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Abstract

Here, | would like to propose the term “RNA world technology”.
world that is believed to have been in a period of pre-bictic state.

various functions to lead the system in the creation of life.
versatility. However, not all these functions were brought into modern life.
find out such RNA potential from the modern organisms.

The RNA world is a hypothetical
If thisis true, the RNA should have
In the RNA world, RNAs expressed great
It may be impossible to
“RNA world technology” is the technology

that revives and utilizes the RNA functions those might have worked only in the RNA world.  Therefore,

RNA world technology is distinguished from usual biotechnology.

In vitro selection or SELEX is an

RNA world technology. Here | show our in vitro selection of subtilisn aptamer (inhibitor) as an
example for RNA world technology. Versatility and plasticity of RNAs can be seen from this example.
Expectation of “super SELEX” and definition of the term “RNA world” are a so discussed.
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1990 AEITHFHE I Nz in vitro selection[5]
% SELEX ( Systematic Evolution of
Ligands by Exponetial Enrichment) [6]&
ELNEZFETY IR —REE2RS I &13.
VIR TRNA U—)V R /0P —] TH
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7 — BRI BN WEEEHET 5 L 5 736
HENFEL H A2 RNA IZHDDEA DD,
DX D RBMREE NS Y F T4 2T T
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R-100 IZ R-5 ZN\A T UF A XS&, T7 7
O&—4%—& 5KS #inz_HE#HE L, Z
KD, ZOESN T7 RNA 1RU A5 —
TTR#EE N, dBENEEICXD T O F A
E5Z2HD RNA OEMZERTE S, Gk
N5 RNA 1E. 5GGGCGAAUU »« - -
(5'KS) M5l ED ., 5KS— 5 2 A —3'KS
EWVWSEFIEHDITT THD (Figure 1 @
RNA sequence), EFH S Offio7z DNA &
M5, ORI 1 IKEEO R > 72 RNA
DFNEET D EHEIND, ZDTF A
EF (1JkFERE) ORICYFS1 3 U ITHEe
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TWBEDITTH D, KIT Figure 2 ITRT &
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(Figure 1 ® R-3) 274 ~<x—&L T
B #E (Reverse transcriptase = RT) 1
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T7 7O0F—4%——5KS tWHEFIZHDF
1) I DNA (Figure 1 ® R-5) Zfzx. RV
A T — Y E$E Kt (Polymerase Chain
Reaction = PCR) (i & HH T RT-PCR
EWVH) 1Tk D A DNA &L THEESI N
5, Z® DNA {ZXROHD RNA D/=dHD
Rl 5, LT, —HHERBICRBRE

S’KS

3’KS

R-5 S TGTAATACGACTCACTATAGGGCGAATTCGAGCTCGG3’

R-100
R-3

RNA sequence

3’ ATTATGCTGAGTGATATCCCGCTTAAGCTCGAGCC[N47]GACGTCCGTACGTTCGAAS

3’GACGTCCGTACGTTCGAACTCS

5 GGGCGAAUUCGAGCUCGG[N47]CUGCAGGCAUGCAAGCUU3’

Figure 1. The template DNA for the preparation of the initial random RNA population and the primer DNAs.
Partially double-stranded DNA consisting of R-5 and R-100 was used as template for preparation of the initial
random RNA population using T7 RNA polymerase. The synthesized RNAs are shown at the bottom (RNA

sequence).

Selected RNAs were reverse-transcribed using R-3 as a primer, then the cDNAs prepared were

amplified using R-5 and R-3 by the polymerase chain reaction. N47, randomized region of 47 bases.
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Figure 2. Selection procedure for RNA aptamers
to subtilisin.  Selection was performed using the
column containing immobilized subtilisin. ~ After
eight rounds of selection, RNAs were cloned for
isolation of each molecule.
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Figure 3. Inhibitory effects of RNAs on subtilisin
activity. Subtilisn  was assayed wusing &
chromogenic small peptide substrate.  Selected,

selected RNA-1. C, non-selected (random) RNA.
Yeadt, yeast RNAs.
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Figure 4. Effect of RNA-1 on proteolytic activities of
various serine protease. RNA-1 (0-25 pM) was
added to the reaction mixture for subtilisin, trypsin and
chymotrypsin.
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Figure 5.  Lineweaver-Burk plot of subtilisin
reaction with RNA-1 inhibitor. The inhibition was
competitive.
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Figure 6. Computer-generated  secondary
structure of RNA-1. Lower case letters show
primer binding (known) sequences.  Selected
sequence was shown by upper case letters.
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