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ABSTRACT. Recently, the interferon (IFN) antiviral pathways and prostate cancer genetics and have
surprisingly converged on a single-strand specific, regulated endoribonuclease. Genetics studies from several
laboratories in the U.S., Finland, and Israel, support the recent identification of the RNase RY&EEL-

as a strong candidate for the long sought after hereditary prostate cardBCI)(allele. Results from

these studies suggest that mutationd/RINASELpredispose men to an increased incidence of prostate
cancer, which in some cases reflect more aggressive disease and/or decreased age of onset compared
with nonRNASEL linked cases. RNase L is a uniquely regulated endoribonuclease that requires
5'-triphosphorylated, '%5'-linked oligoadenylates (2-5A) for its activity. The presence of both germline
mutations inRNASELsegregating with disease within HPC-affected families and loss of heterozygosity
(LOH) in tumor tissues suggest a novel role for the regulated endoribonuclease in the pathogenesis of
prostate cancer. The association of mutationRNASELwith prostate cancer cases further suggests a
relationship between innate immunity and tumor suppression. It is proposed here that RNase L functions
in counteracting prostate cancer by virtue of its ability to degrade RNA, thus initiating a cellular stress
response that leads to apoptosis. This monograph reviews the biochemistry and genetics of RNase L as
it relates to the pathobiology of prostate cancer and considers implications for future screening and therapy
of this disease.

BIOCHEMISTRY AND BIOLOGY OF THE 2-5A/ (2',5-oligoadenylate synthetase, OAS), enzymes activated
RNASE L SYSTEM by double-stranded RNA (dsRNA) that converts ATP to PPi

RN Lis a fascinati lated endorib | h tand a series of short’ 20 5 linked oligoadenylates,
ase L is a fascinating regulated endoribonuclease acollectively referred to as 2-5A [A2'P)A, X = 1—3,n =

functions in the molecular pathways of interferon (IEN) 2 to >4] (Figure 1) @, 4). IFN treatment of cells induces a

action against viral infectionsl( 2). In the mid-1970s, I. family of OAS genes through the JAKSTAT signal

M. Kerr and colleagues discovered the 2-5A Synthetasestransduction pathways]. To date the only well-established

. biochemical function of 2-5A is activation of RNase L. For

5 *Addf;]?SISi t'??parjlt'wen(tllm |Caf:jcecf|_B_IO|cl>:gy, dNBt_407 gggol-gnei_fd instance, no 2-5A binding activity was observed in cyto-
esearc nsttute, e evelan INiIC Founaation, ucl : .

Avenue, Cleveland, OH 44195. Phone: (216) 445-9650. Fax: (216) plgsm|c extracts.of several different organs of RNase L

445-6269. E-mail: silverr@ccf.org. mice (6). The activators of RNase L must have at least one
! Abbreviations: IFN, interferon; HPC1, hereditary prostate cancer (in humans) or two (in mice) 'Ephosphoryl groups and a

1 allele; 2-5A, Striphosphoryl, 25-linked Qligoadeny'late between  minimum of three adenylyl residues i ® 5 linkages
three and about five adenylyl residues in lengths; LOH, loss of . . L .
heterozygosity; OAS, 2-5A synthetase or52oligoadenylate syn-  (reviewed in7). The significance of the dsRNA requirement

thetase. for 2-5A synthetase activity is that it is a common intermedi-
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Ficure 2: RNASELmutations in different populations of prostate
cancer cases aligned to the domain structure of RNase L. P-loop
motifs, phosphate-binding loop motifs.

Ficure 1: Role of the 2-5A/RNase L system in the antiviral activity
of IFNs. 2-PDE, 2,5-phosphodiesterase; P'tase, phosphatase.

ate or byproduct of viral infections. Thus the 2-5A syn-
thetases may be regarded as receptors/sensors for th
presence of viral dsRNA that allow the cell to respond by
initiating a host-defense mechanism resulting in activation
of RNase L. Accordingly, mice lacking RNase L show
enhanced susceptibility to encephalomyocarditits vif)s (

The 2-5 Synthetase Gene Famil2-5A synthetases
catalyze the following reaction:

of RNase L consists of nine ankyrin repeats, a relatively
€ommon type of protein/protein interaction domah {Vhat
distinguishes the ankyrin repeats in RNase L is the presence
of a duplicated P-loop like motif (GKT) in ankyrin repeats
7 and 8, the lysine residues of which are implicated in 2-5A
binding (1). An isolated fragment of RNase L containing
just the nine ankyrin repeats binds 2-5A as well as the full-
length protein {). The ankyrin repeat homology in RNase
dSRNA L also suggests regulation by interacting proteins. One
NATP—— pppB8A2'(p5A),_, + (n — 1)ppi; candidate is the ATP-binding cassette (ABC) homology
where (1 = 2) protein, RLI(HP68) that inhibits RNase L function when
overexpressed and enhances RNase L activity when levels

These enzymes, however, are much more versatile than thedre decreased with antisen2@,(23). However, these effects
above reaction shows. 2-5A synthetases have bro&t 2~ may be indirect because other investigators showed no
nucleotidyl transferase activity and will produce a variety Physical interaction between RNase L and RLI(HP&B) (
of alternative products in which' % -adenylyl residues are There are also several protein kinase-like domains in the
donated to different acceptors, such as NAD of pABA C-terminal half of RNase L (Figure 2). However, some
(reviewed in8). In humans there are four related genes conserved kinase residues are absent, and attempts to obtain
(OAS1, OAS2, OAS3, and OASL) encoding eight or more kinase activity were unsuccessfu25. Therefore, while
isoforms of 2-5A synthetase as a result of alternative splicing. RNase L is predicted to be a protein kinase on the basis of
2-5A synthetases encoded by OAS1 (type | enzymes) haveSequence comparisons experimental evidence is lacRB)g (
molecular We|ghts of 42,44, 46, and 48 kDa, form tetramers, It is difficult, however, to Completely rule out the RNase L
and contain a single consensus sequeriel{). OAS2 might be a kinase in vivo. Evidence does suggest that the
encodes the type Il enzymes of 79 and 83 kDa each with protein kinase-like region is involved in enzyme dimerization.
two consensus sequences that form dimers. The type IIIA missense mutation (K392R) in protein kinase-like domain
enzyme (encoded by OA83) is a 121 kDa monomeric Il of RNase L, Impllcated in blndlng ATP in kinases,
enzyme with three consensus sequences. OASL encodes Brevented RNase L dimerization and activati@s)( Simi-
58 kDa protein homologous to 2-5A synthetases but which larly, a naturally occurring missense mutation (R462Q) in
lacks 2-5A synthetase activity and contains two ubiquitin- the protein kinase-like region of RNase L in prostate cancer
like domains at the C-terminusl?®). The reason for  cases reduced enzymatic activig7(and Y. Xiang and R.
heterogeneity among different 2-5A synthetase isoforms is H- Silverman, 2002, unpublished results). The kinase-like
unknown. However, one isoform of OAS32) is capable and ribonuclease domains at the C-terminus of RNase L are
of mediating apoptosis through a bcl2 fam||y homo]ogy type related to the Irel kinases/ribonucleases that function in the
3 (BH3)-domain, by interacting with bcl-2 and belx(L)3). unfolded protein response in organisms from yeast to humans
Recently, M. Brinton and colleagues mapped the flavivirus (21, reviewed ir28). RNase L, however, has been detected
resistance allele (fly in mice to the OAS1b gendlg), one  only in reptiles, birds, and mammals (of these only mouse
of nine mouse OAS1 gene§, 16). Mice with a mutation ~ and human RNase L sequences are currently availe28) (
in OAS1b are susceptible to flavivirus infections, including RNase L is present at constitutive basal levels in most
West Nile virus (4, 17, 18). Mouse OAS1b encodes a Mammalian cells, including prostate epithelial ceB§)(
species of 2-5A synthetase with a deletion in the P-loop motif ~ 2-5A binds with high affinity to RNase LKy =4 x 1071
suggested to be part of the ATP binding dom&n19). M), converting it from its inactive, monomeric state to a
Properties of RNase IRNase L, a 741 amino acid protein  potent dimeric endoribonucleas#l( 32) (Figure 3). Kinetic
in humans, has an interesting arrangement of structural andparameters with GU,C; as substrate and p(A®.A as
functional domains (Figure 2). In the absence of 2-5A, the activator arekes:= 3.4 5%, Kpy = 180 nM, andkea/Km = 1.9
N-terminal half of RNase L represses the ribonuclease x 10’ m! s™! (33). Interaction of 2-5A with the repressor
domain in the C-terminal regior2Q, 21). The repressor part  region in RNase L relieves inhibition caused by the ankyrin
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Ficure 3: Functional model for the activation of RNase L by 2-5A. Epithelium  Intraepithelial Carcinoma
Reprinted with the permission of Cambridge University Pr@43. ( Neoplasia (PIN)

Ficure 4: Potential role of RNase L in the suppression of prostate
repeats, presumably as a result of inducing a conformationalcancer progression. (A) lllustration of prostate with a tumor. (B)

change in the enzyme that unmasks the dimerization andProgression of prostate cancer and steps where RNase L could
ribonuclease domaing{) (Figure 3). Indeed, 2-5A binding ~ 'nterfere.

to RNase L increases dimerization affinity by a factor of  prgstate cancer is considered a disease of aging because
10°—10° (34). RNase L cleaves after UpNp dinucleotide it qoes not typically appear until the sixth decad@)( In
sequences (primarily UU and UA) in single-stranded RNA, aqgition to aging, hormonal, environmental, and genetic
but also at other sequences with lower efficien8,36). factors are all believed to play roles in the pathogenesis of
The 2-5A system also causes a localized activation of RNasepostate cancer. Androgens are implicated by the fact that
L in the vicinity of dsRNAs activators of 2-5A synthetase ostate cancer is rare in males castrated before puberty and
(37). Accordingly, in EMCV-infected cells, viral RNA is  py the inhibition of tumor growth caused by orchiectomy or
preferentially degraded in comparison to cellular RN&)(  chemical hormone-ablation therapy. In addition, there is a
A truncated, recombinant RNase L lacking the ankyrin |arge scientific literature on the role of androgen signaling
repeats showed constitutive endoribonuclease activity (i.e.,j, regulating prostate cancer (reviewed in 4&. Environ-

no longer requiring 2-5A)20). These findings suggest that  yenta| causes are implicated by geographic data on prostate
a possible alternative to 2-5A activation of RNase L could cancer incidence and observations that relative risk of
be proteolysis releasing the catalytic domain. While RNase geyeloping prostate cancer is associated with migrations
L is cleaved into N-terminal and C-terminal polypeptides in  petween low and high incidence regions of the world. For

extracts of peripheral blood mononuclear cell (PBMC) from example, Japanese that immigrate to the U.S. experience a
chronic fatigue syndrome (CFS) patients, in this case RNasey_fg|d increase in prostate cancer ratds)(

L remains 2-5A depender9, 40). G-actinis also degraded,  prostate Cancer GeneticRespite the fact that familial
and it is currently unknown if these events are involved in aggregation of prostate cancer has been appreciated since at
CFS pathogenesigt{). least 1956 47), it is only relatively recently that progress

BIOLOGY OF PROSTATE CANCER has beer_1 made in understanding the genetics of familial fqrms
of the disease. Remarkably, men with three or more first-
Carcinoma of the prostate is the second leading cause ofdegree relatives with prostate cancer have an 11-fold
cancer deaths in men50 years of age and the most frequent increased risk compared with men that have no family history
visceral cancer in maleg?). Indeed, the American Cancer of the disease4@). Among populations in the U.S., African-
Society estimates that in the U.S. there will be 189 000 new Americans have the highest riskd). Segregation analysis
cases and 32000 deaths from prostate cancer in 200Xupports rare autosomal dominant, highly penetrant HPC
(www.cancer.org). The prostate is a walnut-sized gland of gene(s) in hereditary prostate cancer with early ong@t (
the male reproductive system located beneath the bladdeThe HPC gene(s) were predicted to account for about 43%
and in front of the rectum that produces and stores seminalof early onset £55 years) disease and 9% of all cases of
fluid (Figure 4A). The urethra runs through the prostate prostate cancefrdPC1 was the first such prostate cancer
carrying both urine and semen. While the human prostate locus, mapped in 1996 to chromosome 1¢25 (50). Initial
consists of several zones, carcinomas typically involve the gene mapping studies placé&tNASELand several other
peripheral glands that are often palpable during digital rectal genes in the criticadHPC1region in chromosome 1g257).
examinations (DRE) 42). Precursor lesions known as Subsequently, several other loci associated with familial
prostate intraepithelial neoplasia (PIN) can progress after prostate cancer were proposed, includHBCX (Xg27—
many years to overt carcinoma and finally to metastatic g28), PCAP (1g42), CAPB (1p36), HPC20 (20gq13), and
cancer (Figure 4B) 43). The most common sites for HPC2(17pl1) (reviewed in re52). While one of these loci,
metastasis are regional lymph nodes and bones (pelvis andHPC2 was mapped to a genEl(AC2, several independent
axial skeleton) 44). The linkage ofHPC1 to RNASEL studies suggest either a minor or no roleEhfAC2in HPC
suggests that RNase L directly or indirectly suppresses one(53—55). To overcome limitations due to genetic heterogene-
of more steps in prostate tumorigenesis and/or metastasisty and a low frequency of mutations in any particular
(Figure 4B). susceptibility gene, the International Consortium for Prostate
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Cancer Genetics (ICPCG) performed a joint analysis from or variants mapped to the ribonuclease domain of the protein
772 families, thus confirming linkage of hereditary prostate (Figure 2).
cancer to theHPC1 locus 66, 57). In addition, a study A role for RNase L in HPC was further supported by a
involving 2410 individuals, including 662 men with prostate Finnish study of 116 HPC families, 492 unselected prostate
cancer, compared several potential prostate cancer suscepeancer cases, 223 benign prostatitic hyperplasia (BPH)
tibility loci (HPC1, PCAP, HPCX and CAPB) and demon- patients, and 566 control$%). The E265X mutation was
strated that onlyAPC1, now mapped tRNASEL.commonly found at a significantly higher frequency (4.3%) in HPC
segregated within families with the most severe cases of cases than in the controls (1.8%). The frequency of E265X
prostate cancei5g). increased with the number of affected members per family
Genetic and Functional Studies Implicating RNase L in such that families with four or more affected individuals had
Prostate CancerRNase L was initially proposed to be a a frequency of E265X of 9.5% (2 of 21). There was no
candidate tumor suppressor on the basis of its involvementsignificant increase in the frequency of E265X in unselected
in the antiproliferative activity of IFN and on the location prostate cancer patients compared to controls, only in HPC
of RNASELat chromosome 1qg25, a region deleted or cases (families with three or more affected members or two
rearranged in some breast cancets5@, 60). In addition, affected members in which at least the index member was
RNase L was shown to be deficient in a human hepatoma,less than 60 years old at time of diagnosis). Complete
HEPG?2 cell line 61). However, the first in vivo evidence segregation of E265X with disease was observed in only a
implicating RNase L as a tumor suppressor was the single family, similar to prior findings in Carpten et aBQ).
identification of RNASELas the candidate fddPC1 (30). It was proposed that mutationstPC1may be insufficient
These findings were the result of a combined recombination to always cause prostate cancer, but instead act as modifiers
mapping effort and candidate gene method applied to high of disease. In support of this hypothesis, the age of onset of
risk U.S. families with HPC. Two of eightiPC1 families prostate cancer averaged 11 years earlier in E265X carriers
examined contained germline inactivating mutations in than noncarriers in the same families. In addition, R462Q
RNASEL In one family (065), a 795G~ T substitution in homozygotes were more frequent (22.7%) in HPC-affected
exon 2 ofRNASELresulted in the conversion of a glutamic patients than in controls (13.1%), but not in unselected
acid to a stop codon (E265X) in four affected brothers (three prostate cancer cases versus controls, suggesting a role for
of which had clinical features associated with poor prognosis) the variant in HPC. This association also increased with the
(Figure 2). This mutation terminated translation within the number of affected individuals per family. However, there
2-5A binding domain of RNase L. A similar mutation at was no association of two other missense variants, S406F
codon 265 previously generated by in vitro mutagenesis in and D541E, with HPC or unselected prostate cancer cases
murine RNASELeliminated 2-5A binding ). The other (due to complete linkage disequilibrium with E265X, fre-
mutation, occurring in an African-American family (097), quency of G59S was the same as E265X in HPC patients
was a methionine to isoleucine missense mutation {8G ~ compared with controls). It was concluded that while neither
A) in the translational start codon (Figure 2). While four of E265X nor R462Q alone were sufficient to account for
six brothers were heterozygous for M1l, all six brothers were familial clustering of the disease, both mutation®RINASEL
affected with prostate cancer. Because prostate cancer is affect disease onset in HPC patients.
high prevalence disease of older men, is should not be The R462Q variant cRNASELwas further implicated in
surprising that some cases would lack a germline mutation unselected prostate cancer cases in a study of U.S. patients
in RNASEL It was suggested that the two affected brothers (27). While no clearly inactivating mutations were observed
lacking the M1l mutation were possibly phenocopies (diseasein 17 familial prostate cancer patients linked HPC1
caused by other factors). This notion was supported by the (average of 2.1 cases per family), R462Q and D541E variants
fact that the two affected, nonmutation carriers in family 097 were observed at high allelic frequencies (35% and 59%,
had lower tumor grades and stages than the four affectedrespectively). Interestingly, the R462Q variant of RNase L
mutation carriers. Loss of the wildtyg@NASELallele in had about 3-fold reduced catalytic activity in vitro, whereas
tumor tissue from family 065 was demonstrated both by another variant D541E had no affect on RNase L function.
single-strand conformation polymorphism (SSCP) analysis An expanded study was performed on DNA isolated from
of microdissected tumor DNA and by immunohistochemical 423 unselected prostate cancer cases and 454 unaffected
analysis with a monoclonal antibody against RNase L. sibling controls. A significant association of the R462Q
Functional analysis of RNase L fromMPCl-affected indi- variant with cases was observét=€ 0.011). The odds ratios
viduals was performed by measuring specific cleavages of indicated that carrying one copy of the R462Q variant gene
rRNA after transfection of the biostable 2-5A analogue [psA- increased risk of prostate cancer by about 1.5-fold, while
(2'psBA)] into lymphoblasts. M1l or E265X carriers had having two variant alleles doubled the risk. On the other
half the level of RNase L activity as compared with hand, D541E, was not associated with increased risk of
homozygous wildtypdRNASELfamily members indicating  prostate cancer. Results implicated R462Q in up to 13% of
that both mutations were inactivating. The allelic frequency cases, which would it make it the most prevalent genetic
of E265X in the general population and non-HPC prostate marker for prostate cancer (and possibly for any of the
cancer patients was about 0.5%, whereas M1l was only common cancers). Therefore, R462Q could be an important
observed in the 097 HPC family (and none in 240 control risk marker for prostate cancer in the general male popula-
and 180 non-HPC cases). In addition to E265X and M1, tion. Results further suggest that the decreased catalytic
several missense mutationsRINASELwere also observed activity of the R462Q variant of RNase L could be
in HPC probands (G59S, 197L, 1220V, S406F, R462Q, responsible for the increased risk of prostate cancer. The main
Y529C, and D541E). Interestingly, none of the mutations difference between Rokman et &2f and Casey et al2()
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was that in the former study of Finnish patients, R462Q was  Virus
associated only with HPC whereas in the latter study this @
variant predicted risk in U.S. men regardless of family

history. These results suggest that familial links may be more \ 4~ |FN or Hormone?
important in some populations than others, again emphasizing §?5RNA
the possible modifying role of RNase L in prostate cancer. 2-5A Synthetases

A Mayo Clinic study of U.S. patients focused on three ATT;_\V(
RNASELvariants, 1971, R462Q, and D541E, in 438 familial Z5A Apoptosis
cases, 499 sporadic cases, and 510 cont8)s \(Vhile there ) Active A
was no association of 197L and D541E with cases, R462Q  RusseL RNase L ;&" Ribosome Death
was associated with familiaP(= 0.02) but not sporadic v Substrates
prostate cancerP(= 0.92) incidence. Curiously, however, Protease?  JNK Caspase 5"
in contrast to Rokman et al62) and Casey et al2({), the N <
Arg variant was more prevalent than the Gln variant in Bax? e ®
familial prostate cancer cases than in controls. A possible —> CytC

explanation for these differences is the manner in which

controls were selected for these studies. For instance, NEGuRe 5: Molecular pathways for the antiviral and antitumor

Casey et al., controls were unaffected siblings of casesactivities of the 2-5A/RNase L system. Cyt C, cytochrome C.
whereas in Wang et al. controls were unrelated to c&sés (

63). Nevertheless, in Wang et al., familial cases that were TUMOR SUPPRESSOR ROLE OF RNASE L
homozygous for the GIn variant were more common in node
positive (15.4%) versus node-negative (7.7%) cases, in more,
advance stage (TB4; 11.2%) versus lower stage (T2
6.3%) tumors, and in high-grade 7; 11.9%) versus low-

Mitochondria

It has been pointed out that RNase L could tip the balance
etween hormonally regulated growth and cell death in the
prostate 80). The antiproliferative and apoptotic activities

) . of RNase L are consistent with its tumor suppressor function.
grade E£6; 6.5%) casessf). Therefore, R462Q was associ- |nqeeq the 2-5A/RNase L pathway is implicated in mediat-

ated with more aggressive disease. No E265X mutations weréng anoptosis in response to viral infections and to several
detected in this study, although several would have beennes of external stimuli, 67—73). In individuals with wild
expected based on frequencies of this mutation in the generakype RNase L, induction of OAS gene expression through
U.S. population reported by Carpten et 80) Thus, inthree  gijther changing hormone status or IFN could potentially
separate studies, R462Q predicted risk of prostate cancer ilprime the pathway for activation (Figure 5). Hormonal
Finnish HPC families§2) and in unselected U.S. prostate control of OAS gene expression has been shown in a few
cases 27) or was associated with more advanced disease studies, although not in prostate. For example, hydrocortisone
(63). It is somewhat surprising, perhaps, that only a 3-fold has been reported to induce 2-5A synthetase expression in
reduction in enzyme activity could have a significant impact human lymphoblastoid cells7§). In addition, withdrawal

on pathogenesis of prostate cancer. However, relatively smallfrom estrogen stimulation induces 2-5A synthetase expression
allelic variations in gene expression have been described thatind causes rRNA degradation during regression of the chick
could have an impact on disease susceptibitg).( oviduct (75, 76). In this regard, it will be interesting to

. . . determine if RNase L is involved in hormonally regulated
An addmgnal mutation |rRNASEL471AAAAG, causing cancers in women, such as breast cancer.
a frame shift at codon 157 and a translation stop after 7 i ) . .
additional codons, was discovered by Rennert et al. in A viral et_lology IS sugggsted _by the presence in .prostate
Ashkenazi Jews at a relatively high frequency (4%) and in cancer patients of mutations IRNASEL an established

: antiviral gene. Alternative evidence in support of an infec-
the model human prostate cancer cell line, LNG8%).(The tious agent includes the presence of mutations in the

frequency of the mutation was higher among prostate cancer .

paents (6.99) than i aldery (anafected) men (2.45) of aroPna0e SCRUEnger receptor 1L (SR or SA) gene 1
this population_ group. The mutation_was not found in 134 risk (77). Interestingly, MSRT~ mice have enhanced
non-Ashker_1a2| prostate cancer patients or_controls. Two susceptibility to bacterialgsteria monocytogeneand Sta-
brothers with .prostate cancer were described, one wasphylococcus aureysnd viral (nerpesvirus type-1) pathogens
heterozygous IlRNASELand showed loss of the wildtype (78 79). In addition, a large case-control study showed an
allele in tumor tissue. The other brother was homozygous association between prostate cancer frequency and a history
for the mutation, and therefore completely lacked RNase L. of sexually transmitted disease80]. Although human
Therefore, in humans as in mi@&NASELs a nonessential  papillomavirus (HPV) has been associated with prostate
gene 6). On the basis of conserved, closely linked markers tumors in some studies, others found no such association
flanking RNASEL. it was suggested that the 4AAAAG (reviewed in ref81). Nevertheless, the prostate has been
mutation is a founder mutation. Rennert et al. also concludedrecently reported to be a resident organ for mutiple viral
that there is an association between this mutatidRNAASEL infections, including the human polyoma JC virus and HPV
and prostate cancer in Ashkenazi még)( It remains to be (82).

seen if mutatedRNASELpredisposes to any other forms of While involvement of a viral pathogen in prostate cancer
cancer. Curiously, however, RNase L levels are actually remains a possibility, novel mechanisms that have not been
elevated in colorectal tumor$6). observed in the context of virus-infected cells are also
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possible. For example, a delay in rejection of skin allografts molecule, 2-5A 72, 73). It is also possible to target RNase

in RNase L/~ mice suggests a role for RNase L in cellular L to particular cancer associated RNAs, such as telomerase

immunity that could possibly contribute to tumor rejection RNA, by linking 2-5A to antisensedg, 97). In cancers where

through the immune systen83). In addition, alternatives ~ RNase L is present, including many prostate tumors, its

to virus-generated dsRNA exist for activation of the 2-5A activation by a 2-5A analogue might produce an antitumor

synthetases (Figure 5). The human brain contains longresponse as was demonstrated in a mouse model of human

hairpins in the untranslated regions of some mRNAs that prostate cance®g). To minimize adverse effects, directing

serve as substrates for adenosine deaminases that act on RN2-5A to the appropriate cell type or to a desired RNA species

(ADARS) (84). In addition, molecular evolution (SELEX) could provide specificity §9). RNase L has long been

methods resulted in single-stranded and double-strandedappreciated for its unigue mode of regulation and its

RNA aptamers capable of activating 2-5A synthet&®. ( involvement in the mechanism of IFN action. Studies on

If present in the prostate, similar types of RNA structures prostate cancer genetics and pathogenesis are providing a

could potentially activate 2-5A synthetases. Alternately, new direction for future studies on this intriguing, regulated

cleavage of the repressor domain from RNase L by a proteasenuclease.

could possibly lead to unregulated ribonuclease activity and

apoptosis. Therefore, there are several possible avenues foARCKNOWLEDGMENT
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