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Abstract

Higher plant transformation vector systems are mainly devcloped based on the
natural biosystems which infecting higher plants. Two major groups attracting much
of the research are Cauliflower mosaic virus and Agrobacterium tumefaciens.
Cauliflower mosaic virus has a double stranded genome, and a portion of the
genome can be substituted for a foreign DNA segment without loosing the ability of
infection. A. tumefaciens carries a large plasmid. Ti plasmid, whose portion can
be substitute and trasferred into the plant chromosome.

A a

3z plant molecular biology Hekolld o]FF T AFEFH e

Agrobacterium  tumefaciens tumor-inducing(Ti) plasmidg&  o]§all4 AES

trapsformationA]Z = A

T

vector systemZ A  dojr}k. Ti plasmid
transformation vectori= oj@|74xj2] 71gle] & {SAAE AEo] nlmH FolsA

9% 4 Q= Ee AFTosH AEE FAPETHA FUAA ot B



&2 #2329, Gene producte] &AW AT, 2 FA7137 dAHH L] AT

tr

e AEuel Rt $ARE SR HFT A7l 43T YA AR
Z o RE oo plant vector systeme EeE7AY Exjolt. e} Ti plasmid
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Cauliflower mosaic virus(CaMV): A& ulolg]l2F §93tA 25 AT+
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1% L CaMV DNA®] §3314 A=, Ax DNA2| =7+ oF 8 kb Pxo|n 8719
open reading frameS2S 7R Yotk (Bot X2 EA|He] §18). 33Xl single
stranded DNAZ ¥ 247} EAjsie (Gd48H)e= 27 EAH A% F2
polyadenylate¥] 1958} 3552] transcriptEe] EA|Ho] gtk

AEAZIAVG AZENE Fe@ ¢ Ax = 4Z4 oy dd He o EA4E
#$e¥ & (2 ¥l). CaMVe) §AA7} 25 vAdFze DNAE 713 7] wiEoll
2B GHAE HAEANZE EUY 4 Y= vectore] ¥FHEZA FoE Folgen
Brissong< CaMV DNAe¢].- ORF(open reading frame) & nAE2]
dihydrofolate reductase geneoe® mAAIZl % tumip plantel]d] wEA]7]=0)
AFRH1). HE vector4] CaMV DNAE A-&siidle ®5ohA Zolzh vl
npol2]2~9] host ranges} Aol Ax ulolHAe] FAo W packaging
WHEo) 2R fAHAAN} EUE o A T AR S Hew fHA] 21X
ol ok Brie Bl EAgel A EATEAHo D AEete T HE
vectorg o]&#= binary vector systema A2t HEE A e} CaMVe
AL = SV40 e ulolg]xe] ZASe¢= =g complementation 4l ¥ vectorz}
recombinationo]] 2j&] wild typee] virusz Eolzgoza AFx EPoH2).
CaMVx replications] = #H ol A +F 52 major RNA(19S RNA¢g 355 RNA)¢}
WEF2 minor RNAE gt=f Ao] Ud#x ). o]F RNAS promotergs<
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Adder g LA o] plant molecular biology H-ofeil4] @@ so]x
et CaMVe] 35S RNA promotorg} Ti plasmid¢] nopaline synthase promotorS
z}z} neomycin phosphotransferasee] coding sequence®} 2A3A171% petuniao)
EUNA 47s f474 4H H=E FHE A3 CaMVe] 358 RNA promotors}
nopaline synthasee] promotor Xt} RNA levelej 4] 308}, 8]3t ¥ 497} oij4] 110uH

BT A H Qe ¥l EH ] Aek(3).

Balazs32 CaMVe] gene VI promotor& neomycin phosphotransferase
FAA} FEAAH  o]F plasmid vectord] X9skT turnip protoplastE
polyethylene glycolg o]-8a] #HYo= transformations)zl ¥ o] SHA7}

A HUEE SARTHA).

Ti plasmid vectore] host range ZEAHS IFE37] 23 o7 ARow
geminivirusg 4% vector systeme 2 stdlE A7) Z8YE 2 Yon o] groupd
ot virusFols FALAES 52 3t AEE ¢8A Ud. Geminiviruse]
32 single-stranded(ss) DNAe)= <  2,70071¢] nucleotide® F4]x] 0]
Rt o] viruss A717} o9 Folx] E JFHAE EUY + ks Ho] FAou}
double-stranded DNA ¢l virus:‘?l replicative form & o]-&3ted virion o2 A7}
el plasmid ¢} 7te] ME el FAsle= vector € geminivirus £] rep- licon
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o]-&-at= Ao|d}. Agrobacterium 42] u]PEL e #AAY AEol4 crown gall,
cane gall 4= hairy-root 72 W& feovw, o H¢L olF "YEd FEAse
o] 71A] ¥efe] Ti plasmidst Pelexw Lalx Yub. Agrobacterias] Ei&=
Ay 4 AR S4d we 7 F{2 major biotype group (group 1 ¥
group 2)3} sh}e] minor intermediate biotype (group 3)2 2 i}irr}. Biotype 13}
3& 3-ketolactaseS 44Fs}] biotype 2+ erythritols @A fozsto] 44 4 x

biotype 32 2% NaClg =83 jA]ojA] 5E 5 .

W&o Agrobacteriumdol] &8E ml e AENA tumorg YPoF|E 4Zd)
#HAIgle]l st = o o]4de] Arkd plasmidE MR R AeR d#A At
ol% ofz]7tA] plasmidse] ¥AFE 120-160x10 dalton (2F200kbp).ez Astsw
host range, induced tumor morphology, opine ¥4 18] 3 opines] o]-§-ol] FA) =)=
EAEL AR} Uduidoz T-DNAo] 2ls transformation® AlEd¥e T-
DNA o s = A¥Ael Z-uS Agrobacteriumo] =&4 &4 2
Axrfdoz o] opineg Y43l Agrobacteriaz} opined o] = U=
% #& crown gall thizosphere <toll A o} 2w P& 2] YA 98 AAE
4 e odosx #Eun olgt 72 WAE genctic colonizationo]z} &}, Ti
plasmids 15 o] YA stE opined] Ffoll Wit EFH v} (Table 1 g 29 2).

Ti plasmide 2)5 DNA 25 AEZAZ o] Z4E & A= 53 dEd] A=
HAMGFo) o83t A% W A7 digo] =] g} o] A2 Ti plasmid &
o1 B o] T-DNA X Eo] A& 9] chromosomeo & 455 A4 7]¢0%ttt. T-DNA

re

25bpe] B4 Y terminal repeat’} FEoll E£xjsk3 ¢] terminal repeat A}o]of]
ZAs= DNA Bae= oj= Ao} AZAEW 9 nuclear DNAZ o] H o] 7H53tvh.

o] T-DNA# o] @12 Ti plasmid ] vir locusel] &aahe 3 A8l $HA0 G2



Table 1. Opines, specified by the different groups of Ti plasmids (8}

Agrocino- Agrocino-

Ti plasmids Cctopine Agropine Nopaline pine plne
mannopine A+B O+
Cctopine-type 1 Ti plasmids +(tra) + - - -
Octopine~type 2 Ti plasmids + - - - _
Nopaline Ti plasmids i - - + +(tra) -
gropine Ti plasmids - +{tra} - - +
Bhizogenes Ri plasmids - +(tra) - +(7) '

(tra) indicates that the opine induces conjugative fransier between the bactsriz.
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Teq, 4 Shi Row Hes Are

%9 2 Octopine-type I3} nopaline Ti plasmidE2] -FH2 A& £3= AHE
E kbE BAIF Zeln] A barsS Fiyped] plasmidlell AN P-4 BAIE
Zoltt. (o] & FR 4 FAM-HE A, B, C, DE RA|stgrh) Shi, shoot inhibition;
Roi, root inhibition; Qcs, octopine synthesis; Ags, agropine synthesis; Acs,
agrocinopine synthesis; Nos, nopaline synthesis; Occ, octopine catabolism;
Arc, arginine-ornithine catabolism; Agc, agropine catabolism; Noc, nopline
catabolism; Acc, agrocinopine catabolism.



tow  olge 22  trans formelvt. Fsle] AE  vector system o]
Agrobacterium®] Tii} Ri plasmid= €] jsle] ). o5 system Ti plasmid&
47hA JIEHA dHelld, AdAAHAd  AZPAANF)F BHo WARE Az
Zelv}. A= Ti plasmiduje] growth regulator autonomyel] ZA|E: LAASL
AAGRXeE. els FAAE  ARAUelA  wdHe) Hw  Hade Az
regenerationg Wrefjs}7) wif-o|lg. E4] growth regulator autonomye]] ##H =
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1Y 3. pMON 316 expression vector. pBR 322 bacterial replicat..n origin 3}
spectinomycind} streptomycine]] A #4L ZFALZEE= Tn 7 Spc/Str REYE 7}
A3 ¢} on] Ti plasmid 2} homologous recombinatione] 2|3+ Atz e] oA
Z Ti homology LIH 27} 2lt}. Neomycine phosphotransferase 82} (NPT
11h2] w32 23t nopaline synthase?] promoter £ terminatorr} 2
NOS-NPT II'-NOS 2] cassetteo] 912 CaMV 358 transcript®] promoter (P)8}
nopaline synthase®] terminator (3") Y%7} synthetic polylinkerE Alele] Fx
=312 ¢it}. Polylinker ¥-2]ol= Bgl II, Cla I, Kpn I, Eco RIZ9] siteSo] Sof
el A5 F3dAe] Akgdel &elstA B 4 ok Ti plasmid T-DNAS] right
border sequence’} <A] homologous recombinatione] 2]§F pMON 3169] DNAZ}
25 HEA nuclear DNAZ oo 7H531AF ¢ Yok



promotor$} neomycin phosphotransferasee] §AZE §8A17 A} L marker
geneo] vectorloll 4Rt AR R FALE HEo ZHAI7I7] ANA "dzil
R GAAE Ti plasmidiig HUA7IE wilel m:et HAG. dA7AA 4
& o} AZ¢ transformatione]§d Hefla] 7HAF Held vector system binary
vector systeme.® Azs]x Aok, Ti plasmid 3= o) ¥ 200 kbp= H3l= ¥ FAAS
Z4 Ti plasmide] T-DNAJ) £43t= AL n$ o2 L2 2 intermediate vectors
gk, o] vectore  AE9 trapsformationel] 8 % cis-actinge] $HAE
A2 Ysr 7l "®ed 71%L  traps-actinge & helper Ti  plasmidi}
Agrobacterium®) chromosomeo] |53}, Binary vectore]] Eg=]ejof & 7|52 T-
DNA borders, selectable marker, cloning sites 2] broad host range

replicongolr} (1 3). o] systeme] AHL 2|8 {HAEFE vectoro] ZHIF o]

™

vectord helper Ti plasmidg 7}# Agrobacteriumollx] FAAZR ¢+ A
zk7b2) Ti plasmid7} ©}Z host rangeE 7M1 E o884 FEAR A712 Hai=

A1 gl w¢ 223 helper Ti plasmid® 49% 4 & Holeh(7).

CalMV 355
Mirmd IIT oE _
PEOTOEEE Bam H1 Hird ITI
A | |
&7 puC 13 ¥bal  Tros pUC 13‘1\
200 bp
PECH 1

7Y 4 pUCIZE 7)2Z o] WEo|7] pKCH 1 9% 434S AYAY % 9
AE uniquedt Bam HIZ} Xba I siter} £t AU® 3722 4PL 435ty
CaMV 3552] promoter8} mnopaline synthase terminator (Tnos)7} dZds e g
o 492 Y FRAVEAAIE F promoter - 5342} -Tnos ZAE Hind IIF
olgste] Wobd T 3% 5l ¥ & 9= A7 Z4L selection markerst Sof )
= vectoro] 4Hg)3le] AgrobacteriumE o)-2, 35 Al 22 nuclear DNAo]| 42)A]

4 % itk
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3% 5. Selection marker?} S¢] Y& .T_L%- ’-‘}_—% ?7‘,_‘__]3{‘1{_}% veclot-%?.] Pl:j;ﬁ
o dreEel  WellMe] gdEAC dE APEe ‘Q?‘:‘/‘]?l?{l st _
tetracycline rtesistance -2} (tet)7} S glom, E. coli g} Ag_robac;i;;umL_—}]
ofAe] B e replication origingH TG AZE9 o] F "%’Qo’ﬂ 53] :H*ﬂ
2] A¥gL %5l neomycin phosphotransferase gene (npt)o] Q‘f&i‘ﬂa ,:11‘-]-
Homologous recombinatione] 2% 25 422 nuclear DNAZS] A1]-& -r]z']-?j
T-DNA2] $1Z ol o =x FHBo] repeated sequences BLF} BRo| ‘ﬁ@f]o-] :L_
o o]8 {Hz} Zo] 4telg 9%l uniquedr  restriction enzyme sileZ-o] ,}E]-
Cos sitel= A plasmid 2] packaging ]84 AF2H 4 97 A-DNAZ] cos sue-
= Eg] 3% FHol|tk B, Bam HI; H, Hind II; Bg, Bgl II; P, Psit 1; R, Eco Ri,
S, Sst II; Sa, Sal I; Sc, Sca I (¢]4} pGA 472). pCIB 10 .‘lth‘EHO]] el =
pGA 4728} th Apelg 71|31 glent 2R 744 g 4E T



HT oY 3el4 E upet 2 wWEEo] Wyel AFAA =] %
& e WE2e 443 1 Foll W= Agrobacteriumol) ] TFAEE dol
7= DNAS$ Zo] &4 Foldl Rem o]EFE ol&d ¥ /EUA4e 2T
AgoAe wge]l K sojdvi(8). ¥ AHIPAUNNE HolAq  JEH uigt
TEHeor FYY 44e2 WEE /¢t pKCH leg wdd o] we:
pUC13& 718 e 2 1o CaMV 35S promoter$} nopaline synthase gene®| terminator
(Tnos) B&& Zrit b, Promoter$t Tnos Alo]ojj Xbal, Bam H1% 2| uniquedt
restriction enzyme siteZo] o] &R $-5¢xte] 4Uo] Fojsp L promoter-
SjH.o A A-Tnose] o] o]Fojx|d o] 28 ANE Hind Mx2E o)+ =y
4 el(z2®@ 4). o]¥A Eopdl promoter-2}R§HAA-Tnose] cassetted
HEFE= pGA 4721} pCIB 105 2] selection markers} T-DNA¢9| left9} right
border sequenceE2 Al k= plasmid DNA (¥ 59 4%, HAE

Agrobacterium 2.2 47 § A& 92 Adlo)] A2 E S QA

2 <

A& vector system fd FAAE AEMEUE 2l o §HPAE
HEAWNAA LA o2 A Q] Wi YA AES HEo] MiEd & 982
% Ao YA, AE vector systeme @ ®a| 1A Bo] zol= AL Ti plasmid
vectoro]s I oloj]l wigt ATt 7 wWel =eof vk, @ Ti plasmidgE Al
ZE Mgl BEHEdE $£4 Ak & BAHE U A G4
AdSH  Agrobacteriume]  715EH ] AFAol}. o] AHHE T-DNAg

A7lMdelt EE Agrobacterims AFHEHs) FxALAM sddsE Aoz



245m oF FH7) Ao olesbx T-DNAS @rliidel Bd A7} mx
liposomeg o]&3% vectors] ¥ HYAAMHES ZHHal HolFo| dFsix Y.
FHAE YAARH AEE APAGEoh Be P marker genee] sfgo]rd. Marker
genee 2AE @A o 7S G4A WE WAL ANE S8R Al Yx
4453 gow] & Wel¥ markerzA YO IT $I3E Aol AMAAE £}
Hohs 459 YAARE ST 4% $HAY Adolt. 388 $83+¢ cloning
9 2 #Ag713e #9 2 ABANAY S BF A7} o]TelHer ¢
Holg. olel@ d79 YHem CaMVe promoter of FH AFs AYsw Yok
adm viAMex $18 HA: AN SRAAVH AXE NPT F AR
W@ AT % 2PN 1SS 24, 9 mE AFUHEIAE $Yjol
Qe AMbez F2% HESA RAHE okd 2 gl FEA 4. S8
SeolA F2E WS TR Fo] 2R Aol vEY ¥

AoA AAH EAYEL 489 9 ol DAY T wDH tido] @A he
Aol AL 4 & Ao AAENT YT vectord ol 8% JEe] SFL WHe
S99 $opZ e B2 Aeld. ® AE vector systemS JEo] BAYJEYH §
ARl Qo YhmA R 4ol Y Aoloh
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