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Ho|o| §4= 7| %
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= 0|38 Heterokaryosis

- MIE ES FAME SXEHoZ 12

= 2 ZtE=C) (ex P graminis)
- gHo M S 71F MAHZE 251t
= =7/ A Parasexualism
- dEg IO M 23 0|HH7‘1|d|hapI0|dE ddoto] xjx=g Ht=HE THELCE
- ERG'4 A0 olct Ho|= R/d/d 4] HL} o] ZAoir}
= A% Hypal anastomosis
- EH|2| 8EO|Ct (ex Tanatephorus cucumeris)
- SZO[oAM M2 CHE 9, D|EZE2|0f, Z2tAD|E, HO|HAE EYSt= 7|&0[C}
= O] ’g Heteroploidy

MH| =7} C}27| U} 20j tHO|7} LA ST}

o
HYj ~/d EupI0|dy 2N(23, diploidy) / 3N(697l], triploidy) / 4N(92, tetraploidy)
-H| Ul =’d Aneuploidy : THHM

-0 1

Xl 2N-1 monosomy / SEMH| 2N-2 nullisomy /

HAHMH 2N+1 trisomy / O|FZMHAM

Xl 2N+2 double trisomy
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B 0|3 Pathogenicity specialized variant

X =2} Physiological specialization

. Mol : YEYHoE SYH

oF ZO|Lt 7| 8d £= ME|H dE0| MZ CHE S Zetrt
- 23} Special form; forma specials, f. sp. : 7|FH2|7} CtE2 2
- tHO|3 Race: Y 5 WOIM CHE EF
- ‘Y2 Biotype : StLI2| FO0f|A of2] HO|FE Zodl= Y R8N HE

Physiological race (‘42|&d) E&= Blologlcal race (A4EH

= Yt o 2 ALSl= HO|F FH

- §|O0]A Race : 2EO0|, M= - AEB|Q! Strain : HIO|2{A
- I§ AE}R! Pathotype : M= - H}O| 2 E}Y Biotype : Sl =

- 5E0| <Y
Ol) Magnaporthe grisea f. sp. oryzae (H) / f. sp. grisea (Ht80l) / f. sp. elusines (1)

Fusarium oxysporum f. sp. nivem (%) / f. sp. melonis (2l) / f. sp. lagenariae (1)



tHo|= Pathogenicity specialized variant

HHdo dest= 22!
» 4 Toxin
- 7|F £0|’d Host specific : SE Mo M =2 2o 24

ex) AM S 2, Alternaria alternate, AM A. mali (At2}),
AC A. citrus (), AK A. kikuchiana (Hl),
AF A. flageria (€71), AL A. lycopersicon (ED}IE)
- 7|F H|£0]/d Host non-specific : M|ZY 2o =4
ex) Cutinase, Pectinase, Cellulase,
= X AN | HE
- M=, =X X4 . 31212 Y42 (HR), Phytophthora infestans,
Glucan(polysaccharide) &
# &% : Phytoalexin, Nectria haemotococca (&5 HE|¥SEHA)2

st 2% Pisatin ol &

ogt

Pyricularin to Magnaporthe griesea (| = &'8)



T Puccinia graminis, 2 YE|HO 2 FEE|X| UOLL MR

1914 Stackman : A2 THHEZ host differential varieties M EZ & EICt
M2 |FHX} O |%Xt o] 20 wHECt
1946 Gauman : I}21Z Yt Hypersensitive reaction ©11
1963 Vanderplank :
4™ X2 Vertical resistance 2 R 72| KX} major gene 7| 20{5}H,
=3

T4 X2d Horizontal resistance 2 2 0|F FX Xl minor genes 7} £+0{ StC}



= HHH Immune : 4 F3} HH| Atojof| 7|F A7} DR E[X] gto, H|7|F X
‘doj2t siLt Mg dof ZehE| X 9:'.:E|'

« Zt’d Susceptibility : S M7 ASHof HY, &, WHSH= A

= LHtH’d Tolerance : 20| HHH|0| ZHE = XMIol= GH, EHu =0 EHLC}
HA S H=Ct

= X{2’d Resistance : 40| ZHO X = A= FHE = SH, AN S
HH 2=t

= T K& True resistance : 5tL S 2 R 7o FHXI0f| 2|50 X|HijE =L}

cultivar specific, race specific, Gene for gene, single gene (monogenic), multi-
gene (polygenic), partial, minor gene, major gene, adult (without physical
resistance), field, durable, horizontal, vertical resistance

» 91| Escape : 23Xl 220=0 2|5t0] FO| LHUSHX] b= A



X LI £ X

o

Mol Fer

=Xl X g Vertical resistance
= SfL E= R 7S & X7 #0{5lH, gene for gene 0| 20|

= of2] S/2 X/ do] ULt
g M Ed True resistance, 2t X&/d Complete resistance,
0| X gH’d Specific resistance, Tt Q1Xt {2 Single gene
resistance, R 7} & FHX XM 2/d a few major gene resistance,
E£ZF Xed Cultivar resistance

HEAH0 Hel Tt MedS LIEILE, MEdd 25 |4€0| &t

= M{22 A S0| LIEtLH & A XFdo] R ZICt

= QEHM MF0 R85IH, EYEHE T (£ oxysporum )1t 20| 2H410]
L2l Heda Ho|K| Lo| M2 HAUR (P graminis)®f| 2|t}

= HE2 HHo| XEd EFS 0| 2si2{H o] WA A Sof xd
QI Ct¥et EE5S |F/doto] xjulsto]of Xe/do] LA0 RLX|=
AS ofakgt = Qlrt

Vertical resistance
(race specific, major,
cultivar specific)

Race

(
Horizontal resistance
(field, polygenic, minor,

partial)



SHXt M2’d Minor gene resistance, CH

XL
‘d Poly gene resistance, =2’ X{2/d Field resistance

S ERTEIERTY

2= Al 2 oy M2d X 8o

ro

H3ix| oLt

, HluX 2 ACjEs Z&E0|
Ct

Vertical resistance
(race specific, major,
cultivar specific)

Race ‘

Horizontal resistance
(field, polygenic, minor,
partial)



e 7|5

= MH X Static resistance

- 71F MEo| =2 30| 2|oto] LIEFLICE

- E8|™ XM&d Physical resistance : 7| Z(27|, ¥, €2l A|Zt 5), 3 Hydathode, I| 5
Lenticel 2B, 22, ©(Z0|, Bk §), REIE FH

- 3}t X ’d Chemical resistance : & Xdf, 4of

= X X &/d Dynamic resistance
- YN Z4E = LIEILE R8H 29 9o 7|1&0|0, ES2|1H 2tstH wol 7% SA] 2
- 22|18 XEd : lignification, S5 Papilla &

1% YYF P capsici ZYEIH MEZ 0| LoiLt DI #HSo| Yojitrt

- 2tet™ X2 : Phenolic compounds, Phytoalexin, Prpathogen related Protein,



021z Bk BB R E Hypersensitive reaction (HR)

* HR : AN AlS0 25t M= = =X0| IFX2 2 A= A

* HR Mg : 4= XMFd 28 FHXR)L} SN HEHE 7% (avr)2| 425E0|H,
gene for gene, Race specific, Strain specific

=avr 78X} H S THHEE elicitor 2] codon M & EHE, Arp hypersensitive reaction
pathogenicity gene 78Xl EZC 2 M EZ9 B X (specially in gram negative bacteria)

* HR #F31} HjoJ2{A

- Local lesion (chlorotic, necrotic) on C. amaranticolor by CMV

- Necrotic spots : developed to systemic on upper leaves by BBWV2

- Bud necrosis : plant death of soybean seedling by SMV



HEXQl HR S
necrotic locals, systemic necrotic spots

=& EEWE, B 52Yo1F,

Cucumber mosaic virus
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Xt71=2tetd 0|8 Self-incompatibility : HY

44 5 4742l 27 0|8

2 W% Double cross :
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2t B KB B 84
Watermelon, anthracnose,

Collectotrichum lagenarium (C. orbiculare) (o v.c. Heo)
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XL

Mz 3 Y HE

= Mg ¥ : AU-Producer (1992'd 0|7 s2H0M =Q)

L}, mHj =3k 2 - 19933 (AU-Producerx920532, ~3)
Ch. BN M3 E5 4 (1993 ~ 20014)
- Of MICHOMCH 98 M3 2 & MEA 4N MY

T = Ehx| g sEgy 4y oM g &y
&g 4 (503) 3 HY 5 = H s
CHE (H5E) 9 THEMR 5 = H 5

(
B Mo HE (1: 2 ~9:9%), SH2L HH (1: 58 ~9: H3)



Mg Su ARES Maud

(503) (&EE) (AU-Producer)
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ZM 52 HES|T 7I=0 Ed 5F

XMad i M

HE |5 : M ASHF, BT ZAL MTd 71K M

M 8F M fFHXE 71T WM E AN HI|FSE 5to] M

Z XY tissue culture

TLA Ho| ML - X SEHYE, A= Ho[2 2 Mg 7N |8 WHO|LF F2 A1 ¥7| o™}
T - B2 717 ool A SN |40| 72U, HoH WES SHIE Z10 A= AN |40 ofHCt
32 (2hHI Y, pollen culture

E2 4 ol

=Ml haploid 0|, B{Y = =35I Xz2[5t0f Hj A 2, BOM 718 |8% |F7[=olct
ol

s
. QM EM0| CIYY EES ¢S + YU S

o
rn
nﬁ rlo

0=
031
12l
[= =

HY meristem culture, apical meristem culture

HO|2|{A R BT |4 YHoE AT}

FCHY - WEES 0|85t2 2 FYH A0 WHS LIEI = A =X |40 oL}
of) sfol2 & UM (F=) ZH=: 27|, 0=, d% S

M 3% genetic engineering

Hybrid cell (84 X]2), cybrid cell (M|ZZ X|2}) : cell fusion in different plant species

Direct insertion of nucleic acid (DNA, RNA) : micro injection, vector (plasmid, virus)
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M= g¢ cell fusion

Hybrid cell (nucleus), cybrid cell (cytoplasm) : cell fusion in different plant species

How to make hybrid cells ?

A= M=

—
‘& ::qi'

S0iE HE S

O — ME
k-

N—

2AE b

medium

1.Cellulase treatment — PEG — Selection

2. Ti-plasmid inserted cell — culture on antibiotic

= ME

Mouse FFA|3E
< Aber 2] A SrobAl X

\ﬁ_
\[/Sendai VIFUS

Heterokarvon

,

BFAE


http://terms.naver.com/imageDetail.nhn?docId=982676&imageUrl=http://dbscthumb.phinf.naver.net/1028_000_1/20120404103250842_BIQ8CXP4D.jpg/cf2_8_i1.jpg?type=ori_1
http://terms.naver.com/imageDetail.nhn?docId=982676&imageUrl=http://dbscthumb.phinf.naver.net/1028_000_1/20120404103250842_BIQ8CXP4D.jpg/cf2_8_i1.jpg?type=ori_1
http://terms.naver.com/imageDetail.nhn?docId=294503&imageUrl=http://dbscthumb.phinf.naver.net/0365_000_1/20100827164800428_HZ4M4GM5V.jpg/2877_1.jpg?type=m1500
http://terms.naver.com/imageDetail.nhn?docId=294503&imageUrl=http://dbscthumb.phinf.naver.net/0365_000_1/20100827164800428_HZ4M4GM5V.jpg/2877_1.jpg?type=m1500

s x| 2 MZE hybrid cell

MIZE X2t M= cybrid cell
/25
/44 HEH 4

o=

: M2 CHE A SMZ0|AM D] EZEE|0} =
HAMSH 2 oo QA HAlof| A}

OFO

SHM|= g cell fusion of interspecies
/%’“ M AME SRS

v S LHDNA, RNA) =& :

SSHi

% co-culture, DJM[ZF micro injection,

oixol-&

vector (plasmid, virus)

el :_':l -Heterokaryon

III' .: 0.'_ Py .,/
\Q:..g . y
Loss of nucleus s A and B cell fused
of B cell
e 8 //::. G
'o.. .c. :.- ﬂ\\\ :.-.. .' .: :.\"
. ..0...: " ::" ||: .. ..;30 .: : ::;I
0*% oo / o lut :': 0
LW
Cybrid Hybrid

—— Chloroplasts

/Mltochondna

77 o
.
RadlSh \ , 0
Raphanus sativus N =
/ T % /f K/ 2 ./{.
xS S
[ { )/ =7} Xb=
‘o) 57 3
At "L IV AN AlAE
R Fy / Nucleus
Brz)—c;: ;I i Brassica oleracea
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13 THHZ=0| Tobamovirus & SX XS

e 23 s Strain S22
PO P1 P1.2 P1.2.3
C. annuum cv. 'Early Calwonder” LL* + + + +
C. annuum cv.Bruinsma Wonder L*L* + + + +
C. annuum cv.Tisana’ LL’ - + + +
C. frutescens cv. Tobasco’ L2L? - - + +
C. baccatum P.l. 260549 L2[? - - + +
C. chinense P.. 159236 L33 - - - +
C. chacoense P.l. 260429 L4 - - - -

+ : systemic mosaic (susceptible), - : local lesions on inoculated leaf (resistant)




S XIEX| 742 Molecular Markers

A

RFLP : Random fragment length polymorphism, Mgt A2 7}5ot 22 DNA HHE HECH

AFLP : Amplified fragment length polymorphism, 2# Tt 22lof EX|5t1 BX| £2|o] HI|ME
Z2lo|HE 0| 8510 £ Motz X2 = 4/dE DNA tHH

SSR : Simple sequence repeats (or short tandem repeats), 5’8 2~9 bp2| DNA H =&

CAPS : Cleaved amplified polymorphic sequence, 5’4 DNA EH H|u, X|F EXt&®EX[| ME

I



Metdat e ES0o| Med SFXFL) Hln

BSA-AFLP in T102 population

6 7 8 9 10 11 12 13 14 15 16 17 18 19




109} TtZ2|7}2| Tobamovirus X

Red pepper

2Hd SHXHL gene) 7}

Paprika

Code™ Mame of cultvar Company

)
i

-]
#

Pa
CF Dokyacheongcheong  Synpgenta 1 [1]
CF2 Kiripbaksu Syngenta 1 o
CF3 Muhaniilju Syngenta 1 [}
Cr4 Mansshyungtong 5 1 o
CF5 Supesr-bigarim Syngenta 1 o
CHB PR-Manita Mongwoo 1 o
CF7 Ciz=chon 1 1
CFB Super-Manita Mongwoo 1 1
o] Manita Mongwoo 1 o
CF10 Taesan Mongwoo 1 1
CFi1 PR-daschon Mo W 1 1
CF12 HKangryuljosasnggun  MNongwoo 1 1
CF13 Hongchowang Mongwoo 1 o
CFi4 Kanggun [Hon e 1 1
CF15 Drangchan 1 o
CF1g Baoeungun Mongwoo 1 1
CF17 Fangryuktzeyang Mongwoo 1 1
CFi3 hammani 1 i1}
CF1g Honghosuk Morsanto 1 1
Cr20 Ihyungyai Monsanto 1 ]
CF21 Cheonhapeil Meonsanto 1 [}
CFx2 Monzanto 1 1]
CF23 Cheonhatongil Morsanto 1 o
CF24 Wangdachak Morsanto 1 o
CF25 Janggoshu Morsant 1 o
CF2 Hongljeom Monsanta 1 o
Cr27 lgudongsung Morsanto 1 ]
CF2 Cheonggwang Morsanto 1 o
CF29 Bu Monsanto 1 1]
CF30 Himehan MNonghyup 1 [}
CF3 Hanmirgok Monghyup 1 1]
CrFiz2 PR mujeck Monghyup 1 ]
CF33 Balitta Dongbu Hitee 1 1]
CF34 D Dongbu Hitee 1 [}
CF35 Buhong Dongbu Hitee 1 i}
CF38 Cheonhaanpgun  Dongbu Hitee 1 1]
CF37 Cokbulwang Siakata 1 1]
CF23 Joara Sakata 1 [}
CF2g Jodae Sakata 1 1
CFR40  Yeokkanghongjanggun  Koregon 1 1
CFH Onggolchan Konegon 1 1
Cr42 Hot Fonegon 1 1]
CH3 PR-rrargangichi Faornegon 1 ]
CR4 Wanggun Kaoregon 1 o
CH5 Daedeulbo Takii 1 1
CrRag Taechon Dmenong 1 [}
CRa7 PR bulsajo Dmenong 1 1}
Cr43 Albua Daenong 1 o
Cr4g Umncheongna Asia seed 1 ]
CF50 Dioljuyeokkang Asia sead 1 o
CFE1  Yeokkangsumunjang Asia seed 1 1]
CF52 Ddaddabul Asia seed 1 1}
CF53 Diodpung Asiz se=d 1 1]

A

[ e e s L

|

= P = P P P e

(]

GOHOBUBOOTIOVUOOOITOOHVOOOBEEHHLLOHHOTHN MO WEK K KO Koo
DIADDTDAGDIDDNDG DADDDNA DTN ADDDDDDDDDDDDDD D000 D00 0000 o568
f.l'I"Ll'JLl'I'l'.l'I'Ll'J'LI’JLl'I'f.l'I"Ll’J'Ll'I”.l’JLl'Jtl'JLl'I'LI’JLI'JEI'I”.!'I'f.l'I"Ll'J".l'I'Ll’JLl'Jtl’JLl'IHLI'JLl'Jtl'IlLl'J'Ll’J|LI'J|;|'I|LI'JLl'JCI'JLl'JCI’JCI'JO'JU'JCI'JCl'JLl'JLI’JCI'JCl'JLl'JCI’JCI'JILI'JII'_:F
=)
CCC CCCCCnNCcCCcC C OO ICC CCCC CCcCCcCC CcCcCcCcC CcCcCcCcCICccccccccccccccrocr o E

oo onunnOnoDOOOLOLDNBTIIOITITOOITWWNN0NN

BaEY LR
F1 name S|AHH
A n{-x} L3 L4 t
Cupra R Blocky Enza O (Het) X
Special R Blocky Enza X O (Het)
Ferrari R Blocky Enza O (Het) X
Debla R Blocky Rijk O (Het) O (Het)
Plenty R Blocky De O (Hom) X
Derby Y Blocky De O (Hom) X
Fiesta Y Blocky Enza O (Hom) X
Maserati Y Blocky Enza O (Hom) X
Jirisan Y Blocky Rijk X O (Het)
Helsinky Y Blocky Rijk (Het) X
Fiero Y Blocky Syngenta (Het) X
President (o} Blocky Enza X O (Het)
Boogie o] Blocky Rijk O (Het) X
Baltasar R Blocky ZERAIM X O (Het)
Dalias R Blocky ZERAIM X O (Het)
Fortunato R Blocky ZERAIM X O (Het)
Gandal R Blocky Enza O (Het) O (Het)
Jairan R Blocky Enza O (Het) O (Het)
Telmo R Blocky Enza X O (Het)
Rialto Y Blocky ZERAIM X O (Het)
Luciana (o} Blocky ZERAIM O (Het) X
Applause A Blocky X O (Het)
Delta A Blocky O (Het) X
Mirage R Blocky De [0}




CMV-RNAS5 SHX}E o|&¢t 1= HIo|HA HIdd EF |/

0=

H . CMV RNA5 £2] - 13 Z+H CMVO0|| RNA5 4¢ - SR QIZ3H™S
UdtHM oz Q0| FX}o|3HIO|{A(CMV)E 47H2] Al=(RNA1~4)E Z1 !t
HCHH . SUSE ZE0 M, SLTH CMVE A E0|A{= HIO|2{A BHA| g0t EC}

ALt 13 0|0 EOtEO]| ZHHEH et Mx SHE L7t
X

0
mEkM, ePgE SZHHIZESHR 2L, FEl24) of|M AF8SHo{of strf




HIE| £

VIGS (Virus induced gene silencing) & E =

HH . PDS S XIE SYMMV-CPO|| &Q — Agrobacterim0f] 4% — 20 FAI HS - 20
A F HEL ME s - PDS mRNA RT-PCR— {HX A5 ol

284320 5¥Y ... of gt0i5t= |HX =l =2, £, HELY Ac]

Gene expression rate : SYMMV-VIGS : 70-90%, O|= BPMV-VIGS : 53-66%

o EF HIO|HAE AHESHO{OF t=7 2

Sall (2338) Parl
A SFAM off =t

‘ SYMMY full length ‘ _:-— pSYMM35S-fullIC-PDS3 PDS lutei
Mutared site (C3575A) Abal Xval pPZP211 gene - eln eEe -

Of5l= phytoene EX35} 84
SYMMV :Soybean yellow

mottle mosaic virus,
Carmovirus, ssRNA, 4009bp

(¢) pSYMMA35S-PDS3

(a) Mock (b) pSYMMS3SS-fulliC




