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pRI 101 DNA series Cat. #3262/3263 TaKaHa
(High-expression vectors for plant cell transformation) v201807Da

I.  Description

pRI 101 DNA series are binary vectors for expressing foreign gene in plant cells, which has
the 35S promoter of cauliflower mosaic virus (CaMV) and a 5'non-coding region (5'-UTR) of
alcohol dehydrogenase (ADH) gene. The 5-UTR of ADH functions as a translational enhancer
in plants!). There are two types of vectors, pRI 101-AN DNA having a 5'-UTR of Arabidopsis
ADH (AtADH 5'-UTR) and pRI 101 ON DNA having a 5'-UTR of rice ADH (OsADH 5’-UTR). The
pRI 101-AN is for dicotyledonous plants such as tobacco or Arabidopsis and the pRI 101-ON is
for monocotyledonous plants such as rice.

The pRI 101 DNA are shuttle vectors, and replicates autonomously in £. coli and Rhizobium
(Agrobacterium). In E. coli, these vectors are high copy number plasmid because these have
replication origin same as that of pUC type plasmid (ColE1 ori), and these are maintained
stably in Rhizobium (Agrobacterium) also with mutant type replication origin of Ri plasmid
(Ri-ori)2). The pRI 101 DNA are possible to integrate target gene in plant chromosome stably
because the cloning site of these products are located at the position closer to Right Border
(RB) of T-DNA than the selection marker for plant, so the target gene is not deleted.

* These products were developed by Takara Bio Inc. to which Nara Institute of Science
and Technology provided supports and samples.

Il. Components

PRI 101-AN DNA (Cat.#3262) 10 ug
PRI 101-ON DNA (Cat.#3263) 10 ug

« Concentration 0.5 ug/ul

* Form 10 mM  Tris-HCl, pH 8.0
TmM EDTA

lll. Storage -20°C

URL:http://www.takara-bio.com TAKARA BIO INC.
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IV. Vector map and cloning site

IV-1. Vector map

NOS promoter NOS terminator

NPT I MCS__ AtADH 5'-UTR
<HD

. /

pRI 101-AN DNA
10,417 bp

NOS terminator S promoter

LB RB

NPT Il

ColE1 ori

NOS promoter NOS terminator
NPT II S MCS_0sADH 5-UTR
35S promoter
' / T-DNA\

pRI 101-ON DNA
10,454 bp

NOS terminator

LB RB

NPT Il

ColE1 ori

ColEi ori : Replication origin in £. coli
Ri ori . Replication origin in Rhizobium (Agrobacterium)
RB, LB . T-DNA border sequences

NOS-promoter, NOS-terminator : Promoter or terminator for expression of selectable
marker gene in plant

NPTII . Selectable marker gene in plant

AtADH 5'-UTR, OsADH 5-UTR  : 5" non-coding region of Arabidopsis or Rice Alcohol
dehydrogenase gene (translational enhancer)

35S promoter . Cauliflower mosaic virus (CaMV) promoter for
expression of target gene in plant

NPTII . Selectable marker gene in £. coli or Rhizobium
(Agrobacterium)
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IV-2. Cloning site

pRI 101-AN DNA

M4 [GTTTTCCCAGTCACGAC] =
M3 [ GTAAAACGACGGCCAGT |-

M2 |CCCAGTCACGACGTT -
M1 |AGTCACGACGTTGTA|— Hind Il
in e

5 GTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGCA - « « i CaMV 355 promoter § « - -
3" CAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGAACGT + - - (801 bp)

Xba | gresereeeessesessssn Y Nde | Sal | Sma | Kpn | BamH| EcoRI
-+ + GGGGACTCTAGA i At ADH 5" UTR i CAT ATG CCC GTC GAC CCC GGG GGT ACC GGA TCC GAA TTC TGA -+ - -
+ » + CCCCTGAGATCT ¢ (58 bp) §MGTA TAC GGG CAG CTG GGG CCC CCA TGG CCT AGG CTT AAGJACT e

Cloning site

Sac | i " H
-+ - TTGCTACCGAGCTCGAATTT i NOS terminator i AATTCGTAATCATGGTCATAGCTGTTTCCTG 3
-+ AACGATGGCTCGAGCTTAAA (264 bp) i TTAAGCATTAGTACCAGTATCGACAAAGGAC 5'

« | CAGTATCGACAAAGGAC| RV

pRI 101-ON DNA

M4 [GTTTTCCCAGTCACGAC| =
M3 | GTAAAACGACGGCCAGT |-
M2 [CCCAGTCACGACGTT]—
M1 [AGTCACGACGTTGTA] - .
Hind IlI g

5' GTTTTCCCAGTCACGACGT TGTAAAACGACGGCCAGTGCCAAGCTTGCA - + - |
3" CAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGAACGT - -

Xba | grr Nde | Sal | Sma | Kpn | BamH|
+ + GGGGACTCTAGA Os ADH5"UTR { CAT ATG CCC GTC GAC CCC GGG GGT ACC GGA TCC TGA - « -
+ CCCCTGAGATCT ¢ (101 bp) \GTA TAC GGG CAG CTG GGG CCC CCA TGG CCT AGGJ ACT « - -

Cloning site

+ + TTGCTACCGAGCTCGAATTT i NOS terminator i AATTCGTAATCATGGTCATAGCTGTTTCCTG 3
- AACGATGGCTCGAGCTTAAA i (264 bp) | TTAAGCATTAGTACCAGTATCGACAAAGGAC 5

« [CAGTATCGACAAAGGAC | RV

Note : There is EcoR | site in OsADH 5-UTR.

V. Protocol
1) Generate a plasmid by cloning your gene of interest in the cloning site downstream

of AtADH 5'-UTR or OsADH 5'-UTR. Select a digestion site of restriction enzyme,
considering the reading frame of the pRI 101 DNA vector. A position of the translational
enhancer (AtADH 5-UTR and OsADH 5'-UTR) and a start codon of the gene of interest
may affect translational activity of the gene’3).

2) Transform the constructed plasmid into Agrobacterium, then produce a transformed
Agrobacterium.

3) Transform a target plant using the transformed Agrobacterium.

URL:http://www.takara-bio.com TAKARA BIO INC.
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VI. Experimental Example

VI-1. Confirmation of enhancer function (transient expression using pUC vector) :
Method :

Protoplasts of tobacco cultured cell BY-2, Arabidopsis cultured cell T87, or rice
(Oryza sativa) was prepared, and transformed with the plasmid containing
B-glucuronidase (GUS) gene described below by electroporation. At 16 - 18 hours
after transformation, the cell extracts of the protoplasts were obtained. GUS activity
in the extracts were examined. The GUS activity is based on a fluorescence intensity
of 4-methylumbelliferone (4MU) produced by digestion of 4-methylumbelliferyl-
3-D-glucuronide (4-MUG) as a substrate.

Result:
The GUS activity of CaMV 35S promoter in the plasmid having 5-UTR was significantly
higher than that of the promoter without 5'-UTR enhancer. The Arabidopsis
ADH 5’-UTR showed high enhance activity in BY-2 and T87 cells, but hardly in rice.
On the other hand, the OsADH 5-UTR had high activity not only in BY-2 and 787,
but in rice protoplast.

AtADH AtADH 5-UTR plasmid
- P35 5"UTR Tias (355-AtADH 5'-UTR-GUS)

P35S OsADH

Tnos OsADH 5’-UTR plasmid
5"UTR

(355-0sADH 5’-UTR -GUS)

GUS activity (Transient expression)

250 2

200 10

150
100
50 il ——
0
BY2 T8

7 O. sativa

Relative value (per activity of pBI221)
Relative value (per activity of pBI221)
(o)}

\

B pBI221 (355 GUS)

Il AtADH 5’ -UTR prasmid (35S-AtADH 5’ -UTR-GUS)
OsADH 5’ -UTR prasmid (355-0OsADH 5’ -UTR-GUS)

Kato, K. et. al (2008) J. Biosience and Bioengineering. 105 (3) 300-302
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VI-2. Expression of a gene of interest in transformant (using a binary vector) :
Method :
The GUS gene containing pRI 101-AN or pRI 101-ON plasmid was constructed
as described in VI-1 section, and transformed into tobacco cultured cell BY-2 by
Agrobacterium method. The GUS activity of the obtained transformants was
measured by identical method as described in VI-1 section.

Result:
Many transformants with the pRI 101-AN-GUS and pRI 101-ON-GUS having
ADH 5’-UTR express higher GUS activity than transformants with pBI 121 or pRlI
910-GUS, whose structure is same as pBI 221 plasmid shown in VI-1.

GUS activity (BY-2 transformed cells)

60,000

50,000 —

40,000

30,000

4MU pmol/min/mg

20,000

10,000
o = i
pBI121 (355-GUS)

pRI910-GUS (355-GUS)

pRIT01-AN-GUS (355-AtADH 5" -UTR-GUS)
pRIT01-ON-GUS (355-0sADH 5" -UTR-GUS)

OO0ONF N
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VIIl. Related Products
pRI 909 DNA (Cat. #3260)
pRI 910 DNA (Cat. #3261)
pRI 201-AN DNA (Cat. #3264)
pRI 201-ON DNA (Cat. #3265)
PRI 201-AN-GUS DNA (Cat. #3266) *
pRI 201-ON-GUS DNA (Cat. #3267) *
Agrobacterium tumefaciens LBA4404 Electro-Cells (Cat. #9115)

* Not available in all geographic locations. Check for availability in your area.

URL:http://www.takara-bio.com TAKARA BIO INC.
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NOTE : This product is for research use only. It is not intended for use in therapeutic or diagnostic
procedures for humans or animals. Also, do not use this product as food, cosmetic, or
household item, etc.

Takara products may not be resold or transferred, modified for resale or transfer, or used
to manufacture commercial products without written approval from Takara Bio Inc.

If you require licenses for other use, please contact us by phone at +81 77 565 6973 or
from our website at www.takara-bio.com.

Your use of this product is also subject to compliance with any applicable licensing
requirements described on the product web page. It is your responsibility to review,
understand and adhere to any restrictions imposed by such statements.

All trademarks are the property of their respective owners. Certain trademarks may not be
registered in all jurisdictions.
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