SPECIFICATION METHOD FOR PREPARING GENOME LIBRARY,
AND GENOME LIBRARY PREPARED BY THE METHOD Technical field
The present invention relates to a simple and an easily operable method
for preparing a genome library from a very small amount of samples and
the genome library prepared by the method. The present invention can be
widely applied as a study material for genome analyses of various
organisms, the development of genome-based medicines, and studies of
other fields of life science. Bagkgrowid g@f'thevinvention Conventional
methods for preparing genome libraries have been carried out by a shot
gun cloning method and cloning of cut genome fragments into plasmids,
cosmids, phages, artificial chromosome vectors and others. However, the
comiehtion Al PhretHUER AMENIoRBH QbBUVé. IBHYIRY rMany GEAIOENS.IBRCIRYS
a cutting process with a restriction enzyme and integration of genome
fragments into vectors PRAeSERRERIIEHEGMFETE fAFye amount of genomic
DNAs as sample materials and accompanied troublesome processes.
Therefore, the preparation of a genome library was difficult, particularly

T %r mlcroorganlsms having difficulties in their culture. On the other hand,
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study material for genome analyses of various organisms, the development of

genome-based medicines, and studies of other fields of life science.

Background of the invention

Conventional methods for preparing genome libraries have been carried out by a
shot gun cloning method and cloning of cut genome fragments into plasmids, cosmids,
phages, artificial chromosome vectors and others.

However, the conventional methods mentioned above require many treatments
such as a cutting process with a restriction enzyme and integration of genome
fragments into vectors. These methods require a large amount of genomic DNAs as
sample materials and accompanied troublesome processes, Therefore, the preparation
of a genome library was difficult, particularly for microorganisms having difficulties in
their culture.

On the other hand, the method for preparing a genome library using the PCR
(polymerase chain reaction) was reported by Singer ef al, in 1997 [Nucleic Acids

Research, 25(4) 781-786 (1997)]. However, the method also requires fragmentation



before carrying out the PCR, the loss of genomic DNAs accompanied by
these steps was unavoidable, and it was difficult to easily prepare a
genome library from a very small amount of samples. Furthermore, the
method used plural kinds of primers in the PCR. It goes without saying
that analytical studies at a genome level in the fields of biology and life
uSHIERCR AR B eAARhea sl Ithecanalvicak studiartolonarious o (gaaidnatatenome
their genome levels practically became important. For example, the
fragmeanalyficsthstugiesdfaen ol iy thathegenicrbadedatandiesusesiretredsoent steps
unknown or little known microorganisms and viruses living around the
before enviyorgrmnit thill REBortie nogseoifrgsorame iPMaw afcouiisdaln tiege steps was
safety. An easily pfperable method for preparing their genome libraries
unavoigeiie candny etadiiERBUIR SPYEAIIRETARSHAME dDTHY tHoss aKeny faxg!l amount
studies.Disclosure of the invention The aim of the emb.odg&rggjrggwdisclosed
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asis of comparatively’commonly appearing sequence within a target

genomJGBAMEAIMRAIYIIRERY (AMRIAaS ML A8NE M a0 3d 3WERAMS not only
library can be easily prepared, etc. These findings led us to the

pathog@ifielBsteeial Brdl Nist aspectiienalisqwe\vedele kivthodifiorqiepaiing and viruses
genome library of any biological organisms, characterized by use of a

living RGRith thmplifjirmgessme tHe®ER using bs@rterh platdavgenoribOMAlth and
of a target organism or its fragments, and using one kind of primer with a

safety.spaciisibegueribée 2wihoddeormaepspaet thsirerapnsyiduariembtipd faery small
preparing a genome library, characterized by carrying out a first PCR .
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rimer includi 1e 5'-terminal side sequence .
T%g alrpﬂ otl the em%go iments cﬁgc?osea ﬂerem s to solve the above mentioned problems

and provide an easily operable method for preparing a genome library from a very small
amount of samples and the genome library prepared by the method.

The inventors found that the PCR using one kind of primer designed on the basis of
comparatively commonly appearing sequence within a target genome almost uniformly
amplifies whole genome area and a genome library can be easily prepared, etc. These
findings led us to the disclosure.

In a first aspect, there is provided a method for preparing a genome library of any
biological organisms, characterized by use of a PCR to amplify a genome, the PCR using as a
template a genomic DNA of a target organism or its fragments, and using one kind of primer

with a specific sequence.



In a third aspect, there is provided a genome library prepared by the
method as defined above. That is the disclosure includes the
below-mentioned inventions of A) to M) as industrially useful inventions.
2a A) A method for preparing a genome library of any biological
organisms, characterized by use of a PCR to amplify a genome, the PCR
HSING RS R teRRIAe B MRMiR, PN af Hisreat a5pamismRIute RagrIaR Sibrary,
and using one kind of primer with a specific sequence or a random
characRAR&! b8 eAigihodife fpsepamrngsmgenoprtirasyiataeddibgviq tad followed by
above A), characterized by use of an oligo-DNA as a primer designed so
a secomsd RO’ R akinke sapiiegirantiedippebei N taaguehodardtiqireacgenome of a
target organism. C) A method for preparing a genome library according to
Ithe tivdvesBitcHarsote ineddisy ugenofnliGiigo: D passi Dy iimandbsigaedelined
so as to include a frequently appearing sequence of timer or more. D) A
above.method for preparing a genom.e library according to the above B) or C),
characterized by use of an 9ligo-DNA as a primer designed so as.to have
Qlaﬁrelaumyddﬁﬁ{?éa%ﬁ@@&%é%\&eah%ﬁ-‘ég%fn sy Q,’%ﬁm&rt%#}g o M) as
industrqgl\(eu?éfiﬁ?il?lgr?tﬁg"gal side, a sequence with no or low frequency within a
gernome 0 a¥arge organism F) A method for preparing a genome library
according to any of the above B) to D), characterized by use of an
oligo-DNA as a primer designed so as to have a frequently appearing
sequence at its 3'-terminal side, and further to have an area of liner or
more composed of a random base and/or a universal base at the
3'-terminal side of the frequently appearing sequence
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F) A method for preparing a genome library according to the above A),
characterized by use of an oligo-DNA as a primer designed so as to have
an area of timer or more composed of a random base and/or a universal
base at its 3'-terminal side. G) A method for preparing a genome library
according to the above F), characterized by use of an oligo-DNA as a
primer designed so as to have an area of timer or more 3 composed of a
random base and/or a universal base at its 3'-terminal side, and further to
have, at its 5'-terminal side, a sequence with no or low frequency within a

genome of a target organism. H) A method for rep%rhr;}gé%gggsgrc %éllt%ég%ed
the above D) or G), followed by, a nd.PCR usin rmer . nNA
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ghe range of §59{§§z§p?ﬂgeﬂ temperature raising period set within the range

T & 3 . . . . . .
of 5 seconds to 20 minutes, said temperature raising period being time for

ﬁmﬁg}dfggp}agaga@ﬂ&e@g&gﬁm@%@W%%ﬂ?r@(iﬁﬁﬁ@mﬁﬁ%@mrl:].aaracterized
temperature. J) A method for preparing a genome library of any biological

Weapishs. Aharasiarizedphyncadyinghedita-prefreatment foqgerigme efdng
target organism, and followed by a PCR to amplify a genome, the PCR
usjngnene kind efjprioner withtarspecifienseguence. K) A method for
preparing a genome library according to the above J), characterized by
thepiristreitnpentdniwghic Betiiereli lgoabiNac et ordify Hee @ﬁ?‘@f meCﬁBmFéEBl)aed
to G) is used as a primer to amplify a genome, and followed by the PCR
brsings ofenkitidooP et wither dsetanedsugtreidectsdem BTy L yenaRRsaring
again.

sequence of 6mer or more.

A method for preparing a genome library according to the above B) or O,
characterized by use of an oligo-DNA as a primer designed so as to have a
frequently appearing sequence at its 3 -terminal side, and further to have, at its
5-terminal side, & sequence with no or low frequency within a genome of a target
Organism.

A method for preparing a genome library according to any of the above B) to D),
characterized by use of an oligo-DNA as a primer designed so as o have a
frequently appearing sequence at its 3-terminal side, and further to have an area
of lmer or more composed of a random base and/or a universal base at the
P-terminal side of the frequently appearing sequence.

A method for preparing a genome library according to the above A), characterized
hy use of an oligo-DINA as a primer designed so as to have an area of 6mer or more
composed of a random base and/or a universal base at its 3-terminal side.

A method for preparing a genome library according to the above K }, characterized

by use of an oligo-DNA as a primer designed so as to have an area of 6mer or more
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L) A method for preparing a genome library according to the above J),
characterized by the pretreatment in which a genome is fragmented and

an additional sequence such as a linker is connected to each fragment,

and followed by the PCR using one kind of primer with a specific

sequence, to amplify a genome. M) A genome library prepared by the
method according to any of the above-mentioned A) to L). 4 The first
method of the disclosure prepares a genome library by carrying out the

PCR using a genomic DNA itself or its fragments of a target organism as

a direct template. That.is, the genomic. DNA jtself without.any additional
prER R e R S TR
tgl?c%tl?ery ?(l)aﬁg\je? ra@&spf)cgerrgﬂg g?c{g,’aagé/qggljr&l %\ﬁ% BQBW frequency within

pretreatments, such as cutting of extracted genomic DNAs with a

restriclion gnzyme angd. gapnection of a linker to the resultant each
ragment are not required and the loss of samples accompanied to these

HEHeAINents can. he-prevestieds haddition-s-gepemedibranyscan beirst PCR
prepared by carrying out the PCR using bacterial or cultured cells as a
ditget saaplaRccIdinge thetisthetiinddist/osethidseinl hythisccasé PCR
no extraction process of a genomic DNA is required and a genome library
Gadinepdrece astly: dpre phedd-tTheididcldsed®werond method simply and
easily prepares a genome library by carrying out a pretreatment to a
genertioDNApofmtarget prgamishbfotiowsdBirtherPeRr ol Sgbreiido 1),
of primer with a specific sequence. A genome library can be simply and
edisity cfraprarby by tHecreirias gty sHe Kot bATSR RS HasRrEEYe =°*
above, a genome Iibra?:%)can be simply and easily pre argd acce rgiqg Lo J,
tFathie o anec 8560 HeteiAT o G ER SHalP A SURT S simples. Further ©
other purposes, characteristic features and advantages,will be.; . for shifting
from the annealing temperature to an extension reaction temperature.

A method for preparing a genome library of any biological organisms, characterized
by carrying out a pretreatment to a genome of a target organism, and followed by a

PCR to amplify a genome, the PCR using one kind of primer with a specific
sequence.

A method for preparing a genome library according to the above J}, characterized
by the pretreatment in which the oligo-DNA according to any of the above B) to &)
is used as a primer to amplify a genome, and followed by the PCR using one kind of
primer with a specific sequence, to amplify a genome again.

A method for preparing a genome library according to the above J), characterized
by the pretreatment in which a genome is fragmented and an additional sequence
such as a linker is connected to each fragment, and followed by the PCR using one

kind of primer with a specific sequence, to amplify a genome.

M) A genome library prepared by the method according to any of the above-mentioned

A) to L).



sufficiently understood by the following descriptions. The benefits of the
present invention will become evident by the following explanations
referring to the attached drawings. Brief description of the drawings Figure
1 is a drawing explaining the outline of a method for preparing a genome
5 library of the present invention. Figure 2 is a drawing explaining the

aﬁﬁ@'ﬁ&%@ﬁ&ﬁ@o@%ﬂ@m&mﬁggm PHners-difieranbirem-eaghout the PCR

other, and the results examined by a gel electrophoresis, in a genome

using AIREROAREINGL QR MRENRIR{aNRXANARRRE higPresen investiabmbigw el hat is,
3 Is a drawing showing the amplification of a genome by PCR using a

the gerinie DNundel Coidlitionsdiffdieohilcryeasie other tlendith@ersmitssequence such
examined by a gel electrophoresis, in a genome library production

as a hndttodsofuseie exathpldaipepridseitheirteRtiohhemigfare. 4asya tealviegpme PCR
explaining various primers used in the experiments to confirm whether

pretreaffRgis gSPRIRS FaHNg (Yo elEANEASPRIBECOPRBYSINiHE YeRBRRtighREgyme and
prepared by one example of the present invention, and each gengme area
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experiments to confirm whether whole genome area is practically

accomgﬁlgbff#gﬂt%?sﬁ fe?ﬁeﬁ\%n%%%?nnigﬁ@lg?]f 1E“)%(-:-ar)ared by one example of the
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between the sequence on “primer by one éxample of the present
or cultiF¥EREAR ANd BRAYEAGHER AR R IBROTD She 16 EShHASABE &ARRARNE. Mthis case,

the invention The practical embodiments of the present invention will be
no extEXPlaNeodvsd ol cdddmbaiivet ivethotdonpiepasingr tibromealitsatyiore easily
prepared.

The disclosed second method simply and easily prepares a genome library by
carrying out a pretreatment fo a genomic DNA of a target organism, followed by the PCR
using one kind of primer with a specific sequence. A genome library can be simply and easily
prepared by the PCR using only one kind of primer.

As described above, a genome library can be simply and easily prepared
according to the method disclosed herein from a very small amount of samples.

Further other purposes, characteristic features and advantages will be

sufficiently understood by the following descriptions. The benefits of the present invention

will become evident by the following explanations referring to the attached drawings.

Brief description of the drawings

Figure 1 is a drawing explaining the outline of a method for preparing a genome



The first method for preparing a genome library of the present invention
prepares a genome library by carrying out a PCR using as a template a
genomic DNA itself or its fragments, without any additional sequence
other than the genome sequence such as a linker. The PCR using a
genomic DNA as the template includes not 6 only the use of extracted
genomic DNA as a template but also the direct use of bacterial or
cultured cells without extraction of genomic DNA, and the PCR using such
an intrabacterial or intracellular genomic DNA as a template. Here, the
librapy pA dhsritreTah e i the primer of the present invention will be
ex§,lained. The primers used in the PCR ofgg\% Fresetnt inventiorharﬁ CR using
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ofigo* desighedso as to Include a sequence with high frequency in a
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specific sequence Is used as a primer. The PCR in the present invention

is Flé%@g oMs %Qﬁa\()(rm smﬁg%@%ﬁ'ﬁé&ﬁ%ﬂvgpée g%'iﬁﬁ‘n@fgp@CR using a

genome. In other words, the PCR is required to amplity the whole area of

prifPOMeRs LHIRHDA aFRASHIPemIs, dhe PiimansepsaRecHiGAlyed by a gel
annealing (complimentarily binding) plural areas on a target genome is

cle@kefersediEunthermorse: a5:wil) hedsshowimi mthadatel @exampiesiethethe present
inventors found the importance of timer base sequence as an annealing

invanearof the primer and thus, the use of an oligo-DNA designed so as to
include a frequently appearing sequence of timer or more is preferable. A
fréfgentlylappedrinyisequelide insavrrges getoame varibe dbterripggents to
according to available sequence information of a target genome. In this

condage Wihist ot p@qﬁﬁ’@@nome area is practically amplified or not, in the genome

library prepared by one example of the present invention, and each genome area
amplified by these primers.

Figure 5 is a drawing explaining results of the experiments to confirm whether
whole genome area is practically amplified or not, in the genome library prepared by
one example of the present invention.

Figure 6 is a graph explaining results of comparison between the sequence on

primer 2 used by one example of the present invention and sequences'on a genome.

The best mode for carrying out the invention

The practical embodiments of the present invention will be explained in detail.
(1) The first method for preparing a genome library

The first method for preparing a genome hbrary of the present invention
prepares a genome library by carrying out a PCR using as a template a genomic DNA
itself or its fragments, without any additional sequence other than the genome

sequence such as a linker. The PCR using a genomic DNA as the template includes not



that all the genome sequences are known. The frequently appearing
sequence may be determined on the basis of a partially known genome
sequence. Or, the frequently appearing sequence may be determined
from the resultant sequence information obtained by a random
sequencing of a target genome prior to the PCR of the present invention.
For example, when a primer is designed so as to contain frequently
appearing timer sequence, frequently appearing sequences may be
orderly determined from the highest frequency in all the timer sequences
onlyietuthed i deetien cerinformion of s rargée ehalretiPHirechpye of bacterial
sequence may be selected among frequently appearing 1st to 20th
or caliygiechcedsamdthne oty ffe%&é%ﬁe&yk‘&%na%égﬁé’ Sehusie sagh an
mentioned above, "frequently a ing sequ "is not restricted to the
mtr%‘é‘?ﬁ‘éﬂ%]eoﬁlffhmiﬁ‘? Hﬁﬁ&f’ﬂ%‘dﬁ%% SﬁSP aUence may be selected
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preferable, and those havmg 8mer to 15mer Is practically deswab ein

intoQPNSId8IAoNS, %?&%%ﬂ%ﬁ@d?ﬁ%@!@ﬂééﬁé%@ (ANAem ARNSRING- QR Raining a

target genome. For example, when a primer of 15mer length is designed,
randHERAPFINREMAyY be designed so as to include a frequently appearing

6mer to 15mer sequence. In the Examples described later, the length of a

prmen YaBse! as bimenaadithe:peines wWasolpsigied-lo:tqekide avith high

frequently appearing 10mer sequence and used for the PCR. In the
freqoam plesidhe wholergenomdeanbly wasisucees sfliky and Jalndagtorniforwiyh a

amplified. Thus, a primer may be preferably designed to have the length
speafid GequRmerianddd anelwaesfrddedrtlil appbanmesent 2nverBeyuencendom

for example. In addition, it is preferable to design a primer to have a
PCR,—@&WW@&W@I&@S the whole area of the genome. In other words, the PCR
is required to amplify the whole area of genome as uniformly as possible. Thus, the
primer non-specifically annealing (complimentarily binding} plural areas on a target
genome 1is preferred.

Furthermore, as will be shown in the later examples, the inventors found the
importance of 6mer base sequence as an annealing area of the primer and thus, the use
of an oligo-DNA designed so as to include a frequently appearing sequence of 6mer or
more is preferable.

A frequently appearing sequence in a target genome can be determined according
to available sequence information of a target genome. In this case, it is not required
that all the genome sequences are known. The frequently appearing sequence may be
determined on the basis of a partially known genome sequence. Or, the frequently
appearing sequence may be determined from the resultant sequence information

obtained by a random sequencing of a target genome prior to the PCR of the present

invention.
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sequence at its 3'-terminal side. One or plural bases may be universal
bases or random bases (random sequences) in the frequently appearing
sequence included in the designed primer. The universal base is a base
capable to form a hydrogen bond with each base of adenine (A), thymine
(T), guanine (G) or cytosine (C), and the 5-nitroindole and the
3-nitropyrrole are 8 illustrated. The random base (random sequence) is a
base randomly synthesized to any one of A, T, G and C at a specific site
in the sequence. Primers (random primers) including a random base (a
rdfuidamsqguenteh maybe-syatthesized isponetstemiaymtiresie byyadgidanng
of almost equal amounts of A, T, G and C as a base at specific site. Thus,
6meg primerccairdipreddily syrthesi zedusyonassie s ytirebisidvenindiefrom the
using a random primer in the present invention. As mentioned above, a
highgpinferqrsadyinthelbtbe ditemaatioRoatalpa drefaratsiuaiusidnivarasting tof a
have a frequently appearing sequence at its 3'-terminal side. Additionally,
targgt ﬁﬁmé%%g%ﬁﬁead@sﬁ@%al%%@téﬂr%% araopgithraieatindprearing 15t to
composed of a random base (a rando%%sequ?gcge% or a universal base at

20thgeasepee s HaQ ORI AR EG SGIFAEhEEMT Se Jhe AtE BGims mopkicged

rimer may be designed to have an area of timer or more composed %
ol B ALE (HTARAS SPHEN o) or OB A S0 oM e
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results of the analysis carried out by the inventors found the importance

comPlINENDETELSLANEARS @S an annealing area in a used primer. By having
an area of timer or more composed of a random base (a random

SEUUQBEEN0sE Hinhkessaldases R RHBshMaY.amaaak neNpsRasiicaly1aRited,
the genome. It is preferable to design a primer so as to have a frequently
but ApRaasNgriaatiBNGEnparison to those used in the conventional PCR is preferable,
and those having 8mer to 15mer is practically desirable in considerations of annealing

temperature and random annealing on a target genome.

For example, when a primer of 15mer length is designed, such primer may be
designed so as to include a frequently appearing Gmer to 15mer sequence. In the
Examples described later, the length of a primer was set as 10mer, and the primer was
designed to include a frequently appearing 10mer sequence and used for the PCR. In
the Examples, the whole genome area was successfully and almost uniformly amplified.
Thus, a primer may be preferably designed to have the length of 10-12mer and to
include a frequently appearing 6-12mer sequence, for example.

In addition, it 1s preferable to design a primer to have a frequently appearing
sequence at its 3-terminal side.

One or plural bases may be universal bases or random bases (random sequences)
in the frequently appearing sequence included in the designed primer. The universal

base is a base capable to form a hydrogen bond with each base of adenine (A), thymine

(T), guanine (G) or cytosine {C), and the 5-nitroindole and the 3-nitropyrrole are



at its 3'-terminal side, and further to have, at its 5'-terminal side, a

sequence with no or low frequency within a genome of a target organism.

For example, such primer may be designed to have a frequently

appearing sequence of timer or more at its 3'-terminal side, together with

a timer or more sequence with no or low frequency in a target genome at

its 5'-terminal side. Designing of such primer allows to carry out the first

PCR using the said primer, followed by the second PCR using a primer

having the 9 above-mentioned timer or more sequence at the 5'-terminal
illusigetetd Gheeranorehstalile ndmplifiqation oedeh-amnplified genomeized to any

fragment. Similarly, it is also preferable to design a primer so as to have a
onespbédifid sEprrhdée avithsnectfidaitdrayten oy dnantardbigenofmendbtherimers)
~ 5'-terminal side, in case (1) when a primer is designed to have a
inckpdiise sty apisEaiigesdyusident ReIgerspimaysibie avefbieredsdr 1o ae step

an area of Imer or more composed of a random sequence or a universal
SYnERERSAPt ARSI ar R A STtIRAG P IRE RISty Brpearhiy Seybostcat megific site.
Th also in case (2 bwhen,? primt%r isd ri])igned to have an area of timer or

HofePCORPSEEd s L Tan ISRl "SBGER NI BF £ GRIVERArBSsE SRt hen using a
ran '(;Hlermiixrgl%!r§Iild&elzg%se>§3rprf¥gﬁg§r§igning of such primer may be carried

out to have an area of timer or more composed of a random sequence or

a uniyersal.hapg s 3pigrminal Hdg. deogthgr with.a timer or mor %re erably

sequence with no or low frequency in a target genome at its 5'-termina

destidled ResigNnonRfsuchRIMEE3IS) pravides a,mare stable amplificatiansiqe.

of each amplified genome fragment by carrying out the first PCR using

Addheosail; primeiefalleweddoyi the secanth RERASINEPIME! RaNing heposed
above-mentioned 6mer or more sequence at the 5'-terminal side. Here,

of atheneahing 6f f‘andeguencewitholonfiaquendasis Rehestaciadta sde of the
sequence with the lowest frequency. Similarly to the meaning of "a
Trednegtiemppearing sequence.

Furthermore, a primer may be designed to have an area of 8mer or more
composed of a random base (a random sequence) or a universal base at its 3-terminal
side without a frequently appearing sequence. As described above, the results of the
analysis carried out by the inventors found the importance of 6mer base sequence as
an annealing area in a used primer. By having an area of 6mer or more composed of a
random base (a random sequence) or a umiversal base, a primer may anneal
non-specifically on the genome.

It is preferable to design a primer so as to have a frequently appearing sequence
at its 3-terminal side, and further to have, at its 5 terminal side, a sequence with no
or low frequency within a genome of a target organism. For example, such primer may
be designed to have a frequently appearing sequence of Gmer or more at its 3-terminal
side, together with a Gmer or more sequence with no or low frequency in a target

genome at its 5 -terminal side. Designing of such primer allows to carry out the first

PCR using the said primer, followed by the second PCR using a primer having the



appearing sequence"”, any sequence may be selected among plural
sequences with comparatively low frequency. In the present invention, "a
random PCR" is carried out using any primer described above, to give
random and nonspecific amplifications of a target genome, and it is
different from the conventional PCR amplifying a specific area. on the
genome sandwiched between two primers. The PCR conditions used in
the present invention will be explained. 10 At first, a genomic DNA is
extracted with an alkaline, a phenol, a guanidine or available Kits, prior to
abdpreiROR Ak farttrecextrarstechgenonaic DN istusiedlasda, temykateniPhestable
extracted genomic DNA may be fragmented with a restriction enzyme,
ampEfisaiin e whaprddigtsormpORaENEelf may be used as a template in
the present invention. Of course, no complicated pretreatment such as to
givalike i tdstRlse JERBRIN DR ASE SR QRS 5D thBASTRINFE i dsREnce

..as explained earlier, the PCR may be carried out using bacterial and
i B e RS BHTALR A LPEEPh BT P L St ACHBIT Y THE gBrigi S bRDe™ 2

o8 fpbactariahorracelluar genomic DA as.2. template (see Figue,
B the BER conditions, an annealing termperature is preferably aatAfg

furlRW (SRR AUIEforEffeslive annealing, of A,rsed s ROt RIMELIAWDQI8 versal

genome area, followed by gradual elevation of the temperature up to an

baLXERRI0D-(EAGHAN JRMPEIRIUE (IR RIS \VRNLSERR AN A1aR ANREAIRH ase (2)
primer at the extension reaction temperature, SO that extension reaction

whim gRHONeAlRd pRekMayLecariedoshat & siweratepbhareforeriigom

PCR conditions preferably have a cycle with an annealing temperature
seqsehwithinathairangs 0h30456, A-temparatuite raisingpentd setipithin of such
primer may be carried out to have an area of 6mer or more composed of a random
sequence or a universal base at its 3-terminal side, together with a 6mer or more
sequence with no or low frequency in a target genome at its 5’-terminal side. Designing
of such primer also provides a more stable amplification of each amplified genome
fragment by carrying out the first PCR using the said primer, followed by the second
PCR using a primer having the above-mentioned 6mer or more sequence at the
5-terminal side.

Here, the meaning of "a sequence with low frequency” is not restricted to a
sequence with the lowest frequency. Similarly to the meaning of "a frequently
appearing sequence”, any sequence may be selected among plural seguences with
comparatively low frequency.

In the present invention, “a random PCR” is carried out using any primer
described above, to give random and nonspecific amplifications of a target genome, and
it is different from the conventional PCR amplifying a specific area on the genome

sandwiched between two primers.

The PCR conditions used in the present invention will be explained.
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the range of 5 seconds to 20 minutes, and an extension reaction time set
within the range of zero second to 15 minutes. The temperature raising
period is time for shifting from the annealing temperature to the extension
reaction temperature. Such cycle (of low annealing temperature, and
gradual elevation for slow extension reaction) may be adopted only in
initial several cycles, but alternatively such cycle may be adopted
throughout all . the cycles. ("zero second" for the extension reaction time
is when temperature is set to keep elevation from the annealing
temipgratusegtoantd e AN inge tempedature vadhe bxiensibadastiprnidine or
temperature, without staying at the extension 11 reaction temperature.)
availheld ERscomditidnstiothee tharhtheséhe estribeelabovepmdybe 1s used as a
determined according to known methods, such as the number of cycles, a
temppéatFrgerdmpdaseorocgia s mighe Stpartaded wAtbcamfsbaition enzyme,
PCR buffer, and a used DNA polymerase, without any restriction. As
howgérf@@oemrﬂfé%@n@%&ﬁ@@ el ARaohs Besd SeAciAijats tethe present
above-mentioned conditions reiults in an almost glr niform amp“fﬁﬁﬁﬁ n of

invehisRy HEEHTE arkd SHEPA SELiR S BEPABE brets éﬁowoﬁ‘seg% g to the
gen Ilbra%ﬁAconflrmed In ad Itfri]l’] mﬁ{n}ethgglgf ;[lhe ntn%ven lOI’]

as e 1er, the PCR
requires no co ICa edpfrea ent Sucn as a nker a O%FI

ma)g%gocrgxen?ar Int atIOI‘l J@Qﬂ?&?@&s I&g gjgegﬁ tgg ayam%ie without

genome |brary can %e easny prepared from a very small amount of

extrsa‘%meﬁ WQ@&&B&Q&WQMW%&?&%&ﬁ}%@&%ﬁﬂ%ﬁ&mgé%NA as a

preparing a genome library of the present invention and the prepared
tem@eNRRRJIPIARY. DY) the method can be widely applied to study materials for
the genome analysis of various organisms, development of
ganorne-paseddnedicine s nanthvalioy sather el Siugiesohibivlegical a low
science. For example, the present invention
temperature for effective annealing of a used short primer to whole genome area,
followed by gradual elevation of the temperature up to an extension reaction
temperature, to prevent separation of an annealed primer at the extension reaction
temperature, so that extension reaction from an annealed primer may be earried out at
a slow rate.

Therefore, the PCR conditions preferably have a cyecle with an annealing
temperature set within the range of 30-45°C, a temperature raising period set within
the range of 5 seconds to 20 minutes, and an extension reaction time set within the
range of zero second to 15 minutes. The temperature raising period is time for shifting
from the annealing temperature to the extension reaction temperature. Such cycle (of
low annealing temperature, and gradual elevation for slow extension reaction) may be
adopted only in initial several cycles, but alternatively such cycle may be adopted
throughout all the cyecles. (“zero second” for the extension reaction time is when

temperature is set to keep elevation from the annealing temperature to a denaturing

temnperature via the extension reaction temperature, without staying at the extension
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can be applied for the analyses and the studies of unknown or little known
environmental microorganisms or viruses. Particularly, the analyses and
the studies of pathogenic bacteria and viruses are important in view of
public hygiene and establishment of national health, and the present
invention is useful for these analyses and studies. Biological organisms
capable to prepare genome libraries by the present invention have no
particular restriction and include, for example, plants and animals in
addition to microorganisms and viruses, and of course may be mammals
readqtiglutiing ebhatmen) beings. A genome library for viral RNA genomes may be
prepared by the 12 synthesis of a complementary stranded DNA with a
relees® ¢lanseriptise. apiderséhofn titboBN Aegsribednidiane. Asuleserilsgermined
above, the present invention simply and easily prepare a genome library
accHGifpetp é‘ﬁ"ﬁﬁﬁge@ﬁ’é%ﬁ‘écbfaﬁrfgﬁﬁmfh% ggemfﬁssédaéﬁwiaga%ﬂaﬁwre

primer. The use of ane kind of primer or a random primer is preferable in
to gpie i BRELTABRAHF ARACo SEMRATE Y ofHe B Budisrinve ftidis polymerase,

.,.restricted to the use of one kind of primer or a random primer. For
without any restriction. . . .
exampYe, 0 prifmers respectively with the first and the second frequently

appeaying sequences may be used for thg PCR; THat isehe, present fhe
Invention may be a methoc? carrying out the P](‘f\ﬁ using at least one |n(§)o

abo RSN RIANIORPAMEL (O MET RASA REAUGNSH 5 MBYHHIL RN whole

annealing area of a used primer as described earlier, however, as shown

gendhthgrlatenaxamplesy cpmpigmentation:of ak least.dive hases WtiRdRgeq. 1n

6mer is satisfactory to non-specific amplification by the PCR. Thus, one
add Pase wishinthedamersnayber ditesamnt frama-ge RemaSerHeICe (@t such

The second method for preparing a genome library
as a linker addition to the genome or integration of genome frapments into the vector,
and a genome library can be easily prepared from a very small amount of samples
without accompanying the loss of samples.

The method for preparing a genome library of the present invention and the
prepared genome library by the method can be widely applied to study materials for
the genome analysis of various organisms, development of genome-based medicines,
and various other field studies of biological science. For example, the present invention
can be applied for the analyses and the studies of unknown or little known
environmental microorganisms or viruses. Particularly, the analyses and the studies of
pathogenic bacteria and virases are important in view of public hygiene and
establishment of national health, and the present invention is useful for these analyses
and studies.

Biological organisms capable to prepare genome libraries by the present
invention have no particular restriction and include, for example, plants and animals

in addition to microorganisms and viruses, and of course may be manmmals including

human beings. A genome library for viral RNA genomes may be prepared by the
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The second method for preparing a genome library of the present
invention is performed by pretreatment to the genome of a target
biological organism, and followed by a PCR using a primer with one
specific sequence for amplification of the genome. Random primer is not
included in the "primer with one specific sequence". Thus, the above
method of the present invention prepares a genome library by a PCR
using only one kind of primer and a simply operable preparation of a
library can be realized. The following pretreatments may be illustrated as
synttheipretreatmehteithe;PORndp MO pitireatenernt &rRPCRIiS perfordesk of
according to the aforementioned conditions, using "an oligo-DNA
the Igdidigwedtems® have a specific sequence with no or 13 low frequency
in a target genome at its 5'-terminal side" among the aforementioned
pfimBrsc e Fheifmibbe SRS BTt SARPP it hahhatdlE RERIsndysenome
. appearing _sequence of timer or mqre, or a sequence of timer or more
libragg g ddiaor'h Patort baset(8t &%@8&%@%&3@? SORRRSSSF gagendom
._as described bovz{.iII]:(?r0 anmplre,o a Q@E{‘e with _a random sequence at its

YlmgY, e uge of one me ndo mer .18 preferable m view of
P m§“-term|naﬁ siae an aspeéjlﬁ]c sequence a IEISl g{fermlna siae 1Is usecY,l

simpgg%%haenﬁ%&isﬁ%%@%d, QHL %§et@e%p{§%ea%£r@1e@n&;%ipe%tm&%éar@%ﬂe use of one

osed of 'the random sequence and the specific sequence. Then, the

kinadSSEPRALPER 15 Lallisd QL-USINGQNE KNd OTRIMS YLD 18,808y with the

specific sequence, to prepare a genome library by re-amplification of a
first!BAEEHILRANE -1y (BRI RIS EAMEN LR GEh BsNA NASS STGUANCREE g at is,

3'-terminal side of a used primer is important for an annealing with a target
the PRBOMEARYSEHLSNECAMAYIRA adediad.as thspelticsseguerastabthRind of

5'-terminal side. In the second PCR, a primer having an additional
prinsequencaabtherbkterminal side of this specific sequence may be used.

A 6mer base sequence is important for an annealing area of a used primer as
described earlier, however, as shown in the later examples, complementation of at least
five bases within the 6mer is satisfactory to non-specific amplification by the PCR.
Thus, one hase within the 6mer may be different from a genome sequence by.

{(2) The second method for preparing a genome library

The second method for preparing a genome hibrary of the present invention is
performed by pretreatment to the genome of a target biological organism, and followed
by a PCR using a primer with one specific sequence for amplification of the genome.
Random primer is not included in the “primer with one specific sequence”.

Thus, the above method of the present invention prepares a genome library by a
PCR using only one kind of primer and a simply operable preparation of a library can
be realized.

The following pretreatments may be illustrated as the pretreatment of the PCR.

i) As the pretreatment, a PCR is performed according to the aforementioned

conditions, using “an oligo-DNA designed so as to have a specific sequence with no or
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i) Other pretreatments include fragmentation of a genome with a
restriction enzyme or a physical cutting, and connection of an additional
sequence such as a linker to each fragment. The additional sequential.
part is made as an annealing area of a used primer and in the following
PCR, a genome is amplified using one kind of primer with a specific
sequence corresponding to the above additional sequence, to prepare a
genome library. As described above, connection of a determined specific
sequence to each genome fragment is carried out as the pretreatment,
lowfellouweadtpythetRGR ysingena kindsofeprimar withr the abode sekifiGntioned
sequence (or, a sequence having an additional sequence at the
pribeterinabsideraiiheidbafetbpeaific saquenca)th prepafteq:ganeMmepearing
library. After the above mentioned i) or ii) pretreatment, the PCR may be
seqpexforrhiEuhet 41Uming, one kindofcprififensvith mspesifipssgueiceudderbhe (a
aforementioned PCR conditions, however, higher temperatures may be
rangemcptgnanramcalingcasl bieragdasitiond aheyhd ehexryenlelr adtitioryith
the length of a primer used in the above-mentioned PCR is not _ )
a rapdaip SRENFAFRIRE AtH At e SRBREPERmRE s tHisse UsaYsritrEs 5-terminal side
CR is preferable and the 8-15mer length is preferable in

is u%?é%%%%%ﬁﬁ&%%@%é%ﬁ& AR MSY ATinG BHPRRya composed of

the grrllﬁgorpneé Hgfgi:ga;}l l';thes exa cglee%gfgge present invention will be
—exp alnegcfe?errlng oht%eparawing “however, the present invention is not

re“%Hé?},eqjQﬁéﬁgﬁf?tﬁéﬁrﬁg'f?s?frik X&'PQJ&%%}E& meinga o prepanng,a

gr%a above
genome |brary e present iInvention m e carriedout ) extraction

spe@Rd RYtification e?ufg%%Oégffbala\lﬁbt%.l?\ﬂﬁeré/nt@@igcgﬁar%gyt&pfefg%gome.

using cells and bacterial cells as a direct sample, as shown in Fig. 1. In
the, the pretreatment PCR, a 6mer base sequence at the 5-terminal side of a used

- primer is important for an annealing with a target genome. Any sequence may be
adopted as a specific sequence at the 5-terminal side. In the second PCR, a primer
having an additional sequence at the 5'-terminal side of this specific sequence may be
used.

ii} Other pretreatments include fragmentation of a genome with a restriction
enzyme or a physical cutting, and connection of an additional sequence such as a linker
to each fragment. The additional sequential part is made as an annealing area of a
used primer and in the following PCR, a genome is amplified using one kind of primer
with a specific sequence corresponding to the above additional sequence, to prepare a
genome library.

As described above, connection of a determined specific sequence to each genome
fragment is carried out as the pretreatment, followed by the PCR using one kind of
primer with the above specific sequence (or, a sequence having an additional sequence
at the 5-terminal side of the above specific sequence) to prepare a genome library.

After the above mentioned 1) or i) pretreatment, the PCR may be performed

14



present example, the PCR was carried out using an extracted genomic
DNA as a template. In the present example, a Escherichia coli genome
library was prepared through amplification of a genomic DNA from
Fscherichia coli K- 12 W3 110 strain by a random PCR. The primer used
in the random PCR was designed on the basis of |.Omer sequences with
high frequency in a target genome. More specifically, the IOmer
sequences with high frequency on the genome of E. coli K- 12 W3 110
were searched. In the whole genome length of 4,639,221 bases, the

usingusaberiafl ldmensaquencasspastiéd, 63l hases ithtotahaR@ntioned PCR
sequences with high frequency from the 1st to the 20th were extracted

condatidndetermiined hifte rasulisaraishrowninbd ablel lfot mfiTable dlj@:pakd other
CGCATCCGGC 149 0.0032 2. CCAGCGCCAG 143 0.0031 3.

condBEATOOGGCR1A20.0031 4. GCCGCATCCG 136 0.0029 5.
TGCCGGATGC 136 0.0029 6. GCCGGATGCG 134 0.0029 7.
chcddtende 13xt0029 BleTeeEGe TiEGabesepgorpngd PCR is not
GCCTGATGCG 124 0.0027 10. CGCCGCATCC 122 0.0026 11.

parttg@ﬁr@d%@%éuffos@@W@Hmer than those used in the conventional PCH is

preferable and the 8-15mer length is preferable in view of annealing temperature and
random annealing on a target genome.

Hereinafter, the examples of the present invention will be explained referring to
the drawings, however, the present invention is not restricted by these examples.
[Example 1]

The method for preparing a genome library of the present invention may be
carried out by extraction and purification of a genomiec DNA followed by the PCR, or by
the PCR using cells and bacterial cells as a direct sample, as shown in Fig. 1. In the
present example, the PCR was carried out using an extracted genomic DNA as a
template.

In the present example, a Escherichia coli genome library was prepared through
amplification of a genomic DNA from Fscherichia coli K-12 W3110 strain by a random
PCR.

The primer used in the random PCR was designed on the basis of 10mer
sequences with high frequeney in a target genome. More specifically, the 10mer
sequences with high frequency on the genome of £, colf K-12 W3110 were searched. In
the whole genome length of 4,639,221 bases, the number of ldmer SEQUENCces was
4,639,212 bases in total, and sequences with high frequency from the 1st to the 20th

were extracted and determined. The results are shown in Table 1.



12. CGGATAAGGC 115 0.0025 13. TGCCTGATGC 114 0.0025 14.
ACGCCGCATC 113 0.0024 15. CGGATGCGGC 112 0.0024 16.
GGATGCGGCG 111 0.0024 17. GGCGCTGGCG 109 0.0023 18.
CCGCATCCGG 109 0.0023 19. CGCCAGCGCC 108 0.0023 20.
GGATAAGGCG 107 0.0023 4,639,212 fragments in 4,639,221 residues
a: Number of appearance b: Ratios to whole IOmer The 10mer sequences
listed in the above Table 1 are also shown in SEQ Nos. 1-20 16 in the
sequence listing. The primers used in the random PCR were synthesized

[T4nendrs respectively with the above No.1 to No.4 sequences among the
above 10mer sequences (hereinafter referred as primers 1-4,
respectively). The compositioa of the PCR solution was as follows:
Template: Genomic DNA (Extracted by a conventional method after
proliferafiéi-offeCeé1&) 80 ndAML Primer: OrieXKi®Rl of primer from primers
1-4 2011M dNTP 0.2 mM DNApolymerase: TaKaRa Z-tagTM0.2 U
Buffek: XL BERHifer 1 u 14Diluted up to 8B with dH20

3. GCATCCGGCA 142 0.0031
4. GCCGCATCCG 136 0.0029
5. TGCCGGATGC 136 0.0029
6. GCCGGATGCG 134 0.0029
7. CAGCGCCAGC 134 0.0029
8. CTGGCGCTGG 125 0.0027
9. GCCTGATGCG 124 0.0027
10. CGCCGCATCC 122 0.0026
11. GCTGGCGCTG 120 0.0026
12. CGGATAAGGC 115 0.0025
13. TGCCTGATGC 114 0.0025
14. ACGCCGCATC 113 0.0024
15. CGGATGCGGC 112 0.0024
16. GGATGCGGCG 111 0.0024
17. GGCGCTGGCG 109 0.0023
18. CCGCATCCGG 109 - 0.0023
19. CGCCAGCGCC 108 0.0023
20. GGATAAGGCG 107 0.0023

4,639,212 fragments in 4,639,221 residues
a: Number of appearance b: Ratios to whole 10mer

The 10mer sequences listed in the above Table 1 are also shown in SEQ Nos. 1-20
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The PCR conditions were firstly denaturing at 989C for five seconds and
thew; <1. times cycles shown below. Denaturing temperature: 98C for five
seconds Annealing temperature: 42C for 10 seconds Inclination of
temperature changes from the annealing temperature to the extension
reaction temperature (RAMP): 5% (five minutes) Further, the set values
were variously changed and the PCR was performed. Extension reaction
temperature: 72C for seven minutes The PCR was carried out according
to the above-mentioned conditions and the results were confirmed with
in thaR&LIeEHQRNeresis after amplification. The results showed specific
amplification bands for the primer 1, 3 and 4 as shown in Fig. 2, however,
thgeprimen2shawedha ssnaanfCheraraplifiekpradyctavhich suggestedith
amplification throughout the whole genome area. In Fig. 2, percentages
the {YoyeePresent Mesetyatness hiforgdhbabbvecRAMP; anguthedigherdhefter
percent value the sooner temperature ramp time from annealing to
referesdensioimeactidnrashile ittedysmaller the percent value the longer period
IS required to raise the temperature. Further, similar PCR reactions were
chbegprsisineiibabbiesphier > andefollarisus primer concentrations.
As a result, the lower the primer concentration, the more decrease of
Tem@ﬁ%iﬁﬁa?ﬁﬁﬁfﬁ%?ﬁmg%ﬂ%@ma%mltf?él%ln%ﬂme&tﬁfﬁ%f)ﬂ%fww of £
genome into short fragments was confirmed gee Fig. 3). The PCR
reactions were also performed under varioud d?’ﬁ{ ing temperatures
%’?ﬂrgx)e%rﬁdorg timizati&)_r)l of the %’n grature and the primer

col))

._("deq" ir}{Ih
Pmm%éﬁ%%ﬁtré‘f%ﬁ Ave more shear-like “results’in ‘e ectrophoresis, and the
anpgmplification throughout the whole genome yyas, gpnfirmed.

DNA polymerase: TaKalla Z-taqg™0.2 U
Buffer: X310 PCR buffer 1 L
Diluted up to 10 u L with dH=0
The PCR conditions were firstly denaturing at 98°C for five seconds and then 40

times cycles shown below.
Denaturing temperature: 98°C for five seconds
Annealing temperature: 42°C for 10 seconds
Inclination of temperature changes from the annealing temperature to the extension
reaction temperature (RAMP): 5% (five minutes) Further, the set values were
varicusly changed and the PCR was performed.
Extension reaction temperature: 72°C for seven minutes

" The PCR was carried out according to the above-mentioned conditions and the
results were confirmed with an electrophoresis after ampliﬁcation. The results showed
specific amplification bands for the primer 1, 3 and 4 as shown in Fig. 2, however, the
primer 2 showed a smear for the amplified product, which suggested amplification

throughout the whole genome area. In Fig. 2, percentages (%) represent the set values
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The similar amplification was repeated using the amplified genome
fragments as a template. As a result, amplification of long DNA fragments
decreased. Further repetition of the amplification experiment showed
further decrease of amplified long DNA fragments; however, their
decrease changes became less. [Example 21 Determination of density
ratios for 10 points on the genome of E. coli K-12 W3110 strain was
carried out to confirm whether the whole genome area is practically
amplified or not for the genome library prepared in Example 1.. The

for QSE%'EHG@@QMPPEH@ e ﬁ@‘é{f‘ dReRigHE.# vIRE @ﬁéegmmt@&ﬁéﬁ%ﬂﬁé%mp
ratios was performed with a LightCyclerTM (Roche Diagnostic K.K.) for

tinthe-geneme fragmeisanmplifiec bydhewrandam ReRiPHmers(he: value the
forward primer and the reverse primer) used for the determination at each

longeterrinbiior poiet (areayathatsmpshanm-en Figure 4. The results of the
above determinations are shown in Figure 5. The ratio of density between
aréastfinrptiheilwoPdd; ratictobamplification) wesusitizinhbO:fold; evierer EBuinder
the largest difference. The results showed almost uniform amplification

vanigrsugihogr theopitioidigenoMerarestlih tHee deepsarte: gemomreciibrangration, the
[Example 31 A part of the genome library prepared in Example 1 was

mogg et Eeqedfiec BpaRSEOATTE Y waebnada Ry arepiHicrbigg|tef the
were compared with those of known genome sequences using BLAST

WOl BPUCHI A RGAP SRESEAF YR 61" ﬁ%@ﬁﬁgl%h%m%&&}ﬁ%m%ﬁs were

throughout the lehole enome area. Furthermore, th ‘fequ%nc%geofﬁhe

A1 RIS e 21 dH MR PERI R BRESEREERambie whs Csmbgred 229

with sequenges on the enome, agethe basis of am aIi‘fied fr%gments. The

P e Confitmed ANery high consistancy with Seqtenced on the < - meer ke
results in electrophoresis, and the amplification throughout the whole genome was
confirmed.

The simtar amplification was repeated using the amplified genome fragments as
a template. As a result, amplification of long DNA fragments decreased. Further
repetition of the amplification experiment showed further decrease of amphified leng
DNA fragments; however, their decrease changes became less.
[lExample 2]

Determination of density ratios for 10 points on the genome of E. coli K“12.
W3110 strain was carried out to confirm whether the whole genome area is practically
amplified or not for the genome library prepared in Example 1. The determination
points are shown in Figure 4. The determination of density ratios was performed with
a LightCycler™ (Roche Diagnostic K.K.} for the genome fragments amplified by the
random PCR. Primers {the forward primer and the reverse primer) used for the
determination at each determination point {(area) are also shown in Figure 4.

The results of the above determinations are shown in Figure 5. The ratio of

density between areas (in other words, ratio of amplification) was within 10-fold, even
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genome up to six bases (timer) at the 3'-terminal side of the primer
sequence as shown in Figure 6 (in the Figure, the vertical axis shows
percentage). Therefore, the timer base sequence is very important as an
annealing area of the primer. Dispersion of the base sequences at the
above six bases was investigated. As a result, amplification was
confirmed, even if one base was different. As described above, the primer
used for preparing a genome library is preferably designed so that a base
sequence of six bases at its 3'-terminal side coincide with a frequently

in tBP F?aez%rés REAGDE earg.c?‘tggc%ts%%trn]r% & C?Jrstt}l’l]gi AL %%nlfﬁ ggt%{c%lb%roughout
designed so that a base sequence of at least five out of Six bases at Its

the WHEITUOASI0L CONGIASWIR R reduspllyigppcaring sequence in a target

genome. The invention may be embodied in other forms without departing
[Exframdhe spirit or essential characteristics thereof. The embodiments
disclosed in this application are to be considered in all respects as

illustratver and nollimitingaFherscopa of thesinyentionisdidicatadbydheence

appended claims rather than by the foregoing description, and all
anafhangeSavbich-epmecwithifistiie, Mearing @nd:rargsmpi eduidienopobtheown

claims 19 are intended to be embraced therein.. Industrial applicability
genpmalesavibedabeive, BlgbRbridairdrycohmbersimpty Sradckabilylpréparedsults

from a very small amount of samples by the present invention and is
shoggdeapldits titndieeerheuatboysbslsfpatisyerfie:bacteria and viruses,

and unknown or little known environmental microorganisms and viruses.

FUTRERRBH 8 presemomobHiforbeRR PEERIdel e ér Bf Hiefsthdle present
Exa(rﬂpré%jerials ch ?xgq\r‘;on&c a%?g/ses for vario%zeor anism_s, aé}ﬁl\% for the lified
8IGPH T BIEEN SPHE- BASRETEARINKY T SRfti 48 IPGabis fife™ ™
fragsﬁqie%qg.e 'If}igldrse'suits confirmed a very high consistency with sequences on the
genome up to six bases (6mer) at the 3'-terminal side of the primer sequence as shown
in Figure 6 (in the Figure, the vertical axis shows percentage). Therefore, the 6mer
base sequence is very important as an anﬁea].ing area of the primer.

Dispersion of the base sequences at the above six bases was investigated. As a
result, amplification was confirmed, even if one base was different.

As described above, the primer used for preparing a genome library is preferably
designed so that a base sequence of six bases at its 3-terminal side coincide with a
frequently appearing sequence in a target genome. Or, the primer is preferably
designed so that a base sequence of at least five out of six bases at its 3'-terminal side
coincide with a frequently appearing sequence in a target genome.

The invention may be embodied in other forms without departing from the spirit
or ess.ential characteristics thereof. The embodiments disclosed in this application
are to be considered in all respects as illustrative and not limiting. The scope of the

invention is indicated by the appended claims rather than by the foregoing description,

and all changes which come within the meaning and range of equivalency of the claims

19



20 CLAIMS 1. A method for preparing a genome library of any biological

organisms, characterized by use of a PCR to amplify a genome, the PCR

using as a template a genomic DNA of a target organism or its fragments,

and using one kind of primer with a specific sequence. 2. A method for

preparing a genome library according to claim 1, characterized by use of

an oligo-DNA as a primer designed so as to include a frequently

appearing sequence within a genome of a target organism. 3. A method

for preparing a genome library according to claim 2, characterized by use
are :ANRHI0RNA RS, & RimEL;designed so as to include a frequently

appearing sequence of 6mer or more. 4. A method for preparing a

genome library according to claim 3, characterized by use of an

oligo-DNA as a primer designed so as to have a frequently appearing
IndseeeappHREbIMEr or more at its 3'-terminal side, and further to have, at

its 5'-terminal side, a sequence with no or low frequency within a genome

ofAa thrgetbergamsm aSzohunethbdafer grepariig s gandmesiibranypared from a

according to any of claims 3 or 4, characterized by use of an oligo-DNA
vervagra P imevnledigmed se lastte haseepatiitee 8 Horminal sigelica Bimer studies and

sequence selected from the Ise to 20™ frequently appearing 21 sequences
analyfgen§lalPeibdassion Brreriseirshces iersthebhsizngbavanonwn Setdtekisewn

information of a genome of a target organism. 6. A method for preparing a
CRVIGAHBRATEMIARPAEETHING 6 CIEI S SCHAE RIS bt 88sFRninvention can

0ljgo-DNA as a primer designed so as to consist of a IOmer sequence
be vAbE B b e RIS %ﬁ?ﬁéﬁ&ﬁﬂﬁ%ﬁpﬂé&ﬁﬁ@e%ﬁm&? SHRBRE R 274

for ttJ g lc(le(f)e organgxqgegfsgee%%xen%gggée%nrLQ%itgglselss g}: studies of various life science

fields.

20



known sequence information of a genome of a target organism. 7. A
method for preparing a genome library, characterized by carrying out a
first PCR using the primer according to claim 4, and followed by a second
PCR using a primer including the 5'- terminal side sequence. 8. A method
for preparing a genome library according to any of claims 1-7 ,
characterized by a PCR conditi%%gﬁw a cycle with an annealing
temperature set within the range of 30- 45C, and a temperature raising
period set within the range of 5 seconds to 20 minutes, said temperature
raising period being time for shifting from the annealing temperature to an

1. A extensionfigactipspiemperaturgendhl. Aiberomelibrany prejpdsgitdly tbeganisms,
method according to any of claims 1- 8. 23 ABSTRACT There is

characierindd eslyarfiestafiethBd Rorprapalifig 2 genoms libcaBGR wisiol RER ismplate a
carried out with the use of genomic DNA of a target biological organism

genomitsdMNoh fagntensty thieasmsa dirdtegarmplatanthdsing e lisxdplopamer with
kind of primer with a specified sequence or a random primer so as to

a specifigsgfyifeme amplification, thereby obtaining a genome library. There is
further provided a second method for preparing a genome library in which
genome of a target biological organism is pretreated and thereafter PCR
is_carried out with the use of ang kind of

retreated and thereafter
2 & e Ry AL R TormaTany By we

S ere taining a genome

of an PE#) _ tﬁ'@ %?xtﬁﬂgsd@sgﬁ{%ﬁr@g ilrasy;cande PrepaiadiconyraeAequence
ro

a small amount of sample. 060829 Seq Listing
within a genome of a target organism.

3. A method for preparing a genome library according to claim 2, characterized by use
of an oligo-DNA as a primer designed so as to include a frequently appearing sequence

of 6mer or more.

4. A method for preparing a genome library according to claim 3, characterized by use of an
oligo-DNA as a primer designed so as to have a frequently appearing sequence of 6mer or
more at its 3'-terminal side, and further to have, at its 5°-terminal side, a sequence with no or

low frequency within a genome of a target organism.
5. A method for preparing a genome library according to any of claims 3 or 4, characterized

by use of an oligo-DNA as a primer designed so as to have, at its 3'-terminal side, a 6mer

sequence selected from the 1% to 20" frequently appearing
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SEQUENCE LISTING <110> JAPAN AS REPRESENTED BY THE
NATIONAL INSTITUTE OF GENETICS <120> Genome library, and its
production method <130> u2003P103 <150> JP 2004-59900 <151>
2004-03-03 <160> 20 <170> Patentln version 3.1 <210>1 <211> 10
<212> DNA <213> Escherichia coli <400> 1 cgcatccggc 10 <210> 2

<211> 10 <212> DNA <213> Escherichia coli <400> 2 ccagcgccag 10
sequenis 3, 1) MA15% BRI <o Eoonghclls Jo SaboS Sronn sequence

information of a genome of a target organism.

6. A method for preparing a genome library according to claim 3, characterized by use of an
oligo-DNA as a primer designed so as to consist of a 10mer sequence selected from the 1™ to
20™ frequently appearing sequences among all the known 10mer sequences, on the basis of a

known sequence information of a genome of a target organism.

7. A method for preparing a genome library, characterized by carrying out a first PCR using
the primer according to claim 4, and followed by a second PCR using a primer including the

5'- terminal side sequence.

8. A method for preparing a genome library according to any of claims [-7 , characterized by
a PCR condition having a cycle with an annealing temperature set within the range of 30-
45°C, and a temperature raising period set within the range of 5 seconds to 20 minutes, said
temperature raising period being time for shifting from the annealing temperature to an

extension reaction temperature.
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gcatccggca 10 <210> 4 <211> 10 <212> DNA <213> Escherichia coli
<400> 4 gccgceatceg 10 <210>5<211> 10 <212> DNA <213>
Escherichia coli <400> 5 tgccggatgec 10 <210> 6 <211> 10 <212> DNA
<213> Escherichia coli <400> 6 gccggatgcg 10 Page 1 060829 Seq
Listing <210> 7 <211> 10 <212> DNA <213> Escherichia coli

9. A genome library prepared by the method according to any of claims 1- 8.
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<400> 7 cagcgccagce 10 <210> 8 <211> 10 <212> DNA <213>
Escherichia coli <400> 8 ctggcgctgg 10 <210> 9 <211> 10 <212> DNA
<213> Escherichia coli <400> 9 gcctgatgeg 10 <210> 10 <211> 10
<212> DNA <213> Escherichia coli <400> 10 cgccgcatcc 10 <210> 11
<211> 10 <212> DNA <213> Escherichia coli <400> 11

ABSTRACT

There is provided a first method for preparing a genome hbrary in which PCR is
carried out with the use of genomic DNA of a target biclogical organism itself or
fragments thereof as a direct template and with the use of one kind of primer with a
specified sequence or a random primer so as to effect genome amplification, thereby
obtaining a genome library. There is further provided a second method for preparing a
genome library in which genome of a target biological organism is pretreated and
thereafter PCR 1s carried out with the use of one kind of primer with a specified
sequence so as to effect genome amplification, thereby obtaining a genome library. In
both of the methods, a genome library can be prepared conveniently from a small

amount of sample.
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gctggegetg 10 <210> 12 <211> 10 <212> DNA <213> Escherichia coli
<400> 12 cggataaggc 10 <210> 13 <211> 10 <212> DNA <213>
Escherichia coli <400> 13 tgcctgatgc 10 <210> 14 <211> 10 <212>
DNA <213> Escherichia coli Page 2 060829 Seq Listing <400> 14
acgccgceatc 10 <210> 15 <211> 10 <212> DNA <213> Escherichia coli

060829 seq Listing
SEQUENCE LISTING

<110> JAPAN AS REPRESENTED BY THE NATIONAL INSTITUTE OF GENETICS

<120> Genome Tlibrary, and its production method

<130> uy2003rP103

<150> JP 2004-59900

<151> 2004-03-03

<160> 20

<170> PatentIn version 3.1

<210> 1

<211> 10

<212> DNA

<213> Escherichia coli

<400> 1

cgcatcegace 10
<210> 2

<211> 10

<212> DNA

<213> Escherichia coli

<400> 2

ccagcgecag 10
<210> 3

<211> 10

<212> DNA

<213> Escherichia coli

<400> 3

gcatccggea 10
<210> 4

<211> 10

<212> DNA

<213> Escherichia coli

<400> 4

geegeatoey 10
<210> 5

<211> 10

<212> DNA

<213> Escherichia coli

<400> 5

tgceggatac ' 10
<210> 6

<211> 10

<212> DNA

<213> Escherichia coli

<400> 6

geoggatgeg 10

Page 1



<210>
<211>
<212>
<213>

<400>

<400> 15 cggatgcggc 10 <210> 16 <211> 10 <212> DNA <213>
Escherichia coli <400> 16 ggatgcggcg 10 <210> 17 <211> 10 <212>

DNA <213> Escherichia coli <400> 17 ggcgctggeg 10 <210> 18 <211>
10 <212> DNA <213> Escherichia coli <400> 18 ccgcatccgg 10 <210>

19 <211> 10 <212> DNA <213> Escherichia coli <400> 19

7

10

DNA

Escherichia coli

7

cagegeeage

<210>
<211>
<212>
<213>

<400>

8

10

DNA

Escherichia coli

8

ctggcegetgg

<210>
<211>
<212>
<213>

<400

9 .

10

DNA

Escherichia coli

g

gceotgatgceyg

<210>
<2311>
<212>
<213>

<400

10
10
DNA
£scherichia coli

10

cgecgeatcc

<210>
<21l1>
<212>
<213>

<400

13

10

PNA

Escherichia coli

11

gctggegetyg

<210>
<211>
<212>
<213>

<400

12
10
DNA
Escherichia coli

12

cggataaggc

<210>
<211>
<212>
<213>

<400>

13

10

DNA

Escherichia coli

i3

tgcctgatge

<210>
<211>
<212>
<213>

14
10
DNA
gscherichia cold

060829 Seq Listing
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10

10

10

10

10
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cgccagcegec 10 <210> 20 <211> 10 <212> DNA <213> Escherichia coli
<400> 20 ggataaggcg 10 Page 3

060829 seqg Listing

<400> 14
acgeegeatc 10

<210> 15

<21i> 10

<212> DNA

<213> Escherichia coli

<400> 15
cggatgcggc 10

<210> 16

<211> 10

<212> DNA

<213> Escherichia coli

<400> 16
ggatgcggeg i0

<210> 17

<211> 10

<212> DNA

<213> Escherichia coli

<400> 17
ggcygctggeg 10

<210> 18

<211> 10

<212> DNA

<213> Escherichia coli

<400> 18
ccgeatocgg 10

<210> 19

<211> 10

<212> DNA

<213> Escherichia coli

<400> 19
cgecagcgec 10

<210> 20

<2131> 10

<212> DNA

<213> Escherichia coli

<400> 20
ggataaggcg 10
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