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Abstract- The oncogenic potential of human polyomavirus JCM), a ubiquitous virus that establishes infectehrring early
childhood in approximately 70% of the human popafatis unclear. As a neurotropic virus, JCV hasrbanplicated in pediatric
central nervous system tumors and has been sudgest®e a pathogenic agent in pediatric acute Iywhjastic leukemia. Recent
studies have demonstrated JCV gene sequences mtrediedulloblastomas and among patients withregtal cancer. JCV early
protein T-antigen (TAg) can form complexes withlalalr regulatory proteins and thus may play a mleimorigenesis. Since JCV is
detected in B-lymphocytes, a retrospective analgbigediatric B-cell and non-B-cell malignanciesveall as other HIV-associated
pediatric malignancies was conducted for the preserfi JCV gene sequences. DNA was extracted fropedatric malignancies,
including Hodgkin disease, non-Hodgkin lymphomagéacell lymphoma and sarcoma. Polymerase chaiotiom (PCR) was
conducted using JCV specific nested-primer setshiertranscriptional control region (TCR), TAg, andaVvicapsid protein 1 (VP1)
genes. Southern blot analysis and DNA sequencerg wsed to confirm specificity of the amplicons.215-bp region of the JCV
VP1 gene was amplified from 26 (53%) pediatric turissues. The JCV TCR and two JCV gene regions wemdifeed from a
leiomyosarcoma specimen from an HIV-infected patiéfhe leiomyosarcoma specimen from the cecumdnadothe archetype strain
of JCV. Including the leiomyosarcoma specimen,dtotfive specimens sequenced were typed as JCVygend. The failure to
amplify JCV TCR, and TAg gene sequences in the presehdCV VP1 gene sequence is surprising. Evengthd€V TAg gene,
which is similar to the SV40 TAg gene, is oncogenianimal models, the presence of JCV gene seqséngeediatric malignancies
does not prove causality. In light of the avaiabtiata on the presence of JCV in normal and canseauon epithelial tissue and our
data on amplification of JCV from the cecum of arVHitfected pediatric patient, further studies ar@nanted on the role of colon
epithelium in the pathogenesis of JCV infection.
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INTRODUCTION lymphocytes, tonsils and lungs from non-PML
patients and healthy individuals are inconsistent
Human polyomavirus JC (JCV), a(7-9). Epidemiological and theoretical data have
UbiQUitOUS virus which infects a majority Ofimp”cated JCV as a pathogenic agent in
children at an early age without any sequelae, hggildhood acute lymphoblastic leukemia (ALL)
been implicated in several human diseases (1-4]0). This latter suggestion has not been
JCV is the etiologic agent of the fatalsybstantiated despite the rationale that the viral
neurological disease, progressive multifocatharacteristics fulfill the criteria as a possible
leukoencephalopathy (PML) (5, 6). JCV hasgtiologic agent for B-cell precursor ALL in

been detected in the brains of PML patients anghildren  (10-12). In  other pediatric
in the urine of healthy individuals.  Datamalignancies, more convincing data exist
demonstrating the presence of JCV in demonstrating the presence of JCV gene

Abbreviations: ACSB, AIDS Cancer and Specimen Bank;sequences in solid tumors, and implicating a
ALL, Acute Lymphoblastic  Leukemia; BKV, pathogenic role of the virus, namely a subset of

polyomavirus BK; CHTN, Cooperative Human Tissue ..: ; :
Network: GCG, Genetics Computer GroupPCR, childhood cancers associated with the nervous

Polymerase Chain ReactioBML, Progressive Multifocal System (13). JCV and the related_p()lquaVirUS
Leukoencephalopathy; JCV, Human Polyomavirus JC; BK (BKV), have been detected in childhood

TAg, T-antigen; TCR, Transcriptional Control Region; medulloblastoma and neuroblastoma,
VP1, Viral Protein 1 respectively (13-15).
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In two studies involving childhood B-cell times. The specimen was washed three times withh 95

recursor ALL. no JCV DNA seauences Wer@thanol and was then lyophilized and digested. eflign
P N , o qu was performed in 100 mM Tris-Cl, 40 mM EDTA, 10 mM

found in any of the spec_lmens (11 12)_' As @aCI, pH 8.0, with 1% SDS and 5@@/mL proteinase K at
follow up to the theoretical considerations Obyc for 16 hr with occasional agitation and/or quick

JCV in B-cell ALL, we undertook the presentvortexing. Additional proteinase K and SDS werdeatiat
study to look for JCV sequences in otheg concentration of 1 mg/mL and 2% respectively, and

childhood malignancies specifically solid B_Ce”incubated for an additional 24 hr at°&0 DNA was then

R extracted with phenol:CIA (25:24:1), ethanol pretiad
and non-B-cell tumors (10). Our data resuspended in,@.

demonstrate high prevalence of JCV viral protein  positive control DNA was extracted from a urinel cel
1 (VP1) gene sequence in pediatric patients wigellet of a healthy individual excreting JCV. Thesitive
malignancies, in the absence of transcriptiongpntrol was verified by Southern hybridization and
control region (TCR) and early protein gem§equenclng. A negative control sample, was prepase

Additi V. this study d t tsubstituting water for the DNA. Moreover, to avoid
sequences. lionally, this study demonstra %%Iymerase chain reaction (PCR) cross-contaminafiost,

for the first time the presence of the JCV genomecR and nested PCR were performed in a hood that was
in a leiomyosarcoma excised from the cecum @kposed to UV prior to the experiment. ~Additiopall
an HIV-positive pediatric patient. aerosol-resistant tips were used throughout the PCR
procedure, including gel loading and sequencing-ACR,
PCR set up and electrophoresis experiments wererpetl
MATERIALSAND METHODS in three physically separated rooms. Individualkp had
never performed JCV-related PCR assays, extracted
genomic DNA in a different facility on campus.
The purity and integrity of the tumor tissue DNAsva
) . . assessed by spectrophotometry, using 260/280 atysmrb
Tumor specimens from 40 HIV-negative and ninggiio and by PCR amplification of genomic DNA sequesnc

HIV-positive pediatric patients were obtained frotine using a primer pair specific for HLA D@-(Table 2) (16).
Pediatric Division of the National Cancer Institute-

sponsored Cooperative Human Tissue Network (CHTN) i .
Columbus, OH, and from the NCI-sponsored AIDS Cance&etecnon of JCV Gene Sequences

and Specimen Bank (ACSB), Bethesda, MD, respectively, JCV gene sequences in tumor DNA was detected
under guidelines approved by the University of Hiawa Using PCR, Southern hybridization, cloning and secingn
Committee on Human Subjects. The 49 solid tumonsiso  Three JCV gene regions: early large T-antigen (TAG)1

of non-Hodgkin lymphoma not otherwise specified )(15 and the transcriptional control region TCR, were [iiep
Hodgkin disease (15), leiomyosarcoma (4), largel cebsing nested-PCR (Table 2) (17-19). Genomic DNA
lymphoma (11), leukemia (2), Burkitt's lymphoma @nd  €xtraction, pre-PCR reaction mixture preparation, RQR
undifferentiated tumor (1) (Table 1). Of the fourand post-PCR analyses were conducted in separatesroo
leiomyosarcoma one each was from the cecum andthusn All experiments were performed in a JCV plasmid DNA-
and two were from the liver. The respective tisbamk free laboratory. Oligonucleotides were synthesibgdhe
pathologist centrally reviewed the histological gliases Great American Gene Company (Ramona, CA) (Table 2).
reported by the pathologists at the local instingi where Using a 9700 DNA thermal cycler (Perkin Elmer,
the tissues were obtained. All HIV-positive spesita were Branchburg, NJ), outer PCR for JCV TCR, VP1, and TAg
paraffin-embedded, whereas HIV-negative specimeaee w genes was performed in a Pk-reaction mixture containing

Patient Specimens and DNA Isolation

frozen. 0.1 ug genomic DNA, 10 mM Tris-HCI (pH 8.3), 50 mM
KCI, 1.5 mM MgCh, 0.01% (w/v) gelatin, 20uM each
Genomic DNA Extraction dNTP, 0.6 unitsTag Polymeras&Perkin-Elmer), and 200

Genomic DNA was extracted from frozen tissue onM each primer (Table 2). Nested PCR was performed
paraffin-embedded blocks using the protocols deedri using 1L of the outer PCR amplicon and appropriate
below. Briefly, each tissue was minced with sterilgorimers (Table 2). TepL of each reaction were resolved
instruments and placed in a conical tube with 2 mign a 2.0% agarose gel (FMC Bioproducts, Rockland, ME)
digestion buffer (100 mM NacCl, 10 mM Tris-HCI pH 8.0, and visualized with ethidium-bromide staining. aszertain
25 mM EDTA pH 8.0, 0.5% SDS) and 1009/ml proteinase the sensitivity of JCV amplification, JCV cell linggl1-HR
K/mL. The digestion mixture was incubated at 37°Gand M1A98-XR (20) containing known amounts of JCV
overnight on a rocker and transferred to a 15 mLl@gg&k  plasmid DNA were diluted ten-fold, from 5 X 4@ 5 X 1¢
tube (5 Prime-3 Prime, Inc., Boulder, CO) for pugfion.  copies of JCV. Outer PCR and nested-PCR was conducted
An equal volume of buffered phenol was added tottive  as described above using primers specific for JC\g,TA
and centrifuged at 2,000 rpm for 20 min followed &y VvP1 and TCR genes (Table 2). To avoid JCV plasmid
equal volume of 1:1 phenol:chloroform and centréfdg contamination, JCV plasmid DNA was introduced in the
again at 2,000 rpm for 20 min. An equal volume ofaboratory after screening for JCV specific gengusaces
chloroform:isoamyl alcohol (CIA; 24:1) was added androm genomic DNA extracted from pediatric patiemtish
centrifuged for 20 min at 2,000 rom. DNA was ppéteited  malignancies.
from the aqueous phase with 3 M sodium acetatelanéo
ethanol, followed by a wash with 70% ethanol. Thesouthern Blot Analysis
resulting DNA pellet was dried and reconstitutedHgO. PCR products of JCV VP1 and TAg coding regions
For paraffin-embedded tissue, deparaffinization wagere fractionated on agarose gels and transfeoret/ion
performed with 40QuL xylene, centrifuged and repeated 3membranes (Boehringer Mannheim, Indianapolis, IN).
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DNA, fixed to the membrane by UV cross-linking d&42 negative patients (Fig. 1). To confirm the
nm for 3 min (Stratalinker, Stratagene, LaJolla, Cas e ;
hybridized to a digoxigenin-ddUTP-labeled JCV VP1 Orflpgﬁgliggior?fw;rs]e effgrl_?neée?)c;iloajl’ SS(e)(L:Jit:’lirnnS
TAg genes specific probe (Table 2) at°G4for 16 h. y p . p .
Membranes were then washed twice for 5 min eag#’@ and sequence analysis was conducted on six of
with 2 X SSC (0.3 M NaCl, 30 mM Na-Citrate, pH 7.0026 VP1 amplicons. A leiomyosarcoma tumor
containing 0.1% SDS (w/v) and twice for 5 min eaah Specimen was positive for JCV TCR and VP1
54°C with 0.1 X SSC containing 0.1% SDS. Detection o .
the digoxigenin-labeled probes with disodium 3-(4-Eilnd .TAg gene Sequence?. Remaining tu.mor
methoxyspirg1,2-dioxetane-3,2'-(5'- specimens from HIV-p03|t|ve and -negative
chloro)tricyclo[3.3.1.37deca-4-yl)phenyl  phosphate) Patients were negative for the JCV TCR and the
(Boehringer Mannheim, Indianapolis, IN) was perfodme TAg gene sequence. Overall, 53% of the tumors
according to the manufacturer’'s instructions. Theyere positive for JCV VP1 gene sequence. Of
hybridized membrane was exposed to X-ray film ttede the 26 VP1-positive tumors, 67%, 47% and 54%
the luminescent signal. . L ' .
were classified as Hodgkin disease, non-Hodgkin
DNA Cloning and Sequencing lymphoma not otherwise specified and large cell

Amplified products were subjected to directlymphoma, respectively (Table 1),
sequencing or were first cloned in a plasmid veatat then
sequenced. PCR products were purified using the QIAmr
PCR purification kit, (Qiagen Inc., Valencia, CA) and

sequenced using the Dye Terminator Cycle Sequencit - imkp
Ready Reaction Kit (Applied Biosystems Inc., Fostel Cit

CA). Alternatively, the PCR products were gel pudfie - 125-hp
using QIAmp PCR purification Kit (Qiagen Inc.), and . Miskp

cloned into vector pCR2.1 (Invitrogen, Carlsbad, CBhth B
strands of the plasmid DNA were then sequencedyubia
BigDye™ Kit (Perkin-Elmer, Branchburg, NJ) in an
automated DNA sequencer (Model 377, Appliec
Biosystems, Inc.).

Identification of JCV Genotypes

The methods for assigning JCV genotypes anffigure 1. A, Representative ethidium bromide-stained
subtypes have been previously described (21, PR 215- agarose gel showing amplification of 129-bp VP1nfro
base pair fragment amplified with VP1 primers (Eal) HIV-1-positive and -negative pediatric patients hwit
contains sites that distinguish the major JCV ggmesyand malignancies; B, Southern blot hybridization usingvJ
subtypes. Sequence alignment was facilitated utiieg VP1-specific oligonucleotide probe. (+); DNA exred
software package available on the VAX computeresyst from urine of a JCV-positive healthy individual, ;(syater
as part of the Genetics Computer Group (GCG). control, (M); 100-bp ladder.

RESULTS Using cell lines containing known amounts of

Preval FICV G S JCV plasmid DNA (control DNA), we were able
evaience of ene sequences - _to amplify 5 X 10 copies of JCV DNA using
To determine the presence of JCV in a sefigg 104 pcR primers specific for JCV TCR and

of .Ch'l.dhOOd. SO“d. tumo_rs, we studied 49TAg and VP1 gene regions (Fig. 2). Nested-PCR

pedlatrlc m_allgnanmes (nine, 18% from HIV- ata using control DNA is shown since all
infected chlldren)_. uv spectrqphotometry an amples were analyzed for all three regions using

HLA DQa screening of all specimens confirmeq,osted-PCR (Fig. 1, Fig. 2 and Table 1). Similar

the adequate quality of DNA from all specimenSggits were also obtained using outer PCR

The pathology of the tumor specimens anﬂrimers and the aforementioned control DNA
prevalence of JCV TCR, and TAg, and VP1 gen@i

L ata not shown).
sequences among pedlatrlc tumors are ] )
summarized in Table 1. Amplification usingNucleotide and Sequence Analysis of JCV TCR,

nested VP1 primers resulted in the detection énd VP1 and TAg and Gene Sequences

JCV gene sequences in six of nine (67%) tUMO(§sing previously established criteria, JCV VP1
from HIV-positive and 20 of 40 (50%) HIV- gene region was employed for genotyping
VP1-positive tumor specimens (21, 22) (Tabléiomyosarcoma specimen were 100% identical
3). Due to lack of sufficient DNA, the VP1 genego the JCV Type 2A gene sequence (GenBank
was sequenced from six tumors; three each froaccession number AF015531). The JCV TCR
HIV-negative and —positive patients. Nucleotidsequence from the leiomyosarcoma specimen
sequence analysis revealed that the JCV 107-bjas classified as a JCV archetype sequence and
VP1, and 136-bp TAg gene sequences from tlweas similar to JCV archetype sequences
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(GenBank accession numbers; AF21844@enotyped as JCV Type 1B, 2 and 4. Of the
AF203616 and AF300964) that contain a 5ether three tumors from HIV-positive patients,
nucleotide deletion “GGGAA”, at position 227-two were genotyped as JCV Type 2A and one
231 (GenBank accession number NC_001699)as nontypeable (Table 3). The urine-derived
Three tumors from HIV-negative patients wergositive control was JCV type 7.

Figure 2. Serial dilutions of JCV plasmid DNA (5 X 4@ 5 X 10 copies) from cell lines M198-XR and M1-HR (20)
containing JCV plasmids, were subjected to nested B€iRy primers specific for JCV TCR, TAg and VP1 (Ealbl).
Enzymatically amplified DNA was visualized by ethich bromide staining on a 2% agarose gel. A88-XR contains a 98-
bp deletion in the promoter-enhancer region.

Table 1. Prevalence of JCV Gene Sequences in Pediatric Tumers

VPl TAg TCR
Tumor type HIV+ HIV- HIV+ HIV- HIV+ HIV-
Lelomyosarcoma (n=4) = 1/3* 11 0/3 111 03
Large cell lymphoma (n=11} 34 £y 04 07 0/ 07
Hedglan's Iymphoma (n=15) 111 9714 011 014 01 014

Non-Hodghkan's lvmphema (n=15) 00 715 Q0 s 0 015

Burkitt's lymphoma (n=1) 111 0 1 ] 01 1]
Leukenua (n=2) 02 0 072 0 02 0
Undifferentiated (n=1) /0 01 00 01 0mn 01

(), Number HIV positive or negativetotal mumber of HIV positive or negative tumors
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Table 2. Primer Sequences and Cyeling Conditions for Amplificadon and Detzction of JCV and HLAD Qe 2enes

Drimner Wame BCE Cyeling conditons
Cene Pasitian Primer Sequence Temperature and Time Cyeoles

TAg' Outer PCE. T1, 2580 - 2602 5 -CCAGCTTTACTTAACAGTTGCAG-3' 84°C 2 min 1
T3; 4368 - 4345 S -FEGATGAAGACCTGGTTTGCCATG-3 94°C 30 sex, G0°C 1 min, §8°C 2min 40

68°C 7 min ]

Kested PCR. JEP3, 3217-3138 5 -CCCTTGACTCTGCACCAGTGCC-3" 84°C 2 min 1
JEP, 3383 -3372 5 -AGGGGCCAATAGACAGTGGC-3 $4°C 30 sec, G60°C 1 min, §8°C Imin 40

GB*C 7 min ]

VEI Outer PCE. JLE1S; 1710- 1724 5 -ACAGTGTGGCCAGAATTCCACTACC-Y 84°C 1 min 1
TLP16; 1922 - 1902 5-TAAAGCCTCOCOOCCAACAGAAA-Y 63°C 1 min, 94C 1 min 50

63°C 5 min

Nested PCE. JLPL. 1768 - 1790 §-CTCATGTGGGAGGCTGTEACCT-3 4°C 2 min 1
JLP<, 1897 - 1876 5 -ATGAAAGCTGGTGCOCCTGCACT-3 0=+C 30 mee, 63°C 1 min 40

65°C 5 min ]

Probe 1851 - 1868 5 -CTCATGACAATGGTGCAG-3

TCR' Outer PCE. JREIT, 4890 - 5011 S-CTCCCTATTCAGCACTTTGTCC-3 4°C 2 min 1
TRE2E; 331 - 307 5 -TCCAGGTTITACTAACTTTCACAGA-3 84eC 45 sex, 58°C 30 sec 72C 1 min 40

T¥C 5min ]

Hested PCR. JRR1, 5086 - 5110 FCCTCCACGCCCTTACTACTICTGAG-3 84°C 2 min 1

2,208 - 174 S-GTGACAGCTGGOGAAGAACCATG G- B4C 45 see, 58°C 30 sec 72°C 1 min 490

T¥C 5 min ]

HLADQ-o* HLAS; 34-51 5-GGTGTAAACTTGTACCAG-¥ 84°C 3 min 1
HLA3; 235-237 S-GGTAGCAGCGGTAGAGTTG-3 £C 30 sec, 55°C 30 see 7290 30 sec 40

T¥C 5 min 1

* Based on JCV sequence Genbank accession number NC_001699; + Based on HLA Genbank sequenes accession number L34091

Table 3. JCV genotyping based on nucleotide substitutions within the 173-bp gene region spanming the VP1 gens

Malignancy HIV Status JCW Type Muclectide Position Mumber
1771 17B8 1804 1818 1837 1843 1850 BEg® 1870
Hodagkin Disease Megative 2 C T T C T T A G A
Leiomyosarcoma Megative 4 C G T C T T A G A
Fellicular hyperplasia Megative 1B C G T G T T G G G
Hodagkin disease Positive NC C G T C T T G G A
Leiomyosarcoma Positive 2A A G T C T T A G A
Burkitt's Lymphoma Positive 24 A MAA T C A T A G A
MAA; Mot availsble, NC; Mot Classified
DISCUSSION neuroectodermal tumors and adrenal

neuroblastoma, have developed in these animals.
The involvement of JCV in humadCV TAg is a multifunctional protein that
oncogenesis is uncleam vitro andin vivo animal mediates viral DNA replication and exhibits
and human data implicate the JCV TAg in ti&cogenic activity in cultured cells and animal
viral oncogenic process. JCV has be@”ﬂ)dels (23-25) Several brief clinical reports
demonstrated to cause tumors after intracrani@yve demonstrated the presence of JCV in human
intraoccular or intracerebral inoculation of Syridiain tumors, including oligodendroglioma, CNS
hamsters, owl monkeys, squirrel monkeys and ffsphoma, glioma, astrocytoma,
(23-26). A variety of CNS-derived tumordg)ligoastrocytoma, medulloblastoma,
including  medulloblastoma,  retinoblastomgpendymomas, and choroid plexus papilloma
neuroblastoma, malignant astrocytoma, cereldfdt 23-27). Krynska and colleagues, using PCR,
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have demonstrated JCV early and late gemtect all viral genes in the same tumor (15, 34-
sequences in 11 of 23 DNA samples extract®6). Alternatively, as demonstrated by Woods
from pediatric medulloblastomas (13).and colleagues, full-length expression of TAg is
Moreover, they demonstrated JCV TAg in theot a prerequisite for destabilization of the cell
nuclei of four tumor tissues. Recently, Del Vallgenome (37).
and colleagues detected JCV TAg by In this study, we found a high prevalence of
immunohistochemistry in nuclei of 28 of 85JCV VP1 gene sequences in the absence of JCV
(33%), and JCV TAg gene sequence in 49 of 7ICR, and TAg gene sequences among pediatric
(69%) (28) human brain tumors, respectively. malignancy specimens using the nested PCR
In contrast, Hayashi and colleagues, usin [imers .‘]LP 1516 and JLP1/4. Th_e
PCR andin-situ hybridization, were unable to mpl_lf'lcano.n of JCV VF.)l gene sequence IS
detect JCV in medulloblastoma specimens fro%‘oec'.ﬂ.C since the primers employed for
§mpllf|cat|on do not cross-react with the related

eight pediatric patients in Japan (29). All eigh .
medulloblastoma specimens were screened usii Iyomawruses, BKV and Sv40. The presences
unique JCV VP1 gene sequences with no

stringent PCR and Southern blotting Cond'tlongvidence of viral TCR, or TAg gene sequence is

(29). Similarly, JCV or BKV gene sequences urprisin All oligonucleotide sequences and
were not detected in five supratentorial primitiv P 9. 9 ; q
CR conditions employed in this study for

neuroectodermal —tumors, and 15 primar mplification of JCV are specific and sensitive
pedulloblastomas using PCR followed Beig. 1 and 2). it is unlikely that the lack of

Southern hybridization as well as in a larg .
cohort of human brain tumors (27, 30, 31)detectlon of JCV TCR, and TAg gene sequence

Krynska and colleagues (13) demonstrated ch\r;; rgiﬁpet??&gﬁm‘ é%??rutj;u?/?rgaé|\(|jxefrt(())n§he
VP1 gene sequences among 90% of pediatll{(]: y 9 N y

. , mor specimens and/or to detect viral DNA
gﬁgntjg\\/}thvrgidléléc;tgasstggj an' c elsn ;[/Cgr epr?(?fﬁlf ing PCR and Southern blot hybridization. We

among 21 of 49 (43%) pediatric malignanc onsistently amplified the housekeeping gene

specimens (Table 1), although JCV TAg gen LA lD.Q'G from all turglc\)l;\tissue_s. MoLeover,
sequences were only identified in ne lelomyosarcoma specimen that was

leiomyosarcoma specimen from an HIV-positiveeXtraCted using the same protocol used for other
patient. Del Valle and colleagues, using PC ediatric tumor specimens was positive for JCV

Southern hybridization and imunohistochemistrthR’ anq_'rag ?nd VFI?(l:Igeng seque?ces. TIO test
were unable to detect JCV TAg in pediatrié e sensitivity of our primers, after analysis

medulloblastoma tumor specimens containing tHg (e tumor specimens, we amplified one JCV
JCV agnoprotein (15). Similarly, Okamoto an@&nome per cell from JCV cell lines W98-XR
colleagues, were unable to detect JCv DNANd MI1-HR (20) using nested-PCR cycling
sequences in 32 medulloblastomas (27 onditions and primers for JCV VP1, TAg and
Moreover, similar to our discordant result of CR (Table 2and Fig. 2).

presence of JCV VP1 gene in the absence of the . !N drawing an analogy to SV40 large tumor
TAg gene, of the five ependymomas positive fgftigen which induces chromosomal damage
JCV DNA sequences, one ependymoma show@§°r to neoplastic transformation, Neel and
a discordant result; positive for the VP1 gené&olléagues speculated that the JCV TAg may
and negative for the TAg gene. None of thi'duceé polyploidy and chromosomal damage,

ependymomas displayed immunostaining usirgfting the stage for oncogenesis (34). The
JCV T-antigen and VP1 antibodies (27). recent “rouge cell” hypothesis suggests that the

A hitand-run  mechanism may be@uge cell phenomenon, ‘cultured lymphocytes
responsible for the lack of JCV TAg geneexhibiting extreme chromosomal damage in the

sequences in our patient specimens, in whi@psence of any cause’, results from infection with
only JCV late protein gene sequences ars-V (34). In this regard, data suggest the
detected. Such a mechanism is hypothesized RFESence of JCV TAg gene sequences in the
several cancers, and for JCV and Svafucosa of normal_human colon_s, colort_actal
oncogenesis (32, 33). As previously suggestefNcer xenografts raised in nude mice, and in the
chromosomal instability during the process ofuman colon cancer cell line SW480 (38). Laghi

tumorigenesis may be responsible for deletion G'd colleagues reported high prevalence of JCV
viral gene regions leading to the inability tgf@ry coding region sequences among 23 pairs of
normal and colorectal epithelium and adjacent
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cancerous tissues (38). Similarly, using PCRyredominantly detected in the PML brains (23,
immunohistochemistry and laser capturd5-47). Ricciardiello and colleagues, have
microdissection assay followed by PCR andecently demonstrated exclusive presence of the
Southern hybridization, Enam and colleaguedfad-1 strain (rearranged form) of JCV in human
detected the presence of the JCV genome acdlon and a mutated Mad-1-like JCV in colon
viral proteins in 22 of 27 well-characterizedcancer tissues (40). In contrast, we have
epithelial malignant tumors of the large intestindemonstrated the presence of the archetype form
(39). Ricciardiello and colleagues, found JC\f JCV in the cecum of an HIV-positive pediatric
TAg gene sequences in mucosal biopsyatient diagnosed with  leiomyosarcoma.
specimens collected from 25 (76%) patients, whalthough JCV Tag is oncogenic in animal
underwent upper or lower gastrointestinal (Glinodels, the presence of JCV sequences in
endoscopic examinations for routine clinicapediatric malignancies does not prove that JCV is
indications (40). Of the 129 specimens collectea human oncogenic virus. Taken together, these
from the Gl tract, 76 (59%) were positive fordata suggest that JCV may play a role in
JCV TAg with no difference between the uppepediatric brain tumors and possibly in colorectal
Gl tract and colorectum. Moreover, JCV genearcinogenesis via chromosomal instability.
sequences were found in all patients with GFurther studies, however, are needed to clarify
neoplasms. The authors suggested that JCV mimg role of JCV in the pathogenesis of these
play a role in chromosomal instability observednalignancies.
in colorectal carcinogenesis.

Our data on the presence of JCV TCR, antfknowledgements - We thank Mr. Jay Fajardo and
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the presence of JCV in the upper or loweservice grants from the Research Centers in Minority
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: : : - (512 RR003061), and the National Institute of Neugial
the leiomyosarcoma was consistent with a lesi lsorders and Stroke (S11 NS41833), National it of

from the cecum. Previous studies havgegn.
demonstrated the presence of EBV in
leiomyosarcomas from pediatric patients with REFERENCES

AIDS (41). This is the first study to show the
presence of JCV in leiomyosarcoma tissue
excised from the cecum of an HIV-positivel. Farge, D., Herve, R., Mikol, J., Sauvaget, figrand, D.,
pediatric patient. Detection of JCV in this tumopinger. B., Ferchal, F., Auperin, I., Gray, F. andi&ka, A.,

. . . . . multaneous progressive multifocal leukoenceptattop
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