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information, protein—protein interactions, co-expression
data, orthologous genes, drugs and metabolite informa-
tion (32,33). These search functions are implemented by
our original database search engine GRASE (28). Data in
this database are downloadable from the ‘Download’ links
of each project with specifications of licenses via CC or
GNU. SciNetS provides various several standard formats,
such as RDF, OWL or tab-delimited files.

MERITS OF THE DIRECT INTEGRATION
ONTOLOGY WITH DATABASE

The RIKEN integrated database of mammals should be
the first practical database to perform the direct integra-
tion of the top-level ontology, domain-specific ontologies
and the existing databases. Although there is much room
for improvement, this database represents a simple and
practical methodology to generate a consistent and
scalable body of information that is interoperable with
the global informational whole based on semantic web
technology. In the process of the integration, we have
investigated data schema of each database and classified
their contents based on the top-level ontology. These op-
erations are comparable to the ‘annotation’ of databases.

Currently, the main knowledge framework is provided
by a top-level ontology, YAMATO-GXO lite. During the
development of this ontology, it was optimized to allow
the integration of multiple biological databases used by
the mammalian genetics community. For example, the
basic definition of mammalian genes is provided by the
Mouse Genomic Nomenclature Committee (MGNC),
which is suitable for data management of genome infor-
mation. It defines gene as ‘a functional unit, usually
encoding a protein or RNA, whose inheritance can be
followed experimentally’; also, ‘a gene symbol should be
unique within the species’. This definition is surely repre-
sented in the MGI database because each gene record is
stored in the genome segment (phrased as ‘genetic marker’
in MGI) database as a subset (or a subclass) having a
biological function and is unique in the mouse genome.
An allele is defined as a variant form of a genome segment,
which is usually unique for the sequence of itself. Here, we
should mention that there are at least two ways to con-
ceptualize genome segments and alleles. One attaches
greater importance to the instantiation toward a
molecule. Such a classification may be performed in the
BioTop top-level ontology (34). Another applies the con-
ceptualization of gene and allele as classes and allows
them to have their own instances such as Gdf5 and
Gdf5Res¥!  YAMATO-GXO lite applies latter as useful
for integrating databases. A gene is a subclass of the
genome segment that has a biological function. An allele
is defined as a different class to be unique for conveying
information and is equal to the nucleotide sequence.

The consistent knowledge framework contributes to
metadata-based and cross-database retrieval for easy
and clear specification of the range of the search object.
Such retrieval was previously only available for individual
databases. For example, to search for ‘the mouse genome
segment that has a variant with a point mutation’, a
cross-database retrieval is usually performed with the

combination of the text, ‘genome segment’ ‘mouse’ and
‘point mutation’. Such a search never indicates the range
of the search resource, ‘genome segment of mouse’, which
is a subclass of genome segments of mammals.
Furthermore, the range must be clearly distinguished
from the mouse allele, which is the entity that has the
point mutation. In this database, the fifteen upper
classes and the lower class-tree are explicitly defined to
represent the range of resources and the organization of
metadata. Therefore, the knowledge framework enables
the retrieval of specific resources, such as ‘genome
segment of mouse’, to be related to the text ‘point
mutation’ (which may be described in the instance of an
allele) using query languages such as SPARQL or
GRASQL. On the GUI of this database, the simple
GRASQL-based searches are implemented as simple text
searches, as described above.

The knowledge framework also contributes to ensuring
the cost-effective sustainability and updating of data. In
the implementation of SciNetS, the common body for
data integration, the continuous maintenance and man-
agement of data are essential. These operations are
differentiated with respect to not only the formalism of
data but also the contents in each database. The consist-
ently integrated data, which represent classification and
inheritances between property links, reveal the
content-oriented standardization of the formalism of
data items. We are now developing content-oriented pro-
cedures for data maintenance specified for data contents
such as gene, allele and strain. The standardized data for-
mulation provided from top- and middle- level ontologies
reduces the labor cost of data management through the
reduction of unevenness in the operations of individual
databases. Thus, the ‘annotation’ of databases helps to
design the contents-oriented common user interfaces or
the procedure of data management of imported databases,
which had been independently developed in different
research projects.

Another advantage of the data integration on SciNetS is
that the continuous improvements and enhancements are
ensured by the data tracking system to integrate newly
added projects. We are planning to incorporate other
mammal-related databases into RIKEN to disseminate
them to broad communities. Public data are also
incorporated to provide higher usability by establishing
relationships among data. For example, we still do not
ensure fully functional cross-species integration of
anatomies and phenotypes, which are provided as
species-specific ontologies. To solve this problem, we
need equivalence mapping of homologous organs/tissues
and phenotypes. Some ontology developers are working
on this issue to establish relationships between the
Mammalian Phenotype ontology (MP) (35) and Human
Phenotype Ontology (HPO) (36-37) mediated by the
Phenotypic Quality Ontology (PATO) (38-44). The imple-
mentation of such equivalence information in the
integrated database will greatly improve the utility of
phenotype data to provide cross-mapping information
with diseases. Furthermore, we are also integrating the
plant omics data using SciNetS with a similar method-
ology (K. Dol et al. manuscript in preparation).
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Referring to the same top-level ontology, we are planning
to integrate the mammalian database with the plant one.
One of the merits of the institute-oriented data integration
is the promotion of data integration across phylogenetic-
ally distant species because the species- or community-
oriented integration of plant and mammal information is
often difficult.

FUTURE DIRECTIONS

We will continue the development of this database to
enhance the data, retrieval functions and semantics as
described above. In addition, we are also planning to in-
corporate other top-middle level ontologies beyond
YAMATO-GXO lite, such as the Basic Formal
Ontology (BFO) (45), the Descriptive Ontology for
Linguistic, Cognitive Engineering (DOLCE) (46),
BioTop and the Ontology of Biomedical Investigation
(OBI). In YAMATO, the interoperability among these
top-level ontologies represents a general model to
explain differentiation and interrelationships among
classes (31). With this enhancement, we will cooperate
with the global efforts of the OBO Foundry, the initiative
activity of the OBO consortium, which has been to coord-
inate the scientific methods in ontology developments
toward forming a consistent, cumulatively expanding
and algorithmically tractable whole (7) based on the
BFO as the semantic framework.

SUPPLEMENTARY DATA
Supplementary Data are available at NAR Online.
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ABSTRACT

The Sonoda-Tajima Cell Collection includes cell samples obtained from a range of
ethnic minority groups across the world but in particular from South America. The
collection is made all the more valuable by the fact that some of these ethnic
populations have since died out, and thus it will be impossible to prepare a similar cell
collection again. The collection was donated to our institute, a public cell bank in Japan,
by Drs. Sonoda and Tajima to make it available to researchers throughout the world.

The original cell collection was composed of cryopreserved peripheral blood samples

that would obviously have been rapidly exhausted if used directly. We, therefore,
immortalized some samples with the Epstein-Barr Virus and established B
lymphoblastoid cell lines (B-LCLs). As there is continuing controversy over whether
the B-LCL genome is stably maintained, we performed an array comparative genomic
hybridization (CGH) analysis to confirm the genomic stability of the cell lines. The
array CGH analysis of the B-LCL lines and their parental B cells demonstrated that
genomic stability was maintained in the long-term cell cultures. The B-LCLs of the
Sonoda-Tajima Collection will therefore be made available to interested scientists
around the world. At present, 512 B-LCLs have been developed, and we are willing to

increase the number if there is sufficient demand.
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INTRODUCTION

Human T-lymphotropic virus type 1| (HTLV-I) is the causative virus of adult T cell
leukemia (ATL) (Uchiyama et al., 1977) and HTLV-I-associated ‘chronic myelopathy
(HAM) (Osame et al., 1986). HTLV-I is distributed worldwide and is phylogenetically
classified into three major subtypes: the Central African group detected in the central
African continent; the Melanesian group located around Australia; and, the
Cosmopolitan (Mongoloid) group widely spread across the Asian region of the Furasian
continent (reviewed by Yamashita et al.,, 1996, and by Sonoda et al., 2011). HTLV-II,
which is closely related to HTLV-I but is a distinct virus, is also classified into two
major groups, HTLV-1la and HTLV-IIb. HTLV-II is also detected worldwide and its
distribution shows some geographic bias, i.e., HTLV-11a0 and a3 were predominantly
detected in non-indigenous populations in North America; a4 and bl were specifically
detected in indigenous people in North and South America, respectively; b5 was mainly
detected in indigenous populations in both North and the South America; only a2 and b4

were detected within European populations (Switzer et al., 1995).
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To confirm the reported patterns of geographic and ethnic segregation of
human HTLV-I and -1I in human populations, Sonoda, Tajima and colleagues conducted

seroepidemiological studies of indigenous populations in South America who lived in

closed societies (Komurian-Pradel et al., 1992; Ijichi et al., 1993; Miura et al., 1994;

Miura et al., 1997; Li et al., 1999; Fujiyoshi et al., 1999). In this series of analyses that

included both extant populations and the preserved remains of prehistoric mummies,

they showed that the Amerind populations retained the Mongoloid subtype of HTLV-I

(Miura et al., 1994; Miura et al., 1997; Li et al., 1999; reviewed by Sonoda et al., 2011)

and a distinctive subclass of HTLV-1Ib (Ichiji et al. 1993; Miura et al., 1997). They also

showed that there was a geographic bias in the distribution of HTLV-I/II carriers:

HTLV-I predominated in the Andes highlands, while there were foci of HTLV-II in the

lowlands of South America. From these results, they concluded that ancestors of the

Amerind populations carried HTLV-I and -II into the South American continent from

the Eurasian continent over 10,000 years ago and that the indigenous South American

populations could be divided into two major ethnic groups.

During the course of these studies, a number of peripheral blood samples were

obtained and cryopreserved with the consent of the donors, not only for immediate use

but also for future studies. In addition to these samples, many other peripheral blood
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samples were collected from isolated ethnic populations in various areas around the
world (Figure 1). All of these samples have been donated to a not-for-profit public cell
bank held at the Cell Engineering Division of RIKEN BioResource Center in Tsukuba,
Japan. Overall, more than 3,500 blood samples were donated to the cell bank.

One obvious problem with these cryopreserved peripheral blood samples is that
if they are used for experimental studies, then they would quickly run out. Since these
samples are an extremely precious resource for future research in human genetics, it was
decided that they should be preserved in a form that could be expanded repeatedly. One
well-established method is to transform B lymphoid cells in peripheral blood using the
Epstein-Barr virus (EBV) (Nilsson, 1979). The genomic stability of B lymphoblastoid
cell lines transformed by EBV (B-LCLs) has been evaluated, such as by karyotyping
using conventional G-band staining (reviewed by Nilsson, 1992; Okubo et al., 2001),
and by analysis of particular genetic loct for mutations (Lalle et al., 1995). Those
analyses indicate that the genome of these B-LCLs is stable. Recent technical advances
have now opened up the possibility of a more stringent evaluation of genomic stability
in B-LCLs. For example, Simon-Sanchez et al. (2006) and Herbeck et al. (2009)
compared genome-wide single nucleotide polymorphism (SNP) patterns in B-LCLs and

parental B cells (i.e., the original cells that B-LCLs were derived from), and concluded
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that there were no statistically significant differences between the cell types. By contrast,

the Wellcome Trust Case Control Consortium analyzed copy number variation (CNV)
over 3,400 loci and detected differences between B-LCLs and their parental cells at a
significant number of loci (The Wellcome Trust Case Control Consortium, 2010).

To analyze the genomic stability of B-LCLs, we performed array CGH
(comparative genomic hybridization) analysis using eleven B-LCLs and their parental
cells. This analysis confirmed the stability of the genomes of the B-LCLs. We have,
therefore, now established more than 500 B-LCLs from the cryopreserved cell samples
of the Sonoda-Tajima Collection. The samples used for establishing B-LCLs were

selected to include as many ethnic populations from South America as possible.

MATERIALS AND METHODS

Peripheral blood samples

The ethnic populations who kindly donated peripheral blood samples following
informed consent and the numbers of individuals involved are given in Table 1. The
approximate geographic locations where the samples were collected are shown in
Figure 2. Peripheral blood mononuclear cells (PBMNCs) were separated from each

blood sample and cryopreserved in liquid nitrogen until use in this study. The ethical
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committee of the RIKEN Tsukuba Institute approved the use of these samples before the

study was initiated.

Establishment of B-LCLs

B-LCLs were established using previously reported methods (Bird et al., 1981;
Rickinson et al., 1984). The B95-8 cell line was obtained from the Cell Resource Center
for Biomedical Research, Tohoku University (Sendai, Miyagi, Japan) and cultured in
RPMI1640 (Gibco, Carlsbad, CA, USA) supplemented with 10% fetal bovine serum
(FBS). The culture supernatant of the B95-8 cells was collected, filtered to remove cells,
cryopreserved, and used as the source of EBV. For infection of PBMNCs with EBV, the
B95-8 culture supernatant was thawed and incubated with the PBMNCs at 37°C for 2
hours. The cells were then washed with RPMI, resuspended in RPMI1640
supplemented with 20% FBS and 0.5 pg/ml cyclosporin A (trade name Sandimmun;
Novartis Pharma, Basel, Switzerland), inoculgted into a multi-well plate at a cell density
of approximately 2x10° cells/cm’, and cultured. Half of the medium was changed twice
a week with replacement by fresh medium. After a few weeks and upon confirming
efficient proliferation of the cells, the cultures were scaled up using a 2- to 4-fold

dilution into 75 cm’ culture flasks. B-LCLs around passage 10 were deposited in the
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cell bank of the Cell Engineering Division of RIKEN BioResource Center (RIKEN Cell

Bank) and were used for the following analyses.

Microsatellite polymorphism analysis

To authenticate the identity of each cell line, short tandem repeat (STR) polymorphisms
in microsatellites were analyzed in genomic DNA using the PowerPlex1.2 kit (Promega,
Madison, WI, USA). This PCR-based analysis kit includes the primer sets required to

detect STR polymorphisms at eight loci (Masters et al., 2001; Yoshino et al., 2006).

Karyotype analysis

Chromosome preparations were made in a standard fashion and then G-banded (Yunis
et al., 1978). Chromosome numbers were counted in 50 cells (mode-analysis), and then
the G-band pattern was analyzed in detail in 20 of the cells to identify chromosome
aberrations (karyotype analysis). These analyses were performed for us by Nihon Gene

Research Laboratories (Sendai, Miyagi, Japan).

Collection of B-lineage cells from blood samples

The anti-FITC MultiSort Kit (Miltenyi Biotech, Bergisch Gladbach, Germany) and a
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MACS MS column (Miltenyi Biotech) were used to coilect CD19-positive (CD19")
B-lineage cells from PBMNCs and umbilical cord blood mononuclear cells (CBMNCs)
according to the manufacturer's instructions with slight modification. Briefly, to remove
any dead cells, approximately 5x10’ cells were passed through the column without
staining with antibodies. Phosphate buffered saline (PBS) supplemented with 0.5% FBS
and 0.05% sodium azide was used to wash the column. The collected viable cells were
stained with FITC (fluorescein isothiocyanate)-labeled anti-human CD19 antibody (BD
Biosciences, San Jose, CA, USA) and then reacted with anti-FITC MultiSort beads. We
collected CD19" B-lineage cells attached to MultiSort beads. After removal of the beads
by proteolytic cleavage, genomic DNA was extracted from the cells. Cell numbers at
each step were counted with a hematocytometer, and the purity of the CD19" cells was
analyzed with a FACS Calibur flow cytometer (BD Biosciences). On average,

approximately 5x10° CD19" cells were collected from 5x10” PBMNCs.

Array CGH analysis
Genomic DNA was obtained from the cells using a DNeasy Blood and Tissue Kit
(Qiagen, Hilden, Germany). Preparation of the fluorescent-labeled samples for array

CGH analysis was performed according to the manufacturer’s instructions. Briefly, 1.0 -
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1.5 pg of genomic DNA was digested with the restriction endonucleases Alul and Rsal.
Then, genomic DNAs from PBMNCs and CD19-negative (CD19) cells were labeled
with cyanine 3-dUTP (Cy3) and genomic DNAs from B-LCLs and CD19" cells were
labeled with cyanine 5-dUTP(CyS) using a Genomic DNA Enzymatic Labeling Kit
(Agilent, Santa Clara, CA, USA). After evaluating labeling efficiency, Cy3-labeled and
Cy5-labeled DNAs were mixed in the Oligo aCGH/ChIP-on chip Hybridization Kit
(Agilent) and then hybridized on a Sure Print G3 Human CGH 2x400K microarray

(Agilent) at 65°C for 40 hours in a hybridization oven, with rotation at 20 rpm. The

microarrays were scanned with a DNA Microarray Scanner (Agilent) at 3 pm resolution.

To quantify the intensity of the fluorescent signal of each spot on the microarray, we

used Feature Extraction software version 10.5.1.1 (Agtlent).

Statistical analysis

The array CGH analysis data were evaluated to identify genomic alterations by a
statistical analysis with Genomic Workbench Standard Edition version 5.0.14 (Agilent).
The conditions and parameters of the statistical analysis were as follows: the Moving
Average (Log ratio) algorithm was linear at a 2 Mb window size, the ADM-2 algorithm

threshold was set to 6.0 with Fuzzy Zero,-the aberration filters were applied at a

10
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minimum number of probes of 3 in the region and 0.5 minimum absolute average log
ratio for the region. After the first screening described above, the raw data of selected
loci were individually scrutinized. As a result, some "aberrations" were removed from
the aberration list because they were located within a noisy area, such at the telomeres,
and the reliability of the aberration calls in such region was low. Although Genomic
Workbench Standard Edition version 5.0.14 adopts hgl8 for gene mapping, we referred
to Build36.3 in the Map Viewer constructed by NCBI

(http://www.ncbi.nlm.nih.gov/projects/mapview/) for detailed mapping of genes.

V(D)J recombination analysis

Recombination in the V(D)J region of the immunoglobulin (Ig) heavy chain gene in
B-LCLs was analyzed by PCR as described previously with slight modification (Kiyoi
et al, 1992; Abe et al, 1994). The primers used for the PCR were 5-GAG TCG
AC(A/T) C(A/G)G C(G/CXG/A)T GTA (T/C)T(T/A) CTG-3' for the V common region
and 5'-CCA AGC TTA CCT GAG GAG ACG GTG A-3' for the J common region.
PCR was performed using an ExTaq polymerase kit (TaKaRa Bio, Otsu, Shiga, Japan)
with a reaction mixture containing 0.4 pM of the J common primer and 4 pM of the V

common primer. An initial incubation at 94°C for 5 min was followed by 40 cycles of

1
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denaturation at 94°C for 10 sec, annealing at 60°C for 1 sec, and extension at 72°C for
15 sec, and finally incubation at 72°C for 5 min. The PCR products were separated on
3% NuSieve GTG agarose gels (Lonza, Basel, Switzerland) and visualized by ethidium

bromide staining. Expected product sizes from recombined V(D)J region were in the

range 50-200 bp.

RESULTS

The Sonoda-Tajima Cell Collection

The Sonoda-Tajima cell collection contains more than 3,500 PBMNC samples obtained
from ethnic populations across the world (Figure 1). The collection is particularly rich
in samples from South America. As stated earlier, any direct use of the PBMNC
samples would soon lead to their exhaustion. In comparison to the in vitro expansion of
the whole genome using PCR, establishing cell lines is a much better method for
maintaining the whole genome in a stable manner. With regard to establishing cell lines
from PBMNCs, the generation of B cell lines using EBV (B-LCLs) is the most common
approach. The genomic DNA of B-LCLs is maintained in a stable fashion. These facts
encouraged us to establish B-LCLs using the PBMNCs of the Sonoda-Tajima Cell

Collection. In order to include as many ethnic groups as possible from South America

12
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and a sufficient number of individuals in each group, we selected the samples indicated
in Table 1 and Figure 2.

When we used either fresh or cryopreserved PBMNCs in good condition to
establish the B-LCLs, we were successful in all cases. However, the PBMNC samples
in the Sonoda-Tajima Cell Collection have been cryopreserved for over 20 years. In
addition, in sampling areas where no electricity was available, the samples were kept at
relatively high temperatures prior to cryopreservation. As a consequence of these factors
the viability of some of the thawed PBMNC samples was low, i.e., the cells were in
poor condition after thawing, and thus it was not easy to establish B-LCLs for these
samples. Overall, a success rate of approximately 80% was achieved for the
establishment of B-LCLs from the PBMNC samples of the Sonoda-Tajima Cell
Collection. Since the success rate was less than 100%, we decided not to use samples
for which there were only one or two tubes cryopreserved. Future treatment of such
samples remains to be considered. At the moment, we have established 512 B-LCLs
from the Sonoda-Tajima Cell Collection. Information on the established B-LCLs is

given in Table 1 and Figure 2.

Karyotype analysis

13
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In contrast to other cell lines, such as immortalized cancer cell lines, one of the most

significant features of B-LCLs is their chromosome stability. B-LCL cells retain a

normal chromosome karyotype even after relatively long-term culture (reviewed by

Nilsson, 1992; Lalle et al., 1995; Okubo et al., 2001); thus, they have been widely used

for genetic analysis in many research fields. To confirm that the B-LCLs established

from the Sonoda-Tajima Cell Collection maintained a normal karyotype, three B-LCL

cell lines, WY084, YAN3191 and YAN3268, were karyotyped following G-banding of

chromosome preparations. Chromosome numbers were counted in 50 cells

(mode-analysis), and then a detailed G-band analysis was performed in 20 of these cells

to identify chromosome aberrations. Consistent with previous reports, the vast majority

of the cells had a normal karyotype (Figure 3). In the YAN3268 cell line, all of the cells

analyzed had a normal chromosome number as well as a normal karyotype (Figure 3A).

In the WY084 cell line, 2 of the 50 cells had a reduced chromosome number (Figure

3B). This might have been an artifact of preparation as no structural aberrations were

observed in the cells. In the YAN3191 cell line, all 20 karyotyped cells had an elongated

pericentromeric region on the long arm of chromosome 1 (Figure 3C). The centric

heterochromatin of chromosome 1 is known to be variable and show heteromorphism

between individuals (http://www.rerf.or.jp/dept/genetics/giemsa 5 e.html).

14
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In general, if an irregular karyotype is detected, it is not possible to conclude

that it arose during culture because there is a possibility it was already present in the

cells of the individual from whom the initial sample was obtained, as in the YAN3191

cell line. In addition, since karyotype analysis has a limited resolution (3-5 Mbp) we

cannot detect smaller rearrangements. These limitations prompted us to perform the

array CGH analysis on the B-LCLs and their parental PBMNCs.

Array CGH analysis

To avoid the influence of genetic background, such as copy number variation (CNV),

we decided to compare the B-LCL and parental PBMNC from the same person in our

experiments. We analyzed ten B-LCLs derived from the Sonoda-Tajima Cell Collection

and one B-LCL derived from a healthy Japanese volunteer.

The probe set used in the microarray was uninformative regarding the

heterochromatic region of chromosome 1. However, in the YAN3191 cell line we did

not detect any variants with respect to the other chromosome 1 probes suggesting that

there was no major rearrangement of the chromosome (or of the other chromosomes)

and that the cell line essentially retained the innate genomic structure (Figure 4).

A few aberrations were observed in all eleven samples: a deletion in

15
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chromosome 14 (in the variable, diversity or joining regions of the Ig heavy chain); a
deletion in chromosome 2 (in the variable or joining regions of the Ig k light chain); an
amplification in chromosome 14 (in the variable or joining regions of the T cell receptor
(TCR) o chain); and, an amplification in chromosome 7 (in the variable, joining or
constant regions of the TCR vy chain). Typical examples of chromosome 14 are shown in
Figure 5. In addition, a few other aberrations were detected in some but not all cell
lines: a deletion at the immunoglobulin A locus on chromosome 22; and, amplification
at the TCR B on chromosome 7. A precise description of each aberration locus and
aberration type described above is given in Table 2 and Figure 6. In addition, a few
other specific aberrations were observed in some but not all B-LCLs (Figure S1-S4).

In the B-LCLs, it is possible that the deletions detected in the regions
associated with the Ig genes were already present in the B lymphocytes prior to EBV
infection. Similarly, since the population of B lineage cells in PBMNCs is very small, it
is possible that the detected aberrations were already present in the parent B
lymphocytes but not in the non-B cells. To examine this latter possibility, we attempted
tb compare the genomes of B lineage and non-B lineage cells. However, it was
impossible to obtain sufficient B lineage cells from the Sonoda-Tajima Collection. Thus,

we used a blood sample from one healthy Japanese adult volunteer and two umbilical
16
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cord blood samples obtained from two independent Japanese neonates. CD19" and
CD19" cell populations were collected using the magnetic beads system described
earlier (see Materials and methods). After selection, the proportion of CD19" cells was
approximately 90% (Figure 7B, C).

As expected, most aberrations observed in B-LCL cell lines were also observed
in all CD19" cells: deletions at the Ig heavy chain on chromosome 14 and at the Ig k
and A light chains on chromosomes 2 and 22; amplifications at the TCR o locus on
chromosome 14, and at the B and y loci on chromosome 7. A precise description of each
aberration locus and aberration type is also described in Table 2 and Figure 6.

Since a flow cytometry analysis indicated that the major cell population in the
PBMNCs was CD3" T-lineage cells (Figure 7A), the results of the statistical analysis of
array CGH that suggested "amplification" at the T cell receptor loci were highly likely
due to deletions at these loci in T-lineage cells rather than amplification in B-lineage

cells.

V(D)J recombination analysis
The array CGH analysis clearly demonstrated that B-LCLs possessed rearranged Ig

genes. To confirm the rearrangement of the Ig heavy chain, we performed a PCR

17
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