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Abstract : Porcine kidney and Polistinae larval mixed
cells were adapted to multiply into Alpha medium
at 37T. Polistinae larval cells were inoculated with
Korean sacbrood virus(KSBV) and then porcine kidney
cell suspension was added for mixed culture, After 14
days of mixed culture, the early development of the
cytopathic effect (CPE) in porcine kidney cells began
to appear in the polynuclear cell group, After 41 days,
complete CPE was observed and confirmed KSBV
proliferated in porcine kidney cells,

Of the porcine kidney cells, 6 clones were selected
because they were thought to contain a clone of
proliferating KSBV. Among them, by means of the
proliferation of KSBV, the clarity of CPE, and the
difficulty of reading the results, clone No. 4 was
selected and designated as PK C4 cell,

In order to isolate KSBV from the infected larvae,
the 10% emulsion of larvae were diluted with 10—fold
dilution from 10(-1) to 10(=8) in 96 well microplate
and filled with PK C4 cell suspensions(passage 1),
transferred 7 days later into new microplate containing
PK (4 cells and incubated for another 7 days.(passage
2) After that harvested the virus showing the CPE
wells and inoculated into PK C4 cell culture for 3
passage. The virus was isolated from the system and
confirmed to be KSBV by PCR.
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The confirmed KSBV showed a strong CPE when
inoculated in PK C4 cells and propagated well with a
maximum titer of 10(8.0) TCID50/0,01ml,

Tmmune serum of KSBV produced against piglet and
serum neutralizing antibody titers were measured
using PK (4 cells, This immune serum has been used
to identify KSBV—-like virus isolated from the infected
larvae by serum neutralization test.

Until now, the diagnosis of the larvae suspected of
being infected with KSBV—like virus has been limited
to PCR methods with low virus detection rates.

PK C4 cells were cloned that KSBV proliferated
showing strong CPE and able to investigate the
physico—chemical properties of KSBV, detected of
KSBV in the infected larvae that could not be detected
by PCR method, and highly specific one—way cross
serum neutralization test with immune serum against
KSBV, can be used to identity isolated KSBV—like
viruses, KSBV was certified to be-an RNA virus by
proliferation in culture medium contajlﬁng 5—iodo—
deoxyuridine, '

We also have KSBVs from long—term cultured cells
for one year by infected larvae autoculture, and the
virus that have been for more than 100 days'in PK
C4 cell culture; Perhaps these viruses have been

attenuated and are planning to investigate whether




can be used to prevent Korean sacbrood disease.

Key words : Alpha mediium, Korean sacbrood virus,
cytopathic effect (CPE), one—way serum neutralization
test, identification.
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Holct, 12y} Kalinin(1972)592 AlAI=A o4 B4
A2 B8 olF SFAIE Aol AfoHCER)AZ,
HAAHPR)AIZS o2 74A] thekst Aol Sacbrood
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VirusFollie ZAGAIEL| HEotEE mf virus 5419
A&7} Bl AlZHAAT (Cytopathic effect, CPE)E
Bl virus7h QA, YERA] ¢k virus® Qltt. CPEE
UrebjoF virus7t S418kaL itk o] ERIEL, o] FAF
< 0|83l virus?] 97t B8, FFANNE SHE +#
o], A9 AE Fojido] 22 o] FINF/CE ¥

AL &4 9 Aole D

Viruso] #3475 sl HSAEL CPES UEiA] o
2 virusE ZAu|FA o] HF319-L uf CPES YER)A
T of g7} Whie SYst] 23 Qlrk, -

HAZF et virusHCV)S o0& virus(NDV)E T2

SR LA Z(ST) ol H53H2 W CPE= UEhA e
U, STAlZo] HCVE WA HEste] dEA7I 2 4%
Fh&® virus(NDV)2 3451 43 45283 doA
CPEE Uetfi= @4o2 o] #4& o|83le] HCVE| 97}
o} FIRMAI7EE &7dsh=tl ©|2l°] ENDH(Exaltation of
Newcastle Disease Method)Ql Zlo|t} 12345678

A oFE EdoA] sty m3lE 1 )= Sacbrood
Virus(SBV):= 19139 m|ZojlM AHgoz2 BRI F
&F B wigh @& =1 = Chinese Sacbrood
Virus (CSV)+& 1972¢ F=ollA YAEUSE EH

virusg Wi = Y= AlE7E 8l7] diize] ol virusel

ofet 77} ololx|A] Fta qlgiek?
22 Sest SR 297

A%t

A&t W 52 100% FAL A2 4= gl 259
ZIE o] g3to] CSVel B 9 EEjsishy A4 58 =
Afsto] ¥EsEst vz Q) ®

LHo] A} 52 o|FAHES] Ao A test tube plaque
Hoz AT o & 719 plaques mhA] YR virusE
22312 Alefot A-fobHI2Z(CEF)oll 300t A< A}
of 2ANeS} FEFE oD 2 AHEE
of thgt BT =ixlof gt WA LS 2SI HA]
U2 F A WAS 7EE o] Qlch®

ol2gt FHE ElE =HX] AHPK)AZ|A Cloninggt
PK C4A)2£0f| Korean Sacbrood Virus(KSBV)E HZ3HH
7%t CPES YetHA 2 SAI8HER o)F o] g5} of
9] 71 5ol KSBV—-% virus®] £ej= £&, PCR 7
Moz Bld virusg thgudste 2= KSBVel o
g A EGE Al ol& o]&ste] Bolio] 2 5}
Ao B3t KSBV-% virusE 35k 5 239
MRS AAEISAL, KSBVO s R3HIEZE A7t
(Autoculture)ste] 1W7F &7 2|45 vkl virus@} PK C4
AlzZefl 1008 ol A7] ALAI vkt ksst =S 7

o} ztel ZAokes} virusE ol8ato] B §39| )

HE 2L+ e AlEE W3S Qlof I ATE 7St
A, IZF AR AR 23S Bl

ndlo) 93 E3U M 43 A0 9%

mVirus | EFH f5ofl4 23t Korean Sacbrood Virus
(KSBV)&} o] virusE PK A|2Eof] A7]7F |4 uljeks}od]
2=3} A|7]11 33] 1< cloning®t RCSV Cl 3 virus,

m A Zu k¥ ;. SigmaAle] Alpha mediume] 5%
lactalbumin hydrolysate 5%, penicillin 200IU/ml,
streptomycin 200ug/ml, fetal bovine serum 5% 7}gt

A& A8,

8PK AlZ2] cloning : PK A|®Z2] cloning< 96—well
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9] microplateE AM&-8te] AAISIYTE AlZ RS

microplate®] £35S o 7F53H 3t $HA wello] gt 7|

9] NZ7} So7HAIE F4sto] vloFsial Al29] F4] A
£ st 6719 cloned WAl FAA AT

aVirus £2] ¥ | 7H 152 10%2 fAISHL AR
o 7}A] 70Tl FEEE 3%t T4 HES fANS
S3lIgk & 1,000rpmell 1087 el & AL A3
3} 0.2um syringe filter2 o7} Hi3tch
Flat bottom®] 96—well microplate Z wellof] Bi¥F-&
0.1ml/well® B5=38131 7Hd £ fAIYS 10-3Hos
343t o2 509k cell/mle] -5 PK C4A4|Z B34
0.1mI# B33 370 CO2—incubatoro]] BRI}

mlo

mVirus?] €7} =4 "W 96—well microplate Z+ well
of ujFl 0. 1mINES Blal A A wellell §71& =
Atz & virus 0.01mlE 7F8lal 10-%M & 10(—
DollAl 10(-8)7kA] 348}k 507t Al /ml7t 3-8 PK
C4 A g 0.1ml/well® 73t o2 37T CO2~
incubatorol] BieFgc,
Y CPEEE A% 744 ohH 7154 7195 25 &
E£3}0] Reed and Munch® 22 virus®| 7}& AkE3SH
]:‘_'16)

A Z3IAEH : 96—well microplate 2} wellol] 8} F<Y
0.05ml/welld B3] =1 3 97 wellol] S33A71E
243114 & 3 0.05mlE 7Pkl 2-AHo = 34
3| %31 200TCID50/0.05ml7} EH-f-5l KSBVH 0.05ml/
well® 7}et ok ZI"ste] & £gstaLl 37 © CO2-
incubatorol| 4] 2417t S3HAIZITE
Z3IA]7)= 591 oF 158 7HA 0 2 FIsto] 3t 4 &

= 3t} 507 AlZ/ml7t $9-E PK C4 Al 75
0.1ml/well® 7}8t thg 37 CO2—incubatorel] B}
Ak,

el AZste] CPE £3 o328 W3l 795 2% 4
78l CPE £3& JAIRE €49 21 34 vi-E 55}
FA71=2 AbEsiart.

® Korean Sacbrood Virus?] SAFEAAIR : KSBVE] 3
AAAANEL Spertzel(1965)52 WHoZ AAIEHA
t}. 0 Z ufjeFlo]l 5-iodo—deoxyuridine(TUDR) (Sigma,

Chem. Co. USA)7} 30ug/mle] =A g--A1713L, 96—
well microplate Z wellol 8joFe] 0 Iml& 553 T
o}7]0] virusE 10~ O 2 3|43t & PK C4 Al E7} 50
T cell/mlo] A A AJZ F5-4 0, 1ml/well¥ &

8t & 37C CO2—incubatoro]] 7¢7t wjofshHAl o
CPEZd %5 WHslo] 228 KSBV-¥ virus?| 9
APARA TS AT

Al

1. KSBV B X H7IEHE Mz Mdfaby

HERZES A Aio] FAREZQ A §EAZ
1 Ampoule® Tnsect medium®l| 5F-8-A7]3L Screw cap
glass vial (25x95mm)°]| 2m1¥} F5-¢ 2 PCR7 ]H*__E
KSBVOIO] p:}o]g] Z:]'.o:] O = OXﬂoﬂ [e) 7350]1_ 3,\,404 71'1.
Aoz wjokele weks| 7 37l 3Aulek shich

ujoFol g 32} waksla A [J5AEA KSBV7}E &
23| 45902 Aolgt L5t PK Al Ffds ¥x
SAze} B3 Bt ol R-FAlZNAl KSBV7Z}
M2l | &ofl PK A|ZE wjefghe 2 x| Al43s)
o] KSBVO) &38| =1 Folli= KSBV7t PKAE A
T 7S 7dishEA 3ok slal 3~4% 1H4 2

oS AN

i)
1B
011

2 vfoFl S mels) 7hHA o vl ¥

Table 1. Mutation of Porcine Kidney Cells Mixed Cultivated with Polistinae
Larvae Cells Inoculated Korean Sacbrood Virus

Day Mutation of PK Celt Remark's
o | - i =
4 : Beginning of mutation polynudiear cell group.
4 Complete CPE Cells are completely destroyed.
PK N|ZE S|kt & 14%0] Bl Y PK A|2Zof ¥3t

7} ehgy] Agstglet, AlZEd ZHCPE)Y] 270 U
ElLRE @A), PR esAlZrE §3iEo] 2dske ol
RS o] LER7] A-gict, CPEE Al 213
=0} 419 ¥ A2| $3 CPEZF 3313t

2. PK MI=2] cloning |
PK A|Z0] KSBVe] %712 2451918 ol CPEZ} UF &
A Ll 2% #5-2 shed of gol £857] iz

CPE= W] 23511 2% A5 DAY ol T 5 U=




HIZE cloningd7| 2 3131t

PK M2 A cloning®t 6712] clone Aol KSBV No. 1
strain¥} ©] virusg PK A|Zo A7]7F vjgsla 33] A4
cloninggt RCSV Cl 3 strain9] virus?] &718 A3}

n

(o]

|

virus®] 5414, CPES] A%= 2 2ugse) dol=
ZAFgE % Clone No, 4 AIZE41A38}51 PK 48} 9

.
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2

Table 2. Mu!tiplif:@y of Korean Sacbrood Virus (KSBV No, 1 Strain) in Different Clone Cells of PK Cell Culture

Clone No. (TCI080/0.01m) C;'é"?»f‘
2 1060) ' not good not dlear ificut
3 1080) good Clear easy
a 1080) ; good ceer easy Sekected
5 1080) good clear | easy
6 108.0) good Clear easy

Clone No. 13} 2+ virus®] $214do] ¢F €31, Clone No,
3, 4, 5, 6= virus®] 44, CPE AYx dijgE n%

Z01} I A% Clone No, 4 AE7} ¢ £~}

Table 3. Multiplicity of Korean Sacbrood Virus (RCSV Cl 3 Strain) in Different Clone Cells of PK C4 Cell Culture

(TCID50/0.01m) ity & Pos
1 ‘ 106.0) not good dlear | easy
9 | 10(5.0) not goad not clear ificu
3 1060) not good clear easy
4 ! ' 10(7.0) good cear i easy Selecled
5 1080) good clear | dficut .,
6 10@0) good clear difficut

KSBV No. 1 straini’-]- RCSV Cl 3 stramsq virus@l 7=

42y Bl
3. PKC4 HIZE 0128 KSBY £2|
7t tdeE AEZE FA HH% 8t= Zp7huf

(Autoculture)oll oJ3t Eajshs Wid 4d 5 FAYS
AR J Azl Este] Eeldhe % ARG
Korean Sacbrood virusel]l 2% # o M== 7H
52 2016. 9. 3024+ Y551 HMEP

7]_;1 __] on:z = 10% _‘_’_;q]ou(No 1)& u}g 1 MMEI-

SEAIEZ B GHLS Screw cap glass vialoll 2ml¥ E3

Aol AESIA, UHA] 452 F4EQ iR Al
£ vl skoict

M 43S VMR AEsa wjokdel BeAl o

Ak AJ&o] 23|l Clone No, 45 KSBVY] tiglof & o
7IEAE HEE AASLT PK C42 #7]5p7| 2 31T}

Screw cap glass vial (25x96mm)ol| 2ml% EZ3101 37C
—incubatoro]] 27} S| -ufeFslal 3~4Y 7HE o= uligH
< wslel| 7ho vjoRS A& gt

PK C4 AIZE o]83l9, 2017.9.15.~22UA} A=3t wjok
Hoj|x| KSBVE| H2|& Al&=s3irt,

96—well microplate Z} wello]] BjoF 0 1mlA B5=8}a1
A= 7rgujorole 10-AM o 343 PK C4 A=
B 0. 1ml# B=5513L CO2— incubator®]] BTt

H 4.0 Yepd viel Zo] A ok Autoculture)Al 3o
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Table 4. Isolation of Korean Sacbroodike Virus from Autoculture of Infected Larvae Using PK C4 Cell Culture,
2017. 9. 15~22. Harvest (1 G.)
Emuision No. 1 = = & = = = — =
A A3 wjplT f34AUNo, D AET AE Al virus T4]9] B4 Roke 4 otk

ZolH ST Rl Blste] HET vioel BRI

PK C4A|Z H-8-o88 96—well microplate ZF wello]] 0.1ml %7 AE3lo] vljdstaict.
# H=aal [KSBV &2 1of]e] vl 0.01ml%E TIcf=

Table 5. Isolation of Korean Sacbrood—like Virus from Autoculture of Infected Larvae Using PK C4 Cell Culture, 2017,
9. 15.~22, Harvest (2 G.)

Virus 10(=1) 10=2) | 10(3) 10(=4) 10(-5) | 10(-6) 10(=7) 10(-8)
Emuision No. 1 = = = = 4+ = = =
*Days since CPE appeared PL

H 5.0 Lehd vle} Zo] Autoculturedt #iFA 10(-1), T 10(-5)elX % virus7h HE= AT
10(-2), 10(-3) 9 10(=7)°llX CPE7} &&3}e virus7t & CPE7} 293 welld] 7 ujgdE 244 A=slo] &
AE|1 glgo] 2ol Holw, 7S SABNo, D& HF 3k PK C4 AlEe]] 3t Ak virus] A7 S

Table 6. Isolation of Korean Sacbrood—like Virus from Autoculture of Infected Larvae Using PK C4 Cell Culture, 2017.
9, 15.~22, Harvest (3 G.)

10(-1) 10(=2) 10(=3) 10(=4)

*Days since CPE appeared P

gt virus7} KSBVYS EQ1s17] i5te] KSBVof tigt HAEH O F3AIES AAsaH.

Table. 7. One~Way Serum Neutralization Test of Isolated Korean Sacbrood—like Virus
Description SN Antibody Titer

Aufoculture PKCA 3G 128 ",
Emuision No. 1 PKC4 3G 256
2016, 9. 3004 7V $5& At vk, AEREe Sk KSBVO) tiet FBA R 71X]9] KSBVeh mAE R
SAH(No, 1) B FEAZe) FET F 34U 1t TS AXIBIe] 2elRt virus7 KSBVHE Sk
Aoz Hjokole wals| i Az|ujeke 3 2o} 2017, 9. Zro w02 9017, 9. 22~28UR} =3 iAo A =
15~22907F A5t el RSBV-F virus® £2]  FL AHS A



2017. 9. 8947t 69l(A, B, C, D, E, P2 718452 9%
313 217 PK C4 A|EZE o]83lo] KSBV-9F virus] £

< N=sii

Table 8. Isolation of Korean Sacbrood-like Virus from Infected Larvae Using PK C4 Cell Culture (1 G.)

Emulsion(10%)

10(-1) 10(-2) 10(-3)

10(-4)

10(=5) 10(=56) 10(=7)

3+ 6+
B B — - — — 3+ A+ = A
c 6+ 7+ 6+ - - — - —
D 6+ = = = = ¥ = =
E 6+ = - - = - — o
F 6+ 6+ 6+ - 7+ 6+ = 6+
* Days since CPE appeared PL

AEET g 22 GAIZ Vl'ruSQJ q7le 24519
< e virus?] SE7F 22 AR exEe g gt
A7} 25| (clear cut) CPES Ushi: Zlo] Adout,
S5A| 27} 2ebA Q1A CPE7Z} B &18H| vrelyget,

AHEﬂ— microplate Z} wello]l PK C4 A2 3-8 0. 1ml¥
#5511 [KSBV &9 14]E Id2 0.01mIE 34 AZF

i,

Table 9. Isolation of Korean Sacbrood-like Virus from Infected Larvae Using PK C4 Cell Cuiture (2 G.)

Emulsion(10%) 10(-1) 10(=2) 10(=3) 10(-4) 10{=5) 10(-6) 10(=7) 10(-8)
B = — - - 3+ 6+ - -
& + 3+ + - - = = _
D T+ - - 4+ - - - -
E H+ 3+ - 3+ - - - 3+
F + 3+ 3+ - 3+ 3+ 3+ 3+
*Days since CPE appeared PL
A2 [virusi2] 10]] wiet vlsstA CPEZL 233192 7H 7% E2 CPEZ 283t well9] Hljofle 2 =3t
U HdF T CPE 2843 47 20152 MEA CPEE A3l o|AE FF 22 ARSI} PK AlE H|l

Uehlis welle 30 71 #5 B 4 44 106.0)
TCID50/0.01ml1®] £ H7}14] virusE FF3HL ot &
A o virusE 2l E AESE B8 ¥ o Se

=

20mIA-E 67]9] i %*tg o &
#3811 CPE7} °F 80% Z83t9S

_Q]. E./\]oﬂ &E O anﬂbll e}
o) A=) dhe &

e Ak # 107} 2,

Table 10. Multiplicity of Korean Sacbrood—like Virus isolated from Infected Honey Bee Larvae Using PK C4 Cell Cul—

ture
10(=2) 10{=3) 10(4) 10(=5) 10(-6)
3+
B .PKC4 3G 3+ 3+ 3+ a3t 3+ 7+ - -
C.PKC4, 3G 3+ 3+ 3+ 3+ 3+ + - -
D.PKC4 3G 3+ 3+ 3+ 3+ 7+ Vax — -
EPKC4. 3G 3+ 3 3+ 3+ 7+ + — —
F.PKC4 3G 3+ 3+ 3+ 3+ ™+ B + e

*Days since CPE appeared P\
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PK CANIZe] 3o AdiEle 5 A3EHASAA 88 AR 7S vehi °“1} ol#’t IS AAA
% 9ol glo] CPE7} mszé.*%h’l =& 10(-1)340lA 5 H 7H f%olA KSBV-% virusE #2351 =itk

4, 71HSE0A 22|53t Korean Sacbrood—2f Virus2] SEAIE
7h PCR 71l <J3t 5%

7H % A, C EY 10% A197 B, D, FOl 7H-3 + S PCR7IYCE 2ARM A2 o
A|H-& PK C4 A|zzof 3o Alhel 2 2ujdA| 2 - dull o

lo

13} 2}

d

Table 11, Comparison of Sensitivity between PCR Technique and Tissue Culture Cell Inoculation Method in Isolation
of Korean Sacbrood Virus from Infected Honey Bee Larvae,

PCR Technique Coples/1 ul TCID50/0.01ml Remark's
A10% Emuision Negalive — 10(3.0) ]
B. Ini. TC Fuid Posiive 710 x 102 10(6.0)
C10% Emuision Negalive = 10(6.0)
D. Inf. TC Fluid Posiive 444 x 103 106.0)
E10% Emuision Negalive - 10(4.0)
F. Inf. TC Fluid Posiive 970 x 10(1) 10(7.0)
IdKSBV TC Fu. Negaiive = 10(7.0) Inf. TC Fu.

718 9% QAL PK C4 A=) A3 AFsle] 44 10(4.0)TCID50/0.01ml % 10(7.0)TCID50/0.01mle] 322

71 B, D, FOl 719 uioflollx] PCRAAE T P02 e virusE TR Sol= Bt 549 2ot &
A 2eH virus7h KSBVEH: 2e gEgon 7k 2L 7K R85l KSBV-% virusE £l 2tol, PCR
9% 9AY A, C, B2 7% KSBVS] ZAuPAE 2 7'HL PK C4 AIZFF el vls] g=rt B W Je=
afjekol2 10(3.0)TCID50/0.01ml, 10(6.0) TCID50/0.0iml,  A3ZHE.

) S EE o7t 54
1) KSBVY] zEo| tigt A @A P4t
Z3NFE 517] Ysliae AHEHo] Qlofof stz 7]A] stgon, ool PSS EIg ¥ virusE FEdte] WY
9] KSBVE AH=of tist e E@HS YAlslr| = sigiet. + A7]7] AR}
st A= 2%9] Al2S SAsh U 47 YRS A4

Table 12. Immune Serum Production of Korean Sacbrood Virus against Piglet
[ Days of Post-inocutation of KSBV and Serum Neulralizing Antibody Tiers J

Virus A2 KSBVOl| tiat Z3RHVIE A= 1, 28 3 o2 Yo ST FIRAVIE AL L 28 B 9%
3] 8IS JElH oL} o] 1] EolFAZ B3I ol of 2ull2 UERHIL, 1497 2ule] FA7EE AR
A0 10(8.0)TCID50/52] KSBVE A%stact. 74 744 o] A= 5x10(8.3)TCID50/52) KSBVE BZHHEsH

WO W




T IFY Fol A SN B4 60N A5 T QoiA (k) HEsk BHS Hejsiel KSBVO AE
I3 B3 25 FOIE 2560) SRPANIE S5 of thet Mel@HS st

S
Table 13. One-Way Cross Serum Neutralization Test of Known Korean Sacbrood Virus, Isolates and Tissue Culture ©
Attenuated RCSV Cl 3 Virus against KSBV Immune Serum I
Virus Description SN Antibody Titer Remark's =
KBV | KnownksBV | 256 | Antiserum ditied by 2-old g
A | isolale 128 | diution method, =
B Isolate 1 128 x
c Isolzle ] 128
D isolele 8 ,
E isolale 8 :
F Isolate 128
RCSVOI3 e TR e L S e

FIAE A 7|2 (k0 KSBVY] 314471 2560, & FAI7HY] 3] Aulja= 3 Ak o] Rjol= gl ot ok Wa}E
2]3t virus A~F2| Z31A)7} 1288 W 2 A ulokA| 2 43} 3t A= o] B3t virus 25 KSBVE SAEQct
virusQl RCSV Cl 3 virusell thet 313147} 642, Z3}

5. KSBVIRE Ml 13)2] PK C4 Mol Me] ZAIEAM %) 10(3.0)TCID50/ml9] F&5-& HE3la iy 1 Y=s

KSBVS] PK 04 AZOIS] 34348 24307 flste] =3l o712 &%3te] KSBVe) PK C4 AZolAel 3
PK C4 A|E 509 B30} SAlo] 7170l KSBV(EE A1 AZ42 ZABHAL

Table 14. Growth Curve of Known Korean Sacbrood Virus in PK C4 Cell Cutture

Day) TCID50/0.01m
1020)
1030)
10(5.0)
| 10(6.0)
| 1080)
| 1080)
10(7.0)

Virus Cell Inoculum Harv.

KSBV(Strain 1) PK G4 10(30)TCIDS0/mi

N s W N -

B 149 el vie} Zo] virus¥E F Al 1 dolls AL A 79 Fol= 10(7.0) TCID50/0.01mlE virus
10(2.0)TCID50/0.01m1®] 975 Hold Ao] go] Ad o] grk= Azt 317451921 o|= CPE7} AdiE|o] A|lZ7}
$E virus?] G7PF Al Al 5Y Fojl= 10(8.0) Wol AFEEY] wiEel Ao AzkEc
TCID50/ 0.0lmlZ 10 ¢712 Be1, A 64 T 714

6. KSBV (5= M| 1 F)2| Salafatx At
PK C4 HZZ o]83fo] w2 ko] KSBVE HjofFslil X

=AM AZos ZAGHEZE o]8ste RARBH =2
=3t virus?] 9719 £4 2 BE KSBVO Ea3led A4t}
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Table 15. Physico—Chemical Proprieties of Korean Sacbrood Virus

Treatment Virus Tited TCID50/0.01ml) Remark's
None 10(6.0) =
Chlorofom, 10 min, 106.0) Not influenced
KSBV(No. 1) 50C, for 1. 1060) Not influenced
60°C. for 1 hr. 1020) Influenced
707, for 1 hr, (10(10) Inactivated
H 15,0 Yepd v} Zho] Chloroform 2|9} 50T 1417 & WekT 70T A7 Ao viruse &3] £23F H2
Aol GRS vk okkar, 60T A7 A2 FEE 3 c},
7. KSBV (%3 Al 125)2] pHoil Chet Z&t
KSBVY| pHOl| digt F3& xAk67] §1ste] pHE 742 2435} KSBV] pHol that 4gke ZAt

3.0~8.07H4] 2|slaL Ao 1A A2 & virus®| &

Table 16. Influence of Korean Sacbrood Virus on Different pH

Treatment on pH

Virus Titer(TCID50/0.01mi)

None 10(6.0) Not influenced
30 10(60) Not influenced
KSBV(No. 1) 57 10(6.0) Not influenced
65 106.0) Not influenced
72 10(6.0) Not influenced
i 80 10(6.0) ; Not influenced
H 16,9 Ui v} o] KSBV+= pH 3.0~8.022 g 3lo] A2l e e WA LUt

8 KSBV(SZ& M| 13 L RCSV CI 3 F)Q| sHMZATAIE
KSBV(83 A 1 & 2 RCSV Cl 3 3)Z IUDR7} 30ug/
ml 353 wijFlof] 107 oz 5|45k PK C4 A2 F
Qa9 713t The 3710 CO2-incubator] Bt 7UZ

Table 17. Nucleic Acid Determination Test of Korean Sacbrood Virus

Virus Treatment Virus Titer(TCID50/0.01mi) Remark’s
KSBV(No. 1) None 10(6.0)
JUDR 10(6.0) Not influenced
RCSVCI3 None 10(7.0)
IUDR 10(7.0) Not influenced
KSBV(S3 A 12 9 ROSV Ol 3 ) 25 IUDRZL 8¢ 9 F3& ¥4 9ot 05 KSBVE 257 RNAY| U5 H3
o wjoklo 2 d71E 23t vjdlE virusTAlel Bks Th





