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The Genexpress Index: A Resource for Gene
Discovery and the Genic Map of the
Human Genome
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1,2,4

'Genexpress, Centre National de la Recherche Scientifique (CNRS) UPR420, 94801 Villejuif CEDEX,
France; 2Genexpress, Généthon, 91002 Evry CEDEX, France

Detailed analysis of a set of 18,698 sequences derived from both ends of 10,979 human skeletal muscle and
brain ¢cDNA clones defined 6676 functional families, characterized by their sequence signatures over 5750
distinct human gene transcripts. About half of these genes have been assigned to specific chromosomes
utilizing 2733 eSTS markers, the polymerase chain reaction, and DNA from human-rodent somatic cell
hybrids. Sequence and clone clustering and a functional classification together with comprehensive data base
searches and annotations made it possible to develop extensive sequence and map cross-indexes, define
electronic expression profiles, identify a new set of overlapping genes, and provide numerous new candidate

genes for human pathologies.

During the last 20 years, since the first descrip-
tions of eucaryotic cDNA cloning (Rougeon et al.
1975; Efstratiadis et al. 1976), cDNA studies have
played a central role in molecular genetics. Early
attempts to systematically analyze gene tran-
script repertoires were limited by available tech-
nologies (Milner and Sutcliffe 1983; Putney et al.
1983; Palazzolo et al. 1987; Sutcliffe 1988; Kato
1990), a situation that changed in the mid eight-
ies with the development of fluorescent-based
DNA sequencing (Smith et al. 1985, 1986). The
initial proposal (Brenner 1990) and demonstra-
tions of the potential of systematic sequencing
and mapping of cDNA clones (Adams et al. 1991;
Ho66g 1991; Hyde et al. 1991; Okubo et al. 1991;
Wilcox et al. 1991) were soon followed by numer-
ous medium- to large-scale cDNA sequencing
studies in a variety of tissues and species in both
animals and plants (Adams et al. 1992, 1993a,b;
Gieser and Swaroop 1992; Khan et al. 1992; Mc-
Combie et al. 1992; Okubo et al. 1992, 1994;
Uchimiya et al. 1992, 1994; Waterston et al.
1992; Hofte et al. 1993; Matsubara and Okubo
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The complete data contained in Appendices 1 and 2 can be
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1993; Park et al. 1993; Takeda et al. 1993; Affara
et al. 1994; Davies et al. 1994; Kerr et al. 1994;
Konishi et al. 1994; Kurata et al. 1994; Liew et al.
1994; Murakawa et al. 1994; Newman et al. 1994;
Nishiguchi et al. 1994; Nomura et al. 1994; Sasaki
et al. 1994; Soares et al. 1994; Sudo et al. 1994;
Auffray et al. 1995; Berry et al. 1995; Franco et al.
1995; Frigerio et al. 1995; Pawlak et al. 1995).
This developing field has been recognized as an
important component of the Human Genome
Project for gene discovery (Collins and Galas
1993) and has been the subject of several reviews
(Kato 1992; Southern 1992; Grausz and Auffray
1993; Matsubara and Okubo 1993; Sikela and
Auffray 1993). Mapping of the corresponding hu-
man genes has not developed as rapidly, al-
though it is a limiting step in the identification of
disease genes (for review, see Hochgeschwender
1992; Parrish and Nelson 1993; Chen et al. 1994;
Collins 1995). Thus, until recently, in addition to
the 3700 genes registered in the Genome Data
Base, a relatively limited number of gene tran-
scripts characterized by ¢cDNA sequencing have
been assigned to a specific chromosome (Wilcox
et al. 1991; Durkin et al. 1992; Gieser and Swa-
roop 1992; Khan et al. 1992; Polymeropoulos et
al. 1992, 1993; Fukushima et al. 1994; Murakawa
et al. 1994; Berry et al. 1995).
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We have recently reported the basic method-
ology and primary results of our Integrated Mo-
lecular Analysis of the human Genome and its
Expression (IMAGE), a strategy to collect se-
quence signatures from collections of cDNA
clones, quantitative hybridization signatures on
high-density filters, and chromosomal assign-
ment of the corresponding genes using human-
rodent somatic cell hybrids (Auffray et al. 1995).
We collected 26,938 sequence signatures from
both ends of cDNA clones from a human skeletal
muscle and a normalized infant brain (Soares et
al. 1994) libraries and developed 2792 eSTS mark-
ers (Auffray et al. 1995) that were assigned to spe-
cific chromosomes. In this paper we report a de-
tailed description of the various steps of second-
ary analyses of two-thirds of these sequences, and
most of the eSTS markers to index >5750 distinct
human gene transcripts by sequence clustering
and data base comparison. We define electronic
expression profiles of the
transcripts in the various tis-
sues in which they have been
observed and the chromo-
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prefiltration and interactive validation steps,
which provided links between sequences. Con-
tigs were defined as a set of sequences grouped
together by common links rather than multial-
ignments. This made it possible to group se-
quences that cannot be aligned such as alterna-
tively spliced sequences or sequences with low-
quality segments at their ends, when a third
sequence was overlapping with both of them
(Fig. 1). This was also useful in the case of the
brain library, as some cDNA clones appeared to
be derived from unspliced mRNA.

A further advantage of this method is that
erroneous links based on repeats, composition
bias, or highly similar isogenes can be removed
when detected at any stage, by inactivating it
in the data base without any new calculation.
Moreover, as in most cases we have obtained se-
quences from both ends of the cDNA clones, it
was possible to use clone links to group contigs

CDhs 3 UTR

somal assignments of about rna ]
half of the corresponding

genes. We describe sequenc-
ing and mapping cross-
indexes to facilitate the use
of this resource for gene dis-
covery, the construction of
the genic map of the human
genome, and the identifica-
tion of disease genes.

SEQUENCE CLUSTERING

Each sequence was compared

with all the others obtained
from the same library using
the FASTA (Pearson 1990)
program. When a sequence
had >90% similarity over its
entire length with a previ-
ously registered sequence, it
was considered redundant
and its analysis was stopped.
Other sequences were con-
sidered unique and were
searched for more limited
overlaps by a second round
of comparisons. Both pro-
cesses involved automatic

Figure 1 Sequence clustering strategy. Partial sequences (1-9) are repre-
sented by arrows, below the mRNA from which they were derived. Broken lines
indicate individual clones. Sequence analysis allowed us to find redundant
sequences (>90% similar over their entire lengths) such as sequence 6 (iden-
tical to sequence 5) or 8 (identical to sequence 7). These redundant sequences
were not subject to further analysis. All nonredundant sequences were com-
pared with each other to find overlapping sequences (sequences detected by
FASTA, with a Opt parameter >120, >90% identities, and validated by users)
such as sequences 5 and 7, 2 and 3, 3 and 4. This allowed us to cluster
sequences into contigs defined as sets of sequences linked either by redun-
dancy or overlaps (sequences 1, 2-4, 5-8, 9) and to cluster together some
sequences that could not be aligned (sequences 2 and 4) because of a low-
quality segment or alternative splicing (sequence 4 W), if a third sequence
(sequence 3) overlapped with them. Sequences derived from the same clone
were further clustered into Families (sequences 1-8, 9). After data base com-
parisons, families defined as Identical or Homolog to the same gene transcript
were clustered together (sequences 1-9).
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together into families. When applied to the en-
tire set, the 18,698 sequences derived from
10,979 cDNA clones were clustered into 12,713
contigs grouped in 6886 families.

DATA BASE COMPARISONS

All individual unique sequences were compared
with the GenBank nucleic acid sequences (Ben-
son et al. 1994), except the partial cDNA subsec-
tion and SWISS-PROT protein sequences (Bairoch
and Boeckmann 1994), using the BLAST (Alts-
chul et al. 1990; Gish and States 1993) family of
programs to define their level of similarity with
known sequences. To avoid spurious similarities
resulting from composition bias or repeats, we
used a masked version of SWISS-PROT using the
XNU (Claverie and States 1993) program. For nu-
cleic acid comparisons, we first compared the se-
quences with GenBank and a local repeat data
base. Repeats detected with a high level of simi-
larity were masked with the XBLAST (Claverie
and States 1993) program, and all masked se-
quences were compared once again with Gen-
Bank, to detect similarities that could have been
underscored because of the presence of a repeat.
All sequences with no significant match
(P < 107%) in any data base were classified as Un-
known. To extend the initial matches detected by
BLAST, all the other sequences were unmasked
and subjected to LFASTA alignment with their
nucleic best matches. This was necessary because
insertions or deletions that are often present in
partial cDNA sequences are not taken into ac-
count by BLAST that provides only local uninter-
rupted alignments, whereas FASTA integrates the
presence of gaps. A direct FASTA search would
have overcome this problem, but an initial
BLAST search directly provides a measurement of
the statistical significance of the matches (Alts-
chul et al. 1994).

Sequences were classified as Known if identi-
cal to a human sequence, Homolog if highly sim-
ilar to a vertebrate sequence, Related if having a
partial similarity to a sequence of any species,
Chimeric if having incoherent matches, or Un-
known if no match appeared significant. Se-
quences from chimeric clones were not studied
further. As correct classification depended on the
available informations of the hit sequences, such
as position of the match or existence of multiple
isogenes, we chose to favor human interpretation
of all matches with basic principles and no strict
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rules. For example, a complete but partial simi-
larity with a nonhuman sequence can be more
significant than a limited but identical match
with a partial human sequence. This could be the
case if the human gene has been partially se-
quenced or if this sequence has been split in dif-
ferent files, whereas the vertebrate homolog is
only defined as an mRNA stored in a unique file.
Therefore, if only the hit with the best score is
taken into account, the identity with a known
human sequence will not be detected. Similarly,
the detection of 85% similarity with a vertebrate
sequence could lead to classification of the se-
quence as homologous, but this is erroneous if
the human homolog is already described and did
not produce a more significant match than with
the vertebrate sequence. In that case, the query
sequence is probably derived from a related gene,
such as an isogene. For all these reasons, a sum-
mary of all informations collected including a
summary of all the data base matches, FASTA
alignment with their nucleic best matches, text
extraction of best-match files, six-frame transla-
tion, coding frame prediction, nucleic acid, or
protein motif predictions was provided to the us-
ers for interpretation.

A functional assignment was obtained in
most cases, but sometimes it was necessary to
perform additional searches, such as multialign-
ments of sequences, data base searches with a
limited part of the query sequence, or text
searches on data bases, in order to reach the final
conclusion. The same functional assignment was
derived for clones and families by gathering func-
tional assignment of their constitutive se-
quences. As different sequences could have sim-
ilarities with different files of the nucleic acid
data base derived from a single gene, it was nec-
essary to create cross-indexes between these files.
These cross-indexes were mainly derived from
SWISS-PROT cross-indexes, but many additionnal
links were derived by comparison of each nucleic
acid sequence with the entire GenBank. These
cross-indexes link together different nucleic acid
sequences derived from a unique gene, but also
the encoded protein, as well as the Genome Data
Base (GDB) (Fasman et al. 1994) locus or On-line
Mendelian Inheritance in Man (OMIM) (Pearson
et al. 1994) entries. This also allowed us to estab-
lish a special category of link between sequences
derived from the same gene but in different or-
ganisms. The link of the nucleic acid sequences
to SWISS-PROT files made it possible to access
annotations of much better quality than those
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available in nucleic acid data bases which are
much more limited and sometimes erroneous.
On the other hand, as there are nucleic acid
sequences in GenBank that are not yet repre-
sented as proteins in SWISS-PROT, this strategy
probably failed to detect some matches, because
of differences in codon usage in different organ-
isms. It will be possible to take them into account
in the future using SWISS-PROT updates or by
searching the GenPept nonredundant data base
that connects translation of nucleic acid data
bases together with protein data base entries.
Partial cDNA sequences were not searched
for sequence similarity in the initial process but
were searched for overlapping segments as in the
clustering process. Tissue origin of the library was
extracted to define electronic expression profiles.

TRANSCRIPT ASSIGNMENT

The cross-indexes allowed us to group different
families classified as identical or homologous to
the same gene that had not been clustered to-
gether by their sequence similarities (Fig. 1). The
pool of 1276 such families was reduced by 210
(16.5%) during this process, leading to a total of
6676 functional families. This indicates that
probably the number of families is an overesti-
mation by ~16.5% of the number of gene tran-
scripts characterized by partial sequencing. If this
coefficient is applied to all families, we can esti-
mate that the 6886 families are probably repre-
sentative of 5750 different human gene tran-
scripts. The situation appeared to be clearly dif-
ferent in the muscle compared with the brain
library. In the muscle library, 24% of the known
or homolog families were lost during the func-
tional clustering step, whereas only 7% were lost
in the brain library. This discrepancy is mainly
attributable to the fact that, on average, 1.3 se-
quences are available for each clone in the mus-
cle library (frequently, the 3’ end sequence was
not obtained because of the difficulties of se-
quencing long poly(A) tails), whereas, on aver-
age, 1.8 sequences were available for each clone
in the brain library that has relatively short
poly(A) tracts by cloning design (Soares et al.
1994). This shows clearly that the gene transcript
count can be largely overestimated when 3’ end
sequences are not available, as is the case if only
5" end sequencing is performed or if the cDNA
library is random-primed. Failure to group to-
gether different families derived from the same
gene transcript in the brain library was attribut-
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able to the absence of the 3" end sequence (40%
of the cases), alternative splicing (15%), alterna-
tive poly(A) site (33%), or internal priming of the
mRNA (12%). Conversely, if 3’ sequence is always
obtained, gene transcript overestimation should
have occured only in 4.3% of the cases.

Of the 6676 functional families, it can be
seen in Table 1 that 12.7% were already known in
man, 3.2% are human homologs of a gene al-
ready known in another vertebrate species, 7.6%
have a partial functional similarity with a known
gene, and 76.4% displayed no significant similar-
ity. Overall, 2515 have been characterized inde-
pendently at least by partial sequencing. This
also indicates that of the 5823 new gene tran-
scripts described in this study, >4000 are de-
scribed for the first time.

COMPARISON BETWEEN SKELETAL
MUSCLE AND BRAIN LIBRARIES

Some differences between the muscle and brain
libraries can be observed when comparing the
most frequently represented gene transcripts (Ta-
ble 2). In the muscle library, the 10 most redun-
dant transcripts are derived from already known
genes and represent ~20% of the clones of this
library. The most abundant previously uncharac-
terized transcript in man appears to be derived
from a gene mapped to chromosome 2 and re-
lated to the Drosophila Kelch protein (rank 13). In
the brain library, the situation is completely dif-
ferent, as the most redundant transcript is the
human homolog of rat neuronal olfactomedin-
related protein localized in the endoplasmic re-
ticulum and mapped to chromosome 9 and the
nine most abundant transcripts are derived from
four known, one homolog, and four unknown
genes, which together represent only 1.4% of the
library. These differences are in part attributable
to variation in gene transcription in these tissues
but mostly to the normalization of the brain li-
brary. This is also evident from the comparison
between the functional classification of the dif-
ferent clones or gene transcripts in the two librar-
ies (Table 3). In the muscle library, the most
abundant transcripts encode cytoskeletal ele-
ments, metabolic proteins, or transport and stor-
age proteins (functional redundancy of 6.31,
3.40, and 3.48, respectively). In the brain library,
the most abundant transcripts encode proteins
involved in signaling, but global functional re-
dundancy is nearly identical for all the functional
classes (ranging from 1.49 to 2.19), and, there-
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Accuracy (C)

Table 1. Summary of the Similarity Classification (A) and Chromosomal
Assignment (B) of the Gene Transcripts and Assessment of Mapping

cDNA partial sequences

A
Similiarity registered new total
Identical 438 115 853
Homologous 104 112 216
Related 165 342 507
Unknown 1393 3707 5100
Total 2100 4576 6676
B Gene transcript mapping
Similarity GDB eSTS not tested total
Identical 481 101 271 853
Homologous 1 72 143 216
Related 3 180 324 507
Unknown 24 1919 3157 5100
Total 509 2272 3895 6676
eSTS markers
C identical partial different
GDB 124 (80%) 10 (6%) 22 (14%)
Multiple 325 (86%) 20 (5%) 33 (9%)

(A) Comparison of individual sequences to nucleic acid (GenBank release 81.0 for muscle library, and release
84.0 for brain library) and protein (SWISS-PROT) release 28) data bases allowed to classify each gene transcript
as |dentical, Homolog, Related or Unknown. Further comparison with the partial cDNA sequence data base
subsection allowed detection of entries overlapping with any sequence of a registered gene transcript. Each
family having at least one entry overlapping one of its constitutive sequences was considered as Registered,
or New if not.

(B) Each gene transcript having one eSTS derived from one of its partial sequences was considered as Assigned,
or Known if identical to a human gene already mapped in GDB or GenBank.

(C) Some known genes (156) already mapped in GDB were also assigned in this study (GDB), and 584
redundant eSTS allowing 323 pairwise comparisons (Multiple) were examined to assess the external and
internal accuracy of the method. The different eSTS markers were defined as Identical if they produced the

same result, Partial if they had one chromosome assignment in common, or Different.

fore, clone redundancy is no more a reflection of
gene transcription. Another consequence of the
normalization is that even though a large num-
ber of sequences have already been obtained
from brain libraries, additional sequencing of
this normalized library will continue to yield a
large proportion of new gene transcripts (as
shown in Table 1A; discussed in Berry et al.
1995).

CHROMOSOMAL ASSIGNMENT

Expressed sequence tagged site (eSTS) markers
were derived from unique sequences, mainly

276 @ GENOME RESEARCH

those obtained from the 3’ end of the transcripts
and assigned to specific chromosomes using pan-
els of human-rodent somatic cell hybrids. Of the
2792 markers initially developed, most provided
an unambiguous assignment, whereas 114 (3%)
detected several chromosomes (Auffray et al.
1995). To assess the coherence of the assign-
ments, some eSTS markers were derived from
known genes that had been localized previously,
and in some cases, multiple eSTS markers were
derived from different parts of the same tran-
script.

The sequence-clustering process described
above allowed us to map at the chromosomal
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Table 3. Functional classification and global redundancy of all gene transcripts found in the
muscle or brain libraries

A: Muscle Library

Clones Cytoskeleton | Nucleic-Acid Protein Metabolism | Recognition/| Signalling Transport / | Unclassified Total
Managing Managing Adhesion Storage
Identical 343 34 128 281 13 54 93 46, 992
Homologous 11 14 18 25 1 13 9 26 117
Related 56 29 23 24 2 19 6 35 194
Unknown 978 978
Total 410 77 169 330 16 86 108 1085, 2281
ﬁ'mnscripts Cytoskeleton | Nucleic-Acid Protein Metabolism | Recognition/| Signalling Transport / | Unclassified Total
Managing Managing Adhesion Storage
Identical 33 22 60 60 11 35 20 25 266
Homologous 5 8 13 21 1 9 5 12 74
Related 27 19 21 16 2 13 6 19 123
Unknown ’ ~ 828 828
{Total 65 49 94 97 14 57 31 884 1291
631 1.7 1.0 3.0 1.1 1.51 3R WXl 1.77|
B: Brain Library
Clones Cytoskeleton | Nucleic-Acid Protein Metabolism | Recognition/| Signailing Transport / | Unclassified Total
Managing Managing Adhesion Storage
Identical 100 153 166 180 112 289 86 237 1323
Homologous 17 22, 35 33 6 76 38 99 326
Related 36 112 82 69 32 108 30 161 630
[Unknown — 6419 6419
[Total 153 287 283 282 150 473 154 6916 3698]
Transcripts | Cytoskeleton | Nucleic-Acid Protein Metabolism | Recognition/| Signalling Transport / | Unclassified Total
Managing Managing Adhesion Storage
Tdentical 41 100 31 96 50 150 41 133 692
Homologous 3 16 16 22 4 36 23 38] 163
Related 21 74 53 45 2 72 17 101 405
Unknown 4384 4384}
[Total 70) 190] 150 163 76 258] 81 4656 5644]
R 19] 151 1.3 1.71 i 07| L83 i 00| 1.4 1.54]

Each individual gene transcript found in this study was classified using an arborescent functional classification based on the
information of their best matches extracted from data bases. Main functional classes presented here are Cytoskeleton, Nucleic-Acid
Managing (proteins involved in structure, repairing, replication or transcription of nucleic acids), Protein Managing (proteins
involved in translation, maturation, targeting or degradation of proteins), Metabolism, Recognition and Adhesion (protein involved
in cell or tissue adhesion, or recognition such as MHC), Signaling (proteins involved in intra- or extracellular signaling such as
hormones or growth factors and their receptors, or proteins involved in second messenger pathways), Transport and Storage
(proteins involved in chelation of inorganic compounds, transport across cell membranes, or polypeptide binding proteins), or
Unclassified (protein with no known function, or new gene transcripts with no significant similarity). Functional classes are presented
in terms of number of clones (Clones) or gene transcripts (Transcripts), and global functional redundancy (Redundancy) is defined
as the number of clones divided by the number of gene transcripts for each functional class. Note that the sum of the gene transcripts
in the two libraries is not equal to the total number of gene transcripts presented in this study, as some of them are found in both
libraries. .

level at least 2272 new genes using 2733 eSTS served for multiple assigments of the same tran-
markers (Table 1B). In most of the cases (86%) script. The major causes of discrepancy appeared
when the corresponding gene had already been to be the presence of an intron in the amplified
mapped, these eSTS markers provided a localiza- sequences leading to the mapping of a related
tion identical to that registered in GenBank or gene or pseudogene. This is clearly the case for
GDB (Table 1C). A better correlation (91%) is ob- the human fructose biphosphate aldolase A gene

278 & GENOME RESEARCH


http://genome.cshlp.org/
http://www.cshlpress.com

Downloaded from genome.cshlip.org on June 4, 2026 . Published by Cold Spring Harbor Laboratory Press

GENEXPRESS INDEX

uaroid eqy Lpy |eoneuyiodAy 1SE8A 02 ¥0'0 8.lv9

sjuablelul EVIA/SWIO- THAS Ul Uisiold pYG GZ [eonsiodAy 1SEOA Hgj ¢ 10°0 LySl

uolbsl & €Qdl ul uieloid py9 Sy feonayiodiy 1SEOA 10°0 €S

081v3-ENOD Ul uldjoid py 2'S6 L |eonaylodAy 1SEOA MH 10°0 052

LvHN Ul uleloid py 6°p€ JediisylodAy 1SeSA Ll 10°0 9188

1vdn u weloid py 6'vE [eoneyiodiy 1S9 A 10°0 evil

uoibal .5 91dHW Ul ueloid gY6° e [eoneyiodAy ISeaA St Hd{ | 0’0 1444

Il ewosowoiyd ul 9'23¢¥4 uelod jeonawpodAy suebae "D 10°0 ¢eLS

IIf swosowioiyd ul £°/e9)z uleiold py9'/9 [eanslodAy suebae 10°0 8.61

6'CS9NMZ ul910ld BPY §'v9 [edneyiodAy suebaje D 10°0 61L9

|1l SWOSOWOoIYd Ul £'0LH2Y4 uisloid pye'gs teopsyiodAy suebajo D 22 10°0 €CiLs

11l SWOSOWOIYD Wl |'££9MZ utaloid piy'0G feopayiodiy suebaje ‘D 10°0 vise
9'54209 uieioid py L'gpy reoayiodiy suebaja 'O 10°0 0v9

1l BWOSOWOIYD Ul 21°2e9XZ ulatoid pyo'62 feonatpodAy suebaje "D ] 10°0 6999
Ili ewosowoIyo Ul £'88oM7 uis10id plE'eZ [eonayiodAy suebsje "D 10'0 (43

11l dWOSowWoIYd U £'0LHZyd uidlold pyo'ze tesnsyiodiy suebsjo "D X 10°0 €CL9

1l SWOoSoWoIYd U y'0/eMZ uelosd pyp'est [eonayiodAy suebaje '9 Ha| 2 10°0 [44:14
)Il dWosSowoIyd U $'02eMz wsiod pypgst feoneylodAy suebaje "D Hd§ ¢ 10°0 (34

|Il dwosowoiya Ul 29664 uieloid pyY LS [eonetpodAy suebaje "D 10°0 cotlL
Z'0LEMZ PA 0'L| {ednayiodAy suebaje O v XY : lce

gi-oun solejnbai sujjoyojfleoe eaneind suebsig 5 10°0 0€6

1l BWIOSOWOND UY L°01DH92L 8seolay YNY Judpuadep-d1v eajeind sueba|e "o cl VH| | 10°0 v289

11} dwiosowoIyd U} 1’01921 esedlsy YNY Juspuadep-4] v eAneind suebaje ‘D Ha| 10°0 ¢l

11| SLUOSOWOIYD Ui 2" LHEOY 8sedliay YN Juspusdep-41y aAleind suebae ‘D 100 6LL1

{1l dwosowosyd Ul |°2G/H%Z uislosd pyz g9 [eonayiodiy suebap D ot c0'0 6.8¢

£'S4200 uisioid py 6'pS (edfeyodiy SUBDoId "0 Hgad| ¢ c0'0 civli

)i ewosowoyd ul G'2LHOLL uldlold pyy oy feonleyiodAy suebeje 'p c0°0 968¢€

11l ewosowoiyd uj g'sbegl ueoid Py zs reonayiodAy suebsje ‘5 ce 200 1281

1Il dwosowolya Ul L'esexz ueiold pyg'eg feonauiodiy suebsje "D Ha| ¢ €0°0 44117

lil dwosowolyod Ul 21°2e9)z ueloid pyo'62 |eoneylodAy suebaP D €0°0 1434

11l 8wosowoIyd uj 2'5g500 uleloid pye'se reonaodiy suebaje 'Q Hg| ¢ €00 9612
uldtoid py |'gg jeonayiodiy suebajd ' )2 €0°0 L2l

|l 8wosowouyd u) 2'sbeg ) ulalold pyZ-zg jeonsyiodiy suebsfe 'O Lt Ha| | €0°0 0981

£'¥80Z uioloid py L°08 [eolatiodAy suebaje D 8400Ha| ¢ L0°0 [4:14]

1onpoad auan soapoedg [IS) EELEETY beg | ujeig % PIOSN % | Xxn2O

swisjuebio pppows jo Hupuanbas sawouab >13ewayshs £q punoy sauab jednayjodLy o1 pajejaa sauab uewny p ajqel

GENOME RESEARCH @ 279


http://genome.cshlp.org/
http://www.cshlpress.com

Downloaded from genome.cshlip.org on June 4, 2026 . Published by Cold Spring Harbor Laboratory Press

HOULGATTE ET AL.

(ALDOA; GENX-3470), for which one eSTS
marker out of four correctly localized this gene
on chromosome 16, whereas one mapped to
chromosome 10, and the remaining two to chro-
mosome 3 and 10, where the two aldolase A
pseudogenes (ALDOAP1, ALDOAP2) are local-
ized. Conversely, the four eSTS markers derived
from the slow myosin binding protein C tran-
script (GENX-3410) and the six derived from the
titin transcript (GENX-3338) always provided the
same correct result (chromosome 12 and chro-
mosome 2, respectively).

GENE TRANSCRIPT OVERVIEW

An overview of the characteristics of the 6676
gene transcripts described in this study is pro-
vided in Appendix 1 (functional similarities) and
Appendix 2 (accession numbers and eSTS mark-
ers). It should be clearly pointed out that posi-
tional or functional informations have been ob-
tained in many instances from the analysis of
different sequences derived from the same gene
transcript. As this set of sequences do not form in
most cases a single contig from which a consen-
sus can be derived, all information is gathered
through links at this stage.

Some of the gene transcripts display signifi-
cant functional similarity with new putative
genes characterized by the systematic sequencing
of different genomes (Table 4). This provides in-
dependent evidence that they are transcribed, at
least in man, and underlines the complementar-
ity between genomic and partial cDNA sequenc-
ing approaches. This also indicates the impor-
tance of the integration of data from different
organisms, as many functional features can be
derived from the complete sequence of a gene in
another species.

Another 27 gene transcripts are of particular
interest because they appear to be derived from
overlapping complementary strands of common
segments of the genome. Figure 2 shows the se-
quence alignment of a gene transcript (GENX-
5024) overlapping with the human B-hex-
osaminidase gene in their 3’ regions. This gene
transcript exhibits significant similarity with
elongation factor G from Thermus aquaticus (Fig.
2B) as well as with that of yeast mitochondrial
elongation factor G (not available in data bases at
the time of the initial search). The better similar-
ity with this last sequence suggests that the
GENX-5024 transcript may encode the human

280 @ GENOME RESEARCH

mitochondrial form of this factor. The other pu-
tative overlapping genes are listed in Appendix
1F, including two of them that had already been
described (Ashworth 1993; Tsai et al. 1994). Some
show a complex overlap and must be confirmed
by direct genome sequencing and further de-
tailed transcript analyses.

The relatively important percentage (0.4%)
of putative overlapping gene transcripts found in
this study suggests that the interaction between
genes using common sequences for transcription
or between mRNAs having complementary se-
quences is an important mechanism for the reg-
ulation of gene transcription. This may explain
the conservation of some 3’-end untranslated re-
gions during evolution. This also suggests that a
higher percentage of genes may share a common
overlapping segment with another gene and that
the percentage observed here by partial sequenc-
ing could have been underestimated.

The main utility of the Genexpress Index is
to provide new candidates for genes involved in
human pathology with special reference to neu-
romuscular pathologies. Table SA summarizes a
set of 56 genes (~6.5% of the known genes) that
have been characterized in this study and that
were already known to be defective in relation
with human pathologies. In addition, 17 other
transcripts display similarities with known defec-
tive genes (Table 5B) and could therefore repre-
sent candidates for orphan pathologies. If a per-
centage of 6.5% of defective genes is applied to
the whole set of genes described in this study, we
probably characterized more than 400 genes in-
volved in human pathology. The utility of partial
cDNA sequencing for the identification of genes
involved in neuromuscular diseases is underlined
by the fact that the recently cloned Survival Mo-
tor Neuron gene (Lefebvre et al. 1995) involved
in spinal atrophy was registered early in this
study (GENX-4903).

CONCLUSIONS AND PERSPECTIVES

Partial sequencing of cDNA clones and chromo-
somal assignment of the corresponding genes are
the preliminary steps in the identification of dis-
ease genes and need to be integrated in a more
general way, including complete sequencing,
precise mapping, and detailed expression, and
functional studies. This is the purpose of the IM-
AGE consortium in which laboratories of various
size and expertise collaborate worldwide to chat-
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acterize common ordered collections of ¢cDNA
clones by a variety of complementary ap-
proaches. This includes positioning of all the
genes characterized in this study in the inte-
grated genetic, cytogenetic, and physical maps of
the human genome using DNA fragments cloned
in yeast artificial chromosomes (YACs) and other
vectors and rearrangement, breakpoint, and radi-
ation reduced somatic cell hybrids (Cox et al.
1990; Weissenbach et al. 1992; Cohen et al. 1993;
Gyapay et al. 1994; Walter et al. 1994; Chumakov

=3

=]
LEY:
= ® 8

-3

=}

aQ
H
[}
Q
Q
b-!r!g
Qe
©

GENEXPRESS INDEX

Figure 2 Overlapping genes. (A) Schematic rep-
resentation of a gene transcript (GENX-5024) re-
lated to T. aquaticus elongation factor G (P13551)
and overlapping the human gene encoding B-hex-
osaminidase (M23294). Partial cDNA sequences are
shown as arrows, coding regions, or proteins as
hatched boxes, 3’-untranslated regions as dotted
boxes, and introns or genomic DNA as solid boxes.
Broken lines indicate unsequenced parts of the
cDNA clones. Accession numbers are above their
representation. Note that this transcript overlaps by
25 bp with the B-hexosaminidase transcript (Gen-
Bank M13519, not shown) and is identical to the
untranscribed genomic DNA downstream of this
gene. (B) Sequence alignments of the 5" end se-
quence of GENX-5024 (lane 7) and its putative
translation (lane 2) with T. aquaticus elongation fac-
tor G. (C) Sequence alignments of the 3’ end se-
quence of GENX-5024 (F15209) with the genomic
(M23294) and the mRNA (M13519) sequences of
the human B-hexosaminidase gene. Poly(A) signals
are shown in boldface.

et al. 1995). The availability of the 2792 eSTS
markers that we have developed (Auffray et al.
1995), together with >1200 others developed by
Dr. Polymeropoulos (Polymeropoulos et al. 1992,
1993; M. Polymeropoulos, pers. comm.), provide
the opportunity to double the number of
mapped genes and therefore enhance the proba-
bility of identifying those involved in human pa-
thologies.

The value of this resource to complement the
positional paradigm (Collins 1995) is exemplified
by the process that led to the identification of the
gene responsible for the recessive form of limb-
girdle muscular dystrophy (Richard et al. 1994,
1995; Chiannikulchai et al. 1995). In monitoring
the progress of the genic map, toward the goal of
100-kb resolution (Cox et al. 1994), intervals of
50-250 Mb (chromosome), 10-50 Mb (cytoge-
netic interval), 1-10 Mb (integrated genetic
map), and <1 Mb (cloned and mapped DNA frag-
ment) are important milestones. As it is esti-
mated that the human genome contains some
60,000 to 80,000 genes (Antequera and Bird
1993, 1994; Fields et al. 1994), the current genic
map is only ~10% complete at the first level of
chromosomal resolution. To contribute to the
progress toward a dense and comprehensive
genic map, we are currently extending the set of
eSTS markers to the remaining indexed genes in
collaboration with IMAGE consortium collabora-
tors. This has already allowed regional localiza-
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tion of eSTS markers assigned to several chromo-
somes at one to a few megabase resolution
(Callen et al. 1995; Rosier et al. 1995; C. Auffray
et al., unpubl.).

As a fraction of ~15% of the eSTS markers also
amplify the corresponding genes in the mouse, it
will be possible to use them directly to integrate
the human and mouse maps. These markers are
also versatile tools that can be used in RT-PCR
experiments to monitor the expression profiles of
the transcripts in a large number of tissues, cell
lines, and species in various physiological and
pathological situations. Cross-referencing with
the results collected in the study of the genomes
of other model organisms will be instrumental in
deciphering the functions of the large number of
new genes indexed in this study and other simi-
lar programs.

MATERIAL AND DATA AVAILABILITY

The cDNA sequences have been registered to the
EMBL Data Library, and the eSTS markers in
GDB. The Genexpress index is available on the
Internet by anonymous FTP at the address ftp.in-
fobiogen.fr in the /pub/db/Genexpress directory
with the associated help file READ ME. In addi-
tion, they can be downloaded or consulted on
the Genome Research World Wide Web server at
address http://www.cshl.org. Information on the
IMAGE Consortium is available from Dr. Greg
Lennon, Department of Energy Genome Center,
Lawrence Livermore: http://www.bio.llnl.gov/
bbrp/genome/genome.htlm; cDNA clones can be
obtained from Dr. Hans Lerach, Reference Library
Data Base, Max Planck Institute fiir Molekulare
Genetik, Berlin, Germany: http://gea.lif.icnet.uk/
and from Dr. Keith Gibson, Human Genome Pro-
gram Resource Center, Hinxton, UK: http://
www.hgmp.mrc.uk/. Primer pairs will be avail-
able from Research Genetics. Other requests con-
cerning additional information and reagents
should be directed to the Email address:
Remi@pauline.vjf.inserm.fr.

NOTE ADDED IN PROOF

Adams et al. (1995. Nature 377: S3-S174) have
described an “Initial assessment of human gene
diversity and expression patterns based on 83 mil-
lion nucleotides of cDNA sequence’ at the time
this paper was accepted for publication.
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APPENDICES: THE GENEXPRESS INDEX

Only a small fraction of Appendices 1D and 2A-B
are shown in print as examples. The remaining
parts are available as an electronic supplement
together with the full text of the other appendices
at http://www.cshl.org/ in the Genome Research
section. Please follow the links from the home

page.

APPENDIX I: FUNCTIONAL SIMILARITIES

Classification of each gene transcript has been
designated as Known (A), Homolog (B), Related
(C), or Unknown (D) on the basis of data base
similarities. A special classification was necessary
for Overlapping transcripts (E), or New tran-
scripts in known (already sequenced) regions (F).

Information available in Appendix I are the
Genexpress Index number (GENX), the clone fre-
quency in muscle (% muscle) or brain (% brain)
libraries, the number of partial cDNA sequences
registered in public data bases linked to this gene
transcript (Seq), the chromosomal localization
obtained with Genexpress eSTS markers (eSTS),
or already available in GDB or GenBank (Map),
the species (Species), and gene product name
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(Gene Product). In new (E) or overlapping (F)
subsections, “DNA region” or “overlapped gene”
refer to the gene product name having an iden-
tical or overlapping sequence, whereas ‘“similar-
ity” and ‘““gene product” refer to the true func-
tional similarity of the transcript.

“Tissues” indicates the origin of the cDNA
partial sequences, abbreviated as follows: (AE)
aortic endothelium; (BC) adult brain cortex; (BO)
adult bone; (BR) brain; (BS) brain striatum; (CC)
colorectal cancer; (CM) colon mucosa; (EK) epi-
dermis keratinocyte; (FA) fetal adrenals; (FB) fetal
brain; (FI) fibroblast; (FK) fetal kidney; (FLS) fetal
liver and spleen; (HA) heart atrium; (HE) heart;
(HG) HepG2 liver cell line; (HI) hippocampus;
(HL) HL60 cell line; (LF) lung fibroblast; (LI) liver;
(PI) pancreatic islets; (PL) placenta; (RE) retinal
pigment epithelium; (RH) adult rhabdomyosar-
coma cell line; (TC) temporal cortex; (TE) adult
testis; (TH) THP-1 cell line; (UN) unclassified. A
few gene transcripts were found identical to short
genomic sequences such as STSs and were classi-
fied in the “known gene transcripts’’ subsection,
to show their similarity, even though they
should be considered as new gene transcripts.

APPENDIX II: DATA BASE CROSS-INDEXES

Indicated are accession numbers (A) or eSTS
markers (B) linked to the different gene tran-
scripts. The first column (in bold) indicates the
Genexpress Index number (GENX). Accession
numbers correspond either to Genexpress se-
quences (normal typing) or sequences from other
groups (accession numbers preceded by #)
present in GenBank. The different columns for
eSTS markers indicate the Genexpress Index
number (col. 1), GDB D-number (col. 2), se-
quences of forward (col. 3) or reverse (col. 4)
primers, and expected (col. 5) and observed (col.
6) sizes for the genomic PCR product.
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Appendix 1A: Known gene transcripts

GENX [ % Muscie| % Bram | Seq | Tissves o515 Wap. Gene product
220 3 _IHE 14 14q11.2-q13 | cardiac muscle beta-myosin heavy chain
009 | 006 | 2 |HIHE 321 |Fhok
8 carbonic anhydrase-related protein
| 10 HL pre-B cell enhanding factor
12 X R 1 obin 2
33 .01 F8 4q31.3-33 _ | soluble quanylate cyclase beta-1
a2 ~0.01 THBR,PI — histone H3:3
(] 0.05 1 neuroendocrine convertase 1
53 0.02 4 _JHGFBBR 179133 PAF acetyl hydrolase
] 0.01 mitochondrial matrix protein P1
|85 .01 15626 recan |
o2 05 | 2 |PIBA initiation fagtor 4A-1
106 .01 . 1q25-g31 | nicein B2
18 .06 FLS ] otein-tyrosi tase defta
KT .07 HL HEFB BR 17 1725 ‘metalioproteinase inhibitor
[ 124 .02 H BR 19q13.4 otein kinase C gamma
128 .02 HL BRFLS fa sampled cDNA D31767
133 HL BR related lysyl-tRNA synthetase
| 146 3g13 UMP gynthase
176 X NOT —
181 0.0 i 1p21 collagen alpha 1 (X1}
182 0.02 ravin —
197 0.0 2 |HLBER 219223 collagen alpha 1 (XVHl)
189 0.04 0.0 5 |CM HliBﬂ 12 120133-p12.3 | alpha 2 macroglobulin
205 001 1 53PB2 p53-binding proein
226 .06 1_|H — cainexin
2% .01 Xg28 bone/kcartlage n | rsar
262 GF-beta receptor type 3
n 13q13 caseine kinase 1
27 X 6p24.2-p23 | endothelin-1
2n .0 15q24-g25 cathepsin H
303 013 .08 15 _] HLFB HIL.PLBR X+3+447 siongation factor 1 gamma
314 .03 methylmalonate-semialdehyde. deogenase.
31 0.04 .04 1 |BR 3p21.1-p12 non-spedific delta-amino lewulinate synthase 1
[ 33 .01 17 STS UT228
34 002 ! 2 ICMBR B12 protein
344 0. 1 _JHL 8q24.12-924.13 | c-m: oto-oncogene
350 G25k GTP-binding protein, brain isoform
357 9_|HiER 8p21 dusterin
361 11g13 ipase C-Beta-3
365 X 605 ribosomal protein L7
374 X 1_|HG 16p13.1 GST1-HS GTP-binding protein
380 0. 1 _|BR 17 17 replication protein A 70kD DNA-binding subunit
387 0.02 16q22.1 calretinin
381 0.03 10g26 ornithine aminotransferase
405 .01 HL 3 coatomer complex
408 .02 CM 6p21.2-p21.1 | methyimalonyl-CoA mutase
410 .08 BR 1 metabotropic glutamate receptor 5a
424 .02 BR oriP binding protein (OBP-2)
441 .02 HLFI 6p21.3 antigen peplide transporter 1
443 .01 1 DNA M82819 —
452 .02 4 |HIBR high mobility group protein HMG1
454 .01 4 | HG,BR protein phosphatase-1 gamma 1
458 .01 F8 17 psoriasis-associated fatty acid binding protein homolog
460 .02 4 _|HBR 8p21 neurofilament subunit NF-L
A74 .02 HG mitochondrial 60S ribosomal protein L3
483 0.04 1 STS UT5790
492 1 _1BR 5 5q31 dinucleotide r. olymorphism at locus D5S178
| _so07 X 21q22 glutamate receptor (GLURS)
515 .02 &q14-g21 S'nudlectidase precursor
321 0.0 beta-arrestin 1
549 Hi 7922 cAMP-dependent protein kinase 2 beta requlatory
L_5_54 BR 18 MHC binding protein 2
561 013 HA 143 randomly sampied cONA D14662
568 17p133 mBNA for B175379-E gene
586 3 _|HGTEHA Hab-1A
587 replicative polymerase accessoty protein related
583 beta catenin
604 . 2 _|FBBR kinesin light chain
617 .02 GC-box binding protein
628 0.04 din G1
| 643 Xp11.2 delta-aminolevulinate synthase
644 2_jen 3p25 c-raf-1
| 647 3 _|BR 9 transducin-hke enhancer protein 1
| 648 anion exchange proten 3
653 X cAMP-re sive element modulator alpha isoform
655 . 0€ 2 |8R 20pter-p12 major prion protein
662 .02 17 sodium-potassium ATPase beta-2 subunit
| 667 protein phosphatase PP-X
669 i _1BR 6g21 proto-oncogens tyrosine-protein kinase FYN
§72 4g31.3-932 _ | neurapeptide Y receptor type 1
676 2 _1HGHI a-catenin
78 ) Xa2b | ST5 SWXD139
733 0.0 17q11.2-g12_ | corticotropin releasing factor receptor
|.743 0.0 BR ransmembrane protein p63
| 744 0.02 HL P 8p22 cathepsin B
| 753 002 HL 12q12-g13 CDe3
| 763 .01 22-p21 interferon-induced double stranded RNA-activated protein kinase
|_765 0.04 .02 2 _|BR 12 periodic ryptophan protein related 56kd protein
| 776 .03 15914-q15 isovalery-CoA dehydrogenase.
| 778 .03 HG $923-g31 protein phosphatase 2A aipha catalytic subunit
781 FB 3928 somatostatin |
791 0.04 Fi 12921.3-q23 _ | bone proteoglycan It
800 : X myeloid cell differenciation protein MCL1
804 0.04 .01 serine/threonine protein kinase receptor R1
| 809 .01 pre-T/NK cell assodiated protein 3C1
810 .02 BR 7g21-g22 guanine nucdleotide-binding protein Gf(i) alpha 1
14 .01 BR 17q21.1-q21.2 | B-box protein within the BCRA1 region
15 ! 0.01 FB ranseription factor ISGF3
| 828 .03 HI dematin
828 .01 leukotriene A-4 hydrolase
| 830 .01 BR X ubiguitin-like protein GdX
848 0.04 .05 HI .3 microtubule associated protein 4
| 846 .0 BR 1p35-p34 tissue alpha-L-lucosidase
| 84D .0 BR randomly sampled cONA D31885
862 0.22 .0€ 12_|HLFBBRPIFLTE 8417 Suit translation initiation factor isdlog
868 0.04 Of 7 _{BRFBFI 17 17g21 | microtubule assodated Tay protein
872 .02 elongation factor TF2S
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874 | 004 603 [ 1 ]8R calmodulin-dependent calcmeurin A

[14 0.01 randomly sampled cDNA D28475
801 0.0 — carboxyl methyitransterase
903 0.02 HL 21g223___|oEIS2
914 0.02 B8R 119223623 | Thy-1
818 0.02 CMFA 8p23.1-p22 | farnesyl-di ate farneeylansierase
52 002_ 219221 interloron gamma receptor beta chan
850 1 o002 [ 7 JHL 1423 Max
872 0.09 0.05 10 _{HLBR 1 glutamine-synthetase
o7 00 protoin phosphatass FP2A 55kd Tegulatory subunt neuronal isolom |
[s80 00 Zlg__|STSin D215337 DNA maker
B85S 00 5 {PLLt gipha-{ -mﬁmﬂm'm
$98 0.0 894 protein
107 0.0 tyrosine kinase receptor
1032 0.0 1p36.1-p35 | sodwm-proton exchanger 1
(73 00 9g34-gter | endogiin
(1048 | 004 001_| 4 |HLFBFISBC DNA-binding protein
[ 1062 0.05 BR 4q1i-gl2__| PDGF aipha receptor
060 601 | 2 |BR 17 granuin
| 1088 0.01 1p3t medum-chain acyl-CoA dehydrogenase
| 1104 013 $ IFBBR 6p21.3 twbulin beta-1
1108 002 | 3 |FBER MADSMEF2-family banscripton factor MEF2C
s 0.0 6 | S-adenceyimethionine decarboxylase 1
[ 1118 0.0’ — 5q34-935 | GABA-A receptor alpha 1 subunit
| 1119 0.0 1 |HG tigi2 high mobility group box SSRP1
(1321 [ oie 0.02 2 [H 1 921-q23___| sodum-potassium ATPase aiphaz
| 1128 0.02 4 _JHGHLFB major nuclear matrix protein matrin-3
141 003 | & THIPLBR 1433 protein theta
142 0.0 10g11.2 fet provo-oncogens
1146 0.0 secretogranin 2
[151 00 19p133___| guanine nudeotide-binding protein rgn alpha
| 1159 00 1 18R triplet-repeat containing ¢cONA CTG-B37
[ 1161 0.0 1091324133 | DNA ligase 1
178 0.0 — Xq25-g26.1 Lowe's oculocerebronal syndrome protein
[ 1196 00 3_|FB 2 prothymosin aipha
Jazs 0.0 8g22-g23 syndecan-2
1234 002 5 | HGFBBR motor protein
1240 0.01 19p13.2 Rab-3A
1248 0.01 ___ transcription factor HTF4A
1250 0.03 3_|BRPI PA-inducible c54 mRNA
1256 .01 RNA helicase ACK
1280 .01, kruppel zinc finger LDR152
1265 .02 102425 __| Wil
1208 .01 1 jH NuMA gene (clone T33)
1318 .01 aspartyl beta-hydroxylase
1328 02| 1 _|BR _ Bdal
1349 0.13 .01 13 | HLHL.FB.PI 20 20913.2-q13.3 | guanine nudectide-binding G(s) alpha subunit
1342 | 004 0| 1 |BR 11gl3 protein phosphatase PP-1 aipha
1350 1 1Pt RSU-
| 1351 X 7 sorcin SR1
| 1380 0.04 . 9 JHIBRPI ADP-ribosylation factor 1
[ 1362 01 195133 | lamin Bt
| 1407 .02 1_IBR 16p12 protein kinase C beta
| 1411 0.01 1 1fF8 cadherin 13
1423 01 3p26-p25 plasma membrane calcium ATPase brein isaform 2
| 1434 .01 __ cAMP-response element binding protein CREB
1450 .03 4 _B_E clone 1NIB210 from infant brain
| 1458 .02 Hi 16q13 quanine nudlectide-binding protein G{0) aipha
| 1484 .06 1 2 |BR 12cen-g21 synaptotagmin 1
[1a7 02 D83
| 148 .03 — 15q11-g13__ | gemma-aminobutyric-acid receptor aipha-5 subunit
| 1482 02 | 1 IBA 5933 glutamate receptor subunit GuH1
| 1483 .02__ — 219221 phosphoribosylamine-glycine ligase
1496 0.04 .02 2 |HILBR 17q11.2-q12 | thyroid hormone receptor alpha
1488 00 6p21 HMG-KY)
| 1501 00 Xqg28_ glucose €-phosphate 1-dehydrogenase
(1510 001 1 |BR 14q22-4 | HSP70 prowin 2
| 1522 0.01 __17925. peroxisoma fatty acyl-coA oxidase
1528 20q12:q13.1__| DNA topoisomerass |
1529 AL 20q12-q13.1 | ribophorin Il _
1530 X BR randomly sampled cONA D14695
1842 .02 BR 19p13.3-p13.2 | complement C3 N
1548 .01, — STS UT5929
1548 .02 3 I8R CLA-1
1860 .03 2_}FBBR 22q11.2 guanine nudeotide-binding protein G(Z) alpha
| 1572 .01 .| activin receptor type If
1574 .02 sterol regulatory element binding protein 2
1881 .01 growth-arrest-specific protein
1588 | 004 .01 . 11 19241 ing protein aipha
1588 .01 PLER 8q121 | banshyretn
1506 0.01 HLBR 11q23-25 amyloid-like protein 2
| 1602 0.0 BR randomly sampled cDNA D210€4
1606 0.09 .02 FB.BR 2410 — actin-related prowin
| 1619 .01 B8R 22q13-gter | alpha-N-acetylgalactosaminidase
1830 01 FB 8p12-pi1 DNA polymerase beta
1639 .06 — X X membrane Wansport protein XK
1643 .01 1 |BR rho GDP-dissociation inhibitor 1
1644 0.02 T-complex protein 1 gamma
1650 .02 higtone H3.1
[1636 .02 15g22-qter | mannose 6-phoephate isomerase
1663 .01 autoantigen PM-SCL.
1682 0.02 HG 1p35-p31.3__ | glucose transporter 1 erythrocyte/brain
1603 0.01 AE caldesmon
[1708 0.02 BR tight junction protein 20-1
| 1713 0.01 13g34 liver protein similiar to pig hepatic protein
1718 .02 3_|BR hodiesterase gene
11720 .01 — 12q13 early response protein NAK1
1723 BR 17 pyrroline-S-carboxylate reductase
1727 HL clone 76 mRNA
1753 FB 149323 creatine kinase B
1758 HL randomly sampled cDNA D25538
[ 1780 X FB 21 sodium channel protem brain | alpha subunit
11783 0.04 . (] $925-q27 __ | cation-independent mannose-6-phosphate receptor
[1788 X 2.p21.33 | beta galactosidase _
1789 X Sp21-p12 atial naviuretic peptide receptor B
1801 0.0 FBBR twbuin beta5
1823 .0 BR i finger protein HF.12
1828 .0° BR 11p13 paired box protein PAX-6
1835 .02 aryl sulfotransierase
1850 .01 —— 2 erythrocyte beta addudin
1652 02 | 1 IFB hoRNP complex K
1866 .01 2 _|BR transmembrane receptor Ror1
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1868 0z _] 2 Jen 2525 7o cell acid phosphalase |
| 1872 .01 ranscripbion factor LSF
| 1881 .01 5g23.3-931.2 lysyl oxidase
1806 .02 4_ | HG RE BR 3 3p25 | {chromosome 3p25) membrans protein
1900 .05 — cine deh .o
1910 01| 2 |HIBA 22q11 T?ﬁﬂi\w enhancer of spkt gone 1
1834 . 00 14qe4 C-1-wirahydrofolate synthase cytoplasmic
1951 008 0.01 1_1H a lase sssociated in CAP2
1882 0.02 2 DNAJ protein homolog e
1953 001 4 glutamine PRPP amidotransierase
1988 005 | 1 _IBA r) smg GDS
1856 0.01 1892133 8d-2
1960 002 FBBR 2034 [ Foronecin
1970 0.01 i3 1931 laminin gamma-1
1860 0.01 FBBR 5q13 microtubule associated protein 18
%68 | 658|001 B8R ritation factor 4 gamma
2001 001 3p212:p21.1_| giycine cleavage system T-protein
|_2002 0.01 myelin banscription factor 1
2003 0.0 integrin beta 5
2004 00 B70 ant
2008 00 2 _|H 17g21 glal fibrillary acidic protein
2012 00 A ST54-666
2016 0.01 1p13.3 musde glutathione S-transterase
2030 0.04 0.02 . 3 3p22-p23 mismaich repa protein homolog
[ 2051 010 15 [PIBA 1a42:q83 | engiolensinogen
2043 0.0 steroid hormone receptor ERR1
2081 00 2] 175 | protein disulfide isomerase
2060 _0.02 HG BR randomly sampled 021260
2068 0.01 BR 22 14-3-3 protein eta
2077 0.04 003 HG [ HSP70
2088 0.04 0.0 HL 8 HLA-B-associated transcript 3
2006 0.0f M 11pt5 tumor suppressor HTS1
(2103 001 _ 9933-34 [ tenascn
2110 0.01 BR 21.1 RP3
| 2118 .02 FBBR Lupus Ku autoantigen protein p86
2124 0 BR tymphocyte clathrin light chain B
2128 043 .0 HG,FBBRAH agidic ribosomal phosphoproten PO
2133 0.04 0.0 BR 7 7p13-p11.2 | 2-oxoglutarate dehydrogenass E1
2138 X activator 1 37kd subunit
2137 X 19p13.3 ubiquitin conjugating enzyme
| 2143 0.04 X CcM 1 calpain 2 large subunit
2146 .01_ BR 7935 aldose reductase
2147 0.09 .02 ] 144 1g22-g25 | sodium-potassium ATPase beta-1
2154 .0 protein disulfide isomerase-related protein ERP72
2186 0 5g22-g32 | monocyte differenciation antigen CD14
2202 0.0 — myoblast cell surtace antigen 24.105
2204 00 3_|BR 199131 receptor tyrosine kinase UFQ
2206 0.02 IL2 receptor aipha-chain kappa B binding protein
2211 .02 2 |HGEBR 17 hepatc leukemia factor
222 .02 1.3-922.1 | calbindin {
2223 .08 5q13.3-g14 | 3-hydroxy-3-methylglutatyl-CoA reductase
2227 0.0 FKBP-rapamycin associated protein FRAP
2230 0.0 1_1H 4626-g28 | annexin 5
2232 0.02 6p21.3 ILA-B-associated transcript 2
2202 ~ 3q21025 | ribophorin
2248 HA randomly sampled cONA D14664
2288 X B8R DAP-kinase
2258 0,04 0.03 PLBRFA 5 5q_ idyl-glycin alpha-amidating monooxygenase
2270 0.08 .03 BR 10 ret fused gene RFG (RET/PTC3)
2280 .02 BR growth factor receptor-bound protsin 2
2289 .01 L-serine dehydratase
2290 .05 _ cadherin 8
2205 0.01 HL 19p13.3-p13.2 | DNA (cytosine-5)-methyl-transferase
2296 0.02 4 _|BRTE leucine-rich 130kD protein
2300 0.09 0.03 3 |FBBR 16 16p12 mitochondrial ubiquinol-cytochrome C reductase core protein 2
2319 0.0° 1g21.1 high affinity immunoglobulin gamma FC r tor 1
2327 0.0° [] 9933 plasma gelsolin
2330 0.0 protein phosphatase PP-2A 130kd reguiatory subunit
284 | 013 005 | 2 |owel 13 ‘small riborucleprotein U6
2363 X] 44| TGF beta.3
2369 .0° 16p DNA-3-methyladenine glycosidase
23713 0.0 4q11-921 osteopontin
2376 00 Xq24-g25__ | STS sWXD505 ___
2382 0.04 0.0 — 3 cellular nucleic acid binding prosin (CNBP)
2391 0.0 BR prolylcarboxypeptdase
2309 0.0 BR paraneoplastic cerebellar degeneration-associated antigen
2412 0.04 CMBR 5921 polyposis locus protein 1
| 2416 00 — 7 hexokinase D
| 2438 00 1 8 16q13-g21 ONA-directed RNA polymerase Il 33kd polypeptide
2440 | 0.04 0.01 13 13934 collagen IV aipha 1
["2aas .02 2 Tintogrin sghe &
2436 .01 169221 phophatidylcholine-sterdl acylbansterase :
| 2460 .01 — Kruppet-like zine finger HKR-T1
2476 0.07 4 |AEHIBR 5931-33 osteonectin
2487 001 2 _I{FBFLS 3p21.3-p21.2 | inosine-5-monophosphate dehydrogenase 2
2488 0.01 10g21.1-g21.2 annexin VIl
2506 0.05 CM,FB HI BR 21g21.2 Alzheimer's disease amyloid Ad protein
2527 0.31 0.02 BR 12 1cen-g32 muscle 6-phosphofructokinase
2536 002 BR arginine-rich nuclear protein
2540 0.01 1g22-g24 Ski ene
2543 0.04 0.02 — 21 papilomavirus EE oncogenic protein associated protein
| 2554 06| € {BR 17 17p133 | guanine nudeokide regulatory protein ABR
2586 X 7q36-q36 anion exchange protein 2
2588 male enhanced anigen {Mea)
2563 1_IFB ican
2602 X 1. 18R 7q11.2 NADPH:-cytochrome P450 reductase
2603 .02 1 replication protein A 32kd subunit (RP-A)
2811 0.01 basic transcription factor P62
2616 0.13 0.05 BR 4 COC2-related protein kinase (PISSLRE)
2619 .02 HIBR 19p133 | basigin
2625 .01 CM,PLBR 1p34 LAR protein
2632 .01 BR T-cell proteine-tyrosine phosphatase
| 2647 .02 B__S_,__ER 5 STS 055478 containing CA repeat
2661 .01 putative receptor protein
2667 0.09 .02 X+7+12414 initiation factor 48
2674 0.0 17p12-p11.2 | peripherat myekin protein 22
2676 0.0 7936 homeobox protein EN-2 —
2690 |- 0.0 1_HG bone mosphogenstic protein 2B
2601 001, H326 mRNA
2662 | 004 002 | 3 [HLPIHA 17 17q23-24__| cAMP oten-hinase ) aipha reguiator;
2687 0.02 — U2 small ribonudeoprotein B
2668 001 1 1 |BR 6p21.3 Goa
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709 0.01 4 | BRPI 10 43 kd inositol polyphosphate 5-phosphatase
al) 0.04 2410 20cen-qi3.1 | 'S adenosyl-homocysteins hydrolase
| 2726 0.02 2_|HGBR plasma glutathione peroxidase
| 2728 13 [ 6g22.1 cardiac phospholamban
730 04 13g34 collagen IV aipha 2
| 2731 .09 1 1p13 AMP deaminase 1
| 2732 .01 1 1P 19 19 caipain small suburit
2738 0.04 — - 4 T-cel specific tyrosine kinase
2741 002 12q11-q12__| contactn 1
2747 0.05 10 randomly campied CONA D31883
2755 .01 tyrosine kinasa receptor HEK2
2768 .02 Xqg24 lysosomalassociated membrane glycoprotein 2
| 2781 .01 Xg21.1-g21.3 | Znf6
2798 0.02 4 HLBRCC 1p31p32 epidermal growth factor recepior substrate
2838 0. HA skeletal muscle 165kd protein
2861 X BR 026350 inositol 1 4 5-friphosphate type 2 receptor UNK
2862 rolipram -sensitive 3'-5' phosphodiesterase
2872 X 18p13.2-p13.3 | N-acetylgucosamine receptor
2888 0.04 . 2 |FBBR cytochrome C
| 2801 17q24-q25 adrenoxine oxydoreductase (NADPH)
2002 4 4 STS 41312
| 2915 1 _JH 17g21 chibitin
2833 7921 multidrug tesistance protein 1
2837 acrenomedullin
| 2845 HL Yansiormation-sensitive protein IEF SSP 3521
2850 0.04 .02 BR 4 4p16.3 @rythrocyte adducin alpha subunit
2956 .05 B8R 17 — clone KDB1 2 with (CAC)(GTG)n repeat
2857 01 4925-934 3 | glutamate receptor 2
2864 .06 4p16.3 neuron-specific protein
2965 510 1 _{FB 1g42.1-g42.3 | adult skeletal muscie aipha-actin
2067 0.02 18 18pt1.2 receptor-lke protwein-tyrosine phosphatase MU
2972 0.22 fast skeletal muscle Ir in C
2073 0.05 t ]8R [ malate oxidoreductase
2978 0.0 Kiuppel-type 2inc hinger
2884 0.13 .0, i_lcc 19 natural killer ceil enhancing factor B
2883 0.09 .0, 5 [ HG HILBR 41648 _6p21_ HSP-90 beta
300 .02 hMCM2
|_300€ 0.13 .07 RE BR,PILFI voltage-dependent anion channel isoform 2
| 301 .1 FBBR 5 5g21-g22 sdenom atous polyposis coli protein
| 301 .0€ 8RPI 4 synuclein
3018 0.04 .08 [ 447 4 randomly sampled cDNA D25274
3028 .02 ndf19 neu differenciation factor
3028 | 0.04 .06 4_[HLCMHIPI 3 €p21.3 HLA-B
3030 .02 3_|PLBR ADP-ribosylation factor 4
3081 0.18 .02 4 4935 skelotal muscie ADP.ATP carrier protein
3060 0.04 .09 12_| HG HLFB HI PIBRFI ¥+3+4+6414+3 ribosomal protein L10
3061 .03 2 HIL,RH Xq28 COM
3067 0.09 .05 3 _|HLHI 2417 ubiquitin (3 repeats)
3071 0.05 randomly sampled cONA 029643
| 3078 0.02 randomly sampled cDNA D29958
3008 0.02 2 _|BR 10924-926 alpha-2A adrenergic receptor
3108 0.09 0.02 S |FB8BCBO S+11 11p15.4 hemoglobin beta
| 31285 0.02 Xg21.3-g22 BTK region clone fip-3
| 3145 0.04 0.03 2 |HLFB 2 2q12-qter nucleokin
3147 0.05 7 beta-2 chimaerin
3184 0.03 19 RSRFR2
| 3160 0.02 12q13 frensmembrane 4 superfamily protein SAS
3161 0.02 2 _|BR _ randomly sampled cDNA D21262
164 0.03 1t | HiBR 17 fuctose biphosphate aidolase C
167 .02 1 _|FB S-adenosylmethionine synthetase gamma isoform
170 .06 2 |BR 6p21.2:p21.1 | lactoyigiuthatone Iyase
| 3174 .02 2cen-q Ras-related protein RAL-B
76 .02 . 14q32. Ig Mu chain C
| 3183 .03 HL BR 1 6p21. HLA-E
= 187 .02 HL 12p133 glucose transporter type 3
| 3190 .03 BR 17g11.2 neurofibromin
| 3184 0.04 .01 BR 9417 NRF1 protein
| 3195 3.38 FB 19 19q13.3 creatine kinase M
| 3188 .0 extraceflular signal regulated kinase 3 (ERK3)
320 1 focal adhesion kinase
32 X 4 |BR glutamate ansporter D26443
3 0.0: Spi1-p12 2inc finger ZNF131
kral:l 0.35 2 2933-q34 sholetal muscle myosin light chain 1 and 3
3230 0.05 € |FBPI 4pld ubiguitin carboxyl-termina! hydrolase isozyme L1
3237 119 11913.1 musde glﬁgcn msmorﬁuo
3243 .08 2 _|BR 12 twbulin alpha 4
3248 .0: 2_[HGBR 3p21.2-p21.1 | inter-alpha-trypsin nhibitor compiex component it
3252 .0 19q12 RNA polymerase !t 14.5kda subunit
3259 .02 12q13 celi division protein kinase 4
3272 0.04 19 musde cytochrome C oxidass 7A
3274 0.04 0.03 HG PI.BR HSP-80 alpha
3275 .02 BR__ 2 2933-934 IGF binding protein 5
3284 .03 HLBR 4 4 carboxypeptdase H
3306 .03 18p11.1-g11.2 | alpha-2-plasmin inhibitor
| 3316 .02 1g41-g43 1D-myo-inositol-triphosphate 3-kinase B
| 3321 02 5 |BRFBH 3 T-complex-associated testes expressed t homolog
3320 0.09 10 | HGFLS ribosomal protein L23A
3330 0.03 Pt 1g21-g23 histone H28 1
3338 2.20 HE HA 2q31-g32 | titin
| 3381 0.04 HL phosphdlipase C aipha
3352 0.09 FBBO 16p13.3 hemoglobin alpha
3353 0.03 Hi neuron specihc calcium-binding protein hippocaicin
13358 0.02 BR [ 621 -gter neuromedin-8 receptor
[ 3358 0.04 BR leukemia virus receptor 2
{3360 0.09 .02 FB.BR 7 randomly sampled cDNA D26068
| 3364 .02 FB8,PIBR randomly sampled cDNA D13641
|_3367 .02 4 _|FBPI 3p25 XP-C repair complementing protein {p58/HHR238)
3368 0.13 3 3p21.3-p21.2 | slow-twich muscie B/ ventricular myosin light chain 1 |
3372 X 4 |BRFB protocadherin 43
3374 X BR 10p15 dihydrodiol dehydrogenase
(3377 0.62 . HG Pt 6925 manganese superoxide dismulase
[ 3383 0.05 HL,FLS BR 15g21.g22.2 | beta 2 microglobulin
3%2 0.04 i 14932.33 Rac protein-kinase alpha
3383 0.03 BR Xq13 X-fnked PEST-containing transporter
3402 013 .01 HL,BR X TNF receptor
340! 0.09 .02 HG FBPILCC calmodulin
340€ .02 BR 8q13 corticoliberin
341 0.53 0.02 12 12 skeletal musdle slow myosin-binding protein C
411 | 035 152 | slpha-tropomyosin
| 3421 .44 17pter-pt2 beta-enclase
| 3423 13 0.01 15g23-925 _ | electron transfer Ravoprotein alpha-subunit
| 3426 .09 0.01 8 |HLFBBRPI Xe7411 HSC70
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B 3427 .40 3 _|BRPIFB 16 ONA-binding protemn A
| 3430 | 092 005 | 19 | BRHLFBPI 12p13 oy de 3-phosphate dehydrogenase
436 .04 8413 histone H2A.Z
t 3438 | _0.22 1_JHL 8418 non-garcomeric myosin requlatory light chain 2
[ 3aasT 009 3 1,4 abha-glucan branching enzyme
| 3450 | 009 d _1HG 12pt3 triose phosphate isomerase
[ 3462 | 022 006 | 63 |HGBRFBPILFKFA slongaton factor 1 aipha
| 3464 .31 005 4 _IFBBR 8 muscle-brain cAMP dependent protein kinase inhibitor (PKI-alpha)
| 3465 | 009 — Kiuppellike zinc finger :
| 3467 | 009 1 1Pt 8 9g34.1 adenylate kinase isoenzyms 1
470 .57 6_|CMFBHLBR 3410416 16p22.1 fructose 1,6 diphosphaie aldolase A
| 3474 | 004 cytochrom® C odidase 54
3483 | 026 2 |BRHE 11 11922.3-g23.1_] alpha B-crystalkin
MBS .31 1 1932 slow sketetal muscle troponin |
| 3512 .13 — Xgi2-g13 musdle phos| ase Winase aipha chain
| 3514 .66 0.08 9 _ JHIFBBR 12 12923924 1 asmic rnu:luyn q-lcuun ATPase class 2 _ i
3523 {013 4 _JHLHIFB 2 guanine nudeatide-binding proten beta subunitlike protein 12.3____
3524 .09 17 phenylethanolamine N-methyl ransferase .
3543 .09 6 |HGFBTEFI 5 ribosomal proten $20
asas .04 Spid-p12 growth hormane receptor ;
3582 | 022 2 | H BR _3p21 mitochondrial ubiguinol cytochrome C reductase core protein 1 ;
3553 .04 0.06 5 | HIBR TL7 cDNA fom LNCaP cell-line
3558 .04 0.01 1g41-g42 NAD+ ADP ribosyltransierase
3560 66 2935 desmin
3s6s [ 009 1 _|8R 18 skeletal muscle 190kD titn-associated protein
3566 .04 muscle a tase
3567 .08 19 tristetraproline
3574 FBBR 1 polyadenylate binding protein 2
3583 . FB 3+9+15 ribosomal protein L4
3593 .05 0.01 HL.FB,BR laminin receptor
3603 | 018 HL,FB,HI, Pl X OM protein
3607 g_G FB HA 144 1g42-g43 skeletal musde alpha2-actinin
3614 85 2 2212 myoglobin
3617 .18 12 129243 restin
3625 .04 0.01 1 18R mitochandrial peptdylproline cis-trans isomerase
3628 15 | HG FLS Pl 13q14 vanslationally controlied tumor protein
3632 04 0.02 X Xp21 3-p211_| dysvophin
3645 .08 ribosomal protein L6
3648 .04 9 thymosin beta 4
3650 .09 PL non-musde/smooth musde myosin alkali light chain
3660 .09 Pl 1g21 pyruvate kinase
3665 .07 8R 1p36-p31.2 guanine nudeotide-binding protein G(i)/G(sV/Git) beta subunit 1
3671 .02 4 |HLFBBR protein phosphatase PP2A  65kd regulatory subunit, aipha isolorm
3672 .06 1 |BR 9 antigen OX40 homologue
3685 0.04 heat shock protein HSP72 homolog
| 3686 | 009 0.05 2 |BRHA 2 UDP-glucose pyrophosphor ylase
3688 .02 1 JHL 12 cation-dependent mannose 6-phosphate receptor
3689 .03 {EF 7442
3680 .03 vransaldolase
3682 0.09 4 | HG HLTHFi ribosomal protein $13
3695 0.16 4 |BRHA Xq21.33-q22 | myelin proteolipid protein
3698 018 1_|LF ribosomal protein 141
700 0.02 3_JHGHI 11p15.1-p14.1 | lactate dehydrogenase M chain
| 3708 0.03 12913 Erb-83 receptor protein-tyrosine kinase
724 0.02 2 _{BR mitk fat globule protein HMFG
727 0.53 12923-q24.3 cardiaciventricular myosin light chain 2
| 3736 0.02 FB.BR 5q12-q13 _phosphatidylinositol 3-kinase requlatory alpha subunit
41 0.08 FB,HI.BR synaptosomal associated protein 25 isoform 2
742 0.31 HL 12 12p13-gter mitochondrial ATP synthase beta chain
| 3748 .02 moesin
| 3752 .02 2 |CMBR TALLA-
768 .0 10 homeobox protein PHOX1
779 .0 4 Hi,BR triplet-repeat containing cDNA CCA12
| 3788 X 2 _|BR 14g24.3 c-Fos
| 379 .0 BR 15913-q14 neuroendocrine protein 782
796 .0 17q e oncogene (deubiquitnase)
380: .0! 1 BR X+1 Xq28 55kd erythrocyle membrane protein
380 .0: 1 _[HA 7 ELP-1
| 381 .0: cellular proto-oncogene (¢c-mer)
3826 .06 2_|BRFI 8 Rab-2
383 .14 41 | HLBRHLFBPI 2q tubulin alpha 1
384 0.26 8 8g13-q22 carbonic anhydrase 3
385 0.02 6q22-g27 ezrin
3859 0.26 HG X 17p12-qt1 ribosomal protein L19
3868 .02 HL [ serine-kinase
3868 .05 BC Xg27.3-q28 | iduronate 2-sulfatase
3886 .02 PI,BRFLS,BCFB 14g24-g31 calmodulin 1
3689 0.66 19q13.4 slow skeletal muscle troponin T
|..3830 0.03 PL X tubulin beta-2
3894 0.02 FB8 glutamate decarboxylase GAD67
389 0.04 0.01 FB 5 5q31-933 ribosomal protein S14
3804 0.02 E2F-related transeription factor
390, 0.03 1+ _|BR FGF
390! 0.31 9 beta-ropomyosin
380 0.02 randomly sampled cDNA D26445
3819 0.05 5 CDK-activating kinase
3820 0.0 2p22-p2y MutS homolog MSH2
3828 0.0: 1 _|BR 1g22-23 MHC-related antigen CD1 R3
3828 .0: 4g21-925 alcohol dehydrogenass dass !l chi chain
3948 0! randomly sampled cDNA D14658
3849 .02 extraceliular proteinase inhibitor homologue, HE4gene
3869 .06 4_ICMFBBR 9+13 Xp22.32/¥p11.3 | ADP-ATP ranslocase 3
3971 .02 4 randomly sampled cONA D25248
3973 0.09 2_|HIFB 19 AES1
39 .07 5_|BRPI hnRNPC
3964 .02 2 thymidylate kinase
39¢ .02 2 [CMHE 20 20p11.2 brain glycogen phosphorylase
3887 0! 1_|BR smooth muscle myosin heavy chain isoform SMemb
4001 interferon-induced guanylate binding protein 1
4004 8R 446 GTP-binding protein RAN
|_4006 . FB 3 3q11-q13 MRC ox-2 anigene
401 .08 HLBRFLS 10 cytochrome B561
40 0.04 .05, BR 8 phosphatidylserine synthase
403; 0.04 0.0 3q27-qter apolipoprotein D
403 0.0. 1_|HG 9g21 .1 cytosolic aldehyde dehydiogenase
4041 0.0: 1 HG 11pi3 D59 glycoprotein .
4048 0.02 19q13.2 DNA repair protein XRCC1
4051 0.09 .03 2412 mitochondrial long-chain enoyl-CoA hydratase
4057 .07 HLFi 22pter-q11.2 | vacuotar ATP synthase subunit €
4064 .02 FBBR 7pter-pt4 | gutamine cyclovansierase
4066 | 004 .03 BR ] 4925-q27 | brain ankyrin
|_4068 0.02 BR araneoplastic encephalomyelitis antigen HUD
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Appendix 1A: Known gene transcripts (continued)

tve serine/threonine-proton kinase p78

[Cao7: 002 —
| 4077 0.08 4_1HG ysast ribosomal protein S28 homologue
| 408 0.02 17 randomly sampled cONA D30756
4086 0.03 2 _[BR Jg32.1 MAP kinase phosphatase 1
4089 | 0,09 0.01 4 [HLEKH X Xq133 ycerate kinase 1
4104 0.04 0.01 HI,BR 14 huclecsome assembly protein
[A108 0.08_ HLF8 BR 1p36.1:p35 | stathein ]
4108 .05 BR 4 activator 1 140kd subunit
4118 0.04 .05 BR 10 10924.1-g25.1 | cytosolic aspartate ammotransferase
| 4134 .03 HG Hi PL peptidylproline cis-trans isomerase A
4137 .03 MAC30
4138 0.09 .03 — (] isoleucyl-tRNA synthetase
4148 0.04 ,01 3 _[CMPICC clone tec10 mANA
4156 .10 3 | HILFB.BR 14q21-902 | neurcendocring-spedific protein
_5151 .03 TAFli70
4162 0.09 .03 3 _[HLH 2 2937 HOL binding protein
4164 .02 — 20 Fanslational initiation factor 2 beta subunit goﬁ-zml
4167 0.02 1 _IF8 extracellular signal requiated kinase 2 (ERK2)
4206 0.03 1_JBR 19g13.2 poliovirus receptor
ansg 0.01 17q24-gter | _ § nuclear pé8 protein
4220 0.13 — CM ip22.1 lucomutase 1
4229 0.04 0.02 %nagc 1p36-p21 n ific kpid-transfer protein
4238 0.02 L LI placental thrombin inhibitor
4252 0.05 HL 3 3q26.2-gter__| ranslesrin receptor
4256 [ 013 |4 JHFB €p21.3 | ibosomal protein $18
4262 .03 e 17 endometrial antigen
4265 .02 1 _|F8 gal betat 3{)GINAC alpha2,3-sialvlvansferase
4270 02 — 9934.1 oABL
[ 4278 | 004 .02 1_|HG ribosomal protein S5-Tike
4290 .03 6g21-g22.2 | myristoylated alanine-rich C-kinase substrate
4297 02| 1 IBA 74.3-3 protein zeta
4208 0.04 .01 131 olein tyrosine atase PTP-H1
| 4304 .03 H Xqt3- fibroblast ADP ATP carrier protein
| a3t .02 BR 4p16.3 alphe-2-macroglobulin receptor-agsociated protein
(4314 .03 Ll 1p21 T alpha-amylase __
431 0.02 gﬂ 16 extracelular signal regulated kinase 1 (ERK1)
4320 | 004 0.01 H mitochondrial ATP synthase B chain
[as23 002 R Tevkophysin
4328 0.03 — — 5 COUP transcription factor
4331 0.04 0.01 2 |CMBR 2 12p mitochondrial NADH-ubiguinone oxidoreductase 39D subunit
4353 0.04 0.02 2_|FBBR 2 2p21 non-erythrocytic beta-spectrin |
4372 0.03 —— 1932 complement decay-aceelerating factor
["aare 003 1 ]F8 fioulin _
4385 .05 Franscription initiation factor 1IB
[ 4403 03 5 [HIBR beta adaptn .
4404 .02 — 4 my differentiation antigen CD38
| 4408 0.04 .01 1 _|BR 1 glycogenin
4466 .02 10 10925.2-926.3 | uroporphyrinogen lil synthase
|_4472 .04 .01 Xg28 creatine transporter
4475 .04 1_JHL 16924.1 cytochrome C oxidase 4
4479 X — glia maturation factor beta
| 4481 .04 1 18R 17 17g21 23 cydlic nucleotide 3' phosphodiesterase
4489 .04 2_[BR 5 tide binding protein 74
4497 .04 . 4 SAICAR synthetase
4518 | 0.04 2 229131 adenylosuccinato lyase
4527 04 — inone oxidoreductase
4531 .04 0.01 1_JHG 12 12p121 frenshorming protein P21/K-Ras-2
4532 | 004 2 —2931-932 | nebulin
4847 )4 0.01 1 ]8R 8 microsateliite AFM135xh2
4508 .04 20 20q12-g13.1 _ | phospholipase C gamma
4612 | 0.04 2 “2q14-g31 | Rab6 _
4683 .04 - microsatelkite AFMO36xg6
4604 .04 FB8,Pl 10 10pt3 BMI-1
4603 | 0.13 HG,PLBR 6 ubiguitn
| 4814 HL.BR mitochondrial 2-oxoghutarate/malate carrier protein
|_4816 2 22-p21 guanine nudeotide exchange factor SOS-1
4818 229122 [ meriin
4821 X 12p13.3-p13.2_| von willebrand factor
4837 X 1 JHL 1 uracil-DNA glycosylase 1
4838 0.0 1p34.1-p32 | ribosomal protein S8
4855 0.0 — 6p21.3 HLA-DR aipha
4863 0.0 i _JFB Xp22.32 steryl suifatase
4869 .02 1 p13 sodwm-potassium ATPase alpha-1
4880 X low-affinity 19G Fe receptor
4906 3p22.p23___| perovisomal 3-ketoacyi-CoA thiolase
4918 — HCF1 gene related (VP16 protein)
{4821 1 ]BR 8g21.1 peroxysome assembly factor {
4836 16 |FBBA tubulin beta-4
4968 1_|FLS 1g32 com%ml factor H
4985 0.04 ras-related GTP-bindi otein
4980 22. 2.2 _f ol B okinase 2
4905 1_}8R mitochondrial ¥anscription factor
| 4807 219 MAP-kinase p49
4988 1 probable G protein-coupled receptor EDG-1
5013 17 pigment epiheiium.differenciation factor
5018 nicotinamide N-methylvansferase
5029 8 13-g22.1 carbonic anhydrase 2
5035 3 3p25 biotinidase
5042 HL 17 17g21-g22 DNA topoisomerase |l, aipha isozyme —
5044 HL 19 19q13 urokinase plasminogen activator surface receptor CD87
5048 FBBR 4 4p randomly sampled cDNA D25269
5053 HG proteasome C9
5057 X 2 2q12-g21 -bindmg protein
5080 0.02 1 JH X 10g23.3 glutamale dehydrogenase
5088 0.0 2 _IBR mitochondrial ATP synthase gamma chain
5008 0.0 11q13 rod outer segment membrane protein 1
| 8108 00 — regulator of chromosome condensation RCC1
112 00 1 IBR 7 iyl aminopeptdase like protein
| 5136 0 17q12.g21.1__| insulin-like growth fackor binding protein 4
149 .0 2 _|HLPI randomly sampled cONA D31887
158 .02 1 _|BR 3p21 1 chromosome 3p21.1 gene ence
161 7 Jg21.3-922.1 | collagen alpha 2 (1)
|_5163 2 _|FB 12 CCAAT displacement protein CASP
5196 _ 1 [BR Secd-fike protein Rar
5187 gluthation S-transferase theta |
| 5215 E4TF1.53
5219 16922.1 proteasome-like subunit MECL-1
5224 X 10g25.3-q26 | fibroblast growth factor receptor 2
5236 .0/ 9 homeobox protein PXB3
5258 X 21g22.3 interferon-requlated resistance GTP-binding prowin MXA
8267 2_IHLBR 20 small nuclear ribonudiecprotein binding protein B
5274 6p21.3 MHC class il HLA-RP1
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5276 X [} randomiy sampled cONA D31891
5204 X 15911.2-q12 amma-aminobutyric-acid 1 tor beta-3 subunit
5319 X helix-| ix basic olein
5320 001 10 TO4___| nuclear factor NE-KAPPA-B Pdg_
5364 001 3_|MBA intogral membrane protein E16
5368 00 4p randomly sampled cDNA D25250
5960 001 | 7 IHGFB ) X-box binding protein
|_s370 0.0 2-oxaisovelerate dehydrogenase
8386 (X 19g11-g131 | pyruvate carboxylase
5412 0.0 myo-inosital-1 {or 4) monophosphatase
s414 001 diacylgiycerd kinese
8426 0.02 BR 9 08! tase achvator
5439 007 PILER T-plessn -
8442 _0.01 HG __ — ranscription factor BTF3b,
) 001 HLBR 1p36.3.p362 | F:cdlgm-lu’m 2-oxogiutarate S-doxygonase
8451 .01 HG BR L35 mRNA from LNCaP cel ine
5463 .01 HG BR oliferation-associated protein PAG
5483 .01 _ 11.4-p11.3 | monoamine oxidase A
5488 .01 1 done A9A2BRB7 containing (CACIN(GTG)n repeat
5508 .01 zinc finger protein IA-1
5815 00 HL 1 AF-4 mANA
5534 00 BR death associated protein DAP-1
5549 0.0 HLBRFBFI 9934 Setgene
570 001 8522 ipoprotein
5580 0.01 ] CM,ER.FLS 12g24.2-qter _ | endoplasmin
5507 0.01 2_JCMBR 1p22.1- succinate dshydrogenase (ubiguinone) Ravoprotein subunit
[ s01 001 11p15.4 | sphingomyeiine phosphodiesterase
5602 .01 — — translorming growth factor nduced protein
5610 .01 8R Xp22.3 GS1 protein of unknown function
5623 01 B8R 10 CpG done A5
5628 X ‘E._B_R 14g protein farnesyltransferase beta subunit
| 5652 HL TE prolein-tyrosine phosphatase G1
5668 CM 20pter-p12 proliferating cefl nucleas antigen
|_S670 HG FB.BR transformation-related protein
5674 . 15q25. Turin
5682 1 _|FB 13.1-q13.2 _| nsuromodulin
| 5687 13932 DNA repair protein complementing XP-G calls
5604 1 JHL 9G8 splicing factor —
5606 randomly sampled cDNA D13634
5607 11q13.5-914.1 | adrenodoxin
5701 glycosyl-phosphatidyiinositol anchor
5718 6923-g24 interleron-gamma receptor alpha chain
5727 tyrosine phosphatase (1A-2/PTP)
574 BR GP36b glycoprotein
5743 BR B-cell activation gene BL34
5751 TE 1p22-p21 sissue factor precursor
8770 . 15 randomly sampled cDNA D29956
8774 2 |HLFB 3p14.3 ransketolase
5778 0.0 integrin alpha 3 chain
$780 3p21.3-p21.2 | acylamino-acid-releasing enzyme
| 5818 5 randomly sampled cDNA 031766
5846 X 8 Gem GTPase
$890 .01 §_|HLBR 12 testis enhanced gene transaript
5008 .02 1 _|FB 12 12g21-q23 plasma membrane calcium-transporting ATPase isoform 1B
5900 | 004 12 Wi-6
5824 .01 transcription factor E2F-like prowin
5826 01 . ERC-55
S936 0.04 .01 4 _1BR 99341 non-erythroid alpha-spectrin
5838 .02 7q3t-q33 protein tyrosine phosphatase zeta
5016 01 TL25 mRNA hom LNCaP cell ine
5963 .63 1 |68R giantn
5964 .0 — randomly sampled cDNA D14660
5872 0.04 .0 FB,BR X serine/threonine-protein kinase PCTAIRE-1
5874 . 0.0 BR 16p13.3 polycystic kidney disease 1 protein
5069 02 BREC 12 12q14 Rag-related protein Rap-18
5005 .02 16 _|HI BR 18q23 myekin basic protein
.0 3 |HGBR 12 mitochondrial phosphate carrier protein
600 0.0 — 18021.1-g21.31 | ferrochelatase
| 601 X 1 _IBR 15q14-921 inositol 1,4 5-triphosphate 3-kinase
601 . 19g13.1 myelin associated glycoprotein
601 0.04 . 1 _JHL 22q11.21-911.23 | catechd-O-methylransferase
6055 | A phospholipase C beta 2
6057 .02 ETO
6060 .02 3 24 Rab-5A
6065 A') heat-shock factor 2
6103 .02 3g21-g22 propionyl CoA carboxyiase beta subunit
6111 .01 vacuolar ATPase VABS
| 6151 0.04 1_|H 15 calpain P94 large subunit
6182 0.09 slongation factor 1 alpha 2
6186 0.04 e 1 11922.3-q23.1 | mitochondrial acetsacetyl-CoA thiclase
| 6195 0.18 BR 2419 19g13.1 skeletal musde ryanodine receptor
6197 009 HG HL P).FB 1. 11q13 fetitin heavy chain
6202 0.04 Pl 19+20 19913.3-q13.4 ! ferritin kight chain
1621 0.04 siow skeletal muscle troponin C
| 621 0.04 0.01 1 _|F8 11p155 | cathepsin D
621 .18 1_|BR 19 19pter-g12 elongation factor 2
6218 .04 [ 12 mevalonate kinase
6220 .04 adipocyte fatty-acid binding protein
6227 .04 — 9p21 ribosomal protein S6
6236 .13 4 |HLBR 10 10g21-22 cerebroside sulfate activator protein
6242 0.09 3_|HGBR 16 mitochondrial ATP synthase alpha
6251 .04 PMS
6254 .04 2_|HGFB 11 acidic tibosomal phosphoprotein P2
6256 .04 14 protein phosphatase 2C alpha
6261 .04 — LIF receplor
6262 .04 1|8 2g32 CREB2
6276 .04 yeast Sec7 homologue
6286 .04 13g23.1 dihydrolipoamide S-acetyl transferase
6267 04 2 2q14-g21 | glycophorn C
6268 g4 16 cellutar adhesion tegulatory molecule
6295 | 0.04 3 [BRFB X:12 | Xqi31Npi1:3 |40S ibosomal potein 54 Xisolorm
8301 .08 1 _|H X+1+12+16 16g12-q22 mitochondrial aspartate aminotransferase
6308 04 2cen-q13 beta B inhibin
| 6311 .04 ribosomal protein L37
6313 .04 — 19 19q13.1 lucose-6- hate isomerase
6323 .04 1_|BR 10 sphingolipid activator protein 1 et 2
6326 | 004 2cen-q13 brain vacuolar ATP synthase subunit B
6330 04 3 “3p21 dysvoglycan DAGH
6333 4 CAMP- lent protein-kinase 2-alpha regulatory chain
6334 4 _ 4 lysosomal sialoglycoprotein
6336 0.04 2_|FBBR 13 12p12.2-p12.1 {iactate deh ase H chain
[ 6337 ] 004 tibosomal protein S7
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HOULGATIE ET AL.

Appendix 1A: Known gene transcripts (continued)

(6364 .04 1 ipii-gter microsomal epoxide hydrolase
6368 04 2_JHLF hnRNP homolog
6373 .04 — . 319 ribosomal protein L30 (Veast RPL30 homolog)
6377 04 0.02 HLFB 3922925 __| polyadenylate binding protein
6378 | 004 TE 56 8q25:27 | T-complex protein 1 aipha subunit
8378 0.04 F8 5 5923-31 ___lubiquitin conjugating enzyme £2-17kD
6364 | 004 - € GMP reductase
6306 [X 0,03 6 6p21.3 HLA-A
6309 0.04 17 17pter-ptt skeletal musde bew-myosin heavy chain
6403 | 0.04 3 |BRFLS ribosomal proten S3A
6411 0.04 15 peptidylprofine cis-rans isomerass B
6412 0.04 2 |FBPE — Y-box binding protein
6419 0.04 7922 acetylchoinesterase
6437 0.04 6p21.3 HLA-C
6448 0.04 5p21.3 HLA-DR beta
6457 0.09 glycogen debranching enzyme
6458 0.04 ovarian granulosa cell 13.0kD protein HGR74
6463 0.04 20 1p36p2 | idne synthase
6480 0.04 4 4 long chain fatty acid CoA ligase
6481 0.04 14g11.2-g13 | cardiac sipha-myosin h chsin
6502 0.04 7 pi2 GF 1
€503 .04 €_|BRPLBO 1114 putative ribosomal protein L13
6504 | 004 1 ‘mitochondrial ubiquinol-cytochrome C reductase 11kD protein
| 651 .04 rbosomal protein 123
(3 0.04 — Xp223 putative adhesion molecule
[es 0.04 2 229121:q13.2_| metaoproteinase 3 inhibitor
85 0.04 20 — resncic acid-inducible yansghitaminase homologue
6523 0.04 2 | HLHA 5 11g23.3 ribosomal protein $25
8524 | 009 ] 5 sarcomeric mitochondrial creating kinase
63526 | 004 19131 cytochrome C oxidase 68
6533 .04 3q25.4-925.2 | neprilysin_
6536 .04 1 1p3 glucose transporter type 5
6538 0.04 11p15.5 transforming protein P21/H-Ras-1
6538 | 0.04 17 17131 | phoaphoprotein p53
(8541 0.04 randomly sempled cDNA D13642
6544 0.04 1 {HL 199133 slactron transfer flavoprotein beta-subunit
6546 )4 1 |H X+15 15q24-25 pyruvate kinase M2
| 654 )4 1412 phosphatidyi-sthanolamine binding protein
8567 1_H 11pi3 catalase
65 4 ORF Me5364
6568 )4 17 proteasome delta chain
8589 0.04 5q31-933 HLA-DR antigens associated invariant chain
66808 04 calpain inhibitor
8611 04 4 4 STS 4-248
6620 | 0.04 2 20 major centromers aubantigen B
| 6621 04 6 J|HGFBFLS ribosomal protein S3 homolog
6637 | 004 1 [BA 12413 hnRNP Af
0638 04 hRNP A2
6653 nuclear respiratory factor-1
8882 randomly sampled ¢cDNA D13643
6683 182
6681 X P-selectin ligand
6684 .01 2 |BR randomly sampled cDNA D26217
6709 7 7p13-p12 IGF binding protein 3
6711 910 9q221-g22.2 | cathepsin L
6718 §p21.3 com )
6733 1_|BR 4 17q25 splicing factor SC35
6747 smooth muscle protein 22-alpha
6749 12417 protein tyrosine kinase
6752 ) serine/threonine-protein kinase receptor RS
6758 coatomer beta’ subunit
6781 deoxycylidylate deaminase
s787 0. 29373 | collagen Vi aipha 3
6823 1 JH DNAJ protein homoiog 1
| 6841 10g24 urokinase-type plasminogen activator
KN —6p21.3 | rekncic acid receplor RXF-beta
6881 . 9 glutamate transporter U08989
6888 00 — vacuolar ATP synthase subunit C
680 0.04 3 |RLPI 17p11-gter cytoskeletal gamma-acin
| 690: 0.04 0.03 18 | HI,FB.BRPILPL 7p15-p12 lasmic acin 1 (beta’
| 691 0.05 randomly sampled cDNA D17793
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Appendix 1B: Homolog gene transcripts
GENX ! % Muscie! % Brain | Seq Tissues eSTS Specles Gene product
1 0.08 — Bovine mitochondrial NADH-ubiquinone oxidoreductase 49kD subunit
214 .08 FBBR 8 Mouse $SCG10 gene
263 .01 FLS 8 Pig_ 17 beta-estradiol dehydrogenase
{287 .03 BR Mouse selenium binding prowein
311 .01 BR 1] Hamster monocarboxylate ransporter 1
3s1 — .02 Pig_ thimet o idase
382 | 0853 X 2 |BRA 1 Rat UNR protein with unknown funcion
358 Rat beta-alarne synthase
447 01 Rat adenylate cydass oifactve type 3
a7 .05 | 14 _|FBBR Rat_ beta wbulin T beta 15
541 BRTE Sheep 8-phosphogluconate dehydrogenase, decarboxylating
551 HLFB RE 5 Rat apic density protemn 95
562 01 H Rat protein-tyrosine phosphatase striatum-enriched
566 .03 BR Bovine vacuolar H-ATPase subunit D
[F1) .02 . Rat hem-2
687 .03 3_JBR Rat 150kd dynein-associated polypeptide
75 0.04 .01 8 Bovine mitochondrial NADH-ubiguinone oxidoreductase 13kD B subunit
790 0.09 .03 5 | HiBRHE 5:2 |Pig aconitate hydratase {aconitase)
827 .01 — Rat hemin-sensitive mitiation factor 2a kinase
907 013 .05 1 18R 16 Rabbit orylase kinasa beta chain
| 1078 .07 2 _|FBBR Mouse membrane glycoprotein MEB
1166 Mouse KYBP
| 1168 Bovine neurophilin
1180 .01 Mouse mdm-1
1222 .01 Mouse uridine kinase
1241 .01 2 _|HLBR Hamster arginyl tANA synthetase
1278 .01 Rat N-heparan sullate sulfolransferase
1290 .01 Mouse gentrocyclin
| 1206 .05 7_1BR Mouse serum inducible kinase SNK
| 1367 .01 Mouse brain protein 147 (fragment)
1455 .01 Rat glutamats receptor subunit GluR6
1 1527 .01 Chicken robable G protein-coupled receptor 6H1
1577 .03 1 18R Rat cytoplasmic dynein 74kd intermediate chain
1582 .03 1_|BR Rabbit cardiac ryanodine receptor
1610 .02 Rat long-chain-fatty-acid-coA ligase brain isozyme
1805 .0 1_{BR Duck malate oxidoreductase
1817 Rat chloside channel protein 2
1858 X BR Bovine gamma-COP
1873 0. BR Rat syntaxin A
1874 . BR Rat L-arginine:glycineamidinotransferase
1878 X F8 Rat insulin-induced growth response protein
1898 .0 Rat brain sodium dependent glutamate/aspartate transporter
1914 .0 2 _}BRCC Rabbit {ambda-crystallin
1815 .0 1 _tHL Mouse Hbeta 58
1828 .02 1_|BR Rat NMDA receptor glutamate-binding subunit
| 1843 .01 1 _|BR Rat protein phosphatase inhibitor 1
2024 0.04 .01 1_|BR Rat histone H2A.1
2028 0.01 Dog Rab10
2041 0.01 1_|8R Bovine inorganic pyrophosphatase
2049 .02 6 _|HLBRFB Rat cytoplasmie dynein heavy chain
2085 Rat CaBP1 calcium binding protein
2129 Bovine hosphatidylinositel 3-kinase regutatory beta subunit
2148 1 _|FB Mouse T-cell antigen receptor alpha chain
| 2177 Mouse NDPP-1
2302 1 Mouse putalive GTP-binding protein Mov10
2336 X Rat glycogen synthase kinase-3 beta
2346 0.0 4 |HLBRHA 22 Mouse brain protein £46
2386 0.0 Mouse novel beta 1-4 galactosyiransferase
| 238 0.0 FB 16 Mouse glutamate (NMDA) receptor subunit epstion 1
| 240 .02 BR 3 Rat gamma-aminobutyric acid transporter
|_2434 BR Rat brain specific Na+-dependent inorganic phosphatecotransporter
2462 FB.BR Mouse amyloid-like protein 1
| 2473 BR Rat f-spondin
2480 Mouse serotonin receptor SHT7
2546 0.04 X 1_|8R 2 Bovine cAMP-regulated phosphoprotein {ARPP-19)
2558 .06 7_]BRFBBC Bovine P87 transporter-like protein
2684 .01 Mouse serine/threonine kinase {sak-a)
2708 .01 Bovine chiorine channel P64
2711 Bovine NAD+-dependent isocitrate dehydrogenase
2740 X Rat major vault protein
2748 .0 2 _JFLSBR Mouse NGF-inducible protein T1S21
| 2784 .0 Rat synaptotagmin 3
2813 .0 1_]8R Dog mucin
| 2622 .0 i Mouse mesoderm-specific unknown protein
2844 .0 Bovine actin-like protein
2809 .0 Mouse ARP-1 {COUP family of nuciear orphan receptors)
| 2017 0.04 .02 FBHLBR 17 Rat 14-3-3 protein epsilon .
2020 .02 BR Mouse RNA/DNA binding protein RNPS1
2980 0.04 .01 HA 5 Bovine mitochondrial nicotinamide nudeotide franshydrogenase
2092 .03 1 Rat voltage-gated potassium channel
3087 .02 Rat sodium channel protein |
111 .29 15 | BRI ] Rat neuronal olfactomedin-related ER localized protein
31 .02 Rat potassium channel KShillA
[ 3140 0.03 1_|BR Dog Rab22
| 3152 0.13 0.02 5 |FBHI 7 Rat 14-3-3 protein gamma
| 3188 0.03 R_al 100kDa protein
73 0.02 1 JHL 3 Chicken dynein light chain A
| 3183 .03 Mouse invasion inducing protein Tiam-1
3220 .05 4 |HLFBPIBR Rat translation inisation factor 5
3221 .03 Rat vesicle associated membrane protein VAMP-2
| 3278 0.04 .02 FB Rat nuclear factor 1
3287 .02 HL Mouse glucosaminyl N-deacetylase / N-sulfotransferase
3357 0.09 .01 HLBR 1 Rat proteasome RN3 subunit
| 3400 .07 FB 19 Rat glycogen syntase kinase-3 elpha
3403 .07, BR 18 Mouse 8 ecific otein F1.20
| 3412 .04 .01 Bovine mitochondrial NADH-ubiquinone oxidoreductase SGDH subunit
3422 1 026 2 |HLPI Mouse hnRNP X
| 3428 0.18 Rabbit junctional sarcoplasmic reticutum glycoprotein {triadin)
| 3455 .04 0.01 1410 } Dog signal recognition particie 9 potein (SRP9)
|_3460 .04 14 Bovine mitochondrial ATP synthase coupling factor 8
| 3477 .18 Rabbit skeletal muscle myosin requlatory light chain 2 type 2
3487 .09 HA Bovine mitochondrial NADH-ubiguinone oxidoreductase MLRQ subunit
[3asi .04 0.01 BR_ 11 Bovine mitochondrial NADH-ubiquinone oxidoreductase 51kD subunit |
3501 1004 HG Xenopus thosomal protein 527 homologue
(3528 HLTH Rat ribosomal protein L30
3549 X Rabbit skelotal musde calsequestrin
3562 [ 0.04 001 1 _1HG Mouse ditierentially expressed homolog of HepG2
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Appendix 1B: Homolog gene transcripts (continued)

3570 0.09 Hat fast ekelotal muscle troponin T
3585 | 009 0.01 2 _|TE 2 Xenopus Jauble stranded RNA binding protein A
(3620 T 004 3:7_ [ Bovie mitochondiial NADH-ubiquinons oridorsductass B22 scburit |
| 3647 .08 — e Rat neonatal calcum ATPase
3668 .02 1 18R Mouse morphogenic protein Fif
| 3715 .02 20 _Bovine 1-phosphatidylinositol 4 5-biphosphats phosphodiesterase beta 1
3720 08 | 9 |HIFBBR 9 [Bovie UNC18 homolog
3723 03 8 |BR Rat integrase-like FE6S
3732 .02 1+3 _}Rat TRAP-complex gamma subunit
3737 .02 Mouse potassium channel subunit (m-eag)
3751 .02 Bovine neurexin {lf beta
{3804 .02 12 Rat initation factor Eil-2
3876 .02 4 Rat calmodulin-dependent protein kinase 2 deita
3900 .03 1 _1F8 Mouse membrane glycoprotein Mé-A
3942 0.09 .06 4 [HBR 7 Pig mitochondrial malate dehydrogenase
| 3954 .02 Rat opioid binding prowain / cell adhesion molecule
3856 02 10| Mouse SDF-1beta
3960 0.06 2 _|HGBR 2 Rat visinin-like protein 1
4028 .05 — Rat beta-coat proein
| 4116 0.04 .03 1 18R 2 Pig cytoplasmic malate dehydrogenase
4183 .02 1 Rat Rab geranylgerany! transterase beta subunit
| 4188 .02 Rat interferon related putative protein
4217 02 (O L Mouse Rab-18
4230 .02 Bovine multiubiguitinating enzyme
4236 .02 4 | HGHLBR Rat ONA _bhdng protein URE-B1
| 4254 .03 Mouse oten-tyrosine phosphatase kappa
| 4274 .02 Mouse enhancer-trap-locus 1
4286 0.04 .01 2_|HE Rat protein phosphatase 1 catalytic subunit
4295 .02 3_|8R Mouse inositol 1.4,5-riphosphate-binding protain type 1 receptor
4303 0.04 Rat ribosomal protein L3
430 05 1_JBR __ Bovine epsilon-COP
4368 3 _|HBR Rat syntaxin B
4371 0.04 Rat gephyrin
4394 X 1_|BR Rat mitochondrial glycerol-3-phasphale dehydrogenase
a%8 | o004 .02 7_|HG Mouse TNF receptor related protein.
= —Lous -
4450 0.04 Mouse syntrophin-2
4461 0.02 Rat potassium channel
4473 .09 Rabbit sarcoplasmic reticulum calcium AT Pase fast twitch skeletal muscle
4302 .04 7 Rabbit glycogen-assaciated protein phosphatase regulatory subunit
4521 .04 Rat gamma-glutamylcysteine synthelase light subunit
4538 .04 o Rat basic transcription element bindi otein
4500 13 4 _[HGHA 14| Chicken cofihn -
1.4648 .04 8 Rat extraceliular signal requlated kinase 3 (ERK3)
467 .04 2 Mouse: putative calcium binding protein MO25
474’ .04 Rat utative calcium pum|
| 477 .04 — 10 Chicken integrin slpha 8
| 4782 .04 1_IBR 20 Mouse RNA-bpdmg protein
4800 X Rat neurexin
4850 X 2_[HLRE Rat ¢ kinase substrate calmodulin-binding protein RC3
4928 . Rat metabotropic glutamate receptor 3
4973 X 3_|BR Bovine leukemia virus cell receptor
5008 .0 Bovine poly(A) polymerase
5033 .02 2 [FBBR Chicken NR-CAM cell achesion molecule
087 .01 Rabbit end: tdase
5187 X Rat tanscription factor RZR-beta
| 8171 X 1 IH 17 Rat _ dathvin-coated vesicle/s! ic vesicle proton pump 116kd subunit
5186 X Mouse protein overexpressed in lesicular tumors
| 5188 X Dog sec61 homologue
[ 5104 X 17| Mouse BED2F1 done 2A-)
| 522 . — 14 Rat Rab geranylgeranyl tansferass alpha subunit
$23 1 18R Rat metabotropic giutamats receptor 2
§250 0. 3 Rat sodium and chioride-dependent GABA transporter 3
[ s304 9. Rabbit bleomycin hydrolase
5326 0. HG.CM,BR ] Mouse surleit 4 protein
76 BR 1t Mouse flap endonuclease-1
| 5478 BR Bovine uvate dehycdrogenase (li ide) phosphatase
5546 X B8R Bovine neurocaicin
5560 . [ Mouse ribosomal protein S6 kinase | alpha 1
5574 X 11| Rat LS
5578 X Rat 3-methyl 2-oxobutanoate dehydrogenase (lipoamide) kinase
5778 .0 3 Rat_ integral membrane glycoprotein GP210
5827 .02 3 |HIBR Bovine GOP dissociation inhibitor for SMG P25A
596! .0° Pig otein P97
(607 .04 15 Mouse %29
__r_s__w .04 HLTE 1 Hamster mevalonate transporter
7! .04 HLFB Bovine mitochondrial NADH-ubiquinone oxidareductase 30kD subunit
7: .04 HG HL Bavine mitochondrial NADH-ubiquinone oxidoreductase PDSW subunit
| 6174 .04 HG 4+5 | Bovine ubiquinol-cytochreme C reductase subunit
183 | 009 BR 3 Rat clathrin coat assembly protein AP50
| 8257 .09 22 | Rat dlathrin heavy chain
8280 .04 Rabbit cytoplasmic glycerol-3-phosphate dehvdrogenase
6283 .04 Rat_ V-1 protein
6310 __J Bovine mitochondrial adenylate kinase 2A
6317 )4 6 _|HGFB 5+18+20 | Mouse ribosomal protein L27A
6319 1 ITH Rat tibosomel protein L11
6321 Mouse single strand DNA binding protein P9
8332 4 Rat dathvin associated protein P17 (AP17)
6339 4 1 _IcM 12 Bovine mitochondrial ATP synthase D chain
6349 )4 Pig Prolyl endopeptdase
6354 | 004 2 _IP Rat Rabl4
|_6361 .04 5+7 | Bovine protein kinase C inhibitor { (PKCI-1)
6405 .04 — Dog _ chioride channel
6424 .04 FBPLFA Mouse nterieulkin 10 {IL10) J_L
6479 .04 HL Bovine mitochondrial NADH-ubiquinons oxidoreductase 14.5kD A subunit
6831 .04 HG 17 | Bovine mitochondrial NADH-ubiguinone oxidoreductase 15kD subunit
6555 .04 Mouse nedd-1 protein
6562 | 0.04 15 Rat guanidinoacetate N-methylransferase
6587 .04 1 _|FB 3 Rat ribosomal protein L8
|_6604 .04 : 17 Rat myosin 1 heavy chain
6608 .04 5 Rat adenylate cyclase type 2
6628 .04 Mouse Jis7
6648 .04 Mouse Evi-1
6658 ! X Rat protein kinase C regulated chloride channel
6689 X 3_IBR Rat cysteine-rich protein 2
6683 X Mouse Kinesin-like protein KIF2
613 X Rat calcium/caimodulin-dependent protein kinase 2al
| 6773 X 1_1BR 3 Rat plasma membrane calcium ATPase brain isoform 2
6780 . Mouse protein p97
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Appendix 1C: Related gene transcripts

GENX | % Muscie| % Brain | Seq Tiesves eSTS Map Gene product
| 22 0.01 ) GTP-binding protein GTR1
27 0.04 [X 1 _|HL [] 22q13.31-gewer NADH-cytochrome BS reductase
41 0.0 2 _}]BR C. hypothetical 152.4kd prowin ZK370.4 in chromosome i
- (X Ala-tRNA-1a
|67 0.0t 22 11g1t oxysterol-binding protein
75 0.02 [] Zansiorming protein AFP
” 0.01 12 uraci-DNA glycoeylase 1
|8 0.0 219223 cAMP-reguiated mRNA
| 108 .0 5 RW” modifier 2 protein
12 .0 12 Mouse natural resistance associated macrophage protein
iz 0.0 5 4g28 Human microsomal UDP-glucuronosylransierase 287
126 ©0.02 Pig isocitrate dehydrogenase (NADH), mitochondrial
17 0.03 7 C. elogans hypotheical 88.1 kd protein
132 0.01 1_|BR 2 Rat glutaminase kidney isoform
Ak 0.01 2_|BR Human 2inc finger ZNF135
| 151 0.01 Human vetinoblastoma binding protein 1
165 0.01 Drosophilia developmentai prowin eyes )
m 0.01 9 Human obable G protein-caupled receptor EDG-1
186 0.01 7921 Human multidrug resistance protein 1
| 212 0.01 2_l8R Drosophilia_ dosage compensation regulator
L___’ﬂ_s 0.04 D.01 2 jPICC 2 Yeast tRNA-processing protein SEN3
217 .01 Chicken ransforming growth factor beta 2
| 22 0.02 3 Al Human zine-finger X-chramosomal
236 0.01 12 Xq26.1 Human hypoxanthine phosphoribosylransierase
| _260 0.01 1_JBR 19 Rat thyrotopin reteasing hormonse receptor
268 0.01 Human Seod-fike protein Rar
2n 0.03 3 Drosophilia | dosage compensation regulator
1] 0.01 2 _|BR Mouse alpha-mannosidase 2
300 0.01 Mouse deubiguitinase
302 0.01 1_1cC Rat 55 RNA
| 304 0.01 Human cadherin 12
| 306 0.01 4 |BRTE 20 Yeast chromosome segregation protein CSE1
308 0.01 4913.3-g21.1 __|Human deoxyeytidine kinase
n 0.0t 4 C. slegans hypothetical 17.0 kd ZK370.2
3 0.01 1 _|BR 1p36.1-p35 _ |Human hydroxymethyigiutaryl-CoA lyase
3N 0.01 8 'E, col peptide methionine sulfoxide reductase (protein reparase)
337 0.01 E. col mol terin biosynthesis MOEB
343 0.03 3 | HGHA Yeast anscriptional regulatory protein RPD3
355 0,01 5 |FB.BR Ray synaptic vesicle membrane protein VAT-1
367 0.08 1_§BR Chicken 2ine finger protein CTCF
3 0.01 Mouse lycoprotein GP38
3 0.02 1 _jHA [ Yeast serine-rich ANA polymetase | suppressor
408 0.01 2 |FBBR 5 1ipi2 Human inducitie membrane protein R2
421 0.01 9 Human p80-cailin pseudogene
|_428 0.01 4 Drosophilia cadherin-related tumor suppressor protein FAT
438 .01 18 Rat zine finger protein
442 .01 3_|8R 12 1p21-p13 __ [Human transforming protein RHOC
448 .01 Rat siress activated protein kinase alpha 1
449 0.01 Yeast MSP1
467 0.0% Pig_ sperm surface protein PH-20
489 0.01 2 Human ribosomal protein S26
505 0.0 20 Drosophilia crooked neck
510 0.02 4 | HLFB Rat liver nuciear protein p47 (elF-4A-related)
| S§32 0.01 C. elegans hypothetical 23.3kd protein ZK888.3 in chromosome Il
546 0.01 Human transforming growth factor beta-1 binding protein
$75 0.02 3 _|BR 1921 Human aryl hycrocarbon receptor nuclear anslocator
580 0.01 12 Human oligo-adenylate synthetase 1
581 0.01 1_|BR Yeast nuclear protein SNF4
590 0.02 1_IBR Human 53PB2 p53-binding protein
616 0.01 3 |CMBR Yeast cell division control protein
634 0.02 1 _{P 13 Human rag cohort {rch1)
640 0.04 C. elegans hypothetical 48.1 kd protein CO2F5.6
642 0.0% 1_|BR Rat calbindin D28
646 0.01 Chicken 100kd integrat membrane glycaprotein SC-1
684 0.01 Human calmodulin retropseudagene CaMli-psi2
686 0.02 1_|8R Drogophilia Goliath
668 0.02 Rat cytoplasmic dynein heavy chain
681 0.01 Xg28 |Human lucose 6-phosphate 1-dehycrogenase
706 0.02 17 IMouse pericentrin
707 0.03 1 jHL 7 Rat insulin-induced growth-response protein (CL-6)
120 0.01 Human cartilage glycoprotein 39
k<] 0.01 1 _JH Rat uanine nuclectide dissociation stimulator RALGDSB
72 0.01 Human LIMK (protein kinage with 2 LiM/double ZF motif)
™ .01 1_|P Mouse brain protein DN38
741 .01 9p21-p13 Human N-acetyliactosamine synthase
758 01 THuman fibulin
768 0.03 E. coli arginyl 1RNA synthetase
775 0.01 Human G-gamma and A-gamma globin
782 0.01 1 _1H Chicken 2yxin
].183 0.01 Bovine G protein gamma-5 subunit
796 0.0t 1923-g25.1 __|Human antithrombin 3
822 0.0t Rabbit sarcolendo)plasmic resculum ca2+-ATPase (SERAC2
835 .01 Human randomly sampled cDNA D26445
838 0.02 1 _|8R |Pseudomonas fopinesterase
893 0.03 Mouse U7 snRNA
830 0.01 C. slegans utative acstylcholine regulator unc-18
1007 0.01 Human heterogenous nuclear RNA W16W
1016 0.02 TRat NADH-cytochrome BS reductase
1043 0.01 Drosophilia box-b binding factor-2
1040 0.02 Rat ornithine decarboxylase antizyme
1081 0.04 0.01 Yeast intracsliuler protein transport protein USO1
1056 0.01 17024 Human somalostatin receptor isoform 2
1078 0.0t i__jHL 19913.1-q13.2 lHuman B-cell lymphoma 3-encoded protein
1077 0.01 Xp21.3-p21.1_ |Human dystrophin
1088 0.01 2_|BRBC Rat phosphodiesterase | and pyrophosphatase
1139 0.01 Mouse neural cell adhesion molecule NCAM-140
1162 0.01 C. elegans hypothetical 51.6kd protein F5982.5 inchromosome 3
1168 0.01 1_|F8 11923.1-g23.2 {Human 2ine finger ZNF128
1183 0.01 E. coli GTP-binding protein
1184 0.01 Human fibriflin 1
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1180 0.01 Yeast serine-rich RNA 8rase | suppressor
1227 0.03 1932.1 Human MAP kinase atase {
1233 0.0t Drosophilia cadherin-related tumot suppressor protein FAT
| 1244 0.01 1 |H Xp11.22-cen |Hyman gastrin-releasing peptide receptor
1248 0.02 Piethodon WNT-10B protein
| 1270 0.05 3 |HLBRFB 11419 |Mouse substrate of protein tyrosine kinase receptors and pEOv-src
1276 0.01 — Human tocal achesion kinase
1305 0.01 2 _JHLFB coprotein 25
1306 0.0t 1_JHA 21 Human zinc finger domains ZF21.3
1320 0.01 Ieow'ng cartilage leucing rich protein
| 1324 0.03 Yeast YME!
1326 0.01 1 _|F |Chickon sodium potassium ansporting ATRase beta 2
1335 0.03 __ Orosophilia daret segregational protein
1356 0.0 3 {FBPLCC Tobacco thioredoxin
1364 0.01 Chicken probable G protein-coupled receptor 6H1
11387 0.01 4_|CMBRBC Mouse nicotine acetylchokine receptor bata subunit gene
1412 0.02 2 |FBER C. elegans hypothetical 54.9 kd protein CO2F5.7
1418 0.03 1p13 Human CD53
1438 0.02 Pig inhibin beta a-subunit
1448 0.02 Drosophilia white protein
1507 001 Dog cytochrome P450 2B
| 1536 0.0t 1_|HA Yeast phenylalanyl-tANA synthatase alpha chain ¢ytplasmic
1547 0.01 2 |BR Yoast hypothetical 75.5kd pratein in SDH1-CIM5/YTA3 intergenic
| 1573 0.01 Human zinc finger protein 7
| 1578 0.08 21 Amoeba myosin heavy chain 1B
1508 0.08 0.06 4 {HLFBFAHA 20 Rat 14-3-3 piotein beta
1616 0.02 1_1BR Human DNAJ protein homolog 1
1635 0.01 Yeast tRNA isopentenyitransferase
1662 0.01 13q13 Human caseine kinase 1
1672 0.04 1 |BR Rat acyl-peptide hydrolase
1678 0.09 Rat TR4 orphan receptor (steroid receptor)
1683 0.01 Orosophilia cadherin-related tumor suppressor protein FAT
1688 0.01 Yeast RNA-splicing endonuclease positive effector
1688 0.01 8p21.1-p11.2  |Human erythrocyte ankyrin
1700 0.01 2 |BRFB Human splicing factor CC1.3
1707 0.01 2 _|BR Xenopus gastrula zinc finger protein XLCGFS7.1
1721 003 | t IBR Orosophilia casein kinase 2, alpha chain
1743 0.01 Yeast hypothetical 34.9 kd protein in URA1
1767 0.01 Human heat shock factor (HSF1)
1779 0.01 C. elegans putative ATP-dependent RNA helicase KO3H1.2 in chromosome il
1701 0.0t Dictyostelium developmentally regulated protein kinase 1
1816 0.04 0.03 i6 IMouu eg282
1827 0.02 22 C. elegans hypothetical 52.7kd protein T2395.2 in chromosome it
184z 0.01 1_|BR Mouse GABA transporter
1856 0.02 Drosophilia serine/threonine kinase Fused
1860 0.03 1 _|BR 17 C. elegans hypothetical 52.7kd protein T23g5.2 in chromosome It
1867 0.01 1 JCM Hyman zinc finger ZNF139
1883 0.01 Rat guanine nudleatide releasing pratein P140 Ras-GRF
1908 0.02 X Xg21.33-g22 |Human tyrosine-protein kinase atk
1812 0.01 Xenopus ribosomal protein S6 kinase |l beta
1929 0.01 Rat ekeletal muscle myosin light chain kinase
1847 0.02 1_|BR Yeast BCS1 protein
1857 0.01 1_|BR Yeast zinc finger protein GCS1
1868 0.04 0.01 5 IHLBR 1 Chicken ribosomal protein S6 kinase Il alpha
| 1874 0.01 3 _|FBPLHA Rat adducin-like
1878 0.01 C. slegans hypothetical 67.6kd protein ZK637.3 in chromosome I1]
1806 0.02 1p13.1 Human 3-beta hydroxy-5-ene steroid dehydrogenase type Il
2042 0.03 5_|HI.BR 19 Vaccinia virus protein K4
2047 0.02 2 _|HLBR Yeast leucine-tRNA synthetase
2068 0.01 Vaccinia virus protein K4
2078 0.01 Mouse uanine nucleotide releasit otein P140 Ras-GRF
2080 0.01 4 | HLBR 8. subtlis initiation factor [F2
2106 0.01 3 |HGBR Bovine CSSM015 microsatellite
2138 0.01 Rat neuraxin
2140 0.01 21-p22 Human transcription factor
2158 0.01 1_|BR Neurospora sulfate permease ||
2162 0.01 1S. pompe €DCS5
2172 0.01 1 _|BR C. elegans tative ATP-dependent RNA helicase T26G10.1 in chromosome I
2174 0.01 Xenopus oocyte zinc-finger protein XLCOF26
2182 0.01 1 _|BR Thermus a. succinyl-CoA synthetase beta chain
2188 0.0t Rat guanine nudeotide releasing protein P140 Ras-GRF
| 2184 0.01 Yeast SCOt
2209 0.01 17g21.3 Human MDC protein
2225 0.0% 1 Human HKR3 protein
2228 0.01 3 _ICMBR H. marismortui 30S ribosomal protein HS6
2238 0.01 Kiebsielia terr. acatolactale synthase
2250 0.01 3g22-925 Human polyadenylate binding protein
2254 0.01 2_|BR Vaccinia virus hypothetical 5.3kd protein
2263 0.02 1 _I8R Cr: Cous n. ADP ribosylation factor
2267 0.01 {Mouse ECA39
| 2287 0.01 12p13 Human lyceraldehyde 3-phosphate deh enase
2288 0.01 Human myelin ranscription factor 1
2341 0.01 Chicken cartilage matrix protein
215 0.02 Human erythrocyte band 7 integral membrane
2362 0.05 5 Drosophilia ubiguitin-conjugating enzyme £2-16 kD
2380 0.0t X [Moyse brain protein DN38
2308 0.01 Chicken opithelial-cadherin
2388 0.01 19 Yeast 32.3kd protein in APE1AAP4-MBR1 intergenic region
2403 0.01 Human PGB4G7 gene
2408 0.01 1_|HE X Yeast transcriptional requlatory protein RPD3
2413 0.01 3 _|BRCC 7+11 Human DNAJ protein homolog HSJt
2423 0.01 Drosophilia suppressor of forked protein
2453 0.01 Human CMRF35
2477 0.01 1_Jc™m 14 6q22.3-g23.1 __jHuman arginase
2478 0.18 0.05 1 Human dual specificity phosphatase tyrosine/serine
2480 0.01 Chicken lamin B
| 2504 0.01 1 jHL Yeast hypothetical 195.2 kd protein in GCN3-DAL80
2513 0.01 Yeast hypothetical 45.6kd protein in TPD3 3' region
2514 0.01 C. elegans hypothetical 50.4kd protein ZK637.1 in chromosome Hi
2520 0.01 179 Human tre oncogene (deubiquitinase)
2850 0.01 2 _|BR Dictyostelium coronin
2556 0,03 3 |FBBR Salmonella t.  protease DO
2562 0.02 1 _]BR Amogba myosin Ic heavy chain
2565 0.03 12 ]Mous& oocyte maturation OM-1
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2566 0.01 Arabidopsis th. cell division contral protein 2 homolog A
| 2571 0.01 Human ribosomal protein S6 kinase
[ 2578 003 2 18R 7 Drosophilia Siit protein
2500 0.01 1_JHA Rat__ galactose-spedific lectin
2588 002 4 _1HIBR 5 Bovine stiess activated protein kinase aipha |
| 2610 0.01 Mouss ZFP28
2620 0.01 Yeast general negative regulator of transcription subunit 2 (NOT2)
2627 0.04 001 149 Bovine chiorine channel P64
2628 0.01 1 _IBR Ypit.3 Human Zinc-finger Y-chromosomal protein
|_2631 0.01 Drosophilia Slit protein
2638 0.02 7 _JTCFBBR Xg26.3-927.1 _|Human proto-oncogene dol
2642 0.01 2 _|BR C. elegans hypothelical 152 4kd prowin ZK370.4 in chromosome Il
2646 0.01 ‘Bwim mitochondrial nicotinamide nudisotide ranshydrogenase
| 2687 002 — Human fiver cytochrome C oxidase 7A
2662 0.01 3 _JHLFBBR }Bovino leukemie virus | gaq polyprotein
2703 002 1p22.1-gter  [Humen succinate dehydrogenase (ubiquinone) favoprotein subunit
2724 0.04 2 2g31-q% Human nebuln
’_27!1 001 o Chiam ONas f. ADP-ATP wansiocase
| 2784 03_{ 3 JTHHIFB Yeast _protedlipid protein PPA1
2796 0.03 2 _I8R C. elegans hypothetical 25 9kd protein CO5B5.7 in chromosome It
| 2810 0.01 10g23-g24 __[Human interferon induced protemn S6kd
2863 0.01 1_18R Yoast transcriptional requlatary protein RPD3
2885 0.01 Human telomere associated repeat saquence
2889 0.01 1 _|H 1 17 Human pyrtokine-5-carboxylate reductase
2806 0.01 1" Mouse perforin
2805 0.01 12cen-g21 Human totagmin 1
2810 0.0 1 _IBR Trichoderma 1 slongation factor | alpha
2630 0.01 Yeast pre-mRNA splicing factor RNA helficase PRP28
2839 0.01 Rat peroxisomal enoyl hydratase-iike
| 2847 0.01 16p13.1 Human GST1-HS GTP-binding protein
2061 0.01 Yeoast dathtin associated protein AP17
2063 0.02 4 | PLBRHE 10g23-25 Human insulin-degradating enzyme
| 2877 0.03 Mouse synaptotagmin 4
2985 0.02 5_|HLBRFBBC 19 6p12 Human bnRNP G
3003 0.03 Mouse potassium channel mShal
3008 0.02 4 | HI,BR Mouse FK506-binding protein
3022 0.03 2 18R C. elegans hypothetical 63 5kd protein ZK353.1 in chromosome 3 |
| 3027 0.06 Xenopus ornithine decarboxylase
3036 0.03 3 6p21.3 Human HLA dass-2 66kb-region
3041 0.04 2 Chicken smooth muscle myosin light chain kinase
3050 0.02 10 Human peptidylproline cis-trans isomerase A
3058 0.03 Rat putative zinc finger protein
3068 0.03 1_|FB Rat calbindn D28
3103 0.02 2 _|CMBR C.elegans ubiguitin-conjugating enzyme E2-17 kD
3116 0.02 Human sibosomal protein homologous to yeast S24
3118 0.09 0.03 3 _{PILBR X19+18 Rat MAP-1A and 1B light chain 3
3121 0.02 1 _IBR Mouse gamma adaptin
3122 0.40 0.02 1_|BR X+3 1924-g32 Human cystein-rich protein
3158 0.02 1_|BR 1p22.1-gler |Human succinate dehydrogenase (ubiquinone) flavoprotein subunit
3169 0.02 E. coli sigma cross-reacting protein 27A
3172 0.02 i_1H 19 Human HKR1
3186 0.03 Duck malate oxidoreductase
3188 0.03 2_1BR 1p3%-p31.2 _[Human guanine nudeotide-binding protein G(i)/G(s)/G(t) beta subunit 1
3238 0.02 4925-q27 Human brain ankyrin
3249 0.02 ) 1p34.2-p33 _1Human erythroid protein 4.1
3282 0.07 4 |BRCCFB C. elegans hypothetical 80.7 kd protein 2C84.3
3209 0.04 0.03 2_JHLHI Anacystis nidulans slongation factor Tu
3302 0.04 11q13-q14 __ [Human skeletal musde alpha3-actinin
3303 0.03 1_|BR Human putative centromeric DNA
| 3313 9.03 Yeast elongation factor 3
3326 0.02 Rabbit phosphoglucomutase isoform 2
3334 0.02 1 _JPI Human HSP47
| 3370 0.02 2 |BRCC 7 7921-g22 Human serum paraoxonase/arylesterase
[3a8a | 026 2031-g32 _|Human titin
3389 0.02 1_{HL C. elegans meiotic spinde formation protein MEI-1
3404 0.02 2_|TE Human heat shock 70kD protein HSP70RY
3442 0.13 17 17ptes-p1t Human skeletal muscle beta-myosin heavy chain
3443 0.04 X+2 Rat hexcokinase 2
3449 0.09 \l 1924-q32 Human stein-tich protein
3463 0.09 1. ]¢cc Human heat shock protein HSP27
3468 0.09 22913 Human interleukin-2 receptor beta chain
3486 0.09 17 17pter-p1t Human skeletal muscle beta-myosin heavy chain
3504 0.09 17pter-p12 _ |Human perinatal cardiac myosin heavy chain
3517 0.09 2_{HLCC 1 |Mouse MSP23 mRNA
3531 0.08 4 13 Human retinoblastoma suspectibility gene
3533 0.04 0.0 14 Dianthus ¢, glutathione S-transferase 2
[ 3536 | 026 236 Human villin
3539 0.31 Rabbit titin
| 3545 0.04 B. subtlis glutamyi-tRNA synthetase .
3584 013 Xg28 Human non-muscle filamin
3588 0.09 2 |Rabbit titin
3604 0.09 849415 Bovine mitochondrial adenylate kinase 3
(3616 | o004 19 Xp11.3-p11.23 [Human 2ZNF81
[ 3644 | 000 2 Rabbit fin
3653 0.09 3 6p21.3 Human HLA class-2 86kb-region
3668 002 3 _|BR Rat otein atase 28 catalytic subunit
| 3684 0.02 5 [HLHIBR Yeast probable peroxisomal targeting signal receptor
3704 002 4 _|FBBR Xenopus proto-oncogene tyrosine protein kinase Yes
3731 0.02 2 _IBR 17 16 Human carbonic anhydrase 5
3756 0.04 Drosophilia serendipity locus protein H-1
3767 0.03 199131 Human zine finger ZFP-36
3781 0.02 19p13.1-p12 _jHuman zine finger protein ZNFS1
3784 0.09 9 Bovine mitochondrial adenylate kinase 3
3788 0.02 3 Rat MRC ox-2 antigene
3786 9.03_ 3 Yeast DNA repair protein RADS
3788 0.22 2 |HE 2931-q32 Human nebulin
3800 0.06 2 _|BR 1 IBoviM auxilin
3843 0.05 3 _IHLBR 143414 Clostridium a. DONAJ protein
3866 0.09 7 Bombyx mori glycy-tRNA synthetase
3879 0.02 10 C. elegans hypothetcal 68.7kd protein 2K757.1 in chromosome It |
| 3884 0.02 2_|FB 20 [Mouse ETO (putative transcription factor
3886 0.02 C. elagans hypothetical 46.4kd protein T16H12.5 in chromosome it
3802 0.04 0.03 6 _|CMHIBR 16 Yeast nuclear ¥ansport protein NIPY
3910 002 1 1 |FB 10 Drosophilia lethai(1)dscs large-1 bimor suppressor
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[ ss17 0.02 12 235 [Human willin
3Ju23 0.02 4 _[HLBRFLS 1 Mouse radixin
| 3841 0.02 2_|FB Hyman membrane metalosndopeptidase
| 3061 0.02 8 _|HBRFB Mouse amyloid-lke protein 1
3083 0.02 5 Mouse alpha-mannosidase 2
| 3980 0,02 Rat _ proline-rich protein
3905 0.04 0.01 19 1p36.3-p36.2_ [Human procoliagen-lysine 2-oxoglutarate 5-dioxygenase
4002 0.02 7 _1BR 7 {Mouse Ca++/calmodulin dependent protein kinase 2
4003 .03 Human TALLA-1
4018 .03 2 _|BR 1 Mouse 1eg267
[acze .02 > Homan [ dipeptioy pepidass 4
4045 0.02 19q13.3 Human glandular kallikrein 2
[ 4047 002 1 JH 15 Yeast 608 riboscmal protein L30A (RP29)
4083 0.03 1_{HG Human ganscription factor BYF3b
| 4084 0.04 0.01 17 Chicken endoplasmin
| 4080 002 Human otein atase 20 al
4002 0.02 1 _IFB Rat cytoplasmic dynein 74kd intermediate chain
(4083 | 0.0 002 14 Mouse MSECE6
4008 0.03 8 | HIBR 11 Mouse sodum potassium-transporting ATPase gamma chain
4100 0.05 3 | HIL,BRHA 7 Chicken amphiphysin {synaptic vesicle-associated protein)
4120 0.02 1 _|HA L] Rat postsynapic density protein 85
4128 0.03 3 _|HLBRCC 18 Brugia malayi potentially protectve 63 kd anigen
| 4131 0.03 12 Rat sodium-dependent neurotransmitter ransporter
4136 0.03 C. elegans hypothetical 28.0kd protein 2K632.12 in chromosome il
4142 0.02 X Chicken basic-leucine zipper-like protein
4169 0.03 1| HL 6411 Mouse zing finger protein MFG3
4170 0.02 Yeast nuclear protein SNF4
“Mn 0.02 19 Human zinc finger protein ZNF132
4176 0.02 1 18R Candida abicans carboxypepdidase Y
4181 | 004 0.01 1 |HE 20q11.2 __ [Human oSre
4203 0.02 Mouse GABA bansporter (GAT4)
aA214 0.02 18 11923.1-g23.2 iHuman zin¢ finger ZNF128
4280 0.02 Mouse serine/threonine-protein kinase TIK
4283 0.02_ 5 Shee ovis aries secretory protein
4312 0.02 1_|BR | Rat neuronal protein P25
4333 0.03 10 Yeast probable ATP-dependent RNA helicase
| 4337 0.05 3 _|HIBR Rat stannin
4342 0.02 2 _|BR 14 Yeast FUN20
aus | o004 345 6p21.3 __ [Human HLA class-2 66kb-region
| 4381 0.04 0.03 12417 Manduca sexta vacuolar ATP synthase 14kD subunit
4386 0.02 Drosophilia cadherin-related tumor suppressor protein FAT
4400 0.03 2 _|BRPI 1 Mouse mRNA clene pMAT 1 for new transforming gene
4436 0.04 0.01 3 Yeast mitochondrial carrier protein YMC1
4445 0.02 1 _|BR 15 Yeast hypothetical 21.8kD protein in MRPL6 5' region
| as84 | 004 2 Rabbit titin
4488 0.04 Enterococeus h. sodium-proton antiporter
4484 0.04 14 E. coli ATP-dependent RNA helicase SRMB
4507 057 2 Drosophilia ting canal protein KELCH
4520 0.04 1 Mouse transcriptional control elsment
4542 0.04 1 JHL 1 Mouse DLA-91 mRNA
4552 0.04 X 13q34 Human NAD-+ ADP ribosylranslerase pseudogens
4565 0.04 2g31-932 Human nebulin
4568 0.04 11g1t Human oxysterol-binding protein
4568 0.04 10 Human TPA-inducible c54 mRNA
4587 0.04 Drosophilia trithorax
4603 0.04 Human putative serine/threonine protein kinase p78
4617 0.04 1_{BR 16 Human cytosolic alanine aminotransierass
4621 0.04 C. elagans cosmid C50C3
4622 0.04 9922 Human tropomodulin -
4639 0.04 2 IS. pompe_ protein kinase BYR2
| 4651 0.09 145 Yeast chromosome 5 right arm sequence proximal to GLC7
4682 0.04 7 19g13.1 Human 2inc finger ZFP-36
4655 0.04 2g31-932 Human nebulin
4668 0.04 4 Rat calmodulin-dependent protein kinase 2 delta
4682 0.22 1 _|PI X Rat peroxisomal acetyl-CoA acylransierase
4701 0.04 (] Bovine. endozepine reiated protein
4704 0.04 2 2q31-g32 Human ttin
4712 0.04 5 Mouse secreted isoform neural cell adhesion molecute (N-CAM 120)
L Yal’] 0.04 Human MAP kinase activated protein kinase-2
4722 0.04 Rabbit titin
4749 0.04 10 Xp11.3-p11.23 {Human properdin_
4767 0.04 3g22-g25 Human polyadenylate binding protein
4773 0.04 Chicken smooth muscie myosin light chain kinase
4774 0.04 2 Helianls a. pollen specific pratein SF3
4804 0.13 22 Rat mitochondrial carnitine palmitoylvansferase 1
["as05 0.01 Xg26.1 Human hypoxanthine phosphoribosyltransferase
4823 0.01 1_IBR 16 Yeast eneral negative regulator of ranseription subunit 1 (NOT1)
4843 0.01 2_|BR 9 Human J kappa recombinaison signal binding protein pseudogene t
4839 0.01 |Mouse protein-tyrosine phosphatase kappa
4857 0.01 16p13.1 _ [Human GST1-HS GTP-binding protein
49862 0.01 3 _{BR 17g24-gter _ |Human nuclear pe8 protein
4888 0.01 Yeast squalene monooxygenase
4903 0.01 Mouse necdin
$003 0.01 19 ;E. coli acetolactate synthase isozyme I}, | chain
| 5017 0.01 1 [H Veast protein SLY1
8026 001 Human tative ribosomal protein L13
5062 0.01 3 Human metabotropic glutamate receplor 5a
5064 0.02 1 _IBR [] Yeast possible 1-acyl-sn-giycerol-3-phosphate acyltransferase
5085 0.01 Human glycine cleavage system H protein
5133 0.01 22 C. elegans hypothetical 58.3kd protein F42H10.7 in chromosome Il |
| 5134 0.01 [:] Mouse zinc-finger protein Bimp-1
5168 0.01 1_1cc I coli isoleucyl-tRNA synthetase
3172 0.0 Orosophilia ving canal protein KELCH
$178 0.01 3 _|BR Human CDC4 related protein
$263 0.01 I‘Drogghilh REF (2)P protsin
$293 0.01 2 _|FLS 22 Rat phosphatidylinositel ransfer protein
5311 0.01 2 Human GP36b glycoprotein
$336 0.01 Human randomly sampled cDNA D13763
5343 .01 Vaccinia virus protein C3 precursor
5381 .01 7 Mouse putative EC-8
5408 .01 : Human PINCH (a new LIM protein)
5436 0.02 2 _|BR |Bovine celiular retinaldehyde-binding protein
5447 0.0t 18R 4 {Human ribosomal protein L23
3474 0.01 12 ]Mouse cytotoxic T-cell membrane glycoprotein Ly-3
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Appendix 1C: Related gene transcripts (continued)

GENEXPRESS INDEX

[ 8400 001 rain protein DN38
5300 0.01 HLPI P248 protein
5307 0.01 Mhd&euc beta 4
5818 0.01 polycystic kidney disease 1 protein
4550 0.01 i apparatus sialogl otein MG-160
| ss76 01 brain protein HS
| 5600 X NIFS-ike 54.5kd protein
5640 .01 DNAJ protein homolog
|_5664 0.01 brain ankyrin
$603 .01 HG BRCC alanyi-1RNA synthetase
5708 0.01 zinc-finger protein ZFP-27
[ sna 0.0t hnRNP-E2
| 8717 0.01 Rab18
$722 0.01 A hypothetcal protein F44E2.6 in chvomosame 3
§723 0.01 . . coli aminopeptidase A/
s724 0.01 BRFB Human gamma wbulin
8811 0.01 Human zing finger protein
| 5816 0.01 Yeast hypothescal 34.9 kd protein in URAY
| 3831 0.0t 1 9934.1 Human, adenytate kingse isosnzyme {
5839 0.01 — 1g32.1 Human MAP kinase phosphatase 1
[ sea7 0.01 BR Yeast ubiguitn carboxyl-terminal hydrolase 4
5850 0.0 BR Dog soc61_homologue
| sa70 0.01 19 1123 Human zing finger protein HRX
|_S875 0.01 Dictyostelium_ myosin light chein kinaes
5882 0,01 BR Yeast NAM? protein {probable helicase)
5929 0.00 2 Amphoxius CAVP-target protein
[ 6078 | 0.4 6 Rabbit P59
| 8084 | 004 X Xp11.4p11.3 jHuman monoamine oxidase B
6091 0.04 12 Yoast Yrenscriptional acivator GCN3
6085 0.04 19 Human Kruppel- zinc finger
6123 0.01 X C. elegans hypothetical 22 6kd protein F42H10.3 in chromosome Jii
6153 0.04 3 4p18.3 Human cosmid clone HDAB {15149)
8150 0.04 10 Xenopus ubiguitin-like fusion protein
6192 0.04 1p31 Human glucose Fansporter type 5
6189 0.04 Rat prohibitin
6208 0.04 17 Wheat ubiquitin-conjugating enzyme E2-20 kD
| 6237 0.04 Pl Human ribosomal protein L4
6240 0.04 Human liver 6-phospholructokinase
6282 0.04 22 ‘R_gg mitochondrial carnitine palmitoyltansterase 1
6289 0.04 17pter-pi2 _ IHuman perinatal cardiac myosin heavy chain
6338 0.04 E. coli, Ppeptide chain release factor 2
6370 0.04 HL 19 Human sequence M77024 isdlated by cross-reactivity of ARF sera
6371 0.04 Yeast ABC1 protsin
6374 0.04 Human ubigquitin
| 6375 0.04 Pl . Rat prohibitin
6383 0.04 9922 Human tropomodulin
6381 0.04 2q31-932 Human titin
6404 | 004 BR Drosaphilia ubiguitin-conjugating enzyme E2-16 kD
6414 0.04 BR Drosophifia BRAHMA prolein
6417 0.04 17pter-pii  JHuman - embryonic fast skefetal muscle myosin heavy chain
5428 0.04 ]E. coli DNAJ protein
6441 0.04 17 17pter-pi2 _IHuman pexinatal cardiac myosin heavy chain
| 6453 0.04 |E. cofi glutamyi-tRNA synthetase
6472 0.04 Human UDP-glucose pyraphosphorylase
6478 0.04 20 Yeast hypothetical 44.1 kDa protein
8482 002 Vaccinia virus protein Kd
(6486 | o0.04 1 Yeast ABCY protein
6511 0.04 3 |Mouse cytoplasmic glycerol-3-phosphate dehydrogenase
6543 0.04 Rabbit sarcolumenin
6545 | 004 3 9922 Human ropomadulin
6550 0.04 Human _pregnan ific beta-1-g rotein-11
6551 0.04 Bovine mitochondrial adenylate kinase 3
| 6557 0.04 12 Hamster mevalonate transporter
6558 | 0.04 |Human peptidylprofine cis-rans isomerase
| 6573 0.00 0.01 BR 8 IMouse muscle-brain cAMP dependent protein kinase inhibitor (PKi-alpha)
| 6577 0.04 14416 3g22-q25 Human adenylate binding protein
6583 0.04 2 Chicken titin
6586 0.04 Xenopus_ transcription factor 3A
| 6581 0.04 17 Human short-chain ific acyl-CoA del enase
6562 0.04 1 22q13.31-gter _ Human NADH-cytochrome BS reductase,
6618 0.04 9 Dictyostelium vegetative specific protein H7
6630 0.04 Schistosomam. hemoglobinase
6633 0.04 22 12 Human tubylin alpha 4
6648 0.04 E. coli insertion element 5
6668 0.01 C. elegans hypothetical 29.0kd protein 2K632.12 in chromosome Il
6706 0.01 Human ADP-ribosylation factor 1 :
6738 0.01 Human coatomer beta' subunit
6743 0.01 4 Human long-chain-fatty-acid-CoA ligase
6760 0.01 Dictyostelium protein kinase 2
6771 0.01 3 |Bovino vacuolar H+ATPase subunit A
6776 0.01 Human HSP binding immunophilin P59
6778 0.01 IC. elegans hypothetical 64.5 kda protein ZK652.9
6782 0.01 ‘Msiu homeotic protein knatted-{
6808 0.01 219223 Human Systathionine beta-synthase
6814 0.01 4 Rat calmodulin-dependent protein kinass 2 delte
| 6824 0.01 HA 12 C. elegans putative ATP-dependent RNA helicase T26G10.1 in chromosome Iif
6838 0.01 19 19q13.2.q13.4 tHuman 2ing finger protein ZNF42
6848 0.01 Rat brain alpha-tropomyosin TMBr-3
8868 0.01 19 11923.1-g23.2 iHuman 2inc finger ZNF128
8870 0.01 Yeast delta-1-pyrroline-5-carboxylate drogenase
[Ceart 0.01 19 4q12.g21 __|Human krueppe! related DNA binding protein (PF4)
|_6876 0.01 HA Rat CaBP1 calcium binding protein

GENOME RESEARCH @ 707


http://genome.cshlp.org/
http://www.cshlpress.com

Downloaded from genome.cshlip.org on June 4, 2026 . Published by Cold Spring Harbor Laboratory Press

HOULGATTE ET AL.

Appendix 1D: Unknown gene transcripts (partial)

GENX | % Muscie] % Brain | S8q Tissues 5715 | | GENX | w__ln_g_:‘_ﬂuh [ Seq | Tiasues | eSTS || GENXT% Musde| % Brain | Seq ] Tissves eSTS
4 1 1 o002 | 7 2208 0.0 :m 5 0.02 -
.01 2210 X 628 0.
X X | 2212 02 1 1 _|ON 6 |[ 4628 | 004
. 5 2213 .0 2 |8R | 4630 .04 17
. 1Pt 14 214 .0 | 4631 .04 13
Y 2718 0 | 4632 )4 1 _IBR
Y 1 _|BR 2 2216 63 | 1 [F8 4633 | 0.04
1 — 217 ] 1 _|BR | 4634 | 004
02 y 2218 X 4635 .04
,:f 3219 1 [ 4636 | 004 [ G 14
.01 1AL 2220 X | 4637 1 0,04 3
02| 1 _|BR 2 2231 .02 [ L] 4638 | 0.04 8
New gene transcripts in known regions
[% Brain | Beq Tissues STS Wap DNA rogion _Simwan
.01 i2p13 amma enolase Unknown
X 7g11 . neurohibromin Unknown
.01 9q1 3. DNA 108kb from cosmid MMDA Unknown
.01 — 16 622 hi y - Unkn
.01 1 _IBR glycogene synthase gene 5' flank Un/
01 4 4piE3 cosmid HDAC Unkn,
.01 6p213 MHC dass Tl HLA-RP1 Unkn
X — 19g133 " TMMDB/MMOC cosmid from chromosome 19q13.3 Unknown
02 \_[BR_ 20:22 22q11 BCA . Unknown
.02 2 2 CYP2078P pssudogens for cytchrome P450206 Unknown
.02 15 15 Emomlc YAC-end left arm of chromosome 15 Unknown
.05 22q11 R Unknown
01 6p213 HLA clags-2 66kb-region Unknown
.01 11913 rod outer segment membrane protein 1 Unknown
- 1_|CM ONA found 5' to NCA Unknown
0.01 99381 c-ABL Unknown
Appendix 1F: Overlapping gene transcripts
GENX] % Muscie] % Brain T"“L Tisaues
F1] .01 BRHE
[ 381 Q2 _ FB
280 . BR
673 o
703 o
(673 01
1545 62 -
1680 .01 1_|FB amino acid ba 1 own
1828 .01 5 5 histidyl 1RNA synthetase Unknown
76 .01 2 _|FBBF [] [] T-complex-associated testes expressed 1 homolog | Unknown
2438 .01 : neuronal acetyicholine receptor protein aipha-7 Unknown
2686 .01 1791121 estradiol 17 beta-dehyckoqenase 1 Sk
’z’r:: ] :2 Ba: giycoprotein Ib beta Related ___|Mouse brain protein HS ]
.03 iG,BR,CC inidase Homologous JMouse T complex protein 1 delta subunit
2624 01 RL 6p23 dek mANA Unknown
(3331 .06 BR_ —Tesrinekinase Unknown
337 .05 Bl 135 rhesus ide RhGod Unknown
3967 .06 _ 7 7q21 multidrug resistance protein 3 Unknown
.02 — 20 20g13.1 al protective protein dentical Human phosphalipid yansert protein
4231 .08 2 _[HLPI 6425927 | T-complex protem 1 alpha subunit Related Zooglosa ¢. | acetyl-CoA acetyivansierase
4356|004 .02 17 D38 Unknown
5024 .01 5 5q13 beta-hexcsaminidase beta-subunit Related Thetmys a, | elongation fackr G
5138 .01 1 GENX-280 Unknown
5306 01 BA_ 19 RSU-1 known
[ 8437 .01 H . Tapamycin-bindng prowin Unknown
| 5681 .01 BR 3 3p25 craf-1 Unknown
[ 6104 01 GENX-4318 known

D12S1205E _ |GGAAGAGACAATCACAACTCAC
D23 [AACTTGGAATTACTGGGTGGG
AGCCTCACCCATCAGACC

Appendix 2A: eSTS markers (partial)
CGCACCTT!

2 ACCAACAGGCTCTTGGATGAC
4 _|D7S2134E | TCTTACGCATTCTTGGCACAC
7_[Dxs7012€ ] GGTTTTCCTITGGCGTATGAC
[} GTTTATAGCACCCGTCICTCC
9 _ID14S604E |CCCGACAGTTTCCAAATGTTC _ [CATCTCTTACATCTCTCACCC
11_JDXS7034E _|CCAAACCCCAAGICCTCAC GAAAGGTCTTCCCAGAGACAC
13_[D251656E _JCACCTCCTACTCCCACAC AGAAAGCCGAGAGGAAATTGC
14 |D6S1187E  |GCTITGGITGITIGCITICIGG _|CTGAAGATGGATGGGATTGIG
18 |D4S2553€ ICCCTGCCCTCACTCTAAG _ |ACTGCTGATACATGCAACAACC
18_|D1281246E_|CCTGTIGATGGAGIGGIGTG GCTGCTGATGCTGAGAAAGTG

CACTCTGCTCTGAT AGG

ACTAGGATGGGGACT%G
TCCCA CTC

Appendix 2B: Accession number cross-index (partial)

304 @ GENOME RESEARCH

F00008_|_F00483 | Fo1121 3306 | #116746
F00038_| F00516 | FO0635 | F00990 | FO1167 | | 2307 | 241275 | 245589 | #703867
#217415 | #721830 | #221832 2308 | 741278 | 245500
FO2061_| F02965 | FODSP0 | FOO705 | FO6280 | | 2308 | 241280 | 245501
FO6716 | F0B458 | WM62187 | #217832 | | 2310 | 241281 | Fo8260
Fo1528 | 230764 | FOS275 | 243704 2311 | 745594 —
2303%2_| 243290 2312 | FO1467 | FO2587 | F02676 | 240181 | 741950
230364 _|_F06437 2312 | FOB207 | 243223 | 244209 | #T03617 | AT17387
230365 |_743292 2313 | F04500 | F8271
739368 | 243293 | | 2314 | 741284 | 245506 —
739370 | 243295 | #110740 2316 | 739060 | F04503 | 245597 | #108590
10| F02726 | F06443 | #D20842 231 41285 | 245508
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