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The present and future of domestic animal vaccines in Japan
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Summary

The vaccination is the best method to control the infectious diseases. For example, smallpox and rinderpest
have been eradicated by mass vaccination. Many vaccines for domestic animals have been developed in Japan
and are useful to produce healthy animals. In the 1880’s, Pasteur found the methods to attenuate the pathological
virus or bacteria. Thereafter numerous live vaccines were developed by the Pasteur’s methods. Since the 1990's
new vaccines were developed by the gene recombination technology, such as the gene deletion vaccine, subunit
vaccine, recombinant live vaccine. Just coming, DNA vaccine and mRNA vaccine are looking forward to
innovative vaccines.

Key words : domestic animal vaccines, Pasteur, recombinant live vaccine, DNA vaccine, mRNA vaccine
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Effect of pineapple bran silage and dried black tea residue on rumen
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Summary

The objective of this study was to investigate the effects of pineapple bran silage (PS) and dried black tea
residue (BR) on rumen fermentation, blood metabolites and milk production in dairy cows. In trial 1, five Holstein
cows were used to compare the diets in which PS replaced corn silage at rates of 0 (Control diet), 5% (PS5 diet) or
10% (PS10 diet) in dry matter. In trial 2, seven Holstein cows were used to compare the diets in which BR
replaced corn silage and soybean meal at rates of 0 (Control diet) or 7% (BR diet) in dry matter. In trial 1,
concentration of rumen ammonia was similar between the control and PS diets, while that of volatile fatty acid
increased by PS5 diet before feeding. Proportion of propionic acid tended to be higher by PS5 and PS10. Dry
matter intake, milk yield, milk composition, and milk anti-oxidant activity were similar between treatments.
Palmitic acid contents in milk of cows fed PS5 and PS10 diets tended to be higher than those of control group. In
trial 2, rumen fermentation was not affected by BR diet, but concentration of plasma non-esterified fatty acids
increased by BR diet. Dry matter intake, milk production, milk somatic cell counts and anti-oxidant activity were
not affected by BR. Proportion of conjugated linoleic acid (CLA) in milk fat tended to be increased by BR diet.
These results indicated that both PS and BR would be practically possible to use the feedstuffs as the “eco-feed”
for dairy cows.

Key words : pineapple bran, black tea residue, rumen fermentation, milk production
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Table 1. Ingredient and chemical composition of diets in Trial 1 and Trial 2.

Diet 1 (Trial 1)

Diet 2 (Trial 2)

Item
Control PS5 PS10 Control BR
Ingredient (% of DM)
Sudangrass hay 8.7 12.0 13.0 8.7 89
Corn silage 27.0 204 17.0 385 315
Alfalfa hay cube 196 196 188 — —
Concentrate mixture ' 33.6 32.0 30.7 39.7 40.6
Wheat bran 1.8 1.8 1.7 24 25
Beet pulp 30 30 238 3.0 31
Rolled barley 15 15 14 1.2 1.3
Cotton seed 38 3.7 36 39 39
Soybean meal 12 12 1.1 2.6 1.3
Pineapple bran silage — 5.0 10.0 — —
Black tea residue — — — — 7.0
Nutrient composition (% of DM)
Total degestible nutrients? 737 731 72.8 72.8 724
Crude protein 16.0 157 154 14.9 155
Ether extract 3.0 2.8 27 32 32
Neutral detergent fiber 35.3 38.0 40.3 33.3 334

' Contained 47% grain (heat treated corn, barley, wheat flour, milo, rye), 27% chaff and bran (rice bran, corn gluten
feed, wheat bran), 22% oil seed meals (soybean meal, rape seed meal, corn gluten meal, linseed meal), 4%
others(molasses, calcium carbonate, sodium chloride, calcium phosphate).

? Estimated from Standard Tables of Feed Composition in Japan (Agriculture, Forestry and Fisheries Research

Council Secretariat 2009).
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<01ERMEM DY & Lz, &b, WHXELHOMEMEH
WCHBELGZIBD NG o7,
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Vo— A BEEER X OIIEVEIR IS B T3 PSR - o 52
IZoWT, K2R L7e V=X VifihOT v E=T
N, SR THEETIRO SN o
FEHG5-RT (Oh) OFE VEA JREE IR X I, PS5IX
THBEICED 5720 VEAHKIZOWTIE, B0 L®R

Table 2. Effect of pineapple bran silage (PS) or black tea residue (BR) on ammonia-N, volatile fatty acid (VFA) in
the rumen fluid, and glucose, BUN and NEFA in the blood plasma

Hrs. aftter Diet 1 1 Diet 2 L
Item feeding Control PS5 PS10  P-value Control BR P-value
(n=5) (n=5) (n=5) (n=7) (n=7)
Rumen fluid
Ammonia-N (mg/dL) 0 9.5 8.6 79 0.68 9.2 10.7 0.64
2 8.7 8.7 115 0.73 11.3 127 0.64
5 5.7 5.3 6.9 0.56 10.2 6.3 0.26
Total VFA (mM) 0 51.0° 99.7° 709® 002 59.6 60.4 083
2 96.1 96.8 874 0.70 72.1 71.7 0.90
5 75.8 70.7 874 043 79.3 78.2 0.73
VFA (molar %)
Acetic acid 0 67.2 65.6 67.9 045 62.5 614 0.30
2 66.0 674 65.3 041 57.5 57.8 0.84
5 66.6 66.9 66.0 0.70 59.2 59.9 042
Propionic acid 0 171 19.3 17.1 0.10 194 194 0.95
2 184 194 19.8 0.22 20.2 20.3 0.87
5 179 188 194 0.17 19.7 196 0.96
Butyric acid 0 111 10.8 118 0.58 9.1 9.1 097
2 113 9.6 116 0.18 126 127 0.74
5 117 111 121 051 123 122 0.86
Blood plasma
Glucose (mg/dL) 2 56.3 69.5 59.3 0.17 50.4 50.4 0.99
BUN (mg/dL) 2 18.0 22.3 9.6 0.08 29.2 26.7 0.18
NEFA (uEq/mL) — — — — 89.1*  117.7° 0.01

! Different scripts within a row are significantly different (p<0.05).



HARS

LB X [ CRIIRRD N o 7228, Tuet VBo
IR IR XA L PS5IX T30 h TRy % 7% L
PSIOX T3l B 52 hB X U5 hBETHEWEZ R L
720 WHS® X, N4 V%Y VITHY L7283,
Y— SOV TSIl T O EF VRO LEIFI0 %
BE o L RERLEFVOHEEZ LTS, XM F v T
WREIIEZZ T VBRY) v TMEOGEED 1 %R
HEENTVDLOTY, N4 VHIZH NS DRI,
V— A NOR B EDFHEICHHE S 7t v
MR MEAE S N2 b D e HEEE S B,

Mo 7V 3 — R IX & J_TPS5X, PS10
XEBITHWEZRLAD, FEEIEDOLN )5
720 BUN B EEIE 0 X AC AR PS5X Cld 2k & 225 72
2% PSIOX T3V iliz /R L7z Gowda b ™ 1, Mo
Qv A4 L—V0—EPSICERLE Y VICHS L
ToAE R, BUNIEILED ozl &2 HMELTW
bo REBRIZBWTIE, V—AYHEHho7 Y EZT-N
I X B THEDS LD o 720 T, BUNBEEIZH P
M mBE Lotz Ez b D,

DMIB X OFUEED M RIZOWTE IR Lz PS
DOREGFEIC IR 7 { DMIIC X 213720 5 h o
toﬂi FZHHEB LIRS EIZOWT D X

38 N5 720 Otagaki 52 13, HMEEEE LT
I8A A FERIZ30% Fe A L AL ICK - L7 R, AL
BRI o2l EEWMIELTEBY, RAEROM
RELFETH > 720

FLP IR B X O"DPPH 7 ¥ 4 ViH Z16 T %= Fa e
W L7 AOPIE LR O RITOWTERLITIR L,
PS &ML 720 X TR IRIX & e, 2R o v
I F RIS DS B ISR BT,

DN UM - RLACRARS - & LA RE 185

FAOPERALTE M, PSIMX & RIX & D <%
RO LN h oz 784 VHIZIZPEILK S & LT
B-AuT R IVCOVEEN, A F vy TIVORE
ZIRIREEO PR E A% AT B s,
FAOYVALIEE OB R AFE S NI2DS, TD L) %%)
RIZED SN h o 70 AEBRTIIHMRALTEEO W &
X, TR 2 BRE L7200 TIT o 7228, B2 &0 72215
ERIZOVT L SHIIMHAT LI LR ELEZON
%o

2. BRI EHDBENS IV — A O RBEIEEICRIFT
2% (XBR2 : Diet2)

V=R VHHOT YEZT-N, VFARER X UK
PEROGHRERE R 2R LTz 7 ¥ =T NRE
BRIX E5HRIX & ORICHEIZBD SN o 7o FHEIH

53 IRRIMIF A L — Y 2 HRNCI0 %A LIRS
RIZWAE, V=AY T VDT -NEEIZF RS
EKFT5EMELTVD, CREFREIEITNLY V=
OB, RO 5 ST R — A VAR OB
EERHEEA L, V=X TOY 8y Bk % HH$ 5
720 EEZHbNB, X512, BRIITEEMTA L —
VIR T S =Y v NRBEME S oy BT
=V VARSI BB ETNRTEY, |
mmmﬁﬁuﬁwf7y%:7N%§ﬁﬁTLtﬁW
REBROFERIT I e > 720 REBRTIEBRIGEE I 7 %
ThHho7z25, TOREORAETIEIT Yy E=T7 -NgEN
DEBIROONEVWEEZOND,

MVFARES X O VFA ML, X & BRX M
THEEZRIRO LN h ol Bk, AHLY Z, f
FDFVENC AR 2 T2 %EET 5 L RO K

Table 3. Effect of pineapple bran silage (PS) or black tea residue (BR) on feed intake, milk yield and milk

composition
Diet 1 Diet 2
Item Control PS5 PS10 P-value Control BR P-value
(n=5) (n=5) (n=5) (n=7) (n=7)
Dry matter intake (kg/d) 22.2 22.2 229 0.71 21.0 21.3 0.86
Milk yield (kg/d) 22.3 21.2 234 0.73 231 237 0.86
Milk compositon (%)
Fat 450 424 428 0.48 4.36 450 0.59
Protein 359 347 355 0.61 381 373 057
Lactose 455 4.67 459 0.32 4.33 4.25 0.13
Total solids 13.64 13.38 1275 0.98 1354 1351 0.93
Solids non-fat 9.14 9.13 9.14 045 9.24 9.06 0.28
Somatic cell counts (X 10°/mL) — — — — 152 140 0.82
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Table 4 Effect of pineapple bran silage (PS) or black tea residue (BR) on fatty acid composition of milk fat and
DPPH ! radical scavenging activity in milk

Diet 1 Diet 2
Item Control PS5 PS10 P-value®  Control BR P-value®
(n=5) (n=5) (n=5) (n=7) (n=7)
Fatty acid (mg/100mg FAME?)
Caproic acid (C6:0) 1.63 1.70 1.73 0.39 1.68 161 0.58
Caprylic acid (C8:0) 1.16 1.19 1.24 0.46 1.22 1.16 0.46
Capric acid (C10:0) 274 2.86 292 0.46 3.04 2.86 0.54
Lauric acid (C12:0) 333 349 356 0.46 3.66 342 0.55
Myristic acid (C14:0) 11.39 11.65 11.78 0.48 1157 11.14 0.56
Myristoleic acid (C14:1) 0.99 0.96 1.06 0.61 1.18 1.08 0.34
Palmitic acid (C16:0) 32.24 3352 3395 0.08 31.19 30.32 0.60
Palmitoleic acid (C16:1) 1.55 157 143 0.71 1.73 1.67 0.38
Stearic acid (C18:0) 10.66 10.07 10.14 0.37 9.63 10.23 0.62
Oleic acid (C18:1) 2147 20.58 19.69 0.23 21.20 2258 041
VA" (11 C181) 0.94 0.96 0.96 0.66 1.02 1.07 0.27
Linoleic acid (C18:2) 1.78 1.76 197 0.61 227 2.34 0.63
CLA® (¢-9, +11 C18:2) 0.81 0.79 0.84 0.44 0.80 0.88 0.09
Linolenic acid (C18:3) 0.62 0.55 0.51 040 0.54 0.59 0.39
Saturated fatty acids 69.16 70.36 71.18 0.18 68.31 66.78 0.17
Unsaturated fatty acids 30.84 29.64 28382 0.18 31.69 3322 0.18
DPPH (Unit/uL) 7.27 7.60 6.75 0.25 2.69 257 0.84

1,1-diphenyl- 2 -picrylhydrazyl.

P<0.10; tended to be increased or decreased.
Fatty acid methyl ester.

Vaccenic acid.

Conjugated linoleic acid.
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Effect of Sampling Volume for Viable Bacterial Count and
Somatic Cell Count in Cows’ Foremilk
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Summary

The present study sought to investigate the relationships between the foremilk and viable bacterial counts and
somatic cell counts in milking cows. Milk samples were collected from 12 quarters of 12 clinically healthy Holstein
cows prior to milking; 150 mL of foremilk per quarter were split into 10 groups (0-5, 5-10, 10-15, 15-20, 20-25, 25-50,
50-75, 75-100, 100-125, 125-150mL). The mastitis-inducing bacteria present within the foremilk were identified, and
the viable bacterial counts and somatic cell counts in the samples were also measured. Coagulase-negative
staphylococci (CNS) were isolated from 4 quarters, other Streptococci (OS) were detected in 4 quarters, both CNS
and OS were found in 4 quarters, and Staphylococcus aureus was identified in 1 quarter. The amounts of bacteria
in foremilk samples ranging from 20 to 150 mL were significantly lower than in foremilk samples from the first 0
to 5 mL. The foremilk harvested at 5 to 10 mL showed significantly higher bacterial counts than the foremilk
bacterial levels in samples from 25 to 150 mL. While examining somatic cell counts, it was discovered that there
were no significant differences according to the amount of foremilk. It was clarified that at least 20 mL or more of
foremilking was necessary to maintain hygienic milk quality.

Key words : foremilk, mastitis, bacterial counts, somatic cell counts, cow
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Introduction

Mastitis is caused by the invasion of microorganisms
into the mammary gland *. Since mastitis lowers milk
yield, the disease has caused enormous economic losses

>1 Mastitis also has

for dairy farms worldwide
significant effects on public health and the dairy
industry in the production of safe, raw milk.
Bacteriological tests ® and somatic cell counts are
mainly used to monitor mastitis and make a clinical
diagnosis. Milk is created by mammary epithelial cells
from the blood, which synthesize milk and secrete the
The milk stored

within the mammary gland then descends via the milk

milk into the mammary alveoli.

duct and, in its final position, is stored within the gland
cistern or teat cistern. It is possible that bacteria
invade the teat via the top of the teat prior to milking,
and that the milk located in the gland cistern or teat
cistern is contaminated with high bacteria and somatic
cell counts. It is known that the composition of milk
varied before and after milking, and the electrical
conductivity, which is an index of mastitis, is higher
before milking®. Thus, monitoring for and diagnosis of
mastitis were generally conducted using milk after
discarding the foremilk sample 3 to 4 times. However,
no reported study has quantitatively analyzed foremilk
contamination, and the foremilk volume appropriate for
the mastitis test has not been determined.

In the present study, the relationships between the
foremilk and viable bacterial counts and somatic cell
counts in cows’ milk were examined, and the
appropriate stable milk volume needed to conduct a

mastitis test with the foremilk was determined.

Materials and Methods

Animals

Holstein cows were fed and housed within the free
stall barn of Rakuno Gakuen University Field
Education and Research Center, which was set up as a
dairy production station. Holstein cows during early
lactation (n = 2), peak lactation (n = 1), mid-lactation (n
= 1), and late lactation (n = 8) were used. Of these 12
cows (2 to 6 years of age), 12 quarters in which
bacteria were detected within the foremilk were used.
The parity of cows was 1 to 4.

Milk sampling

Following pre-dipping of the cow teat, sampling after
cleanup using a fresh towel was conducted with up to
150 mL per quarter. A total of 150 mL of foremilk per
quarter were split into 10 groups, and then each was
The first 5-mL
sample of foremilk was placed into a sterile tube (5 mL

placed into a separate sterile tube.

group), and the next 5 mL (ie., 5 to 10 mL of foremilk)
sample was placed into another sterile tube (10 mL
group). The next 5 mL sample (10 to 15 mL of
foremilk) was collected (15 mL group), and so forth for
the 15 to 20 mL (20 mL group), 20 to 25 mL (25 mL
group), 25 to 50 mL (50 mL group), 50 to 75 mL (75 mL
group), 75 to 100 mL (100 mL group), 100 to 125 mL
(125 mL group), and 125 to 150 mL (150 mL group)
samples, all collected in the same manner.

Bacterial isolation and identification

The milk from each quarter was prepared following
Briefly, the
sampled milk was applied to an approximately 5%

the method previously described ".

sheep blood agar medium (BD, Franklin Lakes, NJ,
USA), and the culture was then incubated at 37C for
24 h. After cultivation, the isolated strains were
identified by the presence or absence of hemolysis,
Gram staining reaction, catalase test, and coagulase
test using rabbit plasma. The viable bacterial count
was measured in 1 mL using a 3M Petrifilm AC Plate
(3M Health Care, Minneapolis, MN, USA).

Somatic cell counts

The numbers of somatic cells within the milk were
counted using a DelLaval cell counter DCC (DeLaval,
Tumba, Sweden).

Statistical analysis

The results are expressed as means * standard
deviation. A Friedman test was used for comparisons,
with p < 0.05 considered significant.

Results

Mastitis-inducing bacteria were detected in 12
quarters: coagulase-negative Staphylococci (CNS) were
detected in 3 quarters, other Streptococci (OS) in 4
quarters, both CNS and OS in 4 quarters, and
Staphylococcus aureus was detected in 1 quarter. The
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numbers of CNS, OS, CNS and OS, and SA in foremilk
are shown in Table 1. The highest bacterial count was
detected in the 5 mL group in CNS, OS, CNS and OS,
and SA-containing milk, and tended to be larger than
in the other volume groups. However, there was no
significantly variation in the viable bacterial count in
any amount of foremilk group depending on the
species of CNS, OS, and CNS and OS. In one quarter
in which SA was detected, a similar pattern to other
bacterial species was noted. The highest bacterial
count was recognized within the 5 mL group in total
milk, and it was significantly (p < 0.05) higher than in
the 20 mL to 150 mL groups. The milk of the 10 mL
group had a significantly higher bacterial count (p <
0.05) than the 50 to 150 mL group milk.

The somatic cell counts in foremilk found to have
CNS, OS, CNS and OS, and SA are shown in Table 2.
Significantly variations in the numbers of somatic cells

by bacterial species (CNS, OS, CNS and OS) were not
observed. In one quarter where SA was detected,
unlike other bacterial species, somatic cell counts were
variation. There was no significantly variation in the

somatic cell counts in the total group.

Discussion

It is not yet possible to accurately determine the
development of mastitis and the occurrence of
inappropriate treatment in cows with current

). The method using foremilk intended for

techniques ®
mastitis testing has not yet been standardized. In the
present study, viable bacterial counts and somatic cell
counts of sampled cow foremilk were both
quantitatively measured to develop an appropriate
mastitis test.

In the present study, the viable bacterial counts and

the somatic cell counts did not differ significantly by

Table 1 Bacterial counts (cfu/ml) in foremilk

lljg’cljgfi 5 10 15 20 25 50 75 100 125 150mL (ml)
CNS 3 1568+129 19+14 1711 12+07 12+09 0404 0503 18+21 1.6+24 08=0.6
0S 4 31=19 1508 09+06 0506 01+02 02=02 03+05 0.7+08 03+05 03+05
CNS+0OS 4 108+162 10+06 0907 0303 03+03 02+01 02£0.1 01£02 22%42 01£02
SA 1 70 0.3 0.2 0.3 0.1 0.02 0.03 0.03 0.01 0.01
Total 12 91+114° 13+09° 10%08 06=06" 04=06" 02=x02" 03+03" 0712 12+26™ 03+05"
CNS; Coagulase-negative staphylococci, OS; Other Streptococci, SA; Staphylococcus aureus
b et p <005

Table 2 Somatic cell counts (10* cells/ml) in foremilk
Ibfcli‘;fi 5mL  10mL  15mL  20mL  2mL  50mL  75mL  100mL  125mL  150mL
CNS 3 308+469 338+713 298+602 305840 269+107.3 17.7+84 1891027 164£796 167+879 183%912
(ON) 4 901£597 919+643 699+307 576+190 346147 364+197 377193  402+198  419+229  424+249
CNS+0OS 4 441234 476+255 367+206 312+241 307+236 300+245 275+228 295+301 301£307  303+305
SA 1 2002 259 265.8 2624 238.1 280.2 2735 9.0 924 1023
Total 12 691+600 571+450 651+684 59.1+673 483+617 499+748 492729  3H2+284  3H9+288  37.3+307

CNS; Coagulase-negative staphylococci, OS; Other Streptococci, SA; Staphylococcus aureus
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the bacterial species in the foremilk. The viable
bacterial count in the SA-isolated foremilk was not
significantly different from the foremilk with other
bacterial species isolated. However, the somatic cell
counts in the SA-isolated foremilk tended to be higher
than in the foremilk with other bacterial species
isolated. The somatic cell counts did not change
significantly by differences in the foremilk volume
samples, but bacterial counts in foremilk were
significantly higher in the 5 mL group than in the 20
mL to 150 mL groups. The bacterial counts in foremilk
were significantly higher in the 10 mL group than in
the 50 mL to 150 mL groups.

that the somatic cell counts decrease in about 80
2,9

It has been reported
seconds immediately after the start of milking In
addition, it has been reported that the electric
conductivity values before and after milking are
different ®, suggesting that the milk composition of the
foremilk are different at the beginning, especially the
first 5 ml.

tested for mastitis-causing bacteria.

Thus, strict foremilk may not be properly

The current study measured the somatic cell and
bacterial counts in cow foremilk, and the findings
suggest that there are higher levels of bacteria present
in foremilk at the beginning of forestripping. Although
somatic cell counts were not related to the amount of
foremilking, it is related to the viable bacterial counts.
Therefore, it was clarified that at least 20 mL or more
of foremilking was necessary to maintain hygienic milk
quality.
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(CNS) B X OJHEHERH (0S) DO HAEGAZhEN 4
SETHREESN, MHEORGEGED 45FE THRIEEh
7z F7, W7 FUERREAAS 1 oECHREESNZ 0-5
BLU5 10 mL TERILS N 7zwid%E ) Fi- oM B B,
25—-50, 5075, 75-100, 100-1253 & O*125-150mL
DZFNIHB LA (p<005) ICmEfEizR L7z A

Mo cix, i) FITEICL2EEIEDSN L5
co AERPIERE HE LzflitiETid, 22 e d
20mLPL EORiHE Y & g L 721, RILT D 2 LEAE
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FEOOF 1)V X SARS-CoV-22Hi% v MMIHT B
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Evaluation of SARS-CoV-2 inactivation efficiency mediated by the reagent of
COVID-19 diagnosis kits
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2-1 Hirosawa, Wako, Saitama 351-0198, Japan
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Summary

Diagnosis of coronavirus disease 2019 (COVID-19) is mainly based on the detection of the RNA of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Since the handling of the clinical specimens which obtained
from suspected or confirmed COVID-19 patient is conducted in biosafety level (BSL)-2 or BSL-3, respectively,
sample transportation between the specimen collection facilities to the inspection facilities is sometimes needed.
On the other hand, the handling of the clinical specimens in which SARS-CoV-2 is inactivated is in BSL-1. Long-
term storage and transportation of clinical specimens for diagnosis have the potential risk of leakage as it is
unclear whether SARS-CoV-2 within specimens is inactivated or not during the RNA extraction step. Here we
show that all sample treatment reagents of viral RNA extraction kits and three out of four SARS-CoV-2 detection
kits used in Japan could inactivate more than 99% SARS-CoV-2 in one minute. On the contrary, Universal
Transport Medium which is recommended for the transportation of clinical specimens by World Health
Organization and National Institute of Infectious Diseases did not inactivate SARS-CoV-2. These results provide
the insight into the process by which SARS-CoV-2 is inactivated from RNA extraction to detection and ensure the
safety during COVID-19 diagnose. In addition, we propose the possibility of a faster and safer diagnosis method
by inactivating the collected clinical specimen on the spot and detecting the RNA of SARS-CoV-2 without BSL-2
and BSL-3 facilities.

Key words : COVID-19, SARS-CoV-2 inactivation, SARS-CoV-2 diagnosis kit reagent, viral RNA extraction kit
reagent, Universal Transport Medium
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FHElaa S 4L A (SARS-CoV-2) Z20194E12)7 12
W E O A T TR RS S T BIRE, iR LS
EYATEF Y, NUFIv s EFIERILTVWSY. &
AT B BIMMO—&%2 7220 Y, HABIZ
20204E 2 A 1 HICHM oo+ A L 2 E&4E (COVID-19)
FIRERYYE L L. BUEOHhA~O#IELIZPE- T,
COVID-19D @ Wiic it 3 2 MR ol mas A Fh 2
A5, M A ST B E TORRICB T 2 REDOID
PN B G ) A7 BRI RZHO N2 5> T
V. IR OB TIE, WA REZERZIET TS
SARS-CoV-2% ZWi$ %7, TOBREDOHY v Fik:o
MWK L o T\ D,

SARS-CoV-2BIZTFHAICHB VT, b Mtk (Ficm
PR Z AW VLD T ZE SRR,  SIRTEA Vi,
) DOFRELIZ biosafety level (BSL) -1L XNV Toirbh
TWAD, RIS NMAED 5 ORNA A 5 85T
Kift £ T O/E31E SARS-CoV-24£1E D 5 W Mtk 13 BSL-2
L NV, SARS-CoV-2471F D e E MR 1Z BSL-3 L XL A%

KOLNTWSEY., RNAY A IV ATHSSARS-CoV-20
BIETFZWIIHEDL S ORNAHIH 2479 & EASHEAT

5. ZOUAVARNAMBOMRIZE T, 74
WADERPLETH 5720, FHEARIZRNA IR X
TANVADBPREEACSNZRBLE 2. T4V ARED
FEHIZBWTIE, 74V APIRNIEHAL S 72RO
PNEBSL2L NV ELEE LAV E BRI TV S
¥, RNA i 8 % O real-time reverse transcription
polymerase chain reaction (RT-PCR) %% H\ 7Kk
BIREIC X 2 7 4 v @A HARIE, BSL-1L v
TOERHlETH S, #2 T, —HIITHAERIE
WCCELZT RO TY 4 IV ARNEE L HE S L
HIENEETHL. LaL, EEIZIZSARSCoV-2
EFBRICRNAY A WATH DT KRT 74V AL SARS-
CoV-20 RNA il B 12 b T % QiaAmp viral RNA
mini kit (QLIAGEN) O ¥ 7 VLB REE 721 ) Tl
fbEhiwEw)#iErd s, FH9 RNAFMEF v

MZ X 5T, SARS-CoV2HhARBIIRHILEIND &5
EHGE S T e,

B, MAERPFOT A VAR LRNAZBEHR LD
2, RNAOHH - Fi#EEE2 4 &, EESARS-CoV-2
DOBIETHREZIT) F v PBPEEEINTVE. ZhHD
Fo MEMEHTLIET, XU ERHAOMEIZSARS
CoV2DBInT-ZWI A RETH 5, 74V ZADORE(L
DBMBENE I N TR WD ITHRIKDOILY 12D v T
X, RNAHI & RO M LETH L. E-T, 1

SE46%5 45 4 7 (2021)

HEZ2 IR ) R SARS-CoV22 RNIELT 5 Z L AR 5
nTwsb.

H A T3 SARS-CoV-20 T4l H R RIZ X7 7 1 L
LTHZLZAZ ) 2a—-—Fx vy IRHETIFIAF V7
Fa—7IRRENL T, R S WiE, Ay vE
Ry A4V AR D 5 VI3 v (PBS) 128
WENDT, MERIIREAERICRE L > THORINS
Nz o OBRKIZEA=ZERLZ T, SHH -
HHEZ OB T 2213, R EEREE (WHO) o
(B E O E BN T 204 5 v A 1285
7T = BIZHHE NS ERBIA R & OB oo g
REREEHZAELC, WXshs”. oy, HAeH
ATHRENTVAEIZ 2T VIZBWT, MERIZERM &
N7, MAERBICEZE L, 7 4 VARNAOHHA
fibhzdFTid, BIMEFEL VD, BYMEEHEREL
727 A W A ORI ORLERCHHEITIE IS A )V A O
DYAZERY DB, RIZBSL2L NV %4 L Tw
VBRI B W T, MR E SRILE MR ICHEFICREL
THILPTENE BOBBEIEL EOBRIED D
T, BSLIL XV TS 7 4 )V ARNA O A3mT
BB EZLNS.

AWFgETIE, ENTHA SN TS 7 £V ZRNAFM
H¥ v b B XUSARS-CoV2Bm T ¥y b7
VLB G 3 Y A UV R W 2% 3 T & % Universal
Transport Medium @ SARS-CoV-2D AL HE % B & A
2L 7.

M EFE
(1) #HEBELTIIILR

SARS-CoV-2 (SARS-CoV-2/JPN/TY/WK-521 #k)*’
W RGEDFZERT L VD 455 LTz 2wz Vero
E6/TMPRSS2:H1°) 1310% IR 1% (FBS), ~=
YUY, AL T EIRA Y YBIOCL-Z VY I
(PSG) B L U2 % G418 Dullbecco’'s Modified Eagle
Medium (DMEM) ZTHZE Lz, 74 IV ZAORELR
BRIZiX, 2% FBS3B & "1 % PSG i il DMEM A @
Vero E6/TMPRSS2#ll g 12 SARS-CoV-2 % 0.001 50%
Tissue Culture Infectious Dose (TCIDs,) @ JjAilli C k&
e, 2HMBICHEELFELT BNLAZLOEM
L7-.

(2) BHEOVAIZAORNELEEDRIE

RIS LR BEIR1IOEBYTHL. VA VA
RNAHiH & v b T3 % Smart Extract (i XN&H 5
7 + — A ) ®SSB, QIAamp Viral RNA mini kit
(QIAGEN) o Buffer AVL, Quick-RNA Viral kit
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1. AP R e
AFRERIZ I 72 N L A
ey *v M S RN URL
https://www.dnaform.jp/ja/information/ %e7 % a0% 94 %e7 % a9 %
b6%e7 %94 % a8 % e8 % a9 % ab % e8% 96 % ac %e3 %80 %8c % e3%82%
SSB SMART Extract Rt a6%¢€e3%82%ad%e3%83%ab %e3%82%hb9%e6%ad %9c%ed %hd %
¥F 7+ —25 | 93%eb%8e%al %e5%8f%96%e5%be %8c %e5%87 %ab %e7 %90 %
86%¢€6%b6%h2%e3%80%8d%e3%81 %ae%e7%99%ba%e5%a3%
b2/
7 4 VARNA https: > ; H : i
. AP ps.//www.qiagen.com/jp/shop/pcr/qiaamp-viral-rna-mini-
FITEA Buffer AVL Viral RNA mini kit QIAGEN qiacubekit/ #resources
Viral RNA Buffer | Quick-RNA Viral Kit Zymo https:// Www.zymore§earch.com/ collections/quick-rna-viral-kits/
Research products/quick-rna-viral-kit#components
Lysis Buffer + Maxwell® RSC Viral https://www.promegajp/products/nucleic-acid-extraction/
Proteinase K Total Nucleic Acid Promega viral-rna-extraction-viral-dna-extraction/maxwell-rsc-viral-total-
solution Purification Kit nucleic-acid-purification-kit/?catNum=AS1330#specifications
https://www.dnaform.jp/ja/information/%e3%83%80%e3%82%a4%
FRt 2t €3%83%ac%e3%82%af%e3%83%88%€e6%96%h9%e5%bc%8{%e3%81
DSR Direct-SmartAmp % AR %ab%e5%af%be%e5%b{%9c%e3%81%97%e3%81%9%e6%96%h0%e
Y7 r—A
5%9e%8b%e3%82%b3%e3%83%ad%e3%83%8a%e3%82%a6%e3%82
%a4%e3%83%ab%e3%82%b9%e5%89%8d/
SARS-CoV-2 W o O e
Y ST s ttps://www.an.shimadzu.co.jp/bio/reagents/covid-19/index.htm
e I Ly ———
¥y b
HTALFE PRlaaF AL A PRES i) https://lifescience.toyobo.co.jp/detail/detail.php?product_detail_
- M b At id=265
oo UZ
. P2 ttps://catalog.takara-bio.co.jp/product/basic_info.
SolutionA %)TE(:SARS?—C'ZJ—” 8 ph7 4% | h //catal lkara-bi ip/product/basic_inf
WillE o et php?unitid=U100009449
Ha
—H_:7 v Universal https://www.copanusa.com/sample-collection-transport-
Lige | Transport — Copan . .
St Medium processing/utm-viral-transport/
[ e i V) ¥R A — = i https://www.nissui-pharm.co.jp/pdf/products/059/05908.pdf

(Zymo Research) ® Viral RNA Buffer, Maxwell ®

TCIDy/mL) %Nz, #8TLOEHA, BEL, 1, 5

RSC Viral Total Nucleic Acid Purification Kit
(Promega) @ Lysis buffer & Proteinase K solution Dk
G % SARS-CoV-212 /9 2 ANffLie 2 WE T % 72912
w7, mz <, RNAKBTHEZEKL, HEAEZ
R % 7217 TSARS-CoV-2 O & {= T 35 Wi 3l BE 7
SARS-CoV-2i& = T-#H ¥ » + T3 % Direct-SmartAmp
(BkX&4E5F 7+ —2) ODSR, 20198 a7 A
VAR EF v b (RS EBERIERNT) @ Sample
Treatment Reagent, #Fflavw = f v A+ v b
COREEM R4 R, FRlaoF o4 LA
(SARS-CoV-2) Meli¥F v & (¥4 7354 A #klatt) @
Solution A % SARS-CoV-212x}9 % ARG LEEZ ME T 5
OICHWZ, 8512, YA NVAHERETH S
Universal Transport Medium (Copan) % SARS-CoV-2
T B2 bR R NET 5720wz T2, B
& LT, PBS% w7,

BHEFEADT 4 v H—< v v — (FLRF v b
&AL) Hh o200 uL OFRERERSEIZ, 20 uL o SARS-CoV-2
(%7 4 v 2l © 1.78 X 10° TCIDs/mL & 5\ i%3.16 x 107

BLOI0GMEIMTHE L2, 0%, 50 uL OB
Z, 05% 7 VIET VT I YEnPBS T 1 R AL
L 72 MicroSpin G-25 column (GE Healthcare) Zh%,
750x g T 2 43 L7z, I % 75 B MicroSpin G-25
column {2 L, 750%x g T 2 4 M 0, I8 %450
uL OPBSTIOfEAM L7z, Zofk, v AV Z2Iflio il
ExATHo 7.

(3) 1 ILZRAEDAEE

SARS-CoV-2® F3 il ® il 5€ 1Z TCIDy#: % JH v THT -
720 AV ARG D24KFRIRTIZ100 uL 2.0 % 10°8 /mL
@ Vero E6/TMPRSS2HlIId %2 967C 7 L — MZHEHE L 72.
Il WET BT AL NVAY T IN%E 1RSI0 F T
10f5 B BE AL, B2 L % B 72 Vero E6/TMPRSS2
MIFLIZ100 ulod A4 v 22 T L7z, 37C, 5 %CO,
BT C 1R, 8B L0612, 4V AWRERY B
&, 100 uL ®10% FBS#& 4 DMEM %z, 3 HRHX;
L, PMEET CHRENRREZBEL, Y1V ADK
etk % Hl L7z
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(4) SARS-CoV-2DRELEMDBLEDHEE

BRIED 1 5B ORI X 5 SARS-CoV-20 &Gt D
WAL OoFHEAT, HlL7.

(1 - (1 HoORERIEDEGNE) + (15
DO PBSMLIL R D EGetE)) x 100= (FHFED 155
ORI X 2 SARS-CoV-20 J& G 1k 0 i 4 5 )
(%)

HZRED 1 OB X > T, JEYPED W R FUE
DTICEL WAL, LEEoFETER I
AIED 1 5 OB X B SARS-CoV-20 &Gtk 0 i A
# [LLE] ORFELRRE AT 5 L L.

w R
(1) TAIZARNAHIEF Y FOY > TIVREHED
SARS-CoV-2DAE1EEE

7 A NVARNAHI F v oW v TV 0
SARS-CoV2D A{GALEE % 22 5 7212, 200 uL @
Smart Extract @ SSB, QIAamp Viral RNA mini kit ®
Buffer AVL, Quick-RNA Viral kit ® Viral RNA
Buffer, Maxwell ® RSC Viral Total Nucleic Acid
Purification Kit @ Lysis buffer & Proteinase K solution
DORAWNZ20 uL ® SARS-CoV-2 (7 4 v A i : 1.78
x10° TCIDy/mL) Z#RMIL 7z F 7z, BEVERIHR & L
T, PBSEHW/z. 147, 550k, 1050 RICHIEDIL
B BRFET A 72812, MicroSpin G-25 column % B W\
T, 2EWEMALZ. S0 F Y TV liz e L7
& Z A, Smart Extract ® SSB & 5 \» {& Buffer AVL T
150, 547, 105 BRE L7249 > T rondhils
WThH, BEMENFEDSNT, HMERINEATH %
10 TCIDs/mL LA F T& - 72 (Kla). — ) T, Viral
RNA buffer 3 & OFLysis Buffer & Proteinase K solution
TRILL 724 > TIViE, T 2 0EEHC Ml R A5 HE
AEINtercd, AEBRTIIEIMNZMENTE Lhro
(X1a). BN THAPBSTUIL, 145%ICH T
LEE % L7z v Vo ik, 1.0x10" TCID;/mL T
Holz (Kla). ZOZTEMD, 155HDSSBH 5\ it
Buffer AVLIZ & % LB T99.99% L) I » SARS-CoV-2D
ANEALDTHETH D Z L5 h o7z,

71T HEEEIC SR ENE DR - 72 Viral RNA buffer
B X U'Lysis Buffer & Proteinase K solution DA 12
DV, LD IEMICATE LR ZNET 572012, LD
5 J1ili © SARS-CoV-2% I W T, HikBr% 1T - 7. 20
uL @ SARS-CoV-2 (77 4 )V A Jiffi : 316X 10" TCIDs/
mL) %200 uL @ Viral RNA buffer 8 X O Lysis Buffer
& Proteinase K solution DiAWIZAML, 140, 5
Gk, 1050121 2 BRI L7z, SIS 0¥ v 7 v o i
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SSB Lysis buffer PBS

+
Proteinase K
Solution

K1. 74 VARNAJHEF Y bW ¥ FIVALELERIED
SARS-CoV-2DAHALEE DI E.

200 uL ® Smart extract® SSB, QIAamp Viral RNA mini kit ®
Buffer AVL, Quick-RNA Viral kit ® Viral RNA Buffer, Maxwell
® RSC Viral Total Nucleic Acid Purification Kit ® Lysis buffer &
Proteinase K solution D#A#1220 uL @ SARS-CoV-2 (7 f VA
Jififi : 1.78 x10° TCID,/mL) Z#MmL, 140tk 540tk 10501%
{2, MicroSpin G-25 columnZH\WC, 2JEJE#L, TCID, BT
T2 WE L7z (a). 7 208D MK - 72 Viral
RNA Buffer (b) # & ULysis Buffer & ProteinaseK solution ®ik
B (o) 2w TiE, LY IEMIIATE LRERZNE T 572012, X
) #3li> SARS-CoV-2 (7 4 b ZJfii : 316X 107 TCID,/mL)
VT, REBEEIT-72. T2, BUHEREE LTPBSZ .
W7 I 71300 & BHEFEERLTWAS, (=) EA T4
Wik LERLTWA.
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% TCIDy#: 12 & » Cl5E L7 ([1b, c). Viral RNA
buffer THLE L 72H > 7V 1 R BUCLB I 351 25T
AN, 10R5ANT % Z & THIgE DD H vk
Kotz Zo7z2, BHBRF0 TCIDs/mL T Il
OMHBATRETH 72, T72, 10EFR L9 7Tz
mz 7z/g 2B WTC, SARS-CoV-212 & % il o 28 4 1 3 7
WENLholz, TOZ EHNG, Viral RNA buffer THL
L7729 Y 7 VoliiE B BEAR TH 510 TCIDs/mL
UFTHo72 (K1b). —7J7, Lysis Buffer & Proteinase
K solution DR G CTUEL L 729 > 7 i 1 A, 10
A BT IR B ASHERE S 7228, 10085 A M3 5 2
L THIREMEDS A DN hodz. 20720, HiliRR
100 TCIDs/mL TO MDA RETH - 72, 7z,
100R5 AL 729~ T v 2z 722 BT, SARS-
CoV212 X 2 MAM IR I N o7z, T Lh
5, Lysis Buffer & Proteinase K solution ® A g THL
L7229 > 7L oIl M R T % 2 100 TCIDsy/mL
UTThos: (Hlc). B TH 2 PBSTRIAL,
1082 h 9 20EH% L2 v Z v g, 1.0x10°
TCIDy/mL T - 7.

ZOZEMNS, 14 @ Viral RNA buffer (2 & % LHL
T99.9% LL | SARS-CoV2D RiG LS HETH 5
., 143 @ Lysis Buffer & Proteinase K solution D
AW X BBETI% LA 19> SARS-CoV-2D A L ATH]
HETHEILEPHLNIIR ST,

F72, PBSTHHE L 729> 2BV, 715 L0EH

a
10°
E 100 £
R P
8 103 31\@_(%
E 10 I =
= rO it
2 1 QB
= 10 LB
1 T T T T T T T T T T T TT T
) E EE ) ELEE ) E LEE ) E £ E ) E £
()EEE()EEE ()EEE ()EEE ()EEE
— n O — n O — wn O — wn o — n O
— — — — —
DSR Sample HIfLIE&E SolutionA  PBS
treatment
reagent
2.

199

AT 72 TNE N T DWEBRATD R o720 > T
M, RERBEEEOBDIIED SN LN LS, %
R DI X 2 &G o kA 13 i3 12 £ % SARS-
CoV2DNTALTH B LEZ LN S.
(2) SARS-CoV-2EfnFi&H*x v DY > T IVLIER
BEOARELRE

SARS-CoV-2i#{n T v + O ¥ TV LB IE D
SARS-CoV-2D RNiffbEE & i A 5 72812, 200 uL &
Direct-SmartAmp ® DSR, 2019l a1+ 7 4 v Ak
HE 3 F v b o Sample Treatment Reagent, Al oo
T oA VAR F v b OFLBH, Frilaad T AL A
(SARS-CoV-2) M ¥ v b @ Solution A 1220 ulL @
SARS-CoV-2 (% 4 v A i : 1.78 X 10° TCIDsy/mL) %
WhL7z. 7, BUxmE LT, PBSZHWA. 14
%, 541k, 100 RBRICAREOR DS ZBRET L7212,
MicroSpin G-25 column # FWT, 2EE#HL. Zh
LOY TN MELE T A, DSRH 5\ ik
BT L, 14, 541, 105%ICH 7 20
BWL72% 7T, B ST, Tl
PR TH 510 TCIDy/mLUL FTh -7 (K2a). —F
T, Sample treatment reagent TR L 72H > 7 it 1
S O MLEETLOX 10° TCIDsy/mL, 5 43 WL T4.6
x10* TCIDs/mL, 1041 @ ALFE T4.6% 10 TCIDy/mL
& IR B RAT 19 2R Ge k2598 A L 7225, SARS-CoV-213 58
EZIEAE LS N 2o 7z (K2a). F 72, Solution A

10°
E
3100
[=}
(@]
e
§103
£
10? T TTT 1 | T
() EEE ()EEE ()EESs
£ E E £ E E £ E E
-] RS ]
- — -
DSR Solution A PBS

Y 4OV ZARNAHIH v O > VAL SE D SARS-CoV-2D NG e DI E.

20 uL @ SARS-CoV-2(7 A v A il : 1.78 x 10° TCID,/mL) %200 pL @ Direct-SmartAmp ® DSR, 20198 = 1 57 £ b 2 Biik#E + »
b ®»Sample Treatment Reagent, HF aoF 7 £ )V 2+ v b OFILEE, HEHaa)r v 4L Z (SARS-CoV-2) MikF > @
Solution AIZIRAL, 140tk 540f, 105712, MicroSpin G-25 column ZJW-C, 2@ L, TCID,ECThHMlizillE L7z (a). #

7 LR S ML D% © 72 Solution A IZDOWTIE, X D IEMEICATEILEEZWES 272012,

XYmoo SARS-CoV-2 (74 VA

Jifili © 316 x107 TCID,/mL) #HWT, #ziro7z (b). 7/ B LTPBSZHW, B2 T 7130l 0 FIgME & R84

ERLTWD, (=) 37 T72W#EELERLTNS.
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TR L 729 v TV, 75 20885 S Ml aE 2 R
AEN7D, RERTREREEIME TE Ldh o
(M2a). BEYEXIIRCTH2Z2PBSTREL, 15HICHT
Lg% L2 7V o i, 22x10° TCID;/mL T
Hol (K2a).

DR S, 1% H ® Direct-SmartAmp @ DSR &
SVidFil gm0V AN F v b OFRLELEI X 5
MLHEL-T99.9% LL I SARS-CoV-2D RNIHEAL A HE T dH -
7275, 143 @ Sample Treatment Reagent {2 X % WLt
TlE536% DAL TH 5 Z ENH LTk 5 7.

BT HEE IS S M FEEME DF - 72 Solution A 2D W
TiE, LY IEMICATELEEZRET 572012, I hEh
i SARS-CoV-2% JHWT, Hikrzir-72. 20 uL®»
SARS-CoV-2 (7 4 v AJifi : 316 x10" TCIDs/mL) %
200 uL @ Solution AZEM L, 147k, 540k, 104
BIC2EEBLE. 2S5O ¥ TV o iz TCID,,
PIZE - T, WE L7, Solution A TUELL 724> 7
1RSI, 10R5 A BRUC UM IR 35 1 S HE R S AL 72 A,
100R5A M9 5 2 L THB#BERAON RS otz £
D725, BHE100 TCIDs/mL T o 4l o i i 377
BECThorz. F72, 10085HmML7% v 7z iz 7=/
JalzB W T, SARS-CoV-212 & Z g AP MR I 7
Mol TOZ LB, Lysis Buffer & Proteinase K
solution DR A THIL L 724 > 7 IV D Il R AR
T#H 5100 TCID;y/mLLLFTH o7z (X2b). BEPERtE
THhHPBSTRHL, 15%ICH T LMEME LT >
TV OHiE, 1.0x10' TCIDs/mL TH - 7z,  DFEHR
M5, FAlaa v 4L Z (SARS-CoV-2) HiF v b
® Solution A2 X % 15 M ORIETII% LL D SARS-
CoV2DARTALDSTTBETH B Z E N SN 72,

F72, PBSTHUHE L 729> 7 MI2B VT, 55 LR
B0 ey IV T NEBETD R o T2 TV
S, KEREBEEOBDEIRDONL NI END, %
RIEOMINT X 5 &G 0 A 1T EE 1T X 5 SARS
CoV2DR L TH L EEZLND.

(3) Universal Transport Medium @ SARS-CoV-2D A
E{EEE

v A4 v R 3% 3K 3 T H % Universal Transport
Medium ® SARS-CoV-21Z %3 2 AN{EfLeE 2 W& 5 5 72
W12, 20 ul® SARS-CoV-2 (7 £ v A F7ili + 1.78 x 10°
TCIDs/mL) %200 uL @ Universal Transport Medium
WAL, 72, Btk g & LTSSB%, Rtk
ELTPBSEHW. A% 140% 540k 104
%12 Universal Transport Medium ® &%) % f3:9 5 72
® 12, MicroSpin G-25 column # H W C, 28 L
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Transport
Medium

3. 7AWV Al HRIETH 5 Universal Transport
Medium @ SARS-CoV-2D AN EILRED I 7E.

20 UL ®SARSCoV-2 (% 4 L 2 Jyfli : 1.78x 10° TCID, /mL) %
200 uL @ Universal Transport Medium (ZiRA& L, 141, 54
., 1012, MicroSpin G-25 column % HWC, 2 EEJE# L,
TCID Tl &Mz L7z, F72, Bthiigs LCSSB%, Btk
WMEEE L CPBSZ MW7z, #2727 713 WMo & FE sz
ARLTWA. (=) P I2EBRLERLTWVS.

. INsoH T rvoifizillE Ll 2 A,
Universal Transport Medium % 14 [, 54 [, 10%
FLEEL, &7 20#% L2y T icBne, Btk
DRV HRDO N o7 (K3).

DT EDNS, TA VAl EHRAIE TS 5 Universal
Transport Medium @ SARS-CoV-21Z %} 3 % AL g
HE3BWIZ EDPWHL NI - 7.

z =

AFFETIE T AV ARNAFHI F v b B X U'SARS-
CoV2ifmTHith ¥ v b oW v 7 IVHERAIE, 7 1)L
#ify % ¥ T & % Universal Transport Medium ® SARS-
CoV2DAIEALTBIC O WTHGEL (£2), 32D FEE
TR H N

E—ICHAENTHEHAENTWS Y 4 )LV ARNA i
Fv boY 7 IVALBEELEE, Smart Extract @ SSB,
QIAamp Viral RNA mini kit @ Buffer AVL, Quick-
RNA Viral kit ® Viral RNA Buffer 3 X Of Maxwell ™
RSC Viral Total Nucleic Acid Purification Kit @ Lysis
buffer & Proteinase K solution ® { & i 1% 4= T SARS-
CoV-212x 9 2 AEALiEZ A L, 147 OB TI9% LA
LD SARS-CoV2% N L35 Z LV L NI - 7.
#F v bOY 2TV, BiRZ 3 Ty
ZRETHLI DL, RERIMREISOT A VA
RNAHI OBRIZ, #HLIZ A W ADPRTFL SN D T
ERRLTWD. EICSARS-CoV2 -5 T HF v b
DI T IWVALBIAHE T H 5 Direct-SmartAmp ® DSR,
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# 2. ZHAFEDSARS-CoV-21IxT 5 ANHALRED X L &

ENG ol A S A BYGMEDOWA (1 531%)
SSB 99.99% V) I
Buffer AVL 99.99% V). I
7 4 )V ARNA D
1 L) Viral RNA Buffer 99.9% P I
Lysis Buffer + Proteinase K solution 99% V) I
DSR 99.9% L) I
e Sample Treatment Reagent 53.60%
SARS-CoV-2i& F v b —
OV-ZRRT AR HTLER 99.9% L I-
SolutionA 99% L I
27V % AR Universal Transport Medium L
.+ 100mgE0 )
EROKM(BEER R //. yooe,
HBATRS
- - ”LA\A\ '| '
“h o T
[smpmaorzcze | ® \ | B Riswz
v v V V
) HANREESD i A AFELRE !

4. SMART Extract ®WEE Y > 7V OEFFE.
SMART Extract \ZftE$ % A7 72 WhE 0G0 OENICANT, 0B EERZ 27 7ICE&R8E5. Z08%, AT 7%

T4 H—=<v ¥y —HDSSBIZ

FRlaar 4 v A v ORI, FRloa s
7 £ )V A (SARS-CoV-2) ¥t F v b+ @ Solution A 7%
SARS-CoV-21Zx 4 2 Aiffbie 2 A L, 1MoL
T, 99%LL LD SARS-CoV-2% Niffbkd 56 2 & 250
L7z —HT, 200988 a7 4V AIMRES v
I @ Sample Treatment Reagent & FF[EEAERYIZ SARS-
CoV2% RMEAL L 724, Mo & ek L 2Biciz 2o
AEALREIZEE <, 100 ORBTH, SE4ITILSARS-
CoV2% R b2 2 LS TE Loz, RIFFETHO
72 SARS-CoV-2i& fx T ¢ v Md&TH v 7 VL
HEOREH, SHHOMBMHEELLEEL, YA IVA
LZOMBTAAE LIS EEZLND. LL, ZIKTJJT
FEDRERDP ORIE L DRAETZNT T, 74 VAHSE
BAREE SN RVWRELDH DL I L0 b, 1‘5{17#0)3‘1?)?&‘/‘
FEEIAT) LENH L. T2, B LR E EER
%“CLIEL, NEAL$ 5 Z & T, BSL-2#&Ai A5 7% W i ik
IZBWTYH, HRHIZSARS-CoV2D B WA RE & 72 5
CEDEZONDDS, v T VLB AL EE DS
RZDOL) BB L NEEZOND. B
127 4 )V A% T & 5 Universal Transport Medium

ZL, BT 5. BEERICERPITHER T O SARS-CoV2I3MFLEND L EX LN,

DSSARS-CoV2D AL Z B S LW E X LI L
72. Universal Transport Medium 27 £ )V 2 44
Dk, MR, RUHRAFEZTO200RETHD,
SARS-CoV2DAHEALREAS 2\ T &1L, 7 A WV A DG
WxE MW o72F ¥, BSL-2X° BSL-3% A 3 5 W38 HE % (2 i
HETHILET, TANADOHMELHE O RE L 7
L7280, FEEICERLZMETH L. EIERGSEVIZERT D
Universal Transport Medium % Universal Transfer
Medium % Viral Transport Medium T3 5 2 & %
%wtfwé”.L#L 2 4V A% 5 RNA Ol 3
TN TR WEAIIIEAR=EREZ 1T, AHH -
ﬁﬁﬁ&t@ﬁﬁﬁiti,WHO@F@%%%E@%
EHENCET A 5 A ZBITFEH 7T —BIH
SN D ERIRAR 2 & ORUY ] 5E 20 ik 35 % F T
L72Wk s CTh D, SOOI IMEICH®E T 572
O, WOV AZIZEDLDTHENEEZEZOSNLD, T4
VA DBAZTZWI O A ZAT I BHIZIE, 74 VA ZAHL
LTHAHHERZLIZED, SHIEGE) X7 2T 5
ZENTELEEZOLND.

AT TR L 723 %D H B, $§12 Smart Extract D



202 K& MRk

SSB $ & U Direct-SmartAmp ® DSR (3 B IHFH ¥ < Wi
HDHVIINERE AT T THRM L7-DbIZ, HEAT 7%
SSBIZIZL, "ANAZBEHNT A LM ESNTVS
(K 4). ARFZERERDS, A7 7 THRM S h ik o
ANV I HIZSSBEB L UTDSRIZ & o TH#H R 212
RiFfbEsnbEEz oMb, TiESARS-CoV-2D ik Hi
RIS DY D) A Y &I T 5251 TR
{, BSL-2fii & F7- Witk ic BT, R mHER
U7 A VA RNA Ol & OB 3T 2 5 W RETE % 7R
L Cw A, [[EKEIZQIAamp Viral RNA mini kit ®
Buffer AVLIX, k& oREGH%, 105U LDV Fa
NR= ;=27 VR THER I TR WS, HRE L
T, 1054 v FaxX— b ELTDH, 74NV A
RNADMEISHEL 2w EPPR I TS, 20
728, M L 7o kR % 3 % A2 12 Buffer AVL TULFES 5
LT, TANVAEANEL L ZZIRBE TR - PRAFATT RE
ThoH02dLhkwv., —hHT, BATOMEERORIUE, F
WCHEZBICI s THEF2—7ofic 12 mLEEOHD
FRRE STV, RS N2HIKE, € O%BSL2
BoEANLHE N, BHWICHWONEA, ZRFTO
W, AR o 4V ARG AL VWD D LHE
26N, YA NVADRBDI A7 2T HLEEZLND.
ARFFFEIT BT, 201998 2 1 F 7 £ )b A Mg ik 3
¥ v b ®Sample Treatment Reagent (3D &8 & bz
LT, AELREATGW C EAVRE N ARFZE TR L
SREOHB I AR E ShTwawnizo, HEll
D& MWD, O X ) AT LREDE W IERIE oM
BERMLTWEEDEEZLNDL. REOWSDEE
A SR TOWZWEIRIZBWTIE, &F v ORI
AT 2 A3 2 DIEARIIED & 9 kBRI ETH
HeEZOLND, —HT, RFEBRRIIETOREICD
WC, #ERINTWSLTFa ha—VEIZRL L —EDH
®T, BEYVANVAHEREGLT, Thh72bDTH5
728, FEEOWKE WL 228312, A 4L W UA
WLREZ R S 2 WITREVEII AT 5. LA L, AAFZEIC
BOTHELNEF Y sV v T VBRI O AR TEILEE
DFEWOHAFNL, SHREHRIEHE»BIZTF B Z T 512
Hizh), EOF v b ERED XTSI & TG
MR TELPERTEDLOTCHELRDIDOTHAL. T2,
A7 1%, BSL-2%° BSL-3#% i O 7 Wik 2 B W T
b, RS MMtk % Z 08 TRIEEL, BHThZ &
T, LR RBIETBRISTE L WHENEZIRS LY
LHERTH 5.

AREFMWFIE D FEATICH 720, CEREHFEAE [l 1
NR—=Yay ZAVATAER TV T T 4] 1B EF

SE46%5 45 4 7 (2021)
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R aaF 4 )L A (SARS-CoV-2) DiEfnFHAC
9 B AR DI Y P i, SARS-CoV-29F1E D B\ iR
13 biosafety level (BSL) -2L \)b, SARS-CoV-2£1E D
WML BSL-3L NIV ATRD LN TV 5728, KEITH
R B U 723 H O AT Dk 2SI & 7 b
— 74, SARS-CoV22S AL S N 72 MK DI Fwv i
BSLILXWEZRSL, Lo, BEEEZMFEELZTAV
2 OEMHORERHEITREI T A V2D DO Y A2
L0 9 5D, SARS-CoV2HARIHL S N T2 03

EIZ > Ty, AifETIE, ENTHEHRShTw.
T A NVARNAHIF v b9 B, WM L7 45
T AFEDY 7 VI ASE B X U'SARS-CoV-23# = T-#%
¥y b9 L, WA L7z 4 flirh 3fEoH > 7
WLBEEERIE S 1 43 DAPIIZ SARS-CoV-2%99% LA E AL 3
HZlwWohE Lz, —hHT, YA NVAMEBRTH S
Universal Transport Medium (& SARS-CoV-2% A i 1k
LWz EDHERR SNz RERIE, 74V ARNAHH
HW¥ v B LOSARS-CoV-2#m T ¥ v M EMHHT
HIZH7:0, EOMWBIZBWT, SARS-CoV-2234151k
ENZVOHRES 2, X DREITT AN AEGEDO B
AR L 7 A, F 7z, BSL-2X BSL-3i%fii D 72 W a1
BWTh, NS NMEE ZDLTRIEILL, 2T
5Z2L2T, L)HER,PRBIZTBWTTE LML
SLIDBERTHS.

¥ — 17 — F 1 COVID-19, SARS-CoV-24i%ifk, SARS-
CoV-2iifaF R F v MEkdE, 7 4 W A RNA LR
3£, Universal Transport Medium
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1. #

20184F 9 A2l B IFAZ B v THK 2 (Classical Swine
Fever : CSF) 23384 L7z, EWNTIL19924F DIk, 264F
WO THY, Zok, BiEFROBEMEL ED N RPN
HivZzAs, AR, ZEE AR &R & i
BAGLRD e Tz Z O, BHEA ¥ Y TOREGER
QRERR SN, BRIETOPMENLL B 1) E1FIC% S
20194E 9 HiZiE, B EBRTCSF2 3L L7 Zhik
20184ELARE, BHBRICBII 2 WO CoRGRAETH Y, B
BN 2 7B BIE K&, o CSFBiEBR» T 7
FUBHANERE AR AL o7z, ARTIE,
SHROOBRIEDOZE LT 5726, 20194 9 ~11H 1285
FELCHA: L 72 CSF OB EE & F8 4 B B % BhiExt
IEDOEBIZONTHRET 5.

i

46, 205~215 (2021)

2. REBIE

20194 9 A13H, Sy EIEBRICH OZRY; TRERIN416IH
L7 % CSFOFEENHER S N7z, T ok, FAITHIZ
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