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(GLCHMYK). An immune response to the peptide was found in MS patients. The

observation of BSA193 inducing EAE in mice indicated a potential pathogenic role of

this protein in MS [71].

Figure 2. Clustering of autoimmune candidate loci. MS, multiple sclerosis; CD,

Crohn disease; EAE, experimental autoimmune encephalomyelitis; IA, rat

inflammatory arthritis; PS, familial psoriasis; AS, asthma; IDDM, insulin-dependent

diabetes (type I) (IDDM-H, human; IDDM-M, mouse; IDDM-R, rat); HR, B.

pertussis-induced histamine sensitization; SLE, murine lupus; HI, humoral immunity;

SZ, schizophrenia; NIDDM, non-insulin-dependent diabetes (type II); BP, bipolar

disorder; LP, leptin-associated obesity; and HT, hypertension [70] (Becker, K.G., et

al. Proc Natl Acad Sci USA, 1998;95(17):9979-9984, reproduced with permission

from National Academy of Sciences/Proceedings).

Abnormal immune reactivities are frequently found in MS patients. They are

presented by increased T- or B-cell reactivity to autoantigens, especially to myelin

basic protein, proteolipid protein [72], myelin-associated glycoprotein [73] and
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myelin/oligodendroglia glycoprotein [74, 75]. An immunologic background of the

disease is also suggested by some observations in clinical trials, such as the benefit for

MS patients of recombinant interferon [62-64]. Many candidate autoantigens have been

supposed to be involved in MS [76].

The involvement of Infectious agents in MS was primarily suggested by the familial

and nonfamilial clusters of MS outbreaks [77]. The risk of developing MS may be

associated with acquirement of certain infectious childhood diseases at a later age in

comparison to normal controls [78]. Many viruses have been postulated as possible

causes of MS (Table 1). However, none of them has withstood the test of time. HHV-6

[79-82] and C. Pneumoniae [83, 84] turned up at the center of the stage in the past a

couple of years. It is noticed that two of the human viruses (measles virus and HHV-6)

listed in the Table 1 use CD46 as cellular receptor [4, 85-87]. CD46 plays an important

role in protecting host cells from homologous complement attack [15, 88].

Table 1. Human viruses assumed to be involved in the pathogenesis of

multiple sclerosis (MS)

______________________________________________________________

Virus Reference

______________________________________________________________

Rabies [89]

Measles [90]

Parainfluenza virus 1 [91]

Human T-lymphotropic retrovirus [92]

Coronavirus [93]

Tick-bone encephalitis virus [94]

Herpes simplex virus 1 [95]

Herpes simplex virus 2 [96]

Epstein-Barr virus [97]

Varicella-zoster virus [98]

Human herpesvirus 6 [80]

______________________________________________________________
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Figure 4. Two models for RNA interference (RNAi) in a cell. A) A model

hypothesizing that both strands of a siRNA duplex contribute to the cleavage of the

mRNA target [158] (Zamore P.D., Nat Struct Biol, 2001;8(9):746-750, reproduced with

permission from Nature Publishing Group). B) A model hypothesizing that the

antisense strand of a siRNA duplex directs the recognition and cleavage of the mRNA

target [161] (Martinez, M. A., et al., Trends Immunol, 2002;23;(12):559-561,

reproduced with permission from Elsevier).

1.3.4 Small interfering RNAs (siRNA)

It is well known that long dsRNA can induce a nonspecific effect through a protein

kinase-mediated pathway in mammalian cells [170]. dsRNAs of >30 base pairs can bind

and activate the protein kinase PKR [170] and 2’, 5’-oligoadenylate synthetase [171].



16

Those features of long dsRNAs prevent them from being used as a specific tool for

gene silencing in mammals. This obstacle has been overcome by using small interfering

RNAs (siRNA) [139]. siRNAs of 21-nt with 2-nt 3’ overhangs are most effective among

the different siRNA constructs tested by Elbashir et al. [166]. The position of the

cleavage site in the target RNA is defined by the 5’-end of the antisense strand of a

siRNA duplex [166] and free 5’-OH groups on the antisense strands of the siRNA

duplexes are required for RNAi in vivo [140]. Synthetic siRNAs have been successfully

used to silencing exogenous and endogenous genes in mammalian cells.

1.3.5 Alternative approaches of generating siRNAs in cells.

The inhibitory effects of synthetic siRNAs are usually transient because mammalian

cells lack the mechanism to support the amplification of siRNA mediated gene

silencing as observed in C. elegans and Drosophila [172]. To generate stable and long-

term RNAi in mammalian cells, alternative approaches have emerged, such as DNA

plasmid –based techniques [145, 147, 148, 173-177] and virus-based systems [178-181].

Lentiviruses have two key advantages over other gene delivery systems. First, they can

infect non-cycling and post-mitotic cells [182, 183]. Second, transgene expression from

lentiviruses is not silenced during development and can be used to generate transgenic

animals through infection of embryonic (ES) cells or embryos [184, 185]. Lentivirus-

mediated RNAi is one of the promising tools for gene therapy, especially if an

inducible system can be designed to allow temporal silencing.

1.3.6 Applications of RNAi

RNAi is promising for wide employments, e. g. for probing of gene functions and for

the treatment of human diseases. About 885 of the 19,427 predicted genes in C. elegans

were inhibited in function by RNAi induced with a bacteria library of 16,757 clones.

Such genome-wide RNAi analysis would not only provide a key resource for studying

gene function in C. elegans, but also provide insights into human gene function since

more than half of the genes in C. elegans have human homologues [186]. By this

strategy, a genome-wide RNAi analysis has recently been made for the fat regulatory

genes in C. elegans [187]. A core set of fat regulatory genes as well as pathway-specific

fat regulators have been identified in the animal. Over 50% of the C. elegans fat

regulatory genes identified have mammalian homologues that have not been previously

implicated in regulating fat storage. Homologues to the newly identified C. elegans fat

regulatory genes may also control mammalian body weight. Those genes identified in




































































