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ABSTRACT

This study researched the current occurrence status of viral diseases of solanaceous
crops in the main production areas of Gangwon region, for four years from 2014 to
2018, From 2014 to 2018, in eight cities and counties including Chuncheon, CMV, BBWVZ,
PMMoV, TSWV, and PVY occurred in chilli peppers., In case of tomato, the research
was performed in 2017 and 2018 while TSWV and TYLCV were verified in Chuncheon,
Hoengseong, and Cheorwon, Egpecially, TYLCV occurred in Chuncheon region for the
first time in 2017, which was verified in 2018, Lastly, the current occurrence status of
viral diseases of bell peppers was researched in gseven cities and counties like
Gangneung, Hoengseong, and Cheorwon from 2015 to 2018, In the results, CMV, BBWVZ,
PMMoV, PepMoV, and TSWV were verified in bell peppers of Gangwon region, During
the research period, there were no crops suspected or infected by BWYV, so that it is
judged that there is no villiferous or infected aphid by this virus in Gangwon—do, Such
results of this study could be used as the basic data for the stable production of crops
through the early prevention of plant diseases occurring in the solanaceous crops of

Gangwon region,
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1. g941==

1% S S AfSpl W A% 2 S U ARE oIt e
St Qe AumE ol Wast A SHED 9m Autelds e i Z7bsha
Q. 2004 EvlEd %Hé—lﬂ}oli’ﬂ/\ Tomato bushy stunt virus, TBSV)E AlZto=2 20074
Sutzlo] FHlolH A (squach mosaic virus, SqQMV), 2008W AR|ZF&ulo| 2o = (Potato spindle
tuber viroid, PSTVd) ¢} EwlEgslolurdlulo]# X (Tomato yellow leaf curl virus, TYLCV),
20108 AlgtEatshalo| e A (Beet western yellows virus, BWYV), 20121 £5-8F3l x}o] 74}
O (Turnip yellow mosaic virus, TYMV), 2013@ EnlEE|ZUlo|H A (Tomato chlorosis virus,
ToCV) @} AAHo|nzlo] A Hlo] 2 A ( P]antago asiatica mosaic virus, PIAMV)7} WrA2 3}
ek, ole] w2k FAIA TP Sefsto] els TATE Ol 1252 e
Ateiielksdlo| 8 A (Beet western ye]]ows virus, BWYV), YA gEn)f|&shulo]s 2 (Cucurbit
aphid—borne yellows virus, CABYV), S&QdAulo|d A (Luphorbia leaf curl virus, EulCV),
ZolA|oA| A zufol ¥ A (Kast Asian Passiflora virus, EAPV), B-A3}xvbaulo|d X (Impatiens
necrotic spot virus, INSV), mfgfopleb2ldlo|H X (Papaya leat curl virus, PalCuV), Z7o|XHA}
o| A ke Aulo|H A (Plantago asiatica mosaic viurs, PIAMV), EHlEHEQZHlo]H A (Tomato
bushy stunt virus, TBSV), BEwlEE|Zulo|H A (Tomato chlorosis virus, ToCV), EuEERA
Y zulo|H X (Tomato spotted wilt virus, TSWV), EnEZSIId-ulo|H A (Tomato yellow leaf
curl virus, TYLCV), £E8 8tz o|Fvlo|H A (Turnip yellow mosaic virus, TYMV)7} U},

olefzr F7lwe vlolEAsh AnhioleAvt AR Fo ANEN ] AT E7E s}
Sk A sholelano] o WS ARHe] S 4 S 27108 el ARE A Faw
AzAFOIL, e} AU Yol A AR AAS P voleise] FRG WA W
540l gt A7t ol R A A kot wPAGNA 7] AeS T 4 ST wEpA s
A9 9 A= vlolgA FR B BEIAY ot Ak A 270G 9 oale] g Ae)
7S] FABAE 48] s & dAE AT
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2. Mz H HE

(HAMIR A 7|2 Hetol e HEX(F F7HEe] viol3A 2 22X|= &)
AN 1) ZdAYS =7k vpolga RUEY 2 4 WA Z2EE AT
7 Zrlualnlolgla RUE LS 98 2014WRE 2018E 7K EU}E a2zt =,
W 2o A Hhels Hlol@] Ao HRAORARS ARSI AP A7) A4l & 30974, 60Y 2
FE7|o) AAE Stk FAFE 2AF A7) 9 il AR e HE M= 2014 FE 20184
7A &3, B, dtolA CABYV, CMV, WMV, ZYMVY] gt 459 vlo|# L 'BAFLSRAE
AAIBERAL, Hi oM 2014d ~2018E71A] 74, 9, A, A4 TYMV, TuMV, CMV,
RMVe] gl vhela]s WAekle 2ARIGIT, #Z a7k 201510 5H 2018'd7H4] BWYV, CMV,
BBWV2, PMMoV, TSWV, PepMoVe] tigh Hiole{AE RUEY sttt nixwfe=s EntE=
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a7k} vp7EX 2 2015W ~2018W 7R 24, A
TbLCV, TSWV, TBSVY] gt 5%9] vjo]g| A2 XY

vpolg FAA R RT-PCRIHE o]&35to] nlolg|as HAsIgleh. 41 ARE AlRE 1sml
EHo 1emx1mA 7|2 X2 B upast & easy—spin - [DNA free] Total RNA Extraction kit
(iNtRON Biotechnology, Seongnam, Korea)Z ©]835}0] AFEA} x| uwlgt EE& 3190
a4h AEAA AA dike g & Ak F2EES ] o] &3i8lnt, FHA Xk i
Hpo|2|29] o] Zpo|ns HEXTH FHEYHsH FAEEIA HARIFE ZetojHE
A8-319 o 13} 2l PCR ZAIH Eole 20plzE 1XAccuPower® PCR Master Mix
(Bioneer, Daejeon, Korea) 21,
RNA 2ul, D.W 14pl 2 ghg A HT}

RT-PCR Z4-& 55CoA] 308, 95CoA 108 GAAF vE8 ¥ 95T A 1087t denaturation
& 95CoA] 30%, 57CoA 40%, 72T oAl 45%2 3532 R P14 ThLCV(Tobacco leaf
curl virug) 9 TYLCVE 95°C°ﬂ/\1 387F denaturation &, 94Co] A 20z, 55CoA] 30%,
72CoA 182 353 702 A3ttt PCRo] IREWH zF AMHES 1.2% agarose gelol Al
AAES Bo) BRARE ST,

, A, A, oA ToCV, TYLCV,
A EE ARG ZAA A E
A

Forward primer(10 pmol) 1pl, Reverse primer(10 pmol) 1ul,

H 1. Holg A oM F ZHo ASE ZEo|H =28

— . PCRAIZ
TER majo|n 02 of 7| M (5~
ol 2 ol Of [ M€ (5'-3") 371(bp)
oy MV DP ul CGTCGTGGTTCCCGOTCCG S000
CMV DP d2 AGCGCGCATCGCCGAAAGAT D
BBWV2 1-1u AAACAAACAGCTTTCGTTCCG
BBWVZ  Bewve 1R GCCATCTCATTGGCATGG A 48bp
PepMoV ul AATGGCACGTCOCCAAA
PepMoV' po MoV di TOTCTCTCATGCCAACTACGA 705bp
vy PMMoV 6F CAGTTTCCAGTGCCAATCAATTA 156
0 PMMoV 6R GTTGTAGCCCAGGTGAGTCCACTC P
by PVY NAO GCATACGACATAGGAGAAACTG .
PVY C10 TATGATAAAAGTAGTACAGG p
BWYV 95F CGAATCTTGAACACAGCAGAG
BWYV  pwyv 784R TGTGGGATCTTGAAGGATAGG 690bp
ooy TSWV 6F GAGATTCTCAGAATTCCCAGT 150t
TSWV 6R AGAGCAATCGTGTCAATTTTATTC D
ooy ToCV-M—4F AGAAGATCCGOGCTAATGCTAA .
ToCV-M-4R GGTCATCTTCCCAAACACGA p
tyler 18 GTCAACCAATCAAATTGCATCCTC AA
LV ey 1-9r GTCCAAAATCCATTGGGO {12h
gy 12 GTCAGCCCTAATTTGAACGG
TRLEY o 1 AGCTTGTTCCTTAGACG #rdhp
TBSV 9-F AGGTATGTTGACAGGGATGTC
TBSV  1psv o-R TTGOCAGGGTACATGGCCCTG 898bp
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2
ua, @), getel oEk A SEAE vl Ay HE U A/AW)S FYS 99 &4
A%, WA, 9L AROIA oleia REepe 2SI, Mg 201419RE 20187HK] PIAMV
5 459 volese] diat APHS RABIAL, WY1 20169~201780] SMoVE 559 upo]
gzl gt WARAE ANSIYE AR skl iy woleiael So] Zafolt HEEH
S dRer AERsHeld PRT ZetonE Agslglon, X 2, 37 Lo, AR

w4 e AR 1 g
= 2 #aiHiolaA QAZ FEo) ABS Defoy 22
Hro[2 A Zato|H 0|8 HI|ME(5-3") PCRAE 3 7|(bp)
PAMV DMV DRy GOT GGT TAA GTT TGO CRA TA 5700y
LSV LSV-F GAT GTC GAA GGT GTC AAA AGC TGC B51bn
LSV-R CAC TGT TAG AGC AAC GAC TAA CCC
LMoV ILMoV-F GGC TGT TTC ATC TGG AAG TGT GC 300bp
IMoV-R CAT GGT TTG TGC ATA GAG AAT GG

H 3. EHolHA oMF ZIT| Al ZE0jH =&

Hp O 2{ A z2t0|H 0|F HI|ME(E -3 ) PCRM= 3 7|(bp)
MoV oMoV-UTF GCTACCATCCGTGATAACA 950
SMoV-UTR CCTACATAGAGAACTGTCG
v SCV-POF CCACAGATAACAATGACAGA 408
SCV-ROF CCTCTAAAGCGCATACTGT
SMYEV SMYEV—-FPF ACAATCGCYCTGGTCAGTAA 399
SMYEV-TPR GCTGGGTAGAAGAAGAAFTGAGA
VBV SVBV-CPF GATGATTGACTACAGCAGC 331
SVBV-CPR CCATATTGTGTTTCCGGTG
ARMY ArMV—-CPF GTATTACGTGGGTTATGAG 988
ArMV—-CPR CTGCCTCAAACTCAGCATA
NSV SNSV-CPF CCCAACTTGTTTTGACAAGT 509,
SNSV-CPR GCACCACACAATTGTTAT
& o SpaV-HSF ATGTTCATGAAATCAGTTTGTG 675
o SpaV-HSR AACGGATGAGAATTACAGTC
SLRIV SLRSV-CPF AAGTTACACCTTCATGCGC 918
SLRSV-CPR AAAGAGGTGGTTGGTTGTAT
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W 4 AGE BE-FWF- A5 27 eeutoles FUREAE B4

TSWV, TYLCV, LMoVe] i3t 2 9 wi7f5d Hus 4% 33 F9¥AE #ofs]
e S, ARE, HiztRelE ARst Hes 2ARE AASITE AR E 7ol I B
e Ame 5] FAAFES i PCRERES o835ty Hiold s FASIUT. A4
AYE AmE Loml FEO| 1w vy gl vpagk & g w7 & 7| ES AR
DNA 9 RNAE F&3}9rt g@H7l3o]= AccuPrep Genomic DNA Extraction Kit(Bioneer,
Dacjeon, Korea)& ol§te] ALg4} niirele] wel HelS shelon] sZoldld DNAS Hel3t
3 PCR ko] o]&3l9it;. A Hd= easy—spin  [DNA free] Total RNA Extraction kit
(iNtRON Biotechnology, Seongnam, Korea)E ©¢]-83te] AFS-R} oL uet Ee]& #dis}
Rt FHA Aghe]] 4 vlol#] 9] Fo] Zetolm s HEZZH FHe ATt AEHE I T A]
tzpelst Zato|WE Abgslglew, ¥ 13 P2l PCR XM ZEHE 20ulE Maxime PCR
PreMix Kit (i—-MAX™ II)(iNtRON Biotechnology, Seongnam, Korea) 2ul, Forward primer (10 pmol)
1ul, Reverse primer(10 pmol) 1ul, DNA 2ul, DW 142 TYLCVE WRS-A|FH I, RT-PCR FAJH
Zolo 20plE SuPrimeScript RT—-PCR Premix(2X)(GeNet Bio, Daejeon, Korea) 2ul,
Forward primer(10 pmol) 1ul, Reverse primer(10 pmol) 1ul, DNA 2ul, D,W 14pl& TSWVE
HHSAlF T

PCRE 95C oAl 3EZE denaturation 3, 95CoA 20&, 55CoA 30%, 72CoA 120=
3532 R8P, TbLCV(Tobacco leat curl virus) €+ TYLCVE 95Co| A 38-7F denaturation
B 94Co A 20z, 55CoA 30%, 72Co A 182 353 2de= A3ty L, RT-PCR
ZAL 55Co|A] 305, 95°Co|A] 108 HHAF v ¥ 95Cof|A] 1057} denaturation &, 95T 9]

A 30z, 57CoA 40z, 72 CoA 4522 3532 A3sty L PCRIF RT-PCRo] &=xH 7+

s s

AFE- 1.2% agarose gelolH A7195-& Fol 4ol P& Selsian,

o
O

-

3. Zat & nH

(HAMSR oA 7|=Hetof| T2 JEXS Z71d2] iol2{a 32 22X 28)

ANE 1) ZFLAE A7 volgA BUHE 9 75 WA Z2EE AT

A MR HE AT vlolg A WA ZARE 918l 2014dRE 20187 =3, I,
S| WEAA A ARE Yt dxd, A9 FEES Y 20149d= CABYVZ}
FTNA 50%, oAM= 40%H L, 20150l FoME 42%, BN 50%9] TAES
HYth 20160 CABYVZE &F, AoA 669U dFolA= 5029 AEES HIoh
20179 %)= CABYVZ} FtollA 80.7%, EX o e 23%9.21, CMV= EX ANt 46%9] T ES
Heloh WMVE £3 42%, S 15927 ZYMVy EFo|AT 30% WAYsHTE, 2018 9+
CABYVZ} SF o)A 88.2%, WMV 53%, ZYMV 41%7} HAYslSIcHE 4).
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H 4, UE HO|HA ZLUEE Zut (*: Z7tgtaldtol2{A)
RT-PCR Z 1t

X e MENE B CMV WMV ZYMV
2 2016 12 8 — — —
= 2017 26 6 12 11 8
2014 30 12 - - -
514] 2015 24 12 ~ ~ ~
2016 24 16 - - -
2014 30 15 - - -
2015 24 10 - - -
P 2016 20 10 - — —
2017 26 8 0 4 0
2018 17 15 0 9 i
2014 60 a7 0 0 0
2015 48 29 0 0 0
g 2016 56 34 0 0 0
2017 52 14 12 15 8
2018 17 15 0 9 7

F AR w3 204N E 2018W7HA] 7FE, Efld, AbH, g9 mEA|ElE AR oA o
ANRE Aste] Hddstrt, 71 23t 20149l oA TuMVZE 100%ATE QL TL, 2015W o)+
TuMVZ} 412, AAolA 100%7 A= gled, gulois 60%9] Xdh&S Bt 2016W A
AFE = TuMvVE B 60%, AT FAAE 40%, CMVE Y] 20%, AHF - AA A=
10%%ch. 201790 TuMV S5 e s Uelgil A9 HE82 g4 48.3%, €Y 39.2%=
AchE| g}, vpxghe @ 2018 ol TuMV HJW] 42 8%, Al 31.2%, CMV HW 14%, A4 12 5%
LFEFSLTHGEE 5),

E 5 HiF dHio|#HA ZLEE AL} (*: Z7ta/dIo|HqA)
- RT-PCR 21}

ES A= MEA= TYMV* TuMV cMV RMV

pAS=S 2018 6 0 0 0 —
9014 9 0 99 0 0
2015 10 0 6 — -

=1L 2016 10 0 6 2 —
2017 98 0 11 - -
2018 7 0 3 1 ~

. 9015 14 0 14 - .
2016 10 0 4 1 —
5015 19 0 1% - -

e 92016 10 0 4 1 -
2017 31 0 15 ~ -
2018 16 0 5 9 —
9014 99 0 99 0 0
2015 36 0 39 0 0

3 2016 30 0 14 4 0
2017 59 0 26 0 0
2018 29 0 8 3 0
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Al BIAZ EvtEs 2015958 2018W7HA] &3 5 57) ATt EntE AJAAHIA A AlRE
AFste] vholes HAS SHTh drE A FEES HW 201593 2016W0= &4, H4Y,
SPOA ToCV & 3% EvlE Hpol# oA dis] A& st 3719 A BF vlol# A7t

=52 gttt 201790l &, A, Y, dOIAM ToCV & 5% EvkEHlo| Ao tigh
o5 RARIGITE I At G5 AlRlRE 3702 Aol whol# At HEE Qi Al HAR
A oM TYLCV 59.5%2] AHES EIL YHA vlolgiie HAEEA eskrh 42
TSWV 30.7%2 YEIHI ToCV & UMA| 4F9] Holsihe WAYSHH] Feter Hedw 47
TR7EA R TSWV 87.5%9] dEES HQl vhd thE slojgis dhEA] Rl mpxgres
2018 ofl&= EHA oA TYLCV 2.9%, TSWV 91.1%7} Xet=glew ToCV, TbLCV, TBSVi=
AEHA gotrh. EviE vlolgis AGdaE B 53] EAHAGE FdEs A=7]20] Wot
gH|7kFole] dEo] E7bssto] 1eQt TYLCVY] 2%k 44
TFAe] A& Q8 AFHer dFet HHjrtRelrt =

T AAFE AEAA 201700 FEEAE 2 ZAEol BlE I 2018
o= Zrgol FUEHJUL 7|22 wjd 225 WE & XHe2re FE35| Fitd 7heAo] &2
22 TYLCVY] tigt A&A ¢ AAZE 2ad oz 47 "R 6).

SN o}
P ER

H 6. EOHE HO[HA DLUHY A (*: 27tEa/Ho|HA)
- RT-PCR Z 1}
A d= HEAR ToCV* TYLCV* TbLCV TSWV* TBSV*
2015 18 0 0 0 - =
o 2016 8 0 0 0 - =
= 2017 42 0 25 0 0 0
2018 34 0 1 0 31 0
o 2017 13 0 0 0 4 0
°e 2018 7 0 0 0 5 0
2015 6 0 0 0 - -
A 2016 8 0 0 0 - -
2017 16 0 0 0 14 0
o 2015 16 0 0 0 - -
= 2016 6 0 0 0 - -
ok 2017 24 0 0 0 0 0
2015 40 0 0 0 0 0
- 2016 22 0 0 0 0 0
2017 95 0 25 0 18 0
2018 41 0 1 0 36 0

apAgte 2 gxeyh AL iR oA 3R dpolea WY 2AHE 918 2015 %
201897HA] 5 5 87 Aol ARE skl vpolga HAEL siGivh dAxdE AW 3
2 AEY 2015Wol= AT, 94, HHolA BWYV T 539 mpst HpolgioA o
AR siolch. 1 AT AR CMVBBWV2 75%, PMMoV 50%, TSWV 68.7%°] Z4&
wolrh FAJAlE CMV 66.6%, BBWV2 58 3%, PMMoV 16.6%, TSWV 33,3%2] Z4&S 1gl
HYOJA= CMV 65%, BBWV2 60%, PMMoV 10%9] ZEES Mol Zlea AdEyc) 201649
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Vo, 34, A4, HY, oA BWYV 5 559 #ejrt dloleolA tis) A8 Skl
SHHE ALRE 4749 A HofA] HME’M\JP A== 3 HAR JgoA= CMV 66.6%,
BBWV2 58 3%, PMMoV 16.6%, TSWV 33.3%2] Z¢ES How 20153}t nfzviA 2 BWYVE
AZE A ool AAXGL CMV-BBWV2 50%, TSWV 83.3%°] 7ZHE8S HYi BWYVS
PMMoV+= AZEA gdrt 2458 i e Hpolgjihes AEEA G TSwvt
63.1%, 82.3%2 FHAEL Horl 2017dos= 72, HA, o, TAYA BWYV, CMV,
BBWV2, TSWV, PepMoVo| thzt mlole| FHARE ZARIHET F75 ALt 34 9oA]
dlolgi A7t AZEE QT ASoA OMV 45 4%, BBWV2 93.9%, TSWV 36.3%, PepMoV
84.8%° AAES HIrh FAA = CMV 10,792 AHET Uehtal, UHA| vloldie A5
E A ggtrh, Ao A= TSWV 78,1929 ST Wty mpR|ere® 20180l AT -
oJA CMV, BBWV2, TSWV, PepMoVe] w3l Hiolglh ZHARE HARIGI=H o2
BBWV2-TSWV 50%2] Z¥EL By oA 7323t ulzlzlz]2 BBWV2 89 4%, TSWV
94.7%9] rEES HYrt 2015WRE 2018W7FA] mFayl vlo]|HAE Agksls E9F BWY VY
Ogr AU glSl=tl o] Hiolgae HRES o) wizjk]e Hiol#Ag2 ofd FrEol= BWYVE
7R REe] gIAY BWYVE] ZdE o|rt gl Ae= weko] HUM(E 7).

rN' 0|

¥ 7. 0= 2|7 Ho|HA 2L EE Ao} (*: Z2712t2|4t0]HA)
. RT-PCR ZA 1}
X Az MEAR
BWYV* CMV BBWV2  PMMoV  TSWV*  PepMoV

2015 16 0 I 12 8 11 =

2016 19 0 0 0 0 12 =
A

2017 33 0 15 31 - 12 28

2018 6 ~ 0 3 - 3 0
o 2015 12 0 8 7 ; 4 -
°° 2016 12 0 8 7 2 4 -
B2} 2017 28 0 3 0 = 0 0
AA 2016 6 0 3 3 0 5 —
. 2015 20 0 13 18 g 0 —~
29

2016 17 0 0 0 0 14 -
s}zl 2016 12 0 0 0 0 0 —

2017 26 0 0 0 - 0 0
P

2018 19 - 0 17 - 18 0
A 2017 39 0 0 0 - 25 0

2015 48 0 33 31 12 15 0
i 2016 66 0 11 10 2 35 0
2 2017 119 0 18 31 0 37 28

2018 25 0 0 20 0 21 0

404 2018ET AGHTH TN
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(O} 2) 7HTSWV)]  [E0iE(TYLCV)] : [EEI}E TSWY
J8 1, Ho&E L Hio|HA HEA

Al 2) a5 vlolgiAay AYREEAE A4S A olgAY AA +=

A S arFEof A HhAgSE vlo A HACHY RARE fldl] 2014dRE 2016W7HA] £ 5 8
Aol aEAuiR| oA AlmE AQRSHATE AR, A9d AEES EW 2014Wo] A
CMV 62.5%, BBWV2 31.3%, PMMoV 6,3%%1, PepMoV, PVY, BWYVE AZE2| okhct oF
CMV 96.6%, BBWV2 6.6%, PMMoV, PepMoV, PVY, BWYVi A&z 9ir}, OWMWL
CMV 71.1%, BBWV2 8 .8%%1l, UwX| Hlolg|AE HESER] 9grom XL CMV 93.5%,
BBWV2 6.5%%1. AAL} vp7A] & vpR] vlol# A HEEA] et 2015W2 CMV 5 652
vlolg Ao dial] 23, 742 5 s/l A oA AR Atk Auk 21 CMV 73,3%, BBWV2
60%, TSWV 33.3%% UEFGI, PepMoV, PMMoV, PVYL AZE XA ogtth, 42z oo)A=
CMV 66.6%, BBWV2 91.6%, PMMoV 16.6%, TSWV 29.1%%21, PepMoV, PVY: HZEHZ
orgkt} &% CMV 50%, BBWV2 50%, TSWV 100%% UEFGEIL, PepMoV, PMMoV, PVY:
AZE)A] oyl TAHL CMV 68,7%, BBWV2 81,.2%, PMMoV 25%, PVY 6.2%, TSWV 68, 7%=
LFERG DL PepMoVE AE2ER| 9kl HAo| A= CMV 59.1%, BBWV2 63.6%, PMMoV 27,2%,
PVY 18.1%, TSWV 63.6%% UERIl, PepMoVel ZHEE ARl gigich oFte} ¢4 CMV

~~

M o 4

o3



86.6%, BBWV2 66.6%, PMMoV 26.6%, TSWV 46,6%%.21 PepMoVS} PVYi= HZE|X] okoFrt
upxjulo 2 o= OMV - BBWV2 41,6%, PMMoV-TSWV 33,3%$I1 1419} nfE7 A2 PepMoVe}
PVY&= FEEHA gdrh vhxmtez 2016dol= CMV & 4F9 Hiolg 2o dis] &34 5 7
Ao A violegis THES AT 1 A3 E3H A= BBWV2 91,.3%, PepMoV 39,1%,
TSWV 73.9%=2 et cMVE d2EA 9ot 7ZES CMV 26.4%, BBWV2 100%,
PepMoV 16.9%, TSWV 79.2%2 ZIGE¢lerw, &4 CMV 10.5%, BBWV2 92.1%, PepMoV
13,1%, TSWV 76.3%2 UEyth, HAA S CMV 3,8%, BBWV2 88,4%, PepMoV 23%,
TSWV 92 3%= Uepdi, %ol BBWV2 40.7%, PepMoV 11.1%, TSWV 48 1%= UlebaL,
cMve) s AlBE d2EA oot QA= CMV 3.8%, BBWV2 69.2%, PepMoV 19 2%,
TSWV 53.8%= UEehtow nix|eto g 1142 BBWV2TSWV 100%2] 4Ee83 H¢a, cMmve}
PepMoV+= ZHEA] grdrt, A A HoA= AAE vlolal 71 A A4 FET; =& 3o
U=t olAE B3EE AETt 7] gEoIvhGE 8).

® 8 1 Hio|yA ZLEHE Zt (*: =7te|dtolz{A)
%o oz M EA RT-PCR Zxt
= CMV BBWV?2 PepMoV ~ PMMoV PVY BWYV* TSWv*
2% 2015 15 11 9 0 0 0 — 5
2016 46 0 42 18 - - - 34
e 2015 24 16 22 0 4 0 - 7
2016 53 14 53 9 - - - 42
£z 2015 12 6 0 0 0 — 12
2014 16 10 0 1 0 0 —
T 2015 16 11 13 0 4 1 — 11
2016 38 4 35 5 = = = 29
w3 2015 22 13 14 0 6 4 - 14
2016 26 1 23 6 - - - 24
2014 30 29 2 0 0 0 0 -
o 2015 15 13 10 0 4 0 — 7
2016 27 0 11 3 - = — 13
2014 45 32 4 0 0 0 0 =
A 2015 15 13 10 0 4 0 - 7
2016 26 1 18 5 - - - 14
2014 31 29 2 0 0 0 0 -
g 2015 12 5 0 4 0 — 4
2016 38 0 38 0 = — — 38
2014 122 100 13 0 1 0 0 0
A4 2015 131 88 89 0 26 5 0 67
2016 254 20 220 46 0 0 0 194

406 @ 2018E T ABI¢ITETDA
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o] ;A T FHA ARG § 1659 FEE AUs] CMV 5 759 Hrolei2o] o)
GRS

SR BAL B3 49 olRE zAlAY. AAn P Aud, dgelr, nSHE
Akl A Ak shoid] Agolol Ayt BBWVA AZHYTE QA Wols, U,

NS g @t ol oMk AEEINT, AHlE, WA A
FAAE Agelr, HEAZ, NEdE AUt 159 vl
3} ol et OMVAE AEEINITE BF, BH, ¥7, DAL

HO IFEZY FHYZ LYY dtolA ZLUEHE HIH(16) (*: Z7hZtaldiolz{A)
X

x4 s CMV BBWYV  PepMoV PMMoV PVY TSWV* INSV*
=

olof
A

o7 - - - - = - —
S - - - - - - -
TEw7) - - - - - - -
Al - - - - . - -
Aol - 0 - - - - -
e - - - - - - -
ol 0 = - - - - -
P A - - : - - - -
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(PepMoV)] [TSWV+CMV]

AE 3) 2 #2859 vojzay £2 9 27|A97e 3™

A AR UK 2EAE WG oA PIAMY S x|e] 3 o] utet £AS
shelth, 2014 QA BACIA ZAHE AXsgEd T2 EYRe WERERL BEe

AL Aol vlEAL HolZ ulNA, WAL Auobs AsHE Ao® ekt PIAMY
wRg 2AATRE AN Aol 0.7%, UEAL 0.6%, Flela ulA 0,6%a AL
Ao} 17229k, AAGIAE 20140] ke WERE PR S sigke] of u) wgls
FoAe] PIAMYV W2 5.0%2 Uehith 20159 mAAE ARlelA Ao} 0.7%,
WAL 0.6%, Hol mlAlZ 0,655 HAL AlMelol 0.7%, e 1.0%, opuoR 28
#Zylea EEog 2014\7} 20154 ¥ Pt B 35%9] W EES Wt 10),

4087 2018 s AR A



B 10, B4 SXHHY EEX[G| A PIAMY HEE

A x| 72 EYU=(HE) =35 EAF PIAMV H=E(%)

A= of 20,000 0.7

A yg==(2013) | A 10,000 0.6

gloj= mjAld 10,000 0.6

2014 NEES 46,000 0.7

24 Yeei=(2013)

AJH] 2fof 28,000 1.0

A YIE==(2014) AlH| 2]} 900 5.0

A= of 20,000 0.7

A g #h=(2013) | A 10,000 0.6

gloj= mAlH 10,000 0.6

2015 2 — AE[E] o} 46,000 0.7

Hdef 28,000 1.0

Pan-) g E=(9014) P A=) 30,000 35.0

°° Y&k (2015) ) 90,000 35.0

oo el thelol A Heah PLAMY BelRKne} BjAlor 9 dRdA wiE AEel
wpolai olwshuld g delel @7lxe(s0sh) Wlastgrh. L AT HAlolelA miE upol
Haoke) A7149 A5E 80%9n kolA Relw Holdacke d7Id A4S 8%,
weby FolA BelH PAMVE HAjol 9 duolx] RaE uloleast ABHeR W 4]
o AR yhgro] HYTHE 1),

H 11, ZU PLAMV 22|F(Kr)2t HAIO & 20N EDE HO|HA H7|ALE(508b) H =

Isolates Russia Kr Lit Li6
(Acc. No) (221647) (AB360790) (AB360795)
Russia 100,00 80.04 79.04 79.24
Kr 80.04 100.00 87.99 87.80
Lil 79.04 87.99 100.00 99.80
1i6 79.24 87.80 99.80 100.0

E3E 2015ARE 2018G7HA] A HIRARAQl £, A5 5 5AES AR PIAMV
T 4%9 wiolg 2o i3t WAAGAS AR 2015l EF A CMV 85.7%, PIAMV
9} LSV 28 5%, LMoV 14 2%% 1l 2016+ QlAoA PIAMV £} LMoV 100%, CMV 40%%
th 20179 ZFeolA CMV 70.5%, 1A 63.6%2 HHEES E I PIAMVE LMoV 7+
o Mut 47%, 26.4%2 TEHES Erh 2018l CMVye QA 66.6%, A 58.3%, A%
26%, FE 15%%ov, PIAMVE 99 67.5%, QA 58.3%, 4% 26%, FE 15%%rt. LSVe
QlA| 83.3%, FY 42.5%, &=A 37.5%, A 27.71%, 735 19.5%F v wpx|2o 2 LMoVE ¢l
Al 5%, FY 65%, =3 37.5%, AT 17.3%8 THEES HITHE 12).
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H 12, g Hio|MA ZLIEE A} (*: Z7tEa/Ho|HqA)
=~ ke RT-PCR Z1}
e A= =% A2 PIAMV* LSV LMoV CMV
s 2015 Aglo} = 7% 7 2 2 1 6
il 2018 A7) 8 0 3 3 0
2017 a8 34 16 0 9 24
1P 18 10 9 8 0
A E4EH 8 0 0 0 0
°° 2018 uta 8 0 0 0 0
7)ol 8 8 0 0 8
AT 4 4 0 0 4
AJH||E]of 12 6 1 0 3
%A 2018 | A 12 3 0 0 6
AJH|E]of 12 1 9 0 12
AP} 13 5 0 19 0
o ALE} 7 5 7 3 2
4 2018 ©.7E}re] 8 5 8 5 4
©7eg] 6 6 1 2 0
s 6 6 1 4 0
2016 AlHf[2]of 10 10 0 10 4
1A 2017 AlHEof 29 0 0 0 14
2018 AlH[ 2o} 12 7 10 8
7 2 2 1 6
10 10 0 10 4
56 16 0 9 38
47
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AR 20169%E 201707 FHAA B ERel 2 5% chal WA S|
ek, @) woleis o4F 32590 e vlolE s el 2AAT BAAG Wrlef M o]
B2t AEE A globA obalzix] mel WylHtolels o|MFTt £ A e Ao W
SIThGE 13),
¥ 13, ©7| Hio|3A ZLEHE 41}

- RT-PCR ZA}
A AR HEAR
SMoV SCV SNSV SPaVv SLRSV
2016 16 0 0 0 0 0
34
2017 16 0 0 0 0 0

(AE 4) A4 ZE-FWNF-dAZE Irtdevtolg) s FAREA T 24
spAato & wiFta BolE g iE HEg BAS Axsigrt 1 A3 s A
Bol 98t HEo| 4%, EntEo|AE YulzlRolo 93t HEo] 8 3% AgEgl o vtojas g

At gdo] EF b ohdt WAl 2% FEl M= Bste AoR AHHTHE 14).

S G I U

' 14 s EEg EMAL (*: Z7t2te/diolzA)
i} EIVES =
Xz W ES CHALHFO| 2 A (otal) LSV CMV LMoV | ToCV* TYLCV* TSwv*| =8
(%)
LLETS ATE LSV, CMV, LMoV 100 0 0 4 - - - 4
7hEolE TYLCV, ToCV 24 - - - 0 92 0 8.3
snlE VP‘T 5+
FAE TSWV 20 - - - 0 0

(2t 7t=01] (Eti7tF0] &)
1% 4. EOE HiOo[HA DjIHE
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(A 1) ZhAY 73 whol s BUER 3 IH A Z2EE Y

7b S7REE S Hrel#A ZEkelw 3%, AdEE Hiol#A Zetold 1% AT

. dECMe SRt ElelE AR CABYVZE 24, B4, I 5 A oM BE 2ARE A
7€} CMV, WMV, ZYMV7]— ZA}EJ e

ot HfEoMe S7REEEtol#Aq] TYMV 2AREA] QYA TuMvZt 718 ol HEH 3T

w22 CMVZE 47 5*}54 e

gt st = SR Hlel AR TSWVZE @2 A Holl M AFE QAL 7]Ef vpel2 Az
CMV, BBWV2, PMMoV, PepMoV %o ZAME S-S

oh, EntEAE IrlEdlo]# AR TYLCVE TSWVZE ZRAMEQIIL, TYLCVE & Ajvt

FAER oY, TSWVE &3, 384, Y 5 3AFNN A==

(A1 2) a5 wholgay AEEEAE A4S A% oY &= AA 75

7, 35 volE A e oW R 6355 TLSI S

. 1 %7}%&}01?4& ZAPIAE TSWVZE &3 5 8AIEOA 2AREGD, 7|8 vz
CMV, BBWVZ, PepMoV, PMMoV, PVY %5-9] Hfo]g A7} ZAFE QLS

g 9 g2 D 2N AR AREIIAM CMVer BBWVZE A EE S

T

.

rE

K
Ty

ANE 3) ZY &259 vlolgay 2 ¥ 27|37 FY
7b. WL Hpo]#lA PIAMV, CMV, LSV, LMoV o] ZARE QL olof that ek Zalo|m] 2 A
4TS NS

u. oI5H7] Hol# A SMoV 5 8% Wi AdZeto|HE LA
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2
o
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6. A7 2

AL (AR 3ot H o=
2015(21d) Fe2g | FW VAl HAS AR Hloj#A(PIAMY) 9] WA Atk
2016(34) Feds |29 FISA YA HolEA Ak
SR | FEAY YT vloje A AR
2017(48) 32 2 | e ol AWTIE 3G

71EAE | FelRHE vlofla AT WA
T 2| HaEE Holga ATE Ak
2018(5%) oteskg | ZFolx|e FHA| T AR Hlole|Al] 2B Wl x|ow Huds)
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