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Detection and Distribution of Fungal Vector
P. graminis of BaYMV

Lee, Bong-Choon - Kim, Sang-Min - Bae, Ju-Young - Ra, Ji-Eun -
Kim, Sun-Lim - Kim, Kang-Min - Lee, Joon-Hwan

Barley yellow mosaic virus (BaYMV) is transmitted by a root-inhabiting Polymyxa
graminis (P. graminis) and thus the disease is called “soil-borne”. In this study,
the presence of P. graminis was confirmed by PCR test based on specific
sequences of P. graminis type | (P. graminis f. sp. temperata) Internal Transcribed
Spacer (ITS). P. graminis was detected in the BaYMV infected soil and root of
barley plants. The monitoring of P. graminis was conducted in March 2015 in 8
korean provinces. It was detected in the soil of all collected regions. This is the
first report on a P. graminis a survey of Korea.
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Tulel] HuE wWFo dAsl= nlo|H 2L Bl 25 Ao AW (Barley yellow mosaic
virus, BaYMV, Barley mild mosaic virus, BAIMMV), R.2| 33915 (Barley yellow dwarf virus,
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BYDV), R EA}o| AW (Soil-borne wheat mosaic virus, SBWMV), HZ|&F-H 2 x}lo] a4
(Barley stripe mosaic virus, BSMV), E.2]5-X| Z.2}o] 2 (Barley Northern cereal mosaic virus,
BaNCMV) 50] E1.5]0] 9Jth BaYMV, BaMMV, SBWMVE kAl 230]20 Polymyxa
graminis (P. graminis)®ll 23] wj7|=H, BYDVE Q& 93] AFdtty d5A o
o] HiolZ|2=W F Iul i HAuiA e F2 st viol2| S BaYMVe}
BaMMVE &% Qth(Lee, 1981; So et al., 1997). ©] H}Olﬂ%ﬂu HAe 2xjo] o Wk,
g3t 9 A Fo] tEAHRJY 7]20] 15C o)/o] He 54 E A= HA
o] YelYA] a1 295 7] % 3CH(Chen et al., 1991). BaYMV, BaMMV+= H.g] Hglo]
Ast= #RA P graminis25-E w7 = o A =Hl(Toyama and Kusaba, 1970) wi7l+#<1 P.
graminis7t Be]o] B & Yt FFA F& FFArdol F2HE violg 27}t 7] el
A FES do7A ki (Adams et al., 2001; Adams et al., 1988; So, 1993). 3o] I 2
AEW wi7iFe] FHEA ] S8t e olE HiolH 2~ 10d o] HuY
7] wjzoll shshA WA 2 &2 Foll o3k AujEA el oA E hHd] @
7371 o P th(Kashiwazaki et al., 1989). ™ol BHAY3L= vlo] 2 W& WA 5=
= AGAZZ A, wiZNAR] P graminise] WA W 5ol k. E AF A=

& Foll EASH=E i gl FFE5 AAsta Bl Az miyfF3e] ExASgS
Arete] AGFAHES Al 5o 77l Ede] &8-S X o F HTh
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1. Wi ZFFol(P. graminis) A%k Eo] primer A2}

P. graminis®] FAA XSS 135t P. graminis type 1 (P. graminis f.sp. temperata)2]
Internal Transcribed Spacer(ITS) @] A7 A EE o] &3] 5| &2l primer=4] Forward :
Pxfwdl (5’-CTGCGGAAGGATCATTAGCGTT-3"), Reverse : Pxrev7 (5’-GAGGCATGCTTCCG
AGGGCTCT-3")& A &sh4 .

2. A9 EFA = AA

2015\ 10¥€ X EEAY oak AA)|, Kok w3 I3 UF Wk, A2 87) Aol A
BaYMV % BaMMV7} BHASE HE] AujEF o2 RE EFS iHélo}S’iEP B2 7 A9
o 27} =4 Q_ELTFA gk 24 F 30 A AR skt AR A A He B
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DNA isolation Kit, MO Bio lab. Inc)E F=3I9 . FE3 DNAS -20TC o] RASIHA P.
graminis®] AGE BIL ZAlol| AL

3. ol Ec¢ko 2 HE] P graminis DNA £8 % PCR

AP oA BaYMV7E HAG E¢foA 04 BeE Aujste] Q1A S E BayYMVE %t
GAA oHFE ALt AT o) Eok(PowerSOil DNA isolation Kit, MO Bio lab. Inc) B!
Ol EYA QA HoE A=H o]y 2] BE], ¢(Exgene Plant SV kit, GeneAll) S 2 5F-F
DNAE FE319 . 53 DNAE -20C o BASHA P graminis PCR A2 o2
ALESIATE. P graminis®] FHEL oA AZE P graminis AT 5| primers} FE3+
DNAE F3 O 2 3}o] PCR HH- O 2 A A8} Th(Premix kit, Takara, Japan). PCR 712 95
CollA 58 1 cycle, 95C 20%, 53C 45%, 72C 1822 30 cycle 3 F 72ColA 78 1
cycle® A AT

4. BaYMV RT-PCR #AA

BaYMV2] ZItHS 93} RNA 2 (GenBank AB920781)o E-©]Z <] primerZ Forward :
(5’-GCTTCTAGTTCACGGCCACT-3"), Reverse : (5’-GTGATGCGAAAGCTTAGCGG-3")Z A
sttt AP AdA BayMVZE HARE o] EfoA A ®BEE Aujste] AYHoR

O FE A &stHR o AZtE o]y FZHE] RNeasy Plant Mini Kit (QIAGEN, Germany)Z
RNAE FE3Ith BayMVe] 72 59| primere} 3 RNAE F3 2= RT-PCRe]
ol3] It RT-PCR RFHEZAL 45C oA 4583F WA RESHE 95T SEZIF |
cycle, 95C 30%, 58°C 1%, 72°C 40% 35 cycle, 72°C 1083t 1 cycle A0 2 2 A5}

Nl

=

L wifEge] A ==l

[e]

olr

P. graminis 778 &-8317] 9Jste] AUelA oW EFS o] &3] Q1A O E BayYMV
ol FZ A 2H3FA tHFig. 1). AFH o|HFZREIE= BayMV AL 891319 o1 RNAS

< gl
(Fig. 2). P. graminis A8 P. graminis type 1 (P. graminis f.sp. temperata) Internal tran-
scribed spacer (ITS) G ¥ 2] 971X E Eo]& QI primerE A2} 3} th(Ketta et al., 2012). A2}

FZ35}9 BaYMV I 59| primer24] RT-PCRS A A5 BaYMV 7S



B EolA<l primert BaYMV7F A3 o HESF 31 A|2E o]y Fo] Bl Qo g
FZ3% DNAE 22 PCR AR S AASAT P graminist o|HEY ¥

H ol¥F B =RE B3 dEo] H3loH doMes HA F59 S
[e)

AA

=
A3lo] o] o
ITh(Fig. 3). & ARAAH P graminise EG Rl A5t A0= AU

Fig. 1. The detection of Barley yellow mosaic virus (BaYMV) virus from the barley leaves.
A. BaYMV infected barley plants.
B. Yellow patches on barley leaf, which is typical symptom of BaYMV.
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Fig. 2. Detection of Barley yellow mosaic virus (BaYMV) using RT-PCR.
Lanes : M, Marker 100 bp ladder, 1~4: BaYMV infected plants (expected size 461 bp)
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Fig. 3. The amplication of Polymyxa graminis from the soil collected from barley field
heavily infected with Barley yellow mosaic virus (BaYMV).

M : size marker.
2. 201591 = Bl wlolejad Ex s 9 A QM P graminis®] X

2015 39 B AyPeA =AM 87 AY9E 238t AdE, s 5o ERA
T8 ®e] AuiAY 1570 AY 917f A9 He| uto]y o) NS B
Aol A 10% ol/de] ol¥HAES Uepdth 4k 1A S ol 23 1 o]
2 &o] 742} 20%F 70%= UEFS T U] vlolg s tiRE BayYMVE ERIE A o™
Foll A= BaYMV ¥ BaMMV | B3 o] &R1= U THBae et al., 2015). 201413 2] M= =
AT S s 2 AdEe] ZE YA BayMVZE ERIEAT Ao dFHAY
MM = BaYMV7ZE 9348 HA BaMMV7F B9 E &S e 2014d 7 20159
o AE B FRA Q] Bl AuiA S thFEolA P. graminisell 23] w7/l %= BayYMV
2 BaMMV7t EAst= 2102 UEsT

BaYMV A HZS EYE FHA S tx24l e AujA Y 87 AHo2HE oW
B ARSI P graminis®] EXE33S ZAEIATE B AFANA B-HES P graminis &
0] 2l primer2} A B A u] EFOZRE] B3 DNASE FHO 2 3= PCRS A A
AT A} A XY HA| A P graminis®] X771 ERJAFATKFig. 4). EZT2 A
&3 AEY i H 0] il EYO R RE = AEFHA At B A4 HEd 2
F+= PCR A A BZ P, graminis2] L DE=ZSHL B7153I PCR HIE Zo]2
A AY ZF AR WEAfolE gl & ¢ AT BEvh AviE s o] 27l A
= P. graminis7} EE3H A0 2 A A 9 S K (Thompson et al., 2011), P. graminis] &7
of gk W Q%Q‘ﬂ DA gk B AFEHANA P graminis®] &5 FARHS NSt
Fom FHIEAS] AT PCREA P graminisE F&Fsl= WHES A7 T Ao
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Fig. 4. The dection of Polymyxa graminis DNA from the barley cultivation fields in South
Korea.

M : size marker, Con: negative control, yg: yeonggwang, ba: buan, gc: gochang,
gj : gimje, nj: naju, my : miryang, ik : iksan, cd: cheongdo
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B FERR eI EYHAAY F50|Q Polymyxa graminis (P. graminis)®l 23] w7}
ot B AT A= BaYMV o|HESY 9 o5 B2 HE P graminis®] PCR A8
S Y3 P. graminis type | (P. graminis f.sp. temperata) Internal Transcribed Spacer
(ITS) ¥l A7IA<E Eol&Ql primers A& stal, o|HESS 9 o]y Fo] Heel Qlo=
= FZ31 PCR AR & AR A3 P. graminise oW ES 9 o5 B
E]l:—'--rﬁ AEHAS. ERAGY dxZ] Bl AQuiAS 87 AHO2RE o|HEYS
Agsked PCR ARl ol P. graminis®] HE4F-S AT A 2ARE A1 A 9
A P. graminis® X7} A= AT
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