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Abstract
S In 2002 NSC project, we collected 100

bacteria culture negative cerebrospinal fluid

(CSF) samples from patients who have been

diagnosed as aseptic meningitis and/or

PCR RT-PCR meningoencephalitis. The samples were
5 subjected to detect several types of virus

46 genes by PCR and RT-PCR. The preliminary

results showed that the positive case of
(Sequence independent single

primer amplification/SISPA)

cytomegalovirus was the highest (i.e. 24

cases), following by herpes simplex virus (20



cases), types A and B of influenza viruses (9

cases and 1 case, respectively), and
enteroviruses (5 cases) (including 4 cases of
coxsackie B viruses and 1 case of echovirus

type 6). In addition, some of the CSF samples

could be detected for more than one viral gene.

These results suggested that co-infection
might be occurred in the same individual. Our
result also showed that at least five types of
viruses could infect the nervous system and
caused neurological symptoms. However, the
etiology of 50% of the CSF samples is still
unknown. In order to explore the etiology of
these samples whether they contain genes of
unknown viruses, Wwe

employ sequence

independent single primer amplification
(SISPA) method to detect any viral genes. In
addition, we also use molecular cloning
techniques, DNA sequencing, phylogenetic
analysis and bioinformatics, to identify those
viral genes. Our result showed that gene
fragments could only be detected in few
samples of CSF although the strategy of
SISPA is rational; the sensitivity of the
method is low. The reason may be: (1) The
concentration of nucleic acid is low; (2) The
length of nucleic acid is too long, (3)
DNA/RNA is easily degraded, etc. However,
SISPA is worth for development to identify
unknown pathogens from clinical specimens.

Keyword: cerebrospinal fluid, unknown virus
gene, sequence independent single primer

amplification (SISPA)

Viral

meningoencephalitis

Enteroviruses Maxson
and Jacobs, 1993 Mumps
virus  Cherry, 1987

Herpes simplex viruses [ & 11
Thomas et al., 1989
Cherry, 1987
Lymphocytic
Cherry, 1987
Human immunodeficiency
Gabuzda and Hirsch, 1987

Adenovirus

Arboviruses

choriomeningitis virus

virus

Varicella-zoster virus
Cytomegalovirus EB Epstein-Barr
virus Influenza virus

Fujimoto et al., 1998; Chan et al., 1999;
McCullers et al., 1999; Shiraishi et al.,
2001 Parainfluenza
virus Measle virus
Rubella virus

Johnson and Richardson,

1968 Cherry, 1987 Chaudhry and Cunha,

1991

1-10
Dalton & Newton, 1991; Donald et al.,
1986

B5 Echovirus

typess 4 6 9 11 Cherry, 1987

Thomas et al., 1986

Cerebrospinal fluid/CSF



100
PCR  RT-PCR

24
20 A B
9 1 5
4 6
1
5
Allander (2001)
0.22pum
DNase 1
Genomic DNA DNA
RNA Random
hexamer/exo-Klenow fragment
AMV-RT/random  hexamer DNA
polymerase I DNA

(Sequence-independent
single primer amplification; SISPA)

DNA

Allander (2001)
Maxim Biotech,
Inc. PCR* Kits For DNA Ladder
Assay

Segquence-indepandent single
primer amplification

DS procedure EMNA procedure

GEF
l At 3
Cigesied by DRass |
2hoat AT C
+ +
Ewfiraot Db, Ewtraot RRS&,
e—
s [ —
L] pard
Syrtheuioed Tnd GLIRLA,
mErane DA,
Dk
clallhia
L }
{ }
Adaptior d=0OM& fragment Adtaptor
T P e ——
VL O O =
1 1 3
l. G B34S 15 DA T e s
| |
[ —
— 1 -
- ! —

Pl n s s e shshie
i, SO T
lnn,.l_ 5 IPCP |31 OO

— —
- I
I =
L I

Resolve ampifed fragments on agarose/E1Br gel

(Sequence-independent single primer
amplification; SISPA)

50%



50%

Martin ~ (1994)
Stealth virus

Martin
(Acute encephalopathy)
(Cerebrospinal fluid; CSF)

(Stealth virus)
(Cerebral vasculitis)

(Chronic fatigue syndrome)

(Martin 1996

and 1997)

(Simian Cytomegalovirus) (Martin
1999) EB

(Thorley-Lawson 1999)
1989  Choo et al

random-primed complementary
DNA library non-A, non-B hepatitis
(NANBH) C
(Amplification) (Selection)

(Muerhoff etal., 1997)

46
(Sequence independent single primer
amplification/SISPA)
Table 1 46 CSF

46

CSF Genomic DNA

(1996)

CSF 50ul
RNA virus

DNA

CSF
2~3ml CSF

(Sequence-independent) PCR
Primer-binding
cDNA
(Muerhoff et al., 1997)

sequence

(Sequence-independent single

primer amplification; SISPA)

(Reyes and Kim, 1991) EL-4
lymphoma cell ~ PCR Kits For DNA Ladder
Assay Fig 1
10 100
ladder
SISPA

adaptor (primer-binding sequence)

SISPA

Fig 2 12 59 CSF
SISPA
bands
CSF
RANTES MIP-1p 1IP-10 IL-8 GROa



PCR/RT-PCR negative =~ CSF
41.3%(19/46)
CSF
PCR
SISPA Random

PCR(Froussard, 1992)
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CSF

Table 1. Clinical features in the patients

of CSF PCR/RT-PCR negative
Clinical feature No. of cases
Meningitis 16
CNS infection 9
Hydrocephalus 4
Sepsis 3
V-P shunt infection 3
Fever 3
*Other 8
Total 46

*new born infection (1)

intracerebral hemorrhage (1)
left ventricle dilatation (1) intraventricular hemorrhage

(2) no diagnosis (3)
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Figure 1. EL-4 cell in PCR Kits
For DNA Ladder Assay

Figure 2. Detection of CSF by SISPA
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