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ABSTRACT

The Rotaviruses are members of the family Reoviridae and are the major cause of severe
childhood gastroenteritis worldwide. Recently, electron microscopy has been used to detect non
-group A rotaviruses to determine a relatively high resolution structure of the rotavirion.

v Mature, infectious virions (double-shelled particles) have a diameter of approximately 70nm,
and l_rlave a capsid structure composed of two concentric protein layers. We have studied
patient’s stool specimen by negative staining technique complete removal of sucrose suspen-
sion.

This negative staining technique that could be carried out in about 30 minutes and that could
be used with crude stool specimen was an advantage of major significance.

Removal of sucrose in the sample by has been compieted washing with distilled of sucrose
and by washing with distilled water. Ultrastructurally, typical feature of rotavirus has a double
capsid construction with an inner capsid of 55nm and on outer 65-70nm diameter can be clearly

demonstrated.

Key words: Rotavirus, Negative stain, Positive stain.

A T2 ARAE DosA A4S e

A = A2 oeix 9o, Rotaviruss Az Azl 4

#al

hul

sl e

rlr

wlulwd o] A8} ALAFAF(Snyder & Merson, 1982; De
Reoviridae®] 49]] Rotaviruse Al&to|u} of#] & Zoysa & Feachem, 1985; Kapikian & Chanock, 1985)

Fol kg 52 (59 %, A, 4, AgololA glo] & dkn wnen e, rotavirust A 4A

ERES

b ta ofzenst Axd=AA

Electron Microscope Laboratory, College.of Medicine, Hanyang University

— 107 —



108 Korean ]J. Electron Microscopy Vol. 24, No. 4, 1994

2

1
E=5

Agolrtn g ARold 53] AAgAIAA A5
2"t

Bishop(1973)-& §4 AASE 9t 4oly AelA
A ARAZAE AR A o2 BAd] HFoez BT
3k, $2hdetel A& rotavirusel &8 AAEL 11
ol A 1A E o] &}, fo} F444 F HRV (human
rotavirus)ol] &3t AALgkAt7) 60.8% A2, HRVS} o
WA gl F A 2T A0 2 vehd A 30.6%%
on,  AFAQ Shlgella, Salmonella, Enteropath-
ogenic E. coli(EPEC), Yersinia enterocolitica %°]
W 25 2R skl ek Bk ok (Kim et al., 1988),
& AA A FAelld HRV 341 FAgo] oi¢ ¢
the A& BAFU I 53] 24 o]ulo) 83.1%7} +-£3}
2 o] 5] Aok BAH R vLEIA, = A4
o) AL 82.2%7t FAE Holw Az} Aol
T A5 AR en, AAbe] A&7 HE 4.7Y
olw}, wi¥-3 W}t FE7F A Jelyrkn stk
(Kim ef al., 1985). Rotavirus®] 7tedzlehe 7-edA)
shfjol] 2205t R 571 sEl e g $25= virusel 2
3= W Eo) AHgsla glvh, HRVe) oig 2
12 ELISA 59 249 2493} direct A
Zddlo] wol o] &= = gle}. Kim 5 (1990)l ¢
HRVE A, B,C D, E F9 64722 1}5olx
ELISA Sol 9% Samiodgozs Aol 43 A
] ZA&o] 7hs3lH UmAlE AR Ao 28l uid
RNA A719& daiA A=2 + Y=tz s
=5 virusA S14d 9 A AHAx R A&
3 7} A Espdoln A&sel AAAelet dgick
(Kim ef al., 1990).
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1) 2% PTA(phosphotungstic acid; Mallinckrodl
Inc) HMBHe| =)
PTA 1g& %< 50mlell £814171 & 5% KOH=
pH 6.02.2 2439},
2) 4% UA(uranyl acetate; Merck) A4 E9|
=N
UA 2g& 55 50mlel] &84}l F 244]7F oA A
AEH71E 7 A AEdE #E F 0.2pm 727
#] }7}x| millipore }2}4] (Green filter A25B) 2 =
FoiE A AHgac

3. Formvar membrane grid#{=

1) $¥]&: Formvar(¥y =& -2 ; Hitachi),
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chloroform, coplein jar, glass slide, A}7+
jar, filter paper, dry oven.

2) 44

@ Chloroforme. 2 0.2% formvar $4& uE9)
o},

@ Formvar~} $b4431% ¥ coplein jarol] ¥ gt
A=A ek,

@ 2] slides A7 3] 3dlo] coplein jar 49 0.2%
formvar £ <o Ydcdst A slideE filter paper
Holl A A=A
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® 300mesh®] grid% Z7< Il ws 7Y
formvar 9ol 34 el ’
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AR,

4. 4d (PTA method)

membrane grid5-

1) 0.IM phosphate buffer (pH 7.0) ] 10-20% &%}
oS \‘"l’%_T’_ stool specimen-g 343 %

2) 30&7} vortex mixer® &bl

3) 5-10& St 3,000rpmoll YAl Ealsgich,
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4) A% (upperpart) 50041& 30% sucrose 400ml
of AF3Ach

5) 2417k §<} 50,000rpm 2 YA 7|l s A5l
(supernatant) -2 &&3§c},

6) Pellets 20p! FF4ol =4ich

7) 19 olujel AlA o}_a_ %34k formvar-carbon
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£ F9e°] &L 300mesh7} Ft,

8) Parafilm® 7t723 23 A3,
(negative stain solution) & &&=

9) A 29 PTA £ 20um Zéii 1047k 34
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off ZFojo} et
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Asls] ¥k (Figs. 5,6, 7, 8), Rotaviruss F29}
Fatog Ao 9w, 55nm A7 WZ capsid
o} 65-70nm 7] 9% capsidZ FA=lol Qe 2
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v Ao HEYH 24E veiies Bl Pes
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Alge) A7) AT A Bl ETASHE sicrosecl 284
positive stain®. g felt rotavirus® A¥P A9l Bk
€ BA] AR A+ok Aok AR FRS
% o|l&sled PTA <daAe] 33)44% sozA
sucroses AAT 4+ Uew rotaviruse] outer
capsid® %&3 IFT & v AAE gk
Rotavirus®] Ax&w]AA A% ololz FA A
AARE Yolken(1979) 5o /)43 ELISA™ 3} = 72k
H ELISAY ¢ o] &3l7| = v, =3 &2 3 lalX=
LATEX wle2 "Asd AAE s 74971 gotsl
o}, o]9o]%= rotavirust Immuno-electro-osmo-
mdg 3y, Viral RNA gel electrophor-
esis, Radioimmunoassay (RIA), Enzyme-linked im-

phoresis,

munosorbent assay (ELISA), Latex agglutination

(LATEX), Reversed passive haemagglutination, &’

A ZA3rA)¥ (complement fixation test), immune
adherence hemagglutination assay, cryo electron
microscopic SEM or TEM %9 o] wi-& &3}
44, =4, vaccine /12, double-stranded
RNA genomed} #i3}g &4 #asla 9l

Prasad, B.V.V. 5-(1988)cll <13} 21 A=t
7322 simian rotavirus(5°] Al FEE
rotavirus) & 574 A& 7|7 (freeze EM) 22 343}
gl vl 40A (1A=0.1nM)¢] E35<L 71A AA
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b | ——=

2 gk, 739 rotaviruse ©|59] wghAlute] F4)

chal ) Al =] (central protein core or inner core)-& #
3 9lex RNA virus(genomic double-stranded
RNA) o]t} (Estes et al., 1983; Kapikian & Chanock,
1990; Prasad et al., 1990), =3t <2]%u2}(outer cap-
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capsid) o] ¥=2-9}0] spike vesiblee] l+=ul] spike-
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FIGURE LEGENDS

Electron micrographs of rotavirus particles showing positive staining for sucrose (Original Mag. 10,000).
Phosphotungstic acid stain.
Electron micrographs of rotavirus particles showing positive staining for sucrose (Original Mag. 30,000).

Phosphotungstic acid stain.

. Electron micrographs of rotavirus particles showing positive staining for sucrose (Original Mag. 60,000).

Phosphotungstic acid stain.
Electron micrographs of rotavirus particles showing positive staining for sucrose (Original Mag. 100,000).

Phosphotungstic acid stain.

. Electron micrographs of rotavirus particles showing the 70nm diameter complete particles (Original Mag. 60,

000). Phosphotungstic acid stain.
Electron micrographs of rotavirus particles showing the 70nm diameter complete particles (Original Mag. 80,

000). Phosphotungstic acid stain.

. Electron micrographs of rotavirus particles showing the 70nm diameter complete particles (Original Mag. 80,

000). Phosphotungstic acid stain.
Electron micrographs of rotavirus particles showing the 70nm diameter complete particles (Original Mag.
100,000). Phosphotungstic acid stain.
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