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1. Suppresion of plant defense response by fungal pathogen(*§ Q27 ol 2§ 4
Zvutojul-g 9] o). HEFR. KIST A5Aaadrssd YELANATFE

AE2E Qs vdEd dgso AL AF7] A9 ForiFE FF 3
. afdx Bpsin old Fo uAEL 53 48] Wolye SE3I} 7|44
AFA 2k Oku(1977)= @5 Eigde] 47§ F3to o] &ol Elicitor(£e
Inducer; €52 AHE FEdhe E29 F)E AL AFdx 73 &
o olur3-g dAlsle Fgel A3 Je AL I, 22¢ 4¥2S FIs=
74L& “Suppressor’"Z AosAtk.  EF SFIVHF 99 AERATIME
Suppressor®] EA7t BiEa glo] HAY AAJARZAM ] 2 FaAol F=HT 3l
2y} o]E Suppressor®] TFERE WAA st

o] ATE AgoR 95 IyyFe ¥ wololo @ BE suppressorS A 8o
a ZHerxg AR G4E 9t 728 53AJeH, O FEUFE 13
o



(1) &5 Syt Suppressor?] AA 2 24

&85 S urdd[Mycosphaerella pinodes(Berkley et. Bloxam) Vestergren, Strain
OMP-112] X2 Wolol(Germination fluid)9] HEAF(LMW)REENA AL
Suppressor AR EL  A%#A  gel-filtration  (Toyopearl™  HW-40F,
TOSOH)HPLC, Sep-pak™ Cis(Waters), ODS™ (Gaskuro Kyogyo)-HPLC, Ion ¥i$i
ZIHPX-42A (Biorad)-HPLCZ A A &te] Pisatin($HF 9] Phytoalexin)& &4 A] 84S
"] 23§ Suppressor AL Yehlle 282L AASHHUT. NMRA Amino acid
analyzer 52 717184 A3 1 3872 += GallN Ac-O -Ser - Ser-Gly(E A
459Da.; Supprescin A)3 Gal(B#-1,4) -Gal NAc- O- Ser -Ser -Gly-Asp-Glu-Thr
(225 959Da.; Supprescin B)e.2 ¥ A ®£§ Supprescin A} B Mutin¥ 9
Z Peptide2A] Peptide-#-& o -Helix72& F3 3lom, B3 Peptidee VA
ZAFZ g3 Bo|@ Al E fXA iy FAREL 72 FHIE HA UF
< 95 AJH-
(2) Supprescin A9 A& A4

) €5 Wolgwe <Alas ; @59 Phytoalexingl Pisatin£ A< ANEZ
‘Supprescin A¢] Wol$% ARAAE 2AMG A} 1000ug/melME $A3 Y
3 10pg/meo]ldle] HeEolME Al g a7t JAAFHAYG. o]2iF PisatinF
A AAaz= v A v] Ay EH/Y A gF AR APEHUYG. E 1
gl ¢ &3+ Elicitorell 2@ PisatinZ o] 7§A 5 9AI3F ol F-o AAAMZ (217t
A) fA = Elicitor @522 i Aozt glolAe ol8ut Adamkz vegt
olg]g AQAEM+ Pisatin AT Key enzyme2] 349l Phenylalanine
ammonia lyase(PAL) @49 A A A&7l obd PALRAYZE 3~6A13F AAAR
Ao 2§ Ao w ¥ra At W Supprescin A= Bl 34 E-9] PhytoalexinZ &
of thale AAFAES JERART 23] Elicitor2 ZE-3Hdl, o] AFdA F
Supprescin Aol ol§ A E4o] wkg o] A= FEo|Ho g 2Agdn USS AU

2) &5 93 A9 ATPase A3 A3} ; Supprescin A @5 Mo A Aol
dd. a8y in vivodl A= Elicitors} FEF 73-¢o] @3la] ATPase@A4S A
3t

3) &84 % &3} ; Supprescin A ¢Fo] WAl gl =3 BAHSIYA(M.
ligulicola)® 2o15% ZE71vlEHWT(M. melonis)el &F FHE F=3A A4sten &
F3 A B dsME FAFE EFE el A &g
(3) Supprescin A2] #4119

Supprescin A9l BARYE Ryl s 2 T4 Peptidet!
Ser-Ser-Gly(SS@®)3 74 3 ¢ N-acetyl galactosamine(GalNAc)9) AJ2l&A4E& =
Atstga. & BeHA R SSGell ®3le] Pisatin EAHAAlAR 2 4T AF AT
ATPase®A ANAA(n vivo), &F Zut R AARF=aAIAE ZAIEIHAS. o &
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3 QA9 Supprescin Adl= v A EEHY oY Pisatin® A A XA AFHUG
3 SSGE Supprescin ASh= 22 in vitrodlAE ATPaseZ A A E Jehlidd
o] A& Supprescin A7} 9% A9 ATPased] 1 9¢lo] BE3AE Fovt IFS F
I ASE Y45 29499 a8y ¢F STy AEREETSE JQAREA %
gtth,  FH Supprescin AS FTA 3= GalNAce Supprescin Aol 2}§ Pisatin &3
AA AL AeATI= 4o UALHAJY &F Iy FEE A AAE
QA=A wabASupprescin A7} Recepter siteo] A3l Ao A4 a3
F8¢ 948-s 93 e Aoz FHHAUL

olAte] ANE Y3t BW Supprescin Ae 71E9] RE 4¢3} SuppressorZ} ZtiL
AE 4, F 1) =845 (Accessibility induction) 2)¢+5F 28325} ATPase®A ¢
A ¥ (Inhibition of ATPase activity) 52 Z5°13 #ZA8(&A)FAA HoA-sH A
ol 714 zeol Bl A= A& AEF AU RES Suppressord] AAl #73
o] A Supprescin A, B flolx E-4=2] Suppressor ZAIRE-E QI3 o], o]RA
N1F-g A4 Fol4d AFAAZA Y Suppressor A& B0 B4 i ¢
ZEHY Axz Jevdn Qlgol #YHEJY. F  Mycosphaerella pinodest
Supprescin A, BE X33 249] Suppressors AJ4bsla Fu|gtozA 71F &5
Woltg-g WAAF I Aol AT Roeg WAL

2. Isolation, Characterization and Funtional Analysis of New Chromosomal
Virulence Gene(acv B) of Agrobacterium tumefaciens. 78 ¢. U714 7+¢

HEAAR EARAD,

Agrobacterium tumefaciens incites crown gall tumors on dicotyledons and
some monocotyledonous plants. It is assumed that Agrobacterium pathogensis
entails a large assembly of virulence genes expressed in many stages of infection,
which are present on the Ti-plasmid as well as on the chromosome. Despite that
many virulence genes on the Ti-plasmid have been identified by extensive genetic
analysis, the mechanism of tumogenesis is still obscure. To investigate the
unknown aspects of crown gall formation, new chromosomal virulence gene was
isolated and analyzed. Transposon 5 (Tn5) was introduced into the genome of A
tumefaciens (A208 strain harboring a nopaline type Ti-plasmid) by conjugating
plasmid, pJB4]JI, containing Tn5. Six thousand transconjugants were tested for

virulence on carrot(Daucus carota L) root disks. Of these transconjugants, 15
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isolates were avirulent or very attenuated. The inserted regions( plasmid or
chromosome) of Tn5 in those isolates were identified by Southern hybridization.
Nine avirulent mutants had a Tn5 insertion in the chromosome, while six mutants
had it in the Ti-plasmid. A mutant strain B119 was selected and characterized,
because of its distinctive avirulent phenotype. The growth rates of the mutant on
L agar and minimal medium(AB) plates were similar to those of the parent
strain(A208). The mutant strain B119 was avirulent on all host plants such as
kalanchoe stem, potato tuber disk, sunflower stem, pumpkin stem and cucumber
hypocotyl. The attachment ability of the mutant to carrot cells was not impaired.
The mutant had one Tn5 insertion site in its chromosome. In order to confirm
that the avirulent phenotype of Bl19 was due to the Tn5 insertion in. the
chromosome DNA fragment(8.8Kb) containing the Tn5 insertion region in the
strain B119 was cloned. The fragment was used to replace the wild type DNA in
parent strain A208 by marker exchange. The marker exchanged A208 was
avirulent on carrot root disk, that was same as Bl119. A wild type target
locus(3.0kb) in strain A208 was cloned and sequenced. One open reading
frame(1350bp) was identified 'in the sequence and named as acvB gene. No
homologous genes to acuB gene were found in GeneBank database, although acvB
gene had some similarity to the open reading frame of downstream of virA gene
locus on Ti plasmid(octopine type). Therefore, acvB gene appeared to be new
chromosomal virulence gene of A. tumefaciens. To locate the Tn5S insertion site in
the chromosome of strain B119, the DNA fragment including the boundary part
between the Tn5 and the flanking DNA region was sequenced. The sequence
showed that Tn5 is inserted in the middle of acvB gene of B119. The Whole and
deleted fragments of acvB gene were transformed into strain Bl119. The
transformants containing wholoe acvB gene complemented strain B119 and
produced big galls on cucumber hypocotyls, while the transformants containing
acvB-deleted DNA fragmants was not able to complement strain B119.

The acvB gene was over-expressed in Escherichia coli and its gene product of
a 47kDa protein was produced in periplasmic space of the bacterium. The protein
was purified by ion exchange and gel filtration chromatograpies. N-terminus of
the purified AcvB protein was analyzed by Edman degradation method. The
N-terminal amino acid sequence (QDKDAYETGMIPADMIMVP) was determined
and the sequence corresponded exactly to the 25th to 43th amino acid sequence of
acvB gene.



According to the result of hydropathy profile, the amino acids from 1 th 24 of
AcvB protein appeared to be hydrophobic in N-terminus. The 24 amino acids
was assumed to be cleaved as a signal peptide that is required to produce a
natured protein(47kDa). To locate AcvB protein in A. tumefaciens, strains A208
and Bl119 cells were fractionated into periplasmic, membfane and cytoplasmic
fraction. The puririty of the fractions were tested by assaying the activities of
marker enzymes of each fractions. The proteins from each fractions were examed
by Western-blot analysis using the antiserum against AcvB protein. The AcvB
protein was detected only in the periplasmic space of the strain A208, but not
detected in other fractions. However, no AcvB protein was detected in any
fractions of strain B119. The amount of AcvB protein was not increased in strain
A208 by induction with acetosyringone.

To investigate the functional role of acvB gene in regulation of vir genes,
virB::lacZ, virD:‘lacZ, and virE::lacZ fusion genes were introduced into strains
B119 and A208 and fusion genes in both strains was induced by
acetosyringone(100uM). All fusion genes were expressed normally in both strains
in the presence of acetosyringone. In addition, the T-stand (lower strands of
T-DNA) was generated in respond to acetosyringone in strains B119 as well as
A208.These results indicated that AcvB protein is not involved in perception and
signaling of acetosyringone in vir genes regulation and T-stand generation.

To examine of AcvB protein can bind to T-strand, gel retardation assay was
carried out. AcvB protein bound to single-stranded T-DNA without having
sequence specificity.

Taken together, new chromonomal virulence gene (acuB) of A. tumefaciens was
isolated and it was proposed that AcvB protein binds to the T-stand in periplasm
and mediates the transfer of the T-strand from A. tumefaciens to the host plant

cells.

339} FolA B &7 2AolA ulola 29 JEA A R /AR
Ao B3 A, F F M. FEAZTH deddT4 LAEFH

FU e uiFe FoM Fa 5/ ¢F ZAe|a ulo|@A(tunip mosaic virus,
TuMV)el AEZA A4, ntolalA Alis RNA Ulg cDNA 224, 4¥ddd {3
A8 ¥ RNA 3 Taiglel griMd 2 Exnzgg o83 TuMV-RNAY
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AARNGE AA &

1919 2% TYAE FAOE ujF e Fo WHAF npolelA o[ &L S A
34.9%,2o1 A 405%E Uebdd. Zr N9E oly&e A 201%, AR 37.2%,F3H
405% A WiFet oA APAHY FHANH Ere 2Aeld Fe dEhd o84
367hA 2 HE vlol2lAE s, o|E& Chenopodium quincadl AE3A=
UelhtE Aol uel TuMVE 2202 FEEHJen o&g Z4Z TuMV-cgs 2
TuMV-cql2 F93tth TuMV-cgse ©] AEA9 HZFE € Aol JAAEHAN
oy, TuMV-cgle FF ol XN 430 ©olE uiolglLx= EF Brussica
rapa, Nicotiana glutinosa 2 N. clevelandiiolNE ANZA =A™ Gomphrena
globasa, C. amaranticolor, N. tabacum cv. Xanthi nc ¥ Tetragonia tetragonoides
' Ryure A Yt ols AARAANEF T tetragonoidsis TuMVe A= AA
Ag24e) B840 AHHAY. AAWr| AR AAE veld2E 720 x 12 nme]
AHFE AR o FAEYAE #FFYAL. AFAPAANE 259 ol B
T e 3U4E 2.

TuMV-cgsAlE RNAd] tig cDNAZ2Y-E AAsAY. &3 vlolgl22%E A
A g TUMV-RNAE oF 9000 wEdQEl=2 Ex1H7]8 B o] RNAE ¢]§-3}
o] FAF cRNAS PBR322¢) AMZFAIF3L E Coli HBI101o) B2 AJAIFHY, Mt
d 23y AzAEJAn=E At AYd¥ DNAE AA@HH <%
600bp-2,050bp 715 ZtE 6% cDNA7F A#sEdc) o5 F pTUSEAA F&§
o} 2,050pbe] cDNA®] @ A FAALE FAAAF A3}, 3 29 polyA site2 F
Bl Pstl-Xbal site ¢ 450bp, Xbal-EcoRI siteell 2200bp, EcoRI-EcoT14l siteel
930bp, EcoT141-EcoRI sitedl]l 120bp1elil EcoRI-Pstl siteo] 350bpe]l DNAZH S
2 Jelyth ol52 o] 83t TuMV-cgsAlE RNAS 3ZaR e &A= 1,328
FEULE s uF ANGE AT AT, o] F9de Nb{AA, AHeRAF
A 9 3gg uidgdoe] ¥ ANk AHFRA[FAAE 28809 ofri=it
& I=F & Y& 864M9 F7I2 FAH e, o] driz R Wdd gy
Wgol N 2ol glutamine(CGA)-alanine(GCA) cleavage site7t &A1&t 9
y gl a A= adenine 33.8%, guanine 25.8%, cytosine 21.9%, uracil 185%9] H]
€2 2459 A¥E. TuMV-cgs® el Ad{AxE TuMV-F 324153 94.3%,
TuMV-2A 53 947%, TuMV-7hIctAS5 938%8 454& BIYT, ohrled
< Z7t 98.3%, 96.9%, M4.8%9] FEA-& Ueldth. EF potyvirus groupel &3k
PPV, JGMV, PVY, PeMV, TVMV ¥ TEVS Sydulldel AL vlag 3
3, zvz; 49.78%, 41.9%, 52.8%, 536%, 434% % 53.1%9Y FAMIS UEHoen
vlgde N 2R A o 5 34 AAHAG. TuMV-cgs-RNA9| 3
gg wHldgae poly AE Adsln 209 wEHQEZ=Z FARY 3en
polyadinylation signal¢! UAUGU7} 3 2¢gro 2 R -146- -142/3 7 YA 34
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pTUS 62 ¢cDNAE ECL probe® At8-3l9-&W TuMV-cgs-cDNAZ} 824 d &
gavj=u DBAE ¥ARFHA wzstn Holdoz whgE yedth #H
pTUS 62] ¢cDNAS SP6 promoter7t A1 € in vitro AAPME] pSTP18s] MBE2Y
A7) & cDNAS 32te) A5 Xbdl siteS &g & RNA polymeraseE ©l
43 run-off AAPEA]0 2 DIGEA RNA probeE #Ase BxuzzgdS AAlst
Act. 227% FAE TuMV-cgs-RNAE slot blotl M 3 pgel SXs=7A HEH
& 9loen, ol¥AZAe A7 8mm leaf diskol A3l ulelg A RNAY HEE=
b5tk wigsk 2o Auixleld AAF A|RE o] DIG EA RNA probeZ +
AnZE AAF A, FASS v AlgE B A0 AZdME ol
g2 gzt AEHUon, 53] ZyAgel AEZAZRE ulolg2 RNAS HZo| 7}
T Uz 435 4o



