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ABSTRACT

We have developed a plasmid vector, pKCHI, for the purpose of higher plant transforma-
tion. It contains the promoter region of cauliflower mosaic virus 358 transeript (Pass) and the
terminator region of nopaline synthase gene (Tnos) with unique cloning sites, Bam HI and
Xba I, between them. After inserting a foreign gene at the cloning site, Pis-foreign gene-Tnos

cassette can be recovered by using a restriction enzyme Hind 1.
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CaMV 355 promoter (Pxs)2| cloning.  CaMV strain CM18412] <74 «d & 7013310)) 4] 7440
Hl 2}ofg] Hale= 358 promotcri]- enhancer 5-917F 25 Eo] 81 2™ (Gardner et dal., 1981;
Ow et al., 1987), 355 promoter= 4 &2 atstidoll Al glo] B4L 27l Eol (Odell et al.,
1985) 53 FA 25 4 Eael Hg?s% A7l =d) ol o) 45 o) Zrl(Abel et al., 1986; Bevan ef al.,
1985; Kay et al., 1987; Morclli et al., 1985; Shah ef al., 1986). X3} tansgenic plant o] 4] 2]
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B4 L4 oF 1109 o Erha 23 vf 9leh(Sanders e al., 1987). #eba] 54 Sl 4
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and 4).
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Fig. 1. A: scheme for Pss cloning. The plasmid pLW414 was cleaved with Bgl 1, and 1.18 kb fragment
containing Pxs sequence was recovered. The 1.18 kb fragement was cloned into the Bam HI site of
pUCS to produce pGW516. To remove the translation initiation codon (ATG) which flanks the Pss
sequence in pGW516, pGW516 was linearized with Sal I, and the ends were treated with
exonuclease Bal 31, then re-ligated to construct pGW805. the orientation of inserted Pis sequence
was confirmed by several restriction analyses (data not shown). Plasmids are not drawn to scale.
B: Restriction enzyme digestion pattern of pGW805.

M, size marker(lkb DNA ladder, BRL); B, Bgl LR, Rsa L
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Fig. 2. Nucleotide sequencing strategy of Pxs 3 end regiou. To identify the nucleotide sequence of Piss 3
region in constructed pGW805, the promoterr sequence was excised as an Rsa I fragment and
introduced into the Hinc II site of M13mp19. The sequence was determined by the method of
Sanger et al. (1977) (See Figs. 3 and 4). The plasmid and a phage DNA are not drawn to scale.
Asterisked region represents a part of the pUC8 sequence from pGW305.

Nopaline synthase & X}2| terminator (Tnos)2| cloning. L5 Bofl A= 9413 ¢ 2 mRNAS
3" #elH7} polyadenylation® o 2l tH(Boutry and Chua, 1985; Darnell, 1982; Nevins, 1983).
FEA 22| 7% mRNA2 3 Zulo] polyadenylation ¥ ojok st A &l wldo] 7h-gate], A ukH
22 poly(A) #7H= # kol 4 RNA splicingel 2171 ol&lel]l deolrde},

ofe] 484 E3 7ol = mRNA®| 3 ekl poly(A)7h 718 = Zo| A= glor,
FE9 AL vt R 4 E0] 4 fel = mRNA2] poly(A) tailing& L) 4 Ao
2 A zk= 1 ol v (Hunt et al., 1987). Tnos+= Ti plasmid®] T-DNA $-4) o] ) 3}= «j2] 45
A ZA A cerminator2 T8 2HE3ko] Q5= glcl(Barta et al., 1986; DeGreve et al., 1982;
Otren et al., 1981). webd 22 Fabalo] Arad sl o8 {2 =he] 37 Zoilol] poly(A) tailol
Brhgl 4= ol A k7] $]5F terminator 491 &] R E $3) Tnos?| coningS 4 Zstgich 4
pGA472% Bam HI 2.8 Ae]sled Tnos7t = 2.4kb 2712 DNA 2L H2|8 &
pUC82] Bam HI =}lol| 4Falsked pSC1 (5.1 kb)& k&3l vh. 2vh-2 2. 4kb DNA A5 of
zgslo] ol NPTHARAE Al A7) ¢18] pSC1E Bam HIZ Dde 122 2jz|slz z27) 7t
oF 1. 65kb == DNA #s-& £2]3t9 vt 228 DNA AR 2 Klenow Fragment 2 | 2| 5}
53k 3 Zok-g blunt end® BEHE oS pUC132| Sma T #belell AF3lste] Tnos §-919] 5%
NPT H-#=t7F M A% pSC5 (4.3 kb)E 24 54 el (Fig. 5).

REX 2UH| pKCH12| 4, PusH-%l 7} clone™ pGW8052} TnosH-$1 7t clone® pSC5E
o] &ated F-al=t L-dbAl pKCHIE 241519 ch. pGW8058 Rsa 122 X2 5le 358 promoter
7t @-f-=lo] 9l= DNA A8-& 22832 o] 2§ Tnos7t T3l pSC52 Hinc I 2}l 4
At ek, 2 2 2 358 promoteri-$lell o] ] A unique cloning sited] Xba I3+ Bam HIAFE],
2| 2 cloning site#t 2 H ¢l TnosH$lE 2% pKCH1 (5.0kb)E 9% + 29 vH(Fig. 6). <%

7] promoter-%12] 5 %3} terminator5-¢] 2] 3 ¥ ol = Hindll 2}2] 7} -7 shulby Ez2)5)e] 4
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kig. 3. Nucleotide sequence ot Pws 3 end region.
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Bgl Il
GATCT-————-—- 762n.t-————m- ARGATGGACCCCCACCCACGAGGAG
CATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATT
GATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCT
TCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGAC
ACGCTGAAATCACCAGTCTCTCTACAAATCTATCTCTCTCTATTTTCTCC

Sr SARATCACCAGTCTCTCTACAARTCTATCTCTCTCTATITTICTCC

eee
ATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGG

Fig. 4. Nucleotide sequence of the promoter region for CaMV 355 transcript. The ‘CAAT’ box and
“TATA’ box are indicated with closed squares, and the ‘ATG’ translation initiation codon is
indicated with closed circles. The transcriptional start point, ‘G’, is indicated with a vertical arrow.
The sequence with dotted underline was deleted by exonuclease Bal 31 in pGW516. The unrecorded
762 nucleotide sequences are predicted from the published data (Robertson et al., 1983).

g 54 oz} Az aHA o &% 4+ Urh olghze] A E pKCHIL 53 FA=}-8 AA 4]
B Z HE 2¢] A" w v (Fromm e al., 1985; Balazs et al., 1985), Agrabacterium-Ti plasmid -
£ oj&te] RFAES FAAR AR o AL = A& Fojeh F, electroporationo] vk
microinjection5%] dhiloll 23 AEAE HE 243 94 fAl2l= pKCHI10| 7hA 2 9l
Pwsset Tnosol 7] 5l 23] dAlse 2 wda s, 254E9 A2 AFlse ks
W3 o| 71530, Agrobacterium-Ti plasmidE o] 8% =)= T-DNA?] border? ¢ & 713 & +#

1z} gubAl o] Pus-9) % 42 21-Tnos cassette ™ w7 F 254 E2 A3k o] &8 5 9]
& Aeln,

i

= 2

aEAE AZU 2 54 fAxE 2944 F 2= A7 plasmid {2} kA £ A7
8 o F A 3} pRCH1Z 70 28} 9 k. pKCHI- cauliflower mosaic virus (CaMV) 355 RNA
A 22| promoter2} nopaline synthase (NOS)-+#2}2] transcription terminator(polyadenyla-
tion signal 23)E 2L 2l 7, ©]F promoter?} terminatorAte]el = unique cloning site 2.4]
Bam HI® Xba 1#te)7F 25 o] glvh. B promoterd-$] 2l 5 2k 7} terminator-$12] 3 5|
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Fig. 5. A: A scheme for Tnos cloning. The BamHI frragment which contains Tnos was excised and cloned
into pUCS to generate pSC1. To obtain the Tnos region, pSC1 was digested partially with BamHI
and Ddel and the 1.65kb BamHI-Ddel fragment containing Tnos region was recovered and
converted into the blunt ends with DNA polymerase I-large fragment (Klenow Fragment). The 1.65
kb fragment was introduced into the Smal site of pUC13 to make pSC5. The orientation of inserted
Tnos sequence was confirmed by several restriction analyses (data not shown). Plasmids are not
drawn to scale.

B: Restriction enzyme digestion pattern of pSCS.
M, size marker (1kb DNA ladder, BRL); B, Bam HI, H; Hind II; X, Xba L
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Hinc Il

kb

Fig. 6. A: Construction scheme for pKCHI1. The Rsa I fragment containing Piss sequence in pGW805 was
excised and ligated with Hine [-linearized pSC5 to construct the expression vector pKCH1. The
orientation of the insert DNA was confirmed by several restriction analyses (data not shown).
Consequently, the plasmid vector pKCHI contains the Pass and Tnos sequence with unique cloning
sites, Xba I and Bam HI, between them. The Pss and Tnos sequences are flanked by Hind III sites.

B: Restriction enzyme digestion pattern of pKCHI.
M, size marker (1 kb DNA ladder, BRL); B, Bam HI; Hc, Hinc [I; Hd, Hind II; X, Xba I;

Ev, Eco RV.
ofl = Hind T =}e) 7} 22k slvid &) 5hod promoter-&] - $-# %} -terminator cassetteT 2|
8 4 4 Ak
Ab Ab

= 0

2 dTe A7l EA v 2l T 2 2] A7 A sbe] = (E70380), ob&E AL E A
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