAGGAGGATGCCAAGAGGAGGGCAGAGGACGACCTGAAGAAGAAGAAAGCT
T: CTGTCCTCCATGGGCGCCAACTACAGCAGCTACCTGGCCAAG. .. uueennn .. GCT
FEEEE TR EErr et Frrr e e et b e e b e e i rr>>>>>>0 0 >>>>>> 1 | |
G: CTGTCTTCCATGGGAGCCAACTACAGCAGCTACCTGGCCAAGGTGTGT. . .CTGCAGGCT
T: GACCAGAAGAGAGGCAAGAAGCAGACAGCCCGAGAGATGAAGAAGAAGATTCTGGCTGAG
Frerrrrreerrrrreerrrrerrrrrrerrr re rrr e e e e e
G: GACCAGAAGAGAGGCAAGAAGCAGACAGCCCGGGAAATGAAGAAGAAGATTCTGGCTGAG
T: AGACGCAAGCCGCTCAACATCGATCACCTTGGTGAAGACAAACTGAG. ... .........
FEEETEEEEEEr e et e e e et b e e e e e e rrpi>>>>>>000>>>>
G: AGACGCAAGCCGCTCAACATCGATCACCTTGGTGAAGACAAACTGAGGTGAGG. . .CCCC
T: ..GGACAAGGCCAAGGAGCTCTGGGAGACCCTGCACCAGCTGGAGATTGACAAGTTCGAG
S>EEEErrrrrrrrrerrrrrer e e e ettt e et r e e
G: AGGGACAAGGCCAAGGAGCTCTGGGAGACCCTGCACCAGCTGGAGATTGACAAGTTCGAG
T: TTTGGGGAGAAGCTGAAACGCCAGAAATATGAC. .. ..ev.nnnn .. ATCACCACGCTC
FEEETEEEEEEE T rr e e e rErEI>>>>>> 0 0 oS55I
G: TTTGGGGAGAAGCTGAAACGCCAGAAATATGACGTGAGT. . .TCACAGATCACCACGCTC
T: AGGAGCCGCATTGACCAGGCCCAGAAGCA. .. ..vnunnn... CAGCAAGAAGGCTGGG
FEETTEEEEEEE T IR R T T E R T T T EI>>>5>5> 00 S5SSS> LT
G: AGGAGCCGCATTGACCAGGCCCAGAAGCAGTGAGT. . .TTGCAGCAGCAAGAAGGCTGGG
T: ACCCCAGCCAAGGGCAAAGTCGGCGGGCGCTGGAAGTAGAGAGGCCAGAAAGG-CCCTCG
Frerrrrrrrrrrrerrrrrrrrrrr e e e e e e e e et rrrd
G: ACCCCAGCCAAGGGCAAAGTCGGCGGGCGCTGGAAGTAGAGAGGCCAGAARAGGCCCCTCG
T: AGGCAGAGACCCTCCGCCCTCTTGCACACCAGGGCCGCTCGTGGGACTCCACATCCTCCA
Frrrrrrrerrrrrrerrrrrerrr e e e e e e e
G: AGGCAGAGACCCTCCGCCCTCTTGCACACCAGGGCCGCTCGTGGGACTCCACATCCTCCA
T: GCCCCCACAATCCTGTCAGGGGTCTCCCTGAC-GTCCTGGGGGTGGAGAGGCCATCCCGG
Frerrrrrerrrrrrerrrrer rerrrerrt rrrrr e e e e e rr
G: GCCCCCACAATCCTGTCAGGGG-CTCCCTGACAGTCCTGGGGGTGGAGAGGCCATCCCGG
T: GGCGTCCCCCGCGTCTGTGTCCTTGCTGCCTTCATCCCCTGGGGCCTGTGAATAAAGCTG
FEEEErrrrrr et e e et e e e e e e e e e e e
G: GGCGTCCCCCGCGTCTGTGTCCTTGCTGCCTTCATCCCCTGGGGCCTGTGAATAAAGCTG
T: CAGAACCCCCTT 1000
[ARERRREERRE
G: CAGAACCCCCTT 723874
EXIT O

719573

495

719718

555

719778

602

719998

660

720056

705

722144

750

723623

809

723683

869

723743

928

723802

988

723862



EXALIN [02-Apr-2005]

ARGS: -a 1 -i 1 -p /home/mzhang/package/HumanSPM.par -A 16907848.96 -B 16955068
/am/tmp/ucsc/contig may04/6/NT _007592/NT 007592.mask 11094322

T-SEQUENCE: gi|11094322|gb|AF144241.1|AF144241 Homo sapiens hemochromatosis splice variant 861-2305del mRNA,
complete cds.

T-LENGTH: 492

G-SEQUENCE: NT 007592

G-LENGTH: 48884767

SCORE: 568.1 nats (819.6 bits)

SPLICE-DIR: +

T-STRAND: +

EXON: 1 - 11 (16949573 - 16949583) 13.8 100.00%

EXON: 12 - 287 (16949793 - 16950068) 345.0 100.00%

EXON: 288 - 316 (16951164 - 16951192) 36.2 100.00%

EXON: 317 - 492 (16954891 - 16955068) 210.5 98.31%

T: CCACAGCAAGG......vuivuvnnnn AGTCCCACACCCTGCAGGTCATCCTGGGCTGTGA 45

FEETEETTEEIS>>55> 0 0SS5 LR er e el
G: CCACAGCAAGGGTATGT...TTCCAGAGTCCCACACCCTGCAGGTCATCCTGGGCTGTGA 16949826

T: AATGCAAGAAGACAACAGTACCGAGGGCTACTGGAAGTACGGGTATGATGGGCAGGACCA 105

FEEEErrrrrr et e e e e e e e e e e e e e e
G: AATGCAAGAAGACAACAGTACCGAGGGCTACTGGAAGTACGGGTATGATGGGCAGGACCA 16949886

T: CCTTGAATTCTGCCCTGACACACTGGATTGGAGAGCAGCAGAACCCAGGGCCTGGCCCAC 165

FEEEErrrrrr et e e e e e e e e e e e e e e
G: CCTTGAATTCTGCCCTGACACACTGGATTGGAGAGCAGCAGAACCCAGGGCCTGGCCCAC 16949946

T: CAAGCTGGAGTGGGAAAGGCACAAGATTCGGGCCAGGCAGAACAGGGCCTACCTGGAGAG 225

FEEEErrrrrr et e e e e e e e e e e e e e
G: CAAGCTGGAGTGGGAAAGGCACAAGATTCGGGCCAGGCAGAACAGGGCCTACCTGGAGAG 16950006

T: GGACTGCCCTGCACAGCTGCAGCAGTTGCTGGAGCTGGGGAGAGGTGTTTTGGACCAACA 285

FEEEErrrrrr et e e e e e e e e e e e e e e e
G: GGACTGCCCTGCACAGCTGCAGCAGTTGCTGGAGCTGGGGAGAGGTGTTTTGGACCAACA 16950066

T: AG......coivvno... TGCCTCCTTTGGTGAAGGTGACACATCAT . . . vt i v e e e e 316
FISSSSSSC 0 SSSSSS LT EEE TR EETEEE LT I>>>>>> 00 >>>>>
G: AGGTATGG...GTCAAGTGCCTCCTTTGGTGAAGGTGACACATCATGTGACC. . .TTACA 16954890

T: .G--TGAGCCACCCTGCCCAGCCGTCAAAAGAGTCTTAATATATATATCCAGATGGCATG 373

>E et e et et e e e e e e e e e e e e e e
G: GGTGTGAGCCACCCTGCCCAGCCGTCAAAAGAGTCTTAATATATATATCCAGATGGCATG 16954949

T: TGTTTACTTTATGTTACTACATGCACTTGGCTGCATAAATGTGGTACAAGCATTCTGTCT 433

FEEEErrrrr et e et e e et e e e e e e e e
G: TGTTTACTTTATGTTACTACATGCACTTGGCTGCATAAATGTGGTACAAGCATTCTGTCT 169550009

T: TGAAGGGCAGGTGCTTCAGGATACCATATACAGCTCAGAAGTTTCTTTTTTAGGCATTA 492
FErrrrrrrrrrrrrerrrrr e e e e e e e e e rrrr e
G: TGAAGGGCAGGTGCTTCAGGATACCATATACAGCTCAGAAGTTTCTTCTTTAGGCATTA 16955068

EXIT O



EXALIN [02-Apr-2005]

ARGS: -a 1 -i 2 -p /home/mzhang/package/HumanSPM.par -A 1195620 -B 1227594
/am/tmp/ucsc/contig may04/1/NT 032962/NT 032962.mask 248405

T-SEQUENCE: gi|248405|gb|S93414.1|1S93414 cathepsin S=elastinolytic cysteine protease [human, alveolar
macrophages, mRNA, 1255 nt].

T-LENGTH: 1255

G-SEQUENCE: NT 032962

G-LENGTH: 3990733

SCORE: 1464.9 nats (2113.4 bits)

SPLICE-DIR: +

T-STRAND: -

EXON: 1255 - 903 (1195620 - 1195976) 412.8 97.49%
EXON: 902 - 800 (1210608 - 1210710) 128.8 100.00%
EXON: 799 - 634 (1212837 - 1213002) 203.5 99.40%
EXON: 633 - 406 (1214612 - 1214839) 281.0 99.56%

EXON: 405 - 256 (1217832 - 1217981) 183.5 99.33%
EXON: 255 - 133 (1220689 - 1220811) 153.8 100.00%
EXON: 132 - 7 (1227469 - 1227594) 157.5 100.00%

T: AGTAGAGA--GGGTTTCA-CA-GTTAGCCAGGCTGCTCTTTAACTCCTGGCCTCAAGTTG 1200

FEerrrrr o rrrrrrer e rrr e e e e e e e e e e
G: AGTAGAGATGGGGTTTCACCATGTTAGCCAGGCTGCTCTTTAACTCCTGGCCTCAAGTTG 1195679

T: ATATGCCT-CCTTGGCCTCCCAAGTACTGGGATTACAGGCGTGAGCCAGACAGTGCCCGG 1141

FEErerrr reerrrrrrerrrerr e e e e et e e rr rrrirrd
G: ATATGCCTGCCTTGGCCTCCCAAGTACTGGGATTACAGGCGTGAGCC--ACCGTGCCCGG 1195737

T: CCTCAAACTATATTTTCT-ATTAGTACAGTAAATACACATTAATCATGACACAATTATTT 1082

FErrrrrrrrrerr et rerrr e e e e e e e e e
G: CCTCAAACTATATTTTCTAATTAGTACAGTAAATACACATTAATCATGACACAATTATTT 1195797

T: CTTCTGGATACAGCAGGAAAAATTAAGTTAAGAGAAAGTGCTTCATATTTCTTGATTTGT 1022

FEEEErrrrr et e et e e e e e e e e e e
G: CTTCTGGATACAGCAGGAAAAATTAAGTTAAGAGAAAGTGCTTCATATTTCTTGATTTGT 1195857

T: TATAAAAAGGAGAGATCCTCTAGATTTCTGGGTAAGAGGGAAAGCTAGCAATCCCACAAT 962

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e e
G: TATAAAAAGGAGAGATCCTCTAGATTTCTGGGTAAGAGGGAAAGCTAGCAATCCCACAAT 1195917

T: GATTTCCTTTATTTCTTGCCATCCGAATATATCCTTCTTCACCAAAGTTGTGGCCCCAG. 903

Frrrrrrrrrrerrrrrrrrrrrrrrr e e e e e e e e e e e <
G: GATTTCCTTTATTTCTTGCCATCCGAATATATCCTTCTTCACCAAAGTTGTGGCCCCAGC — 1195976

T i CTGTTTTTCACAAGCCAGTATTCTTTCCCATTAAGATCACCATAGC 857
<KL << L EE e e e e e e e e e e e e
G: TTTAG...TATTACCTGTTTTTCACAAGCCAGTATTCTTTCCCATTAAGATCACCATAGC 1210653

T: CAACCACAAGTACACCATGATTCACATTCTGAGTACAGGATGGTTCATAGTAGACAC. .. 800

FEEEErrrrrr e e e e e e e e e e e e e e e e e e <<<
G: CAACCACAAGTACACCATGATTCACATTCTGAGTACAGGATGGTTCATAGTAGACACCTG 1210710

T: i CACTTCTGTAGAGGAAGAAAGAAGGATGACGCGCATCTACACCAACAG 752
<KL << PR rr e e e e e e e e e e e e
G: AGA...TTTTACCACTTCTGTAGAGGAAGAAAGAAGGATGACGCGCATCTACACCAACAG 1212884

T: ACACTGGGCCTTTATTGGCCACAGCTTCTTTCAGGACATCTTCTCTCCCATAAGGAAGTT 692

Frrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e e e e e e
G: ACACTGGGCCTTTATTGGCCACAGCTTCTTTCAGGACATCTTCTCTGCCATAAGGAAGTT 1212944

T: CAGTGTACTTTGAACATGTGGCAGCACGATATTTTGAGTCATATTGACATTTCTGATC. . 634

FEEErrrrrrrrr e e e e e e e e e e e e e e e e <<
G: CAGTGTACTTTGAACATGTGGCAGCACGATATTTTGAGTCATATTGACATTTCTGATCCT 1213002

T: i CATGGCTTTGTAGGGATAGGAAGCGTCTGAGTCGATGCCCTTGTTAT 587
S LK< PR PR R e e e e e e e e e e e
G: GCAA...ACGCACCATGGCTTTGTAGGGATAGGAAGCGTCTGAGTCGATGCCCTTGTTAT 1214658

T: CAATGATGTACTGGAAAGCCGTTGTCATGAAGCCACCATTGCAGCCTTTGTTTCCATATT 527

FEEEEEEEEr ettt el
G: CAATGATGTACTGGAAAGCCGTTGTCATGAAGCCACCATTGCAGCCTTTGTTTCCATATT 1214718

T: TTTCAGTTGAGCAATCCACCAGGTTCTGGGCACTGAGAGTCACCAGCTTTCCTGTTTTCA 467

FEErrrrrrrrrr ettt
G: TTTCAGTTGAGCAATCCACCAGGTTCTGGGCACTGAGAGACACCAGCTTTCCTGTTTTCA 1214778
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T: GCTTCAGCTGTGCTTCCAGGGCCCCCACAGCACTGAAAGCCCAGCAAGCACCACAAGAAC
FEEEEEEE e e et r e e e e e e e e e e e e e e e e
G: GCTTCAGCTGTGCTTCCAGGGCCCCCACAGCACTGAAAGCCCAGCAAGCACCACAAGAAC
P TTGATATTTCACTTCAGTAACACACCCTTTCTCTCTCCAGTCCA
S S SO S R R R R R RN R R R R R R AR R RN R
G: CCTAAAA...ACTCACTTGATATTTCACTTCAGTAACACACCCTTTCTCTCTCCAGTCCA
T: CAGAATCAGGCAATATCCGATTAGGGTTTGACTTATATGTGATATTTCTCTGCCACTGGC
FEEEEEEEE e e e e e e e e e et e e e e e e e e e e e
G: CAGAATCAGGCAATATCCGATTAGGGTTTGACTTATATGTGATATTITCTCTGCCACTGGC
T: TGGGAACTCTCAGGGAACTCGTCAAAGACATCACTTCTTCACTGGT . v v v v v ennn..
FEEEEETEEE Rt et e e et bbb r bbb r e e I <<<<<< L <<<<<
G: TGGGAACTCTCAGGGAACTCATCAAAGACATCACTTCTTCACTGGTCTACAA. . .ACCTA
T: .CATGTCTCCCAGGTGGITCATGCCCAGATCGTATGAGTGCATTCCCATTGAATGCTCCA
<EPEEEErrrrrr e e e e e e e e e e e e e e e e e e e e
G: CCATGTCTCCCAGGTGGTTCATGCCCAGATCGTATGAGTGCATTCCCATTGAATGCTCCA
T: GGTTGTGAAGCATCACAAACTTTAGATTCTITTTCCCAGATGAGACGTCGTACTGCTTCTT
FEEEEErrrr e e e et e e e e e e e e e e e e e e e e e
G: GGTTGTGAAGCATCACAAACTTTAGATTCTTITCCCAGATGAGACGTCGTACTGCTTCTT
T: CATT.....oevnvnnen.. CTTTTCCTTGTATTGTTTGCCATAGGTTTTCTTCCAGAGAT
P TS o << EEEEE R P E e e e e et e e e e e
G: CATTCTAAAA...ATCTACCTTTTCCTTGTATTGTTTGCCATAGGTITTTCTTCCAGAGAT
T: GCCAGTIGGTGATCCAGGGTAGGATCTTTATGCAACTGTGCCACTGCAGAGGAGCACACCA
FEEEEErrrr e e e et e e e e e e e e e e e e e e e e e
G: GCCAGTGGTGATCCAGGGTAGGATCTTTATGCAACTGTGCCACTGCAGAGGAGCACACCA
T: AGAGCACACAAACCAGCCGTTTCAT 7
FEEEEETEEE R et
G: AGAGCACACAAACCAGCCGTTTCAT 1227594
EXIT 0

407

1214838

362

1217875

302

1217935

256

1220688

197

1220747

137

1220807

92

1227509

32

1227569



EXALIN [02-Apr-2005]
ARGS: -a 1 -i 2 -p /home/mzhang/package/HumanSPM.par -A 17720436 -B 17807145
/am/tmp/ucsc/contig may04/4/NT 022792/NT _022792.mask 33966
T-SEQUENCE: gi|33966|gb|X15949.1|HSIRF2 Human mRNA for interferon regulatory factor-2 (IRF-2).
T-LENGTH: 2144
G-SEQUENCE: NT_022792
G-LENGTH: 23437590
SCORE: 2509.6 nats (3620.6 bits)
SPLICE-DIR: +
T-STRAND: -

EXON: 2144 - 840 (17720436 - 17721741) 1527.8 97.79%
EXON: 839 - 793 (17723378 - 17723424) 58.8 100.00%
EXON: 792 - 628 (17731590 - 17731754) 206.2 100.00%
EXON: 627 - 510 (17740833 - 17740950) 147.5 100.00%
EXON: 509 - 463 (17750842 - 17750888) 58.8 100.00%
EXON: 462 - 286 (17751207 - 17751383) 221.2 100.00%
EXON: 285 - 186 (17752144 - 17752243) 121.0 99.00%
EXON: 185 - 93 (17761653 - 17761745) 116.2 100.00%
EXON: 92 - 1 (17807054 - 17807145) 111.0 98.91%

T: TCCACAGGAAAATCTGATTGCTAGATGAGCTCATAAAAGCTTTTTTCACCTTTACAAAAT 2085

FEErrrrrrrrrrrrerrrrer e rrr e et e e e e e e e e e
G: TCCACAGGAAAATCTGATTGCTACATGAGCTCATAAAAGCTTTTTTCACCTTTACAAAAT 17720495

T: T--AAAAAAAAATGTGCCACAAGGATGTAATAACAACTGCTGATAAACAAGAAAAGGAAT 2027

NN
G: TAAAAAAAAAAATGTGCCACAAGGATGTAATAACAACTGCTGATAAACAAGAAAAGGAAT 17720555

T: CTTAAAATTATAAATTTGCTGTAGAAAAGATAAAAAACAATTATATTTTATTTAGAATTT 1967

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e
G: CTTAAAATTATAAATTTGCTGTAGAAAAGATAAAAAACAATTATATTTTATTTAGAATIT 17720615

T: TACCTTGAATAAAATATTCCCCTGTATAAAAAATAAAAAAGCTTGCTCTGGTTAGAATTA 1907

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e e
G: TACCTTGAATAAAATATTCCCCTGTATAAAAAATAAAAAAGCTTGCTCTGGTTAGAATTA 17720675

T: GAGTATTTTTGTCTTCAAATCTGGGAATTTGCATAATATTTCCATGATACTTTTTCCTTT 1847

FEEEErrrrr et e et e e e e e e e e e e e e
G: GAGTATTTTTGTCTTCAAATCTGGGAATTTGCATAATATTTCCATGATACTTTTTCCTTT 17720735

T: GTACCGCGTGGCATTCAAGCATAGCAGATTAGAAGGATTTTTTTTAAAGCAGTCTGAAAA 1787

FEEEEErrrr et e et e et e e e e e e e e e
G: GTACCGCGTGGCATTCAAGCATAGCAGATTAGAAGGATTTTTTTTAAAGCAGTCTGAAAA 17720795

T: TGGGACATCTGTAGAGAAATTCATTTCCTTCTTCTCCTCCGGATGTGGAATGGAAGCTTT 1727

FEEEErrrrr et e e e et e e e e e e e e
G: TGGGACATCTGTAGAGAAATTCATTTCCTTCTTCTCCTCCGGATGTGGAATGGAAGCTTT 17720855

T: GAGGGAAGGAAAAGTAGGAAAAGAGC-GGGATG--G-GATGGGATGGGA-TGGGA-T--G 1675

T I e A R A N
G: GAGGGAAGGAAAAGTAGGAAAAGAGCAGTGA-GCCGAGAT--CATGCCACT-GCACTCCA 17720911

T: GGATGGGATGGGATAGGAAGAGAGGCTGGGGAATGGGCAGAGAAGGGGGTGCTGAGTGTG 1615

[ R R R R R R R R R R R R R R R RN
G: GCCTGGG-T--GACA-GAAGAGAGGCTGGGGAATGGGCAGAGAAGGGGGTGCTGAGTGTG 17720967

T: CTGTGAGATAGAGCAAGATCACAAGAAGGCCTATCTGTAAGTGCTTTAAGATAAGGTGCA 1555

FEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e
G: CTGTGAGATAGAGCAAGATCACAAGAAGGCCTATCTGTAAGTGCTTTAAGATAAGGTGCA 17721027

T: GAAGCAGACTGCAATGTCGCTAGTGCTGCCTATGTACATATTCACAAGAATAAAAAATTC 1495

Frrrrrrrrrrrrrrrrrr e e e e e e e e e e e e e
G: GAAGCAGACTGCAATGTCGCTAGTGCTGCCTATGTACATATTCACAAGAATAAAAAATTC 17721087

T: CAGCTAGTTCACATTATCTCGTCCGTTCTGAGGCATCCACTCCACCTTGCTGGCCTTGAC 1435

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e
G: CAGCTAGTTCACATTATCTCGTCCGTTCTGAGGCATCCACTCCACCTTGCTGGCCTTGAC — 17721147

T: CGCAGGCAATGCAGCACCTCCACTGCCCTTGTTGGTCCTTGAACTTGAGTGAGTAGCCCT 1375

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e e
G: CGCAGGCAATGCAGCACCTCCACTGCCCTTGTTGGTCCTTGAACTTGAGTGAGTAGCCCT 17721207

T: GGGAGATCCAGCAGGCTCTAGAAACACACGTCTACCAATGGGCTGGAGTCCTGAGTTARA 1315
Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e
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GGGAGATCCAGCAGGCTCTAGAAACACACGTCTACCAATGGGCTGGAGTCCTGAGTTAAA

GAGAAGCTCCAGGTACTGGAGTTGGACACAGCAATCAATGTTCTATTGTCAAGGCTTTTT

Frrrrrrrrrr rrrrrrrr e e e e e e e e e e e
GAGAAGCTCCA-GTACTGGAGTTGGACACAGCAATCAATGTTCTATTGTCAAGGCTTTTT

CCCTTAGATTTGTCTAAAATAGGTGTCAGAGAGAAAAAAATAAAATACAAACAAACAACA

FErrrrrrrrrrrrr e et e e e e e e e e e e e
CCCTTAGATTTGTCTAAAATAGGTGTCAGAGAGAAAAAAATAAAATACAAACAAACAACA

AAACAAAGCCAAGAAGCCCCAACAACCACCGCGGAGAGTCAGAGGCTTAACAGCTCTTGA

Frerrrrrerrrrrrrrrrrrrrrrr e e e e e e e e
AAACAAAGCCAAGAAGCCCCAACAACCACCGCGGAGAGTCAGAGGCTTAACAGCTCTTGA

CGCGGGCCTGGGTGATATCCGATGTTTTCTTGATGACGCTGGCCCGGGTCTCCCGGTCTG

FEETEEEEEr ettt e e e e e el
CGCGGGCCTGGGTGATATCCGATGTTTTCTTGATGACGCTGGCCCGGGTCTCCCGGTCTG

GCCGACTGCTGCTGGATGCTGGGGTCATGGAGGAAGAAAGGGGGAGGTCTTGAAAAGGGG

Frrrrrrrerrrrrrerrrrrrrrr e e e e e e e e rr
GCCGACTGCTGCTGGATGCTGGGGTCATGGAGGAAGAAAGGGGGAGGTCTTGAAAAGGGG

GCCAGGAGCTGTTGTAAGGCACCGGATTGCTCTCCTCTTTGATGGTGACCTGGAGGTCCG

Frrrrrrrerrrrrrerrrrrerrr e e e e e e e e e
GCCAGGAGCTGTTGTAAGGCACCGGATTGCTCTCCTCTTTGATGGTGACCTGGAGGTCCG

GTTTGTTGGAAGTGACGAAGGACGCCATGCCGGGCAGCAGGTAGGAGCCTCGAGTCCCCA

Frrrrrrrerrrrrerrrrrrrrrr e e e e e e e
GTTTGTTGGAAGTGACGAAGGACGCCATGCCGGGCAGCAGGTAGGAGCCTCGAGTCCCCA

TGTTGCTGAGGTACTGTTTGCCTTCAATATTCCTCTTCCGCCAGTGTGGCCGCCC. .. ..

(R RN E R RS S S
TGTTGCTGAGGTACTGTTTGCCTTCAATATTCCTCTTCCGCCAGTGTGGCCGCCCCTTTC

.......... CTCGGCACTCTCTTCATCGCTGGGCACACTATCAGTCGTTTCGCTTT. . .
o <KL <<<
A...GCTTACCTCGGCACTCTCTTCATCGCTGGGCACACTATCAGTCGTTTCGCTTTCTG

............ CTGCATAGGAAGACACGGGGGAGATCTGCAGAGGGTAGAGCTCGCTCA

S KLLKKLL PR EEEEEE e e e e e e e e e e e e
TTC...GCTTACCTGCATAGGAAGACACGGGGGAGATCTGCAGAGGGTAGAGCTCGCTCA

TGCTGACCGGCTGCTCGTCGCTCTCAGTGGTCACCTCTACAACTTGGCAAATGTCTGGCG

FEEErrrrrrr et e et e e e e e e e e e e e e
TGCTGACCGGCTGCTCGTCGCTCTCAGTGGTCACCTCTACAACTTGGCAAATGTCTGGCG

GATTGGTGACAATCTCTTGATTCTCAATGTTGCTGTCCAGATGGGACTGTCCTACAA. ..

FEEEEETEEE e et e e e e e et e e e e e e e e e e e e e <<<
GATTGGTGACAATCTCTTGATTCTCAATGTTGCTGTCCAGATGGGACTGTCCTACAACTT

............ CTATGATGTTCACCGTACTATCCACTTCATTTTTTATAGTTGAAGTCA

S <K< PR R EEr e e e e e e e e e e e e e
CAA...GTTTACCTATGATGTTCACCGTACTATCCACTTCATTTTTTATAGTTGAAGTCA

GGACCGCATACTCAGGAGAAAGATCACTTACTCCATTACTAAGCCCCAGAGATGACTCAA

FEEEEErrrr e et et e e e e e e e e e e e e e e e e e
GGACCGCATACTCAGGAGAAAGATCACTTACTCCATTACTAAGCCCCAGAGATGACTCAA

CTGGTTCTTG. v v v veeeenen CTTGATGTGCTTAACTTTGTCTTCTTTTTCTGTCT
FEETTET T <<<<< s o KKK LR EEEEE R EEEE e e e e e
CTGGTTCTTGCTAGGA. . . GATTACCTTGATGTGCTTAACTTTGTCTTCTTTITCTGTCT

TTGGTTTCTTTC. o v v v e eee e e CTTTCTTAGAAGGCCGTTCTGATAGGGGCAGCA
FEEEEETTT << o o KKK PR EEEEEEEErr e e e e e
TTGGTTTCTTTCCTGTGG. . .CTTTACCTTTCTTAGAAGGCCGTTCTGATAGGGGCAGCA

TTCGGTAGACCCTGAAGGCATTATTTCCTTTCTTTATGCTTTTATCCTTGACTTCTTCAA

FEEEEEEEr e e e e e e e e e e e e e e e e e e e e
TTCGGTAGACCCTGAAGGCATTATTTCCTTTCTTTATGCTTTTATCCTTGACTTCTTCAA

TATCAGGCAAGGAATTCATGGCGCATCTGAAATTCGCCTTCCATGTTTTGGGATCAGGTT
FEEEEEEErr e e e e e e e e e e e e e e e e e e e e e
TATCAGGCAAGGAATTCATGGCGCATCTGAAATTCGCCTTCCATGTITTTGGGATCAGGTT

TATCTACTCCTGGTTGATGCTTTC. v v v v v v v e e e v e CTGTATGGATTGCCCGGTTTC

11

17721267

1255

17721326

1195

17721386

1135

17721446

1075

17721506

1015

17721566

955

17721626

895

17721686

840

17721741

793

17723424

745

17731637

685

17731697

628

17731754

580

17740880

520

17740940

475

17750876

430

17751239

370

17751299

310

17751359

265



FEEEETEEEEEEE T IR <<<K<< s o KKK PR EEEEr e el

17752164

205

17752224

160

17761678

100

17761738

55

17807091

G: TATCTACTCCTGGTTGATGCTTTCCTAACA. ..TAGTACCTGTATGGATTGCCCAGTTTC
T: TAAAGAGTGGTGCATCTTTTTCCACATCCCACCCATGTCTAGCCGCATGCATCCAGGGGA
FErrrrrrrrrerrrrrer et e et e et
G: TAAAGAGTGGTGCATCTTTTTCCACATCCCACCCATGTCTAGCCGCATGCATCCAGGGGA
T: TCTGAAAAATCTTCTTTTC. + v v v eeeeeennnn CTTGTTAAGCCACTTGAGCCCCGGGA
FETTEEEETTEEET T <SKKK<K e s o KKK L L EEEEEEEEEr e rer e
G: TCTGAAAAATCTTCTTTTCCTGAAA...ACTCACCTTGTTAAGCCACTTGAGCCCCGGGA
T: TCGTGTTGGAGTTTATCTGCTCCTCCAGCCACGGGCGCATGCGCATCCTTTCCACCGGCA
FErrrerrrrrerrrrrerrrrrr et ettt et e
G: TCGTGTTGGAGTTTATCTGCTCCTCCAGCCACGGGCGCATGCGCATCCTTTCCACCGGCA
T: TGGTGCC............... CTCTCAGTGTGCTTTTTTCACGCTACCAATACAATTCC
[T <KKKKS L o <<KKKK T EEEEEEErrrr e e et e e et e e e
G: TGGTGCCCTTGAG. ..TGTTACCTCTCAGTGTGCTTTTTTCACGCTACCAATACAATTCC
T: GCAAGGTATAAGTGTTGCTAGGGTGTGTGAAATGGAAATGAAAGCCCGTCAGTT 1
FErrrerrrrrerrrrrerr et e et e r e
G: GCAAGGTATAAGTGTTGCTAGGGTATGTGAAATGGAAATGAAAGCCCGTCAGTT 17807145
EXIT 0O
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EXALIN [02-Apr-2005]

ARGS: -a 1 -i 1 -p /home/mzhang/package/HumanSPM.par -A 4384173 -B 4415890
/am/tmp/ucsc/contig may04/1/NT 004671/NT 004671.mask 387656

T-SEQUENCE: gi|387656|gb|M25077.1|HUMANTARNP Human SS-A/Ro ribonucleoprotein autoantigen 60 kd subunit mRNA,
complete cds.

T-LENGTH: 1851

G-SEQUENCE: NT 004671

G-LENGTH: 14767479

SCORE: 2229.7 nats (3216.7 bits)

SPLICE-DIR: +
T-STRAND: +

EXON: 1 - 164 (4384173 - 4384338) 199.5 98.80%

EXON: 165 - 764 (4393150 - 4393750) 747.2 99.83%

EXON: 765 - 985 (4399936 - 4400156) 276.2 100.00%

EXON: 986 - 1132 (4400617 - 4400763) 183.8 100.00%

EXON: 1133 - 1270 (4401029 - 4401166) 172.5 100.00%

EXON: 1271 - 1387 (4405480 - 4405596) 146.2 100.00%

EXON: 1388 - 1501 (4406302 - 4406415) 142.5 100.00%

EXON: 1502 - 1648 (4406678 - 4406824) 183.8 100.00%

EXON: 1649 - 1727 (4408695 - 4408773) 98.8 100.00%

EXON: 1728 - 1851 (4415767 - 4415890) 155.0 100.00%

T: CACAGGCCGACGTCGAGAGGGCCTGCTTTACTCCTCCTCTTTCTCCTCCTTCTCCCGCGG 60
FEEEEEEEEr e e et r e e e e et e e e e e e e e e e e

G: CACAGGCCGACGTCGAGAGGGCCTGCTTTACTCCTCCTCTTTCTCCTCCTTCTCCCGCGG — 4384232

T: CTTCTGCGC-GAGAGGCGTCG-CCGGGATCTGGGTTTTGGAAGAAGGATCTTTGTGGGAA 118
FEEEEErrr rrrrr et et et e et e e e e e e e e e e

G: CTTCTGCGCGGAGAGGCGTCGCCCGGGATCTGGGTTTTGGAAGAAGGATCTTTGTGGGAA — 4384292

T: GACAGGGTGAATTTATCACAGAGGAATAACGAGGGAGAGGAGARAG. .\t vvvrennn.. 164
FEEEEEETEE e e e b e et b e bbb b e b e pri>>>>>>00 0 >>>>>

G: GACAGGGTGAATTTATCACAGAGGAATAACGAGGGAGAGGAGAAAGGTTTGT...TGTTA 4393149

T: .GTTTCCTAAAGAC-AAAAAAAATGGAGGAATCTGTAAACCAAATGCAGCCACTGAATGA 222
SEELEEEErr ettt e e e e e e e e e e e e e e e e e e

G: GGTTTCCTAAAGACAAAAAAAAATGGAGGAATCTGTAAACCAAATGCAGCCACTGAATGA 4393208

T: GAAGCAGATAGCCAATTCTCAGGATGGATATGTATGGCAAGTCACTGACATGAATCGACT — 282
FEEEEEEE et e e e e e e e e e e e e e e e e e e e e

G: GAAGCAGATAGCCAATTCTCAGGATGGATATGTATGGCAAGTCACTGACATGAATCGACT 4393268

T: ACACCGGTTCTTATGTTTCGGTTCTGAAGGTGGGACTTATTATATCAAAGAACAGAAGTT 342
FEEEEEEEE e e e et r e e e e e et e e e e e e e e e e e

G: ACACCGGTTCTTATGTTTCGGTTCTGAAGGTGGGACTTATTATATCAAAGAACAGAAGTT 4393328

T: GGGCCTTGAAAATGCTGAAGCTTTAATTAGATTGATTGAAGATGGCAGAGGATGTGAAGT — 402
FEEEEEEEE et e et r e e e e et e e e e e e r e e e e

G: GGGCCTTGAAAATGCTGAAGCTTTAATTAGATTGATTGAAGATGGCAGAGGATGTGAAGT 4393388

T: GATACAAGAAATAAAGTCATTTAGTCAAGAAGGCAGAACCACAAAGCAAGAGCCTATGCT — 462
FEEEEEEEE et e e e e e e e e e e e e e e e e e e e

G: GATACAAGAAATAAAGTCATTTAGTCAAGAAGGCAGAACCACAAAGCAAGAGCCTATGCT 4393448

T: CTTTGCACTTGCCATTTGTTCCCAGTGCTCCGACATAAGCACAAAACAAGCAGCATTTAA 522
FEEEEETEE e e e e e e e e e e e e e e e e e e e e

G: CTTTGCACTTGCCATTTGTTCCCAGTGCTCCGACATAAGCACAAAACAAGCAGCATTTAA 4393508

T: AGCTGTTTCTGAAGTTTGTCGCATTCCTACCCATCTCTTTACTTTTATCCAGITTAAGAA 582
FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e

G: AGCTGTTTCTGAAGTTTGTCGCATTCCTACCCATCTCTTTACTTTTATCCAGTTTAAGAA 4393568

T: AGATCTGAAGGAAAGCATGAAATGTGGCATGTGGGGTCGTGCCCTCCGGAAGGCTATAGC — 642
FEEEEErrrr e et e e e e e e e e e e e e e e e e e e e

G: AGATCTGAAGGAAAGCATGAAATGTGGCATGTGGGGTCGTGCCCTCCGGAAGGCTATAGC — 4393628

T: GGACTGGTACAATGAGAAAGGTGGCATGGCCCTTGCTCTGGCAGTTACAAAATATAAACA 702
FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e

G: GGACTGGTACAATGAGAAAGGTGGCATGGCCCTTGCTCTGGCAGTTACAAAATATAAACA 4393688

T: GAGAAATGGCTGGTCTCACAAAGATCTATTAAGATTGTCACATCTTAAACCTTCCAGTGA 762
FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e e

G: GAGAAATGGCTGGTCTCACAAAGATCTATTAAGATTGTCACATCTTAAACCTTCCAGTGA 4393748
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AG.viiiiiinnnn GACTTGCAATTGTGACCAAATATATTACAAAGGGCTGGAAAGA
FISSSS55 0 SSSSSS PP e e et e e e e
AGGTAAGC. . .TTAAAGGACTTGCAATTGTGACCAAATATATTACAAAGGGCTGGAAAGA

AGTTCATGAATTGTATAAAGAAAAAGCACTCTCTGTGGAGACTGAAAAATTATTAAAGTA

FEEEEErrrr e e e e e e e e e e et e e e e e e e e e e
AGTTCATGAATTGTATAAAGAAAAAGCACTCTCTGTGGAGACTGAAAAATTATTAAAGTA

TCTGGAGGCTGTAGAGAAAGTGAAGCGCACAAGAGATGAGCTAGAAGTCATTCATCTAAT

FEEEEEEE e e e e e e e e e e et e e e e e e e e e e e e
TCTGGAGGCTGTAGAGAAAGTGAAGCGCACAAGAGATGAGCTAGAAGTCATTCATCTAAT

AGAAGAACATAGATTAGTTAGAGAACATCTTTTAACAAATCACTTAAAGTCTAAAGAG. .

FEEEEEErrr et e e r e e e e e e e e e e e e e e e rr>>
AGAAGAACATAGATTAGTTAGAGAACATCTTTTAACAAATCACTTAAAGTCTAAAGAGGT

............. GTATGGAAGGCTTTGTTACAAGAAATGCCGCTTACTGCATTACTAAG
SES>C OSSP PP e e e e e e e
GAGT...CAATAGGTATGGAAGGCTTTGTTACAAGAAATGCCGCTTACTGCATTACTAAG

GAATCTAGGAAAGATGACTGCTAATTCAGTACTTGAACCAGGAAATTCAGAAGTATCTTT

FEEEErrrrr et e et e e e e e e e e e e
GAATCTAGGAAAGATGACTGCTAATTCAGTACTTGAACCAGGAAATTCAGAAGTATCTTT

AGTATGTGAAAAACTGTGTAATGAAAAACTATTAAAAAAG . v v v v i v e e e e e e GCTCG
FEEEEEEEEEE R rE e b e e e e b e L e T EI>>>>>> 00 o55>55> [ ] | ] |
AGTATGTGAAAAACTGTGTAATGAAAAACTATTAAAAAAGGTAAGC. . .TTCTAGGCTCG

TATACATCCATTTCATATTTTGATCGCATTAGAAACTTACAAGACAGGTCATGGTCTCAG

FEEEErErrrr et e et e e e e e e e e e e
TATACATCCATTTCATATTTTGATCGCATTAGAAACTTACAAGACAGGTCATGGTCTCAG

AGGGAAACTGAAGTGGCGCCCTGATGAAGAAATTTTGAAAGCATTGGATGCTGCTTTTTA

FEEEErrrrrr et et e et e e e e e e e e
AGGGAAACTGAAGTGGCGCCCTGATGAAGAAATTTTGAAAGCATTGGATGCTGCTTTTTA

TAAAACATTTAAG. . v v veneannn ACAGTTGAACCAACTGGAAAACGTTTCTTACT
FEEEETTTEEEEI>>>>>> 0 0 bS5 L E et el
TAAAACATTTAAGGTAGTG. . . CTGTAGACAGTTGAACCAACTGGAAAACGTTTCTTACT

AGCTGTTGATGTCAGTGCTTCTATGAACCAAAGAGTTTTGGGTAGTATACTCAACGCTAG

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e
AGCTGTTGATGTCAGTGCTTCTATGAACCAAAGAGTTTTGGGTAGTATACTCAACGCTAG

TACAGTTGCTGCAGCAATGTGCATG. « v v v v v eevenns GTTGTCACACGAACAGAAAA
FELTEETEEEEEEE TR EEEE T ES>>>5> 00 SSSSSS LLLLEEEEEEEEErn
TACAGTTGCTGCAGCAATGTGCATGGTGAGA. . . TTTCAGGTTGTCACACGAACAGAAAA

AGATTCTTATGTAGTTGCTTTTTCCGATGAAATGGTACCATGTCCAGTGACTACAGATAT

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e e e
AGATTCTTATGTAGTTGCTTTTTCCGATGAAATGGTACCATGTCCAGTGACTACAGATAT

GACCTTACAACAGGTTTTAATGGCTATGAGTCAG. + v v v vvean s ATCCCAGCAGG
FEELEEETEEE TR E e rEE e EEE R EE LR I>>>>>> 0 0 a5 T
GACCTTACAACAGGTTTTAATGGCTATGAGTCAGGTAAGA. . . AATTAGATCCCAGCAGG

TGGAACTGATTGCTCTCTTCCAATGATCTGGGCTCAGAAGACAAACACACCTGCTGATGT

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e
TGGAACTGATTGCTCTCTTCCAATGATCTGGGCTCAGAAGACAAACACACCTGCTGATGT

CTTCATTGTATTCACTGATAATGAGACCTTTGCTGGAGGTGTCCATCCTGCTATTGCTCT

FEEEErrrrrr et e e e e e e e e e e e e e e
CTTCATTGTATTCACTGATAATGAGACCTTTGCTGGAGGTGTCCATCCTGCTATTGCTCT

GAGGGAGTATCGARAAG. s+ v v v ven e an s AAAATGGATATTCCAGCTAAATTGATTGT
FEETETTEEETEEETI>>>>>> 00 oSS LRl
GAGGGAGTATCGAAAGGTAAARA. . . CTACAGAAAATGGATATTCCAGCTAAATTGATTGT

TTGTGGAATGACATCAAATGGTTTCACCATTGCAGACCCAGATGATAGAG . v v v v v v v v

FEEEEEEEEE e e e e e e e e b e e e e e e e e e b i>>>>>>00 0>
TTGTGGAATGACATCAAATGGTTTCACCATTGCAGACCCAGATGATAGAGGCATGT. . . T

..... CCTTGCAAAATACCCTACTAAATAAATCATTTTAGACATGGAGTGCAGGTGGACA

SESSSLLLELEEEE TRt et e e e e e e e e e e e e e
TCTAGCCTTGCAAAATACCCTACTAAATAAATCATTTTAGACATGGAGTGCAGGTGGACA

14

807

4399978

867

4400038

927

4400098

985

4400156

1032

4400663

1092

4400723

1137

4401033

1197

4401093

1257

4401153

1302

4405511

1362

4405571

1407

4406321

1467

4406381

1512

4406688

1572

4406748

1632

4406808

1677

4408723

1727

4415766

1782

4415821



T: CTGTGTGAACTGTTTTTGGTCAGTTATTGTAGAAATTGATAGATGTACCAAATAAACTCT 1842
FEEEEEEEEr ettt el

G: CTGTGTGAACTGTTTTTGGTCAGTTATTGTAGAAATTGATAGATGTACCAAATAAACTCT 4415881
T: ATGCACATT 1851

FEEEEEET
G: ATGCACATT 4415890

EXIT O
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EXALIN [02-Apr-2005]

ARGS: -a 1 -i 1 -p /home/mzhang/package/HumanSPM.par -A 2756937 -B 2816618
/am/tmp/ucsc/contig may04/1/NT 079484/NT 079484 .mask 15779070

T-SEQUENCE: gi|15779070|gb|BC014605.1|BC014605 Homo sapiens SSTK-interacting protein, mRNA (cDNA clone
MGC:26877 IMAGE:4826025), complete cds.

T-LENGTH: 769

G-SEQUENCE: NT 079484

G-LENGTH: 7864945

SCORE: 906.1 nats (1307.3 bits)

SPLICE-DIR: +

T-STRAND: +

EXON: 6 - 241 (2756937 - 2757172) 291.0 99.58%

EXON: 242 - 399 (2759257 - 2759414) 197.5 100.00%
EXON: 400 - 528 (2764203 - 2764331) 161.2 100.00%
EXON: 529 - 756 (2766391 - 2766618) 285.0 100.00%

T: AGGGGGATCGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAACAGAGATCGCGCCACTGCA 65

PR Pt e e et e e e e e e e e e e e e e
G: AGGAGGATCGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAACAGAGATCGCGCCACTGCA 2756996

T: ACCCAGCCTGGGTGACAGAGCGAGACTTTGTCTCAAAATATAAAAAGAAAAAAAATAAGG 125

FEEEEErrrr e e et et e e e e e e e e e e e e e e e e e
G: ACCCAGCCTGGGTGACAGAGCGAGACTTITGTCTCAAAATATAAAAAGAAAAAAAATAAGG 2757056

T: GATCTTCCAAAAGGAAAAGGTGACCAGTCGAGAAATCTGGGAAAACCCAACTGGTTAGTG 185

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e
G: GATCTTCCAAAAGGAAAAGGTGACCAGTCGAGAAATCTGGGAAAACCCAACTGGTTAGIG 2757116

T: GGAAAGAGTACAACGCCGGGGACACGGAGGGAACGATTACATCTAAGATCAGTGAG. ... 241

FEEEEEEEEE e e e e e e e e e e e e e e e e b e e e e e e r>>>>
G: GGAAAGAGTACAACGCCGGGGACACGGAGGGAACGATTACATCTAAGATCAGTGAGGCAA 2757172

T: i ATTGGAACAGGCTGAGATCTGCTGGAGACAACTTAGGAAATTATCATAG 290

S S E P E e e e e e e e e e e
G: GT...CTGCAGATTGGAACAGGCTGAGATCTGCTGGAGACAACTTAGGAAATTATCATAG 2759305

T: TGAAAATACTAACATGGATTGTTGATCATCTGATGCTATGATTCTTTCCCAGGCACCACA 350

FEEEErErrrrr et e et e e e e e e e e e e e e
G: TGAAAATACTAACATGGATTGTTGATCATCTGATGCTATGATTCTTTCCCAGGCACCACA 2759365

T: CCTGTTGGTGTTCAGATGGAGCGGCACACTAGTCATCCTAACAGAAAAG. v v v v v vn.. 399

FEEEEEEEEE et e e e e e e e e e e e e e e bbb e rrrrri>>>>>>000>>
G: CCTGTTGGTGTTCAGATGGAGCGGCACACTAGTCATCCTAACAGAAAAGGTGTGT. . .AT 2764202

T: ....TTCCAGCCAAAGAGGAAGCTAATGCTGTGCCTCTCTGTAGAGCAAAACCCTCCCCC 455

SESESELLLEEEEEEEEEr et e e et e e e e e e e e e e e
G: TTAGTTCCAGCCAAAGAGGAAGCTAATGCTGTGCCTCTCTGTAGAGCAAAACCCTCCCCC 2764258

T: AGCTATATTAATCTTCAAGCAAGTTCCCCACCAGCCACTTTTCTGAACATCCAGACAACA 515

FEEEEErrrr et e et e e e e e e e e e e e
G: AGCTATATTAATCTTCAAGCAAGTTCCCCACCAGCCACTTTTCTGAACATCCAGACAACA 2764318

T: AAGCTGCCCTCGG.....ivvwnnn.. TTGATCACAAGCCCAAGGAATGCCTAGGACTC 560
FEETETETEETEI>>>>5>> 00 S5SSSS PPl
G: AAGCTGCCCTCGGGTAAGG. ..CTGGAGTTGATCACAAGCCCAAGGAATGCCTAGGACTC 2766422

T: CTGGAATGTATGTATGCAAACCTCCAGCTTCAGACCCAGCTCGCCCAACAACAGATGGCT 620

FEEEEErrrr et e et e e e e e e e e e e e e
G: CTGGAATGTATGTATGCAAACCTCCAGCTTCAGACCCAGCTCGCCCAACAACAGATGGCT 2766482

T: GTTTTGGAACATTTACAGGCATCTGTGACACAACTGGCTCCTGGGAGGGGAAGCAATAAC 680

Frrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e
G: GTTTTGGAACATTTACAGGCATCTGTGACACAACTGGCTCCTGGGAGGGGAAGCAATAAC 2766542

T: TCTTCTCTCCCAGCCTTATCTCCTAATCCATTGTTAAATCACCTGCCCCAATTCAGTAAA 740
Frrrrrrrrrrrrrrrrrrrrr e e e e e e e e e e e
G: TCTTCTCTCCCAGCCTTATCTCCTAATCCATTGTTAAATCACCTGCCCCAATTCAGTARA 2766602
T: TGAATTGTGGAACAAA 756
FEEEEEETrrrrrrrd
G: TGAATTGTGGAACARA 2766618

EXIT O
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EXALIN [02-Apr-2005]

ARGS: -a 1 -i 2 -p /home/mzhang/package/HumanSPM.par -A 1148114.96 -B 1219189
/am/tmp/ucsc/contig may04/19/NT 077812/NT 077812.mask 1924939

T-SEQUENCE: gi|1924939|gb|X98411.1|HSMYOSIE Homo sapiens partial mRNA for myosin-IF.
T-LENGTH: 2711

G-SEQUENCE: NT_077812

G-LENGTH: 1291194
SCORE: 3035.8 nats
SPLICE-DIR: +

(4379.7 bits)

T-STRAND: -

EXON: 2700 - 2273 (1190058 - 1190484) 491.0 97.43%

EXON: 2272 - 2106 (1191257 - 1191426) 200.5 98.24%

EXON: 2105 - 1904 (1191514 - 1191709) 176.0 89.90%

EXON: 1903 - 1820 (1194359 - 1194442) 83.5 93.02%

EXON: 1819 - 1671 (1195333 - 1195481) 182.2 99.33%

EXON: 1670 - 1524 (1195669 - 1195815) 183.8 100.00%

EXON: 1523 - 1378 (1196218 - 1196363) 153.0 94.59%

EXON: 1377 - 1208 (1199076 - 1199245) 208.5 99.41%

EXON: 1207 - 1093 (1199339 - 1199453) 143.8 100.00%

EXON: 1092 - 948 (1205132 - 1205276) 181.2 100.00%

EXON: 947 - 849 (1205379 - 1205477) 115.8 97.98%

EXON: 848 - 742 (1205829 - 1205935) 123.0 97.22%

EXON: 741 - 660 (1208827 - 1208908) 102.5 100.00%

EXON: 659 - 574 (1210786 - 1210871) 99.5 97.67%

EXON: 573 - 406 (1213177 - 1213344) 210.0 100.00%

EXON: 405 - 319 (1214530 - 12146106) 108.8 100.00%

EXON: 318 - 232 (1216916 - 1217002) 108.8 100.00%

EXON: 231 - 151 (1217117 - 1217197) 101.2 100.00%

EXON: 150 - 1 (1219040 - 1219189) 187.5 100.00%

T: CCCCCCCTCCCCAACTGTGCCTGGAACTTTGCCAACAGCACAGGACTCAAGACCCATTTC 2641
I R R

G: CCCCCCCTCCCCAACTGTGCCTGGCACTTTGCCAACAGCACAGGACTCAAGACCCATTTC 1190117

T: TTAATCACATGGCAGTTGGGAGGTAAATTCTGCTGTTAGTCCCCTTTGACACACACAGTT 2581
IR

G: TTAATCACATGGCAGTTGGGAGGTAGATTCTGCTGTTAGTCCCCTTTGACACACACAGAA 1190177

T: TTGGACAATGGGCAGCAGGTGTGATGTTGGAGGAAAACCAGGGCCCAGGGGCGGGGGLCTG 2521

IR R RN

G: ATGGAGAATGGGCAGCAGGTGTGATGTTGGAGGAAGACCAGGGCCCAGGGGCGGGGGLCTG 1190237

T: CACCAGTGACCTGGTGACCCAGGGCCTGGGCAAGGACTGGAGGCCAAAGGATTGGACTTT 2461
IR

G: CAGCAGTGACCTGGTGACCCAGGGCCTGGGC-AGGACTGGAGGCCAAAGGACTGGACTTT 1190296

T: TAGGCTATTGCAGCCCAGGTAAACGAGGCTTTCATTGGCAGGGCCTGGCTCCCCACCAGG 2401
IR

G: TAGGCTATTGCAGCCCAGGTAAACGAGGCTCTCATTGGCAGGGCCTGGCTCCCCACCAGG 1190356

T: CCGGCAGGCAGATAGGCGGGCGAAAGAGAAGGCAGTATCCCAGGGCCCAGCTCAGATCTT 2341
IR

G: CCGGCAGGCAGATAGGCGGGCGAAAGAGAAGGCAGTATCCCAGGGCCCAGCTCAGATCTT 1190416

T: CTCCACGTAGTTTCCTGGGAAAAGGCCCTCCTGGCCGTGAAGCCGGCCCTTCCACCAGCC 2281
IR N

G: CTCCACGTAGTTTCCTGGGAAAAGGCCCTCCTGGCCGTGAAGCCGGCCCTTCCACCAGCC 1190476

T: CGAGGGAT .« vt v it e e e e e CTTCCATGAGGATCTCAATGACCTCGTTCACGTTGAA 2236
LT <<<<<<e e o< T EEEEEEEEE T

G: CGAGGGATCTGTGG. . .ACACACCTTCCATGAGGATCTCAATGACCTCGTTCACGTTGAA 1191293

T: GCTCAGCTCGTCCACATCTTGGCCCACGTACTGGTATAGGGCCCGGCACCTGGGACCATG 2176
I N

G: GCTCAGCTCGTCCACATCTTGGCCCACGTACTGGTATAGGGCCCGGCACCTGGGACCATG 1191353

T: TGTCCGAGGCTGGGGCTTGGGTCGG-CC-CA-CAGGCACTGGCCGTTGCCCCACGCTGCG 2119
IR N

G: TGTCCGAGGCTGGGGCTTGGGTCGGCCCACACCAGGCACTGGCCGTTGCCCCACGCTGCG 1191413

T: CTTCCTCTGCATG. v v et et e e e e e en CCGGCCATCCCCTGGTCAGGCACGTTGAGGAA 2074
PEETEETT T <<<<<<ea o< T TR

G: CTTCCTCTGCATGCTGTGG. . .ACCTACCCGGCCATGCCCTGGTCAGGCACGTTGAGGAA 1191545
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TTCTGTGTTGTGCTCTGAGGGCGGACGTGCCCGGGGTCGTCTGCTGGCATCCCAGGGATG

FEErrrrrrrrerrr e et e et e e e e e e e e e
TTCTGTGTTGTGCTCTGAGGGCGGACGTGCCCGGGGTCGTCTGCTGGC-TCCCAGGGATG

TGGACGGAGGG--CCGGGGAGGCCTGTGGGTGCCCCCTGGGCCA-A-ATGAATTTCTCCA

FEEErrrrerr e e e e e e PRttt
TGGACGGAGGGCCCCGGGGAGGCCTGTGGGTGCCCCCT---CCAGACATG-A--TCTCCA

GGGGGCAGGGGGCCCCCCCCTGTGGGCAGAGGGGGG--CCCCATTTCGATCCATGC. . ..

FEEEEEEEETd FEEEEE et e e rr<<<<
-GGGGCAGGGGG---CCCCCTCT-GGCAGAGGGGGGCACCCCATTGCGATCCATGCCTGT

........... CT-TGGGGGGCGCCAGGGGCCGCCCGGGTAGGGGCTTGGGACGACCTCC

<< <L PEr e rr e e e e e e e e e e
GG...CCTCACCTCTGGGGGGCG-CAGGGGCCGCCCGGGTAGGGGCTTGGGACGACCTCC

GAGGTTTACCCTTGGCCAATCCCTTTCCG-GTAGGCT .« v v v v i v e e e TGGAGTTC
FEEEEEE PR EE et Prrr FErrr PEET T I<LSKKK<L << T
GAGGTTTTCCCTTGGCCATTCCC-TTCCGCGTAGGCTCTGAAA. . .ACTCACTGGAGCTC

TTGGGCAGCCCATCGCCCACGCTGACCGTGAGGGTCCGACCGCCAACCTTGAGCACTGCC

FEEEErrrrr et e et e e e e e e e e e e
TTGGGCAGCCCATCGCCCACGCTGACCGTGAGGGTCCGACCGCCAACCTTGAGCACTGCC

AAGTCGCCGAAGCCGCGGGAGAAGGTGACGCTGCGGGTGCCGCCACCGCCCCAGCCCTCC

FEEEErrrrr et e et e e e e e e e e e e e e
AAGTCGCCGAAGCCGCGGGAGAAGGTGACGCTGCGGGTGCCGCCACCGCCCCAGCCCTCC

TTCTTCACCCGAAACTGTAGT . o v v i v e e e e et GTGTCGCTGAAGGTGAGGGGCAGG
FEETEEEEEEEEEE T <K<K o o KKK EEEE R Er e el
TTCTTCACCCGAAACTGTAGTCTATGG. . . CCGTACGTGTCGCTGAAGGTGAGGGGCAGG

GGCCTCCGCGTCGCCTCCTCGAAGCGCTTGCACAGAAGGCTGACAAACTCGGTCTTGAAG

FEEEErrrrrr et et e et e e e e e e e e
GGCCTCCGCGTCGCCTCCTCGAAGCGCTTGCACAGAAGGCTGACAAACTCGGTCTTGAAG

ACGCTCTCCAGGAAGCTGTCGGCGGCATCCTCTTGGAGGATGAAGAAGTCGTCCTGTCGC

Frrrrrrrrrrrrrr e e e e e e e e e e e e e e e
ACGCTCTCCAGGAAGCTGTCGGCGGCATCCTCTTGGAGGATGAAGAAGTCGTCCTGTCGC

GTG. v iiieeieannnn CTGAGGGAGACCCCCCGCAGAGCCTGGATGTCCAATTTCTTC
PRI o< e rr e rerrrrrrrrrrrrr e rrrr trred
GTGCTGGGG. . . CTTCACCTGAGGGAGACTCCCCGCAGAGCCTGGATGTCCACTTTCTTC

TTCAAGATTTCACACA-CTGGACCTTTCTCAGGTCCCTTCTTCATC-TTCTCTCGCCCAA

Frrrerrrreerrrr rerr rr rrrrrrrrrrr e et e et e e
TTCAAGACTTCACACACCTGG-CCCTTCTCAGGTCCCTTCTTCA-CTTTCTCTCGCCCAA

TCACATACACACACTTGGGCGTCAGGATCAAGTCCCGCTTGATGGG . v v v v v v v v v e s
FECTEEEEEEEr e e e e e e e e e e e b e <<<<<< L L <<<<<
TCACATACACACACTTGGGCGTCAGGATCAAGTCCCGCTTGATGGGCTGTGG. . . CCTCA

.CTTGAAGCGGCGGTCGTACTTGGTGACCGAATCGGCGAAGTCCACCCGCTCCTTCTTGC

<trrrrrrrrrrrrrrrrrrrrrrrr et e
CCTTGAAGCGGCGGTCGTACTTGGTGACCGAATCGGCGAAGTCCACCCGCTCCCTCTTGC

CCAGGAACTGACGCAGCTCGGGCCGCTCCTCCAGCCCCAGGTAGTCCCCGACGAAGTTCC

Frrrrrrrrrrrrrrrrrrr et
CCAGGAACTGACGCAGCTCGGGCCGCTCCTCCAGCCCCAGGTAGTCCCCGACGAAGTTCC

GATTGATGCTGTTGCGCCTCCGCTCCTTCTTGTTCAGCAGGATGTTGGAAG. . . ... ...

FEEEEEEEEE e I<<<<<<..
GATTGATGCTGTTGCGCCTCCGCTCCTTCTTGTTCAGCAGGATGTTGGAAGCTGCGG. . .

...... CTTCCTCCCGCATCTCCTCGTACTTCCGGACAGCCACGTGGCGCCGCCAGGCCT

<SLKLKLKLZZ L
TCTCACCTTCCTCCCGCATCTCCTCGTACTTCCGGACAGCCACGTGGCGCCGCCAGGCCT

TCTGGATGGTTCGGGCAAAGCCATCGAACTTTCGCTCTCGCACCTCCTCCAGGAGGAAAA

Frerrrrrerrrrrrrrrrrrrrrr e rr e e e e e rr
TCTGGATGGTTCGGGCAAAGCCATCGAACTTTCGCTCTCGCACCTCCTCCAGGAGGAAAA

Geve i i CGACTCTGGGTTCTTGACAAAGACCTTGGTGCTCCCCATCTGGT
S S N RN
GCTGGGC. . .ACTCACCGACTCTGGGTTCTTGACAAAGACCTTGGTGCTCCCCATCTGGT

18

2014

1191604

1958

1191658

1904

1191709

1856

1194406

1812

1195340

1752

1195400

1692

1195460

1647

1195692

1587

1195752

1527

1195812

1482

1196259

1424

1196317

1378

1199075

1319

1199134

1259

1199194

1208

1199246

1154

1199392

1094

1199452

1049

1205175



ACTGGTCGGGCTCCATGTTGACCGCCCGAAGCAGGTGCTGGACGCCCTGGCGTTCGTCCC

FEEEEEEEEr ettt el
ACTGGTCGGGCTCCATGTTGACCGCCCGAAGCAGGTGCTGGACGCCCTGGCGTTCGTCCC

CACGCCACCGCGGCCACGTCTCGGGGGTCAGAATGGCATAC . v v vt v v e e e e et CTCT
FETTTEEEEEEEEr e e e I <<<<<<n L o <<<<<< ] ] ] ]
CACGCCACCGCGGCCACGTCTCGGGGGTCAGAATGGCATACCTGAGG. . .CCTCACCTCT

GCAGGAATTTGGCGAACTGGCGGCGGTAGGCGAAGCCGGCTCTGCGCACCCTGATGTTTT

Frrrrrrrrrrrrrererrrrerrrr e rrr e e e e e e
GCAGGAATTTGGCGAACTGGCGGCGGTAGGCGAAGCCGGCTCTGCGCACCCTGATGTTCT

CCTTCAGGCCCAGGTATTCCACCTGGTGCTGGACT . v v v v i v v v v e e et CTGTTCTCCT
FEEEEEEEEE TR EE e e e e P <<<<K<e s o <K<K T
CCTTCAGGCCCAGGTATTCCACCTGGTGCTTGACTCTGGTG. . .GATCACCTGTTCTCCT

CCCAGTCTC-GGGCGTGCTTGGTCTCGTTGGGTTTGATGCAGCGGATGTAGTGGGGTGTG

Frrrerrrr et et e e e e e e e e e e e
CCCAGTCTCGGGGCCT-CTTGGTCTCGTTGGGTTTGATGCAGCGGATGTAGTGGGGTGTG

CACCTCATCAGTGTGGCCACCAGGTCGTTGGCTTGTTT . o v v v v i i e v v e CTTGATC
FEEEEEEEEEEE e e et b e e e e <<<<<<e s o <L T
CACCTCATCAGTGTGGCCACCAGGTCGTTGGCTTGTTTCTGAGG. . .GCCCACCTTGATC

TTGGAGCCGGCGGTGCTGGGGCGCCCCTTCTTGTCTCCATCCAGCTTCTCGGGGAAGAGC

FEEEErrrrrr et e e e e e e e e e e e e e e
TTGGAGCCGGCGGTGCTGGGGCGCCCCTTCTTGTCTCCATCCAGCTTCTCGGGGAAGAGC

ATCCGGAGGAAGGCC. . v v v v i i e v e TGGTCACTGGACTGCATCAGCTCTATGAGG
FEETETTTEEEET << o< b L EEEr e Frer e e e el
ATCCGGAGGAAGGCCCTGGGT . . .ACTCACTGCTCACTGGTCTGCATCAGCTCTATGAGG

TCGGAGAAGAGAACGTCTCGGTTCCTCTCGCAGAAGCCGCTGACGTCGTAGGAGAC. . ..

FEEEEEEEEr et e e e e e e e e e e e e e e e e r<<<<
TCGGAGAAGAGAACGTCTCGGTTCCTCTCGCAGAAGCCGCTGACGTCGTAGGAGACCTGG

........... CTTGCCAGCGTAGTGGTGGATGACGAAGCCGGCGCTCCAGCTGTTGAAA

<< <LK PR PR E R e e e e e e e e e e e
AG...GCGCACCTTGCCAGCGTAGTGGTGGATGACGAAGCCGGCGCTCCAGCTGTTGAAA

TGCTCGTGGGTCCCCACAGCCGCCTGCAGCTTCTGCAGCAGTGTCTGGTCTGCTCCCCCG

FEEEErrrrrr et e et e e e e e e e e e e e e e e
TGCTCGTGGGTCCCCACAGCCGCCTGCAGCTTCTGCAGCAGTGTCTGGTCTGCTCCCCCG

CCCGTGGCGTGCATGGTGGCGCACACGTCGTCCAAGACGCTCATGATGCCTGGGGGGCT.

FEErrrrrrrrertr e et e e e e e e e e e e e e e <
CCCGTGGCGTGCATGGTGGCGCACACGTCGTCCAAGACGCTCATGATGCCTGGGGGGCTC

.............. CAGCTTGTTTTCGATGAGGTCACAGACGACCTTGTTGTTGAAGTAC
S <LK PR R r e e e e e e e e e e
TGCGG. ..CCTCACCAGCTTGTTTTCGATGAGGTCACAGACGACCTTGTTGTTGAAGTAC

TGGATTGGAGTCCAGCGGATGCCTTCCTGCACATACTCCTC . v v v v i v e e e e CTGC
FEEEEEEEEEE e e e e e e e e e b e <<<<<< s o << ]
TGGATTGGAGTCCAGCGGATGCCTTCCTGCACATACTCCTCCTGGGG. . . GCCCACCTGC

TCGGCCTTCAGGGTAAGTTCGATAAAGATTTGCTGCAGCTTCTCATTGACGAAGTTGATG

FEEEEEEErr e e e e e e e e e e e e e e e e et e e e e e
TCGGCCTTCAGGGTAAGTTCGATAAAGATTTGCTGCAGCTTCTCATTGACGAAGTTGATG

CAAAACTGCTCGAAGCCATTTTT . v v vt i v e e e e e CTGGAAGATCTCGAAGCCGTAA
FETTTEEETTEEEEEEEEET <K< s o KKKKKK L PP EEEEEErr et
CAAAACTGCTCGAAGCCATTTTTCTGCAG. . .CCGTACCTGGAAGATCTCGAAGCCGTAA

ATGTCCAGCACACCGATGCTGTACTCTTCCTGGGGTTTCTGCATAGCACGGTTGATGGC.

Frerrrrrrrrerrrrrrrrrrrrrrr e e e e e e e e e e e <
ATGTCCAGCACACCGATGCTGTACTCTTCCTGGGGTTTCTGCATAGCACGGTTGATGGCC

.............. CTCCACGAGGAAGTCGAAGAGGCGGGCATAGAGCCCCTTGGCCAGG
A I S S S S S
TGCGG. . .ACTCGCCTCCACGAGGAAGTCGAAGAGGCGGGCATAGAGCCCCTTGGCCAGG

GCATCACGGGTGTAGGCTGCCTGCTCCACGTTGAGGGTCACATTGATGGACTCGCTGCGC
Frrrrrrrrrrrrrrrrrr e e
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989

1205235

944

1205382

884

1205442

839

1205838

780

1205897

735

1208833

675

1208893

630

1210815

574

1210871

525

1213225

465

1213285

406

1213344

360

1214575

315

1216919

255

1216979

210

1217138

151

1217197

105

1219085
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G: GCATCACGGGTGTAGGCTGCCTGCTCCACGTTGAGGGTCACATTGATGGACTCGCTGCGC 1219145
T: CCGCCCCAGCGGCTGTCCATCTTGCGGCTGGTCAGCTTCTCCTG 1

FEErrrrrrr et
G: CCGCCCCAGCGGCTGTCCATCTTGCGGCTGGTCAGCTTCTCCTG 1219189

EXIT O
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EXALIN [02-Apr-2005]
ARGS: -a 1 -i 1 -p /home/mzhang/package/HumanSPM.par -A 15769271 -B 15884114
/am/tmp/ucsc/contig may04/4/NT 016606/NT 016606.mask 13488608
T-SEQUENCE: gi|13488608|gb|AY028916.1|AY028916 Homo sapiens GAJ (GAJ) mRNA, complete cds.
T-LENGTH: 695
G-SEQUENCE: NT_016606
G-LENGTH: 29104798
SCORE: 792.6 nats (1143.5 bits)
SPLICE-DIR: +
T-STRAND: +

EXON: 1 - 31 (15813918 - 15813948) 38.8 100.00%
EXON: 32 - 97 (15819272 - 15819337) 82.5 100.00%
EXON: 98 - 155 (15824862 - 158249109) 72.5 100.00%

EXON: 156 - 304 (15827682 - 15827830
EXON: 305 - 379 (15863470 - 15863544
EXON: 380 - 494 (15866427 - 15866541
EXON: 495 - 539 (15878179 - 15878223
EXON: 540 - 695 (15883959 - 15884114

186.2 100.00%
93.8 100.00%
143.8 100.00%
56.2 100.00%
195.0 100.00%

T: GGCCAGCGGAAGCCCCTGCGCCCGCGCCATG . v v v v e v e eeann TCAAAGAAAAAAGG 45
FEEEEEEEEEEEEEEEE TR T T EEEEE T T EI>>>>5> 00 5555 LT
G: GGCCAGCGGAAGCCCCTGCGCCCGCGCCATGGTAAGG. . .CTTTAGTCAAAGAAAAAAGG 15819285

T: ACTGAGTGCAGAAGAAAAGAGAACTCGCATGATGGAAATATTTTCTGAAACA........ 97
FEEEEEETEEEr e e e e e e et e bbb e b e e e b e pr pr>>>>>> 0,

G: ACTGAGTGCAGAAGAAAAGAGAACTCGCATGATGGAAATATTTTCTGAAACAGTAAGT. . 15819337

T: ... AAAGATGTATTTCAATTAAAAGACTTGGAGAAGATTGCTCCCAAAGAGAAAGG 150
OESSSSULLLLLEEE PP R e e e e e e e e e e e e e

G: .AAACAGAAAGATGTATTTCAATTAAAAGACTTGGAGAAGATTGCTCCCAAAGAGAAAGG 15824914

T: CATTA............... CTGCTATGTCAGTAAAAGAAGTCCTTCAAAGCTTAGTTGA 195
FEETIS>SS5> 00 SO>SR Er e e el
G: CATTAGTAAGT...TCTTAGCTGCTATGTCAGTAAAAGAAGTCCTTCAAAGCTTAGTTGA 15827721

T: TGATGGTATGGTTGACTGTGAGAGGATCGGAACTTCTAATTATTATTGGGCTTTTCCAAG 255

Frrrrrrrrrrrrrr e e e e e e e e e e e e e e e
G: TGATGGTATGGTTGACTGTGAGAGGATCGGAACTTCTAATTATTATTGGGCTTTTCCAAG 15827781

T: TAAAGCTCTTCATGCAAGGAAACATAAGTTGGAGGTTCTGGAATCTCAG. .. .. v v 304

FEEEEEEEEE e e e e e e e e e e e e e b e e e e p e i>>>>>>00.>>
G: TAAAGCTCTTCATGCAAGGAAACATAAGTTGGAGGTTCTGGAATCTCAGGTAAGC...CT 15863469

T: «...TTGTCTGAGGGAAGTCAAAAGCATGCAAGCCTACAGAAAAGCATTGAGAAAGCTAA 360

SESSLLEEEEEEEE e et e e e et e e e e e e e e e e e
G: CTAGTTGTCTGAGGGAAGTCAAAAGCATGCAAGCCTACAGAAAAGCATTGAGAAAGCTAA 15863525

T: AATTGGCCGATGTGAAACG.......vurnnn.. GAAGAGCGAACCAGGCTAGCAAAAGA 405
FELTEETEEEEEEE T EI>>>S>> 00 SSSSSS LLLLEEEEEEEEErrr el
G: AATTGGCCGATGTGAAACGGTAAGT...ATGCAGGAAGAGCGAACCAGGCTAGCAAAAGA 15866452

T: GCTTTCTTCACTTCGAGACCAAAGGGAACAGCTAAAGGCAGAAGTAGAAAAATACAAAGA 465

Frrrrrrrrrrrrrr e rrr e e e e e e e e e e e
G: GCTTTCTTCACTTCGAGACCAAAGGGAACAGCTAAAGGCAGAAGTAGAAAAATACAAAGA 15866512

T: CTGTGATCCGCAAGTTGTGGAAGAAATAC. .. ..vvuurnnn.. GCCAAGCAAATAAAGT 510
FELEEEEEEEEEEE TR TR T T EE TR T IS>>>>> 0 0SS5 LT
G: CTGTGATCCGCAAGTTGTGGAAGAAATACGTAAGT...TTTCAGGCCAAGCARATAAAGT 15878194

T: AGCCAAAGAAGCTGCTAACAGATGGACTG. ....uvvvurnnn.. ATAACATATTCGCAAT 555
FEETEEEEEEEEEE TR TR T T EE TR T IS>>>5> 0 0SS5 LT
G: AGCCAAAGAAGCTGCTAACAGATGGACTGGTATGT...TTATAGATAACATATTCGCAAT 15883974

T: AAAATCTTGGGCCAAAAGAAAATTTGGGTTTGAAGAAAATAAAATTGATAGAACTTTTGG 615

FEErrrrrrrrrrr e e e e e e e e e e e e e e e e
G: AAAATCTTGGGCCAAAAGAAAATTTGGGTTTGAAGAAAATAAAATTGATAGAACTTTTGG 15884034

T: AATTCCAGAAGACTTTGACTACATAGACTAAAATATTCCATGGTGGTGAAGGATGTACAA 675

FEErrrrrrrr et e e e e e e e e e e e e e e e
G: AATTCCAGAAGACTTTGACTACATAGACTAAAATATTCCATGGTGGTGAAGGATGTACAA 15884094

T: GCTTGTGAATATGTAAATTT 695

FEEEEEEErr el
G: GCTTGTGAATATGTAAATTT 15884114
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EXALIN [02-Apr-2005]

ARGS: -a 1 -i 2 -p /home/mzhang/package/HumanSPM.par -A 19225406 -B 19310898
/am/tmp/ucsc/contig may04/15/NT 010194/NT 010194.mask 5410335

T-SEQUENCE: gi|5410335|gb|AF106685.1|AF106685 Homo sapiens myelin gene expression factor 2 mRNA,
cds.

T-LENGTH: 1983

G-SEQUENCE: NT 010194

G-LENGTH: 53619965

SCORE: 2108.9 nats (3042.5 bits)

SPLICE-DIR: +

T-STRAND: -

EXON: 1983 - 1561 (19225406 - 19225825
EXON: 1560 - 1509 (19231786 - 19231837 65.0 100.00%
EXON: 1508 - 1300 (19231917 - 19232125 261.2 100.00%

(

(

(

) 504.8 98.58%

)

)
19233854 - 19233925) 82.

)

)

)

EXON: 1299 - 1228 0 97.22%
EXON: 1227 - 1129 (19234227 - 19234325 95.8 92.93%
EXON: 1128 - 1060 (19234628 - 19234696 86.2 100.00%
EXON: 1059 - 1009 (19234988 - 19235038 63.8 100.00%
EXON: 1008 - 907 (19236546 - 19236647) 127.5 100.00%
EXON: 906 - 843 (19240747 - 19240810) 76.0 98.44%

EXON: 842 - 793 (19240929 - 19240978

(

( 62.5 100.00%
EXON: 792 - 639 (19241523 - 19241676

(

(

(

173.8 96.77%
169.2 90.67%
109.5 97.87%

EXON: 638 - 447 (19242367 - 19242558
EXON: 446 - 353 (19248687 - 19248780
EXON: 352 - 345 (19248875 - 19248882 10.0 100.00%
EXON: 344 - 292 (19250103 - 19250155 66.2 100.00%
EXON: 291 - 83 (19251385 - 19251593) 257.2 99.52%
EXON: 82 - 15 (19260831 - 19260898) 78.2 97.10%

)
)
)
)
)
)

T: AAAATGGCTTATTTCATTAAAAACCAGTATACCCATTCATTTAAACTGAATGACCAGACT 1924

Frrrrrrrrrrerrrrrrrrr e rerrr e e e e e e e e e
G: AAAATGGCTTATTTCATTAAAAA-CAGTATAACCATTCATTTAAACTGAATGACCAGACT 19225464

T: TGCTGTCTTTAAAAACCCAAACTTGAGATTACCAAAAATTTACAGTATATTTTTACCATT 1864

FErrrrrrrrrrrrrrrrrrrrrrrrrrr e rrrrrr e e e e e rr el
G: TGCTGTCTTTAAAAACCCAAACTTGAGATTAACAAAAA-TTACAGTATATTTTTAACATT 19225523

T: ATACCTGTTAAAAGCTGGTGGGAGTTTTAAAAGTTCATTTTTACAGCTTTTGTAAGCATA 1804

FEETrrrrr e e e e e e e e e e e e e e e e e e e e e
G: ATA-CTGTTAAAAGCTGGTGGGAGTTTTAAAAGTTCATTTTTACAGCTTTTGTAAGCATA 19225582

T: CAATATTACTTTAAAAAAATGACTTTTACTAGGAGATTCAGCAAAACAGATGTAGGAATG 1744

FEEEEEErrr e e e e e e e e e e e e e e e e e e e e
G: CAATATTACTTTAAAAAAATGACTTTTACTAGGAGATTCAGCAAAACAGATGTAGGAATG 19225642

T: TTCCAACCATGGCTTGAAATTATGCATTACGATCCAAGCGAACATCAATTTCTCTGCCAC 1684

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e
G: TTCCAACCATGGCTTGAAATTATGCATTACGATCCAAGCGAACATCAATTTCTCTGCCAC 19225702

T: TGATTTTTATGCCATTCATTATTCTGCAGGCTTTTTCAGCTGATTCTGGGGAGTCAAATC 1624

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e
G: TGATTTTTATGCCATTCATTATTCTGCAGGCTTTTTCAGCTGATTCTGGGGAGTCAAATC 19225762

T: TGACTGTTCCACAGCCTTTTGACTTTCCATTCTCCATTTTTATTTCTGCAAACATTACAT 1564

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e
G: TGACTGITCCACAGCCTTTTGACTTTCCATTCTCCATTTTTATTTCTGCAAACATTACAT 19225822

T: GAC....ivvninnnn.. CACACTGACTGAATTTCTCTTTTAGTTTCTGCCAAGTCAAGT 1519
PSS o <K< LR EEEEE R EE e e e e e e e e e e
G: GACCTGTAA...ACTTACCACACTGACTGAATTTCTCTTTTAGTTTCTGCCAAGTCAAGT 19231827

T: CAAAAGGTAG.......c.ounnnn. ATTTCTGACAAATATCTGGTTGCCTTTGGAGCCTA 1474
LTI <K< s o KKK PR EEEEEEErrr e e e e e
G: CAAAAGGTAGCTAGAA...GCTTACATTTCTGACAAATATCTGGTTGCCTTTGGAGCCTA 19231951

T: TTCTCTCTCTCATTCCGCTTCCCATTGGACCCGATAAAAATCCTCGATCCATATCGATGC 1414

FEEEEEEEr e e e et e e e e e e e e e e e e e e e e e e e
G: TTCTCTCTCTCATTCCGCTTCCCATTGGACCCGATAAAAATCCTCGATCCATATCGATGC — 19232011

T: TCCTTTCCAGTATAGCTCCTATACCTGGTCCCATTCTATCAAAGCTGGAACTCATCCGGT — 1354
FEEEEEEEr e e e e e e e e e e e e e e e et e e e e e
G: TCCTTTCCAGTATAGCTCCTATACCTGGTCCCATTCTATCAAAGCTGGAACTCATCCGGT 19232071

T: CCAGTCCCATCCCCATTCCTCCAGTCACACTGTTCATGCTACCCATTCCACCAC...... 1300
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FEEEEEEEEE et e e e e e e e e e e e b e e e e <<<<<<
CCAGTCCCATCCCCATTCCTCCAGTCACACTGTTCATGCTACCCATTCCACCACCTGGAT

......... TTATTCCAGATCCTACTGGACCCATGTTAGAAGATCCTATTCTTCCTGTAA

ce KKK PR R R Er e e e e e e e e e e e e e
... ACCTACTTATTCCAGATCCTACTGGACCCATGTTAGAAGATCCTATTCTTCCTGCAA

TCCCTCCAATCATTGCACTGC. . oo i v i iv i ns CAAGTCTACCAAAGGAATCGCCAA
FEETETETEEEEEE TR <<KKK< s o KKK PP EEErrr e e
ACCCTCCAATCATTGCACTGCCTAAAC. . .CCCTACCAAGTCTACCAAAGGAATCTCCAA

AGCCTCGACTTAATCCAATATCACGATGTCCGAAATCTCGCTCCATGCTACTAGTCATCG

I e e R
AGCCTTGATTTATTCCAATATCACCACGTCCAAAATCTCGCTCCATGCTACTAGTCATCG

CACCACGGTACAGCT . v v v v v v e e e CTCCCATTCGGCCAACTCCTCCAAATCCTC
FETTTEEETTTTT <K< s o <<KKKKK PP EEEEEEr e el
CACCACGGTACAGCTCTGAAA. . .ACCTACCTCCCATTCGGCCAACTCCTCCAAATCCTC

CCATGCTATTCATTGCTTCCAGACCACCAAACCCTATTC. « v v v vv e ananns CTCCTC
FEEEEEEEEEEE e e et e e e e e e E I <<<<K<<n s o <<<<<< | [ ] ]
CCATGCTATTCATTGCTTCCAGACCACCAAACCCTATTCCTATGG. . . ACATACCTCCTC

CAATTCTATTCATTCCTCCAAAACCTGGACCATCCATTCCCATAC. v vt v vennn.n.
FECTEEEEEEEr et e e e e b e et e e e e e b Er I <<<<<<l L <<
CAATTCTATTCATTCCTCCAAAACCTGGACCATCCATTCCCATACCTCAAA. . .ACTCAC

CACCTGGACCTAAATTTCCCATTACTCCACCTATGTTCAACTGGCTGGCACTAATAGGCT

Frrrrrrrrrrrrrrrr e e e e e e e e e e e e e e
CACCTGGACCTAAATTTCCCATTACTCCACCTATGTTCAACTGGCTGGCACTAATAGGCT

GTCCACCCGGACCAAGTCCCATCCCAATGCCTCCAAGACCAC . v v v v v v v v e ans GTG
(RN RN ESSSS SO SSSS SN
GTCCACCCGGACCAAGTCCCATCCCAATGCCTCCAAGACCACCTAAAA. . .ACTTACGTG

GTAATTGTGGTGTTTTACCATCAGGTGAACGGTACTCTTCATGAGGAACAGACTTGTCAT

Frrrrrrrrrrrrrrrrrrrr e e rerr e e e e e e e e e e
GTAATTGTGGTGTTTTACCATCATGTGAACGGTACTCTTCATGAGGAACAGACTTGTCAT

Coneiii s CATTTTCACATGCATAGGTCTATCAAATAAAAACTGCCCATTGA
[ << e e e e e e e e e e
CCTAATT. ..ACTCACCATTTTCACATGCATAGGTCTATCAAATAAAAACTGCCCATTGA

ACATAG. . o't vinannnnn AAATTGCTTGAACTGCTTCAATTGCTTGCTCAAAAGTGA
FETT << o KPR R R e e e e e e e e e e e
ACATAGCTGTTG. . . GGATACAAATTGCTTGAACTGCTTCAATTGCTTGCTCAAAAGTGA

CAGTGCCCATTCCTCTGCTCTTGCCATCTTTGTCTTCTTT-ATAACTGCCCGCTTTCACA

FEErrrrrrrrrr et e trrrrrrr rrrnd
CAGTGCCCATTCCTCTGCTCTTGCCATCTTTGTCTTCTTTAATATCTGCCCGC-TTCACA

GTTCCAGCTATGCTGAACACTTCCTTTAATTTCTTCCAACCAACTTTGAAGTCAAG. . ..

Frrrrrrrrrrerrrrrrrrrrrr et rrrr e e e e e e <<<<
GTTCCAGCTATGCTGAACACTTCCTTTAGCTTCTTCCAACCAACTTTGAAGTCAAGCTTA

........... ATTAGCAACAAAAATTGTGGAACCAAGTCTACCAGCCTGCAAATTGCTG
<oKL L rrrrrrrrrrrrrr e e e e e e e rerrr e rrr e
AT...ACTTACATTGGCAACAAAAATTGTGGAACCAAGTCTACCGGCCTGCAAATTACTG

ATAACCTCAGGAGGAATGTTTGGATTATTGAGAATGGAAGGTGGTAAATTCACCAACCCA

e
ATGACTTCAGGAGGAATGTTTGGATTATTGAGTATGGAAGGTGGTAAATTCATCAACCCT

GATCCCACATC-GGAGGCATGTGATCCTTGAAATGATGTTCCTGTTCGCTGCAATGCCCT

R e e e e R R R
GATCCCATATCAGG-GACGTGTCCTCCTGGAAATGATCCTCCTGTTCGCTGCAATGCCCT

ACGAGCATTTTCTCCATCAGGATC .+ oot vv e eenn CTCTTTAATATTAACGCGTCT
FEEEEETTEEEEEEEEE T T <<<K<< s o KKK LR EE R 1 rid
ACGAGCATTTTCTCCATCAGGATCCTATAA. . . TCTTACCTCTTTAATATTAAGGGGTCT

TCCACTAAGATCATATTTGTTCATAGTTTCTAGGGCTTTCTTTACAAATTCTTCATCTTT

FEEEEErrrr e e e e e e e e e e e e e e e e e e e e e
TCCACTAAGATCATATTTGTTCATAGTTTCTAGGGCTTTCTTTACAAATTCTTCATCTTT

24

19232125

1249

19233904

1204

19234250

1144

19234310

1099

19234657

1054

19234993

1009

19236545

949

19236605

904

19240749

844

19240809

799

19240972

754

19241561

695

19241620

639

19241676

590

19242415

530

19242475

471

19242534

426

19248707

366

19248767



T: GAATTCAACCACA..........on.n. CCACAACC...ovvvvnnnnnn. CCTTGATTT
FETTTTITTT ] <SS 0 o <SS ] ] <K< o <<<<<< T
G: GAATTCAACCACACTTAAT...TCTTACCCACAACCCTATAT...ACTTACCCTTGATTT
T: TCCTTCCGCATCCTTAAAGAGCTCCACGTATGTAACCTCACCAA. .\ vt vvevrnnnn. C
FEEEEETTEEEE e e e e e e e b e e b b e r e e h ] P <<<<<<l L L <<<<<<
G: TCCTTCCGCATCCTTAAAGAGCTCCACGTATGTAACCTCACCAACTACAT. . .AGTTACC
T: TTTCTCTCTCATTAGATCTTTAATAGCTTGCCATTTCATGTCATATGGGATGTTGCTAAT
FEEEEErrrr e e e et e e e e e e e e e e e e e e e e e
G: TTTCTCTCTCATTAGATCTTTAATAGCTTGCCATTTCATGTCATATGGGATGTITGCTAAT
T: GAAAACTCTGTTACGATTTGGACCCTTCTTTTCTCCAGTGCCCGAATTCTTGTCTTTTGA
FEEEEErrrr e e e e e e e e e e e e e e e e e e e
G: GAAAACTCTGTITACGATTTGGACCCTTCTTTTCTCCAGCGCCCGAATTCTTGTCTTTTGA
T: ATAAGGATGAAATCTATTGGCCTTCTTACTTCCTGTAGATTTTTCCTTTAAGTCAGATTT
FEEEEEEEr e e e e e e e e e e e e e e e e e e e e
G: ATAAGGATGAAATCTATTGGCCTTCTTACTTCCTGTAGATTTTTCCTTTAAGTCAGATTT
T: CTCTTCTTTTGCTGATTCATCATTCTCC. ... v vuvvnnnnn. ATTTTAACGCCATTGGA
FEEEEEETEEEE R EEE TR P <<<<<<e s o KKK LR EE T
G: CTCTTCTTTTGCTGATTCATCATTCTCCCTGTGA. ..CAATACATTTTAACGCCATTGGA
T: GCTGCTGCTGTGCTGCGGCTGCTGCTTCCT-CGCCTCCGCGGGGTGCGGCTC 15
FEEErrrrrrrrrrrerrrrrrerer e e e e e e
G: GCTGCTGCTGTGCTGCGGCTGCTGCTT-CTCCGCCTCCGCGGGGTGCGGCTC 19260898
EXIT 0

25

336

19250111

291

19251385

231

19251445

171

19251505

111

19251565

66

19260847



