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2004/ 005459, PCT/ US2003/ 016248 The present application is also related to US
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15 EUKARYOTIC GENCMES
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2 24 %@@%@M&%@%F%f@m Ahiction The
connect r OrEXHRESSTOM e©FOSERS Q¥ GERES| afte mAE nexccuakoMyrE st opwevilNAae sequences  of

mninumle ses (G and C2 which are in the 3" UTR of a gene, Ti
L SR daicil

which i's and T2 which is 5 on the 3'-side of a set of
genes). The connectrons in a genorre control the expression of sets of

genes. Eacﬁ,le %ge%/gns%gg t'hon 2! I’stol gul 8 e}dfsere&{ 23200eGt rgns that control

the expressio genes i T many Ways.
expr essi orﬁezbeliamemaﬂ/w,@E&ng:a‘dedoyoulmrl mg eBdOQt em’gxtdcennect rons and by

10 addi ng dem ,Jt%tl{ E']%EE@& ]?&g specific new
gene expressi 5‘%’9%“ erns. I'S pate ngﬁgg% |cag| on eggf% es the invention
of met HbdEXRRESHEPR (AEh §ETH AFe GENBS SINa THE \WALIOBACTERIAM AR eRCoh of f our

cl asses ofq i d designed connectrons that can be used to nodify

t he connectron Eehaw or 15 of a genone. In addition this application
descri bes the invention of four nethods that. inplenent synthetic

ConneCtr(”E%e present application is also related to US Patent Application
Serial Number 10/367,832 filed February 19, 2003 entitled
15 DETERMINATION OF FLANKING DNA SEQUENCES THAT CONTROL THE
EXPRESSION OF SETS OF GENES IN THE PSEUDOMONAS AERUGINOSA PAO1,

COMPLETE GENOME

The present application is also related to US Patent Application

20 Serial Number 10/287,818 filed November 5, 2002 entitled
DETERMINATION OF FLANKING DNA SEQUENCES THAT CONTROL THE
EXPRESSION OF SETS OF GENES IN THE VIBRIO CHOLERAE CHROMOSCME I,
COMPLETE CHROMOSOME

25 The present application is also related to US Patent Application
Serial Number 10/305,275 filed November 27, 2002 entitled
DETERMINATION OF FLANKING DNA SEQUENCES THAT CONTROL THE
EXPRESSION OF SETS OF GENES IN THE AEROPYRUM PERNIX K1 COMPLETE
GENOME
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with differing proportions of novelty. Definitions 20 Double stranded DNA
- Watson and Crick showed in 1953 that DNA naturally forns a

doubl e-stranded helix. A typical double stranded sequence is 25

5' - TAGAGGAGTACCAC- 3' 3" - ATCTCCTCATGGTG 5° 3 24 NOVEVEERIGVERIBERC2006
2004/ 005459 PCT/ US2003/ 016248 Hydrogen Bond - The force between a hydrogen

atom and aggbfaghisesfeavi er atom such as Oxygen (0), N , Phosphorus
(P), or Sulfur 0(5%5). 5 Positive strand - The positii‘\;&eﬁgs?@gﬁéglws normal | 'y

represented 5° to 3" running left to right as in 5 - TAGAGGAGTACCAC-3' 10
Negative strand - The negative strand is normally represented 5 to 3

runni ng ri §AERQANEHIRR | n 3' - ATCTCCTCATGGTG 5~ 15 Single stranded RNA -
Either the positive or the negative strand of the doubl e-stranded DNA can

ctrand seqence b SR EEERABEN & S0 e P REac b B faHE DBuence
5' - GJCIJJA@@B@UAS If mAningernsegBiNoCE 1Thbassd i(SEnarl Sltzr@mid:hofaram RNA .
At sense T e ER o & BPho SOCEDELGRUE & TP BT i estPAnks MEEFR 1 The RuA
sequenc® ofn &hRNA BiNAet pEp eetsbf agﬂjlecsa)r.rpl’ﬁ?e ksntdireaseiras t.;faeorqmosi tive
negat i ve SITRRD 3 IATETCEIRATCES CHY o] B9 SOVERBER 200 B 200005450
PCT/ US2003 p@24gular set of connectrons that control the expression of

sets of genes in many different ways. The gene expression

behavior can be changed by deleting existing connectrons and by

10 adding new connectrons that have been designed to achieve

specific new gene expression patterns. This patent application

describes the invention of methods for deleting connectrons as

well as the invention of four classes of synthetic and designed

connectrons that can be used to modify the connectron behavior

I5 of a genome. 1In addition this application describes the
invention of four methods that implement synthetic connectrons

with differing proportions of novelty.

Definitions

20
Double stranded DNA - Watson and Crick showed in 1853 that DNA
naturally forms a double-stranded helix. 2 typical double

stranded sequence is

25 5" ~-TAGAGGAGTACCAC-3'
3’ ~ATCTCCTCATGGTG-5"




RNA strand 5' - UA\GAGGAGUACCAC-3' Pronoter - Any region of DNA, that binds
proteins which engage the polynerase transcription nechanism 5 TATA Box -
A region near the 3' end of a promoter with the sequence TATA. nRNA - The
RNA produced fromthe DNA by the polynerase as a 10 r @NOVEMBER 2006
transcription Start of transcription - The 3' end of a prormter where the
pol yrrer as m begins to transcribe DNA into Fxon - Any

regi on of ewn%m%‘%bgh is used to code for proteins ﬂ;gr?{\hr%éor? - Any region of
MRNA |yi ng between two exons which is not used to code for proteins. The

introns ar Eﬁda of t r e mature
mMRNA. 20 31?Y ﬁggunt ?ﬁaé]n oar%zgdlgé\i&}eend deﬁaﬁzﬁ% |sg%c§a%o%%%1e end of
the | ast eb&m’lei-\ stop secHows ixyohe (RNANCorses e, thbeglmmlst oP) stop the
transl ati ofl- of,1BRNAd)nto protein. 25 End of translation - The 3' end of the

3' -nost exon. Transl at ed region - Any collection of exons and introns.
Gene - Any DNA region that codes for a protein. Introns do not 30 occur in

pr okar y9t i g, enes adnghey C enes. A
Pvpi ool ol oy o and YR i A 3003 P Hp Sy FOOEREHLS &

PCTI U52003V<DJ?624'8D¢J<19 lefprighpieht -as in>| | <- TATA Box->| 1<-Begi nni ng of
Translation It------------ Translated Region---------------- >1 5 End of

Transl ati on- >1
| <- Exon- > ¥-1TAEPEPRGIALCES DH- >I <- | nt r on- >l <- Exon- >l <-3' UTR->1 + strand

- strand
10 "Negative strand - The negative $Pr3and 1s normally represented 5’
---------- to 3 - runnimg right -to ieft GN@n---- -------------------------- 3]

Positive strand gene - Any gene in which the features run 5" to

37" ~ATCTCCTCATGGTG-5"

15 $ingle stranded RNA - Either the positive or the negative strand
of the double-stranded DNA can be transcribed by the polymerase.
In RNA U replaces T.

RNA of positive strand seguence 5’ ~-UAGAGGAGUACCAC-3'
20 RNA of negative strand sequence 5 ~-GUGGUACUCCUCUA-3’

Antisense RNA - The antisense strand of any RNA sequence is the

complement sequence

25 RNA sequence 57 -UAGAGGAGUACCAC-3'
Antisense RNA sequence 3" -AUCUCCUCAUGGUG-5'

Triple Strand Helix - The RNA sequence of a RNA/DNA triple-

strand complex is the same as the positive strand of the DNA
30

DNA positive strand 5' -TAGAGGAGTACCAC-3’

DNA negative strand 3’ -ATCTCCTCATGGTG-5’

4



3" on the positive strand 15 Negative strand gene - Any gene in which the
features run 5° to 3" on the negative strand Cl sequence - Any positive or
negative strand DNA sequence of 15 bases or nore. The C2 sequence mnust
occur in the same 20 chronosone as the Cl sequence. C2 2RNIDYENMBER 2006
positive or negative strand DNA sequence of 15 bases or nore. The Cl

sequence u in the sanme chronosone as the . 25 Cl/C2 -
Any posi twgg‘g%&%nie%ati ve strand DNA sequence of 40 %ﬁ%#}@%gses such t hat

the Cl sequence is adjacent to the C2 sequence 30 Tl sequence - Any
positive o% )g_re?%ati e strand DNA sequence of 15 bases or nore that is on
the same cRrofDs8AR as the T2 seqUeHtECCAGYRECRE-Ahd T2 sequences nust be
bet ween about 1kb and 105kb apart. 6 24 NOVEMBER 2006 WO 2004/ 005459

PCT/ US2003 45 T2 sequence - sitive or negative, strand DNA
sequence o%po%g’%egaséényoge%?% %fhﬁp% gt%Sﬁ DS RRRE THISo HBLTIME489% he Ti
sequence. thHheolgmeuwekeTit rsegtEnpeesn meshahesmet ween about | kb and 105kb
apart. 5 Last exon gap or Gap-Distance - The nunber of bases between the
end of transcription and the beginning of the CI/C2 sequence. In

pr okar yot eTATIN 808 NGl eegébh ethagukle YUt esdtdii @ gapma@dtr watftgehef rom no bases
to 500 basgesquebg n;}ﬂ,lté{ -cell ed eukaryotes the gap 10 can be as l|large as

10, 000 bases. oFy-a enyl ation signal - A nunber of Adenosine (A) bases are
added to the nRNA at the end of the 3 UTR 15 Possible Connectron - Any set

of Ti, T2 aag Clt AUERSES: tha sequence is _identical to
the Ti sequence a% R’?ﬁ‘eﬂg sgcsngﬂ%éthlgshl\]%}t%%lpcﬂgmteﬁgserfss%quence. The
pronot & ofessdirect gareeseaipisont he mRNA of the gene to be expressed. The

MRNA is- edited to elimnate the introns. The whol e nRNA i ncl uding the

Start of transéription - The 3' end of a promoter where the

polymerase mechanism begins to transcribe DNA into mRNA.
15 Exon - Any region of mRNA which is used to code for proteins

Intron - Any region of mRNA lying between two exons which is not
used to code for proteins. The introns are edited out of the
initial RNA transcript to form the mature mRNA.
20 _
| 3" UTR - The untranslated 3 end of an mRNA is beyond the end of
the last exon. A stop codon in the mRNA causes the ribosome to

stop the translation of mRNA into protein.
25 End of translation - The 3' end of the 3’-most exon.
Translated region - Any collection of exons and introns.
Gene — Any DNA region that codes for a protein. Introns do not

30 occur in prokaryotic genes and they sometime fail to occur in

eukaryotic genes. A typical model of a gene is




20 3'UTR can nove about in the cell or the nucleus of the cell. The d/C2
RNA that is part of the 3" UTR noves to the Ti and T2 DNA sequences. A
triple-stranded conplex of the DNA and the RNA fornms such that the d
sequence forns hydrogen bonds with the Ti sequence and4MNeVERBER|2OIE e
forns hydrogen bonds with the T2 25 sequence. Because the C sequence is
adj acent t sequence, the Tl sequence is br Lcally close
to the T2 ngteZ%/g%eg. Thi s produces a | oop of bet V\eeﬁ%éﬁl??’&§%h and 105kb
in the DNA. Hi stone proteins reduce the | ength of the DNA by binding 200
bases. Histone/DNA conpl exes formsix-fold symretry 30 chromatin
assenblies. The di aneter of the chromatin assenblies is approxinmately
30nm 7 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/ 016248 Real Connectron
- Any Possi bl e Connect r 5 AT S "%t Ri n the Gap-Di stance of some gene
Horol oggus connectron - ' THe T SEYUBRCE“ANT The TZdequence are 5 on the
sane chronpes_gggﬂg_)s[nthe Q[ C2 sequence HeF8rblgjstistonnectron - The TI

4 é !

ron->|<-Exon->(«<-Inktr > <=Exon->| <

sequence ang, he_ _______ sequence are on-a chrofdsome different from chronpbsone

of the Cl/C2 .Sequence 10 Pernanent connection - Any CI/'C2 sequence, which
is 3 URto sone gene that is not surrounded by any Ti and T2 sequence
pairs drapsient_connectron - Apy Cl/C2 sequence, which is 3" UTRto 15
sonme gene that is surrounded by one or nore Ti and T2 sequence pairs
One-shot or Self-limting connectron - Any Cl/C2 sequence which is 3" UIR
to sone geResitiate ssraid wenadedinyygéhe ifi wAich TRe2fRaGHENGEES 55UEH t hat
C1=T1 and G2=J2 tg%necl)s?istslvconpectc{)on - Any C/C2 sequence that is not 3'UTR
to sone gene but'~i BOSUrT Sungett y sone Tl and T2. A pronoter may lie 5
to the Cl/ C2 sequence. 25 Bi-directionality of Connectron Excitation - A
(?I:’L/ tczheﬁgorkeéyﬂpze 2840 gggéa-n n%*egl;;gr(l:et Sinaw}-{%c;h-r%h!eopgatlu%gg Puaﬁl E'O{]o the same

3" on the negative strand

Cl sequence - Any positive or negative strand DNA sequence of 15
bases or more. The C2 sequence must occur in the same

20 chromosome as the Cl sequence.

C2 sequence - Any positive or negative strand DNA sequence of 15
bases or more. The Cl sequence must occur in the same
chromosome as the C2 séquence.

25 |
Cl/C2 - Any positive or negative strand DNA sequence of 40 or
more bases such that the Cl sequence is adjacent to the C2

seguence

30 T1 sequence - Any positive or negative strand DNA sequence of 15
bases or more that is on the same chromosome as the T2 sequence.
The T1 and T2 sequences must be between about lkb and 105kb

apart.



opposite strand. The Cl/C2 short |oop has a conplenentary C'/C2' sequence
on the opposite strand. Simlarly the T1-T2 30 long | oop pair has a
conplementary long loop pair T1'-T2'. \Werever a C1/C2, T1-T2 tetrad
exists there is a conplenentary Cl'/C2', T1'-T2' tetrdi NONEMBERC20060r t

| oop can be S 24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/016248

transcri be wUTR to a gene on the sane strand ke C2' short

| oop mhichanﬁgﬁﬁtge strand opposite to the d/ 2 g%%@?m?@%ﬁécan al so can
be transcribed as a 3 UTRto a gene on the sanme strand. There are four

possi bl e quels of action 5 Ti T2 gene - Cl/C2 + strand
T2 sequence - Any positive or negative strand DNA sequence of 15

- strand bases or more that is on the same chromosome as the Tl sequence.
10 Ti, T2 + strand
—fhe P2 =and—TI Seguences must be between about 1kb and 105kb

- strand apart.

-4
C2/ C1 - gene 15 + strand
Last exon gap or Gap-Distance - The number of bases between the

- strand end of transcription and the beginning of the C1/C2 sequence.

T2' Ti' G2 pEikaryogeneaRD sjenke~ceCled Rlkatystasantis gap can range

from p

- strand

10 can be as laTge &5 '10280@fbasearse, the short | oops and the |ong | oops
do not have to be on the sanme chronosone. Hierarchy of connectron action -
Wen a C/C2 is expressed it 30 forns a TI-T2 |oop by formng a
connect r APlyTRdewlALRon gBate~ A number of Adenosine (A) bases are

added to the mRNA at the end of the 3’UTR.

15 Possible Connectron — Any set of Tl, T2 and C1/C2 sequences such
that the Cl sequence is identical to the Tl sequence and the C2
sequence is identical to the T2 sequence. The promoter of some
gene causes the mRNA of the gene to be expressed. The mRNA is
edited to eliminate the introns. The whole mRNA including the

20 3'UTR can move about in the cell or the nucleus of the cell.

The C1/C2 RNA that is part of the 3'UTR moves to the Tl and T2
DNA sequences. A triple-stranded complex of the DNA and the RNA
forms such that the Cl sequence forms hydrogen bonds with the Tl
sequence and the CZ sequence forms hydrogen bonds with the T2

25 sequence. Because the Cl sequence is adjacent to the C2
sequence, the Tl sequence is brought physically close to the T2
sequence, This preduces a loop of between about 1lkb and 105kb
in the DNA. Histone proteins reduce the length of the DNA by
binding 200 bases. Histone/DNA complexes form six-fold symmetry

30 chromatin assemblies. The diameter of the chromatin assemblies

is approximately 30nm.



does not have to be on the same chronobsone as the Ti and T2 sequences.
This provides a way of causing interaction between chronpbsones. Wen the
TI-T2 loop fornms, any genes in that | oop region which had been expressing
Cl/ C2 sequences in their 35 3'UTRs, now cease expressi 124 NOSERBEB22006
sequences. The connectrons formed by these Cl/C2 sequences will cease to

exi st aft\@h .59hR4shi M thus opening up the genes ingi spective
T1-T2 | oops to expression. The hierarchy of connec??dgﬂ%é&g?ﬁg%E 9 24

NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/016245 is alternates between
repressiQn an expression. The connectron hierarchies can be of any depth.
One-t o- N&ﬁ?‘ COMPEEEFBh PV orPssibhe QPestEyiBhck iSamitdbiths connect rons
in many diabftpfedncpl acesmengemny different chronosonmes. The only
requirement is that G =TI and C2=T2. This nakes it possible for one
expression event to control the expression of many genes on different

chr onpsorescldgovdpnynicetdon €aMeTL I Hyuaats ahd- thd /M2 setildicecane from many

di fferent__places._ on ny different nosones can forma connectron for a
speci fsiec of lc% Ssaénc?ugﬁlgoé‘}épsgf"?. Sl'ﬁgeo ?{F% FEFI Enent is that Cl=Tl and
C2=T2. This makes it possible for many different expression events to

control t i f 0 S of genes qgn_a rticul ar chronosone.
Vany. to- Pts FERRRS, Shlocron O B ol ER0 R B2 AR T ok
acr oss clarenoscnebrongsdrer di 6foempl Evonwehrafosgpeneof extyer 654i2on cont r ol
rel ati ongfii,ngnc20 Percentage of the Genone Regul ated by Connectrons - Since
the connectrons for a sequenced genone can be cal cul ated, the percentage
of th¥® genome that is open to connectron regulation can be known. 25

Erer gent gRARGLAY condMLAAR! YOLK, @h/COMEELEANS (TR, GeNGIIE colrTer ges from

a know edge of the conplete guence ) genone. Because both the
d/ C2 sedtBficedaffiat he TP TMrpagaethdysaeafbandnl? megeengen PeRES genone,
t he whol e genonmi ¢

Transient connectron - Any Cl/C2 sequence, which is 3’ UTR to
15 some gene that is surrounded by one or more Tl and T2 sequence

pairs

One-shot or Self-limiting connectron - Any Cl/C2 sequence which
is 3'UTR to some gene that is surrounded by the Tl and T2
20 sequences such that Ci=T1 and C2=T2

Geneless connectron - Any C1/C2 sequence that is not 3'UTR to
some gene but is surrounded by some Tl and T2. A promdter may
lie 5" to the C1/C2 sedquence.
25
Bi-directionalify of Connectron Excitation - B Cl/C2 short loop
on one strand selects a T1-T2 long loop pair on the same or the
opposite strand. The C1/C2 short loop has a complementary
Cl'/C2’' sequence on the opposite strand. Similarly the T1-T2
30 long loop pair has a complementary long loop pair T1l’/-T2‘.
Wherever a C1/C2, T1-T2 tetrad exists there is a complementary
cl'/C2’, T1'-T2' tetrad. The C1/C2 short loop can be

8




30 sequence nust be known before all the connectrons can be determ ned. 10
24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/ 016248 Paradi gm Shift - For the
past fifty years since the discovery by Witson and Crick of the

doubl e-helical nature of DNA, the reigning paradi gmf @4 NOVEMBER 2006

di scovery has been the study of one gene and its effects on the behavior
of a cell.ydbgsadignt S5 of genom c sequencing and tmﬁus- y,@l%&on. of
connectrons that energe fromthe whole genonme will produce a shift in the
way scientists view biological systens and the way they fornulate and

execut e exgeri nents. The nmany-to-nany rel ationships between the
connect r GAENTHEEREEN3T & REPER &% 2n@?hf WayEhe Falpi strande 1Theexpression of a

set of genegcramhbet byl ahech ifhen MHet kP bppodfreCOBt il cRAEHVAYS

produces g SY tem stabili t% that makes it possible for biological systens
to be st ZBPE" F1§PPI 67y PEPi HYL PoF LrRRRATEPRI s ¢ 81 WR tPhe 99¥enkR ng that goes
i nto formbhkasdmeg stsshdnt Thete eXxpeFbIRBbSsWhld mBayes 0@ ghange to accommodat e
the 1% changes in understanding that will be induced by the application
and extension of ;fhis patent appljgatiQn. ------------ 20 Sequence El enent
- The douhlgustranded sequence of either a d. _a G, _a.Ti or a T2 of sone

which is a constitutive part of the native genone. 25 Native Connectron -
Any cwnnectron in which all four (i.e. the d, C2, Ti and T2 sequence)
sequence el enentg are congtitutive parts of the native genone. 30

Synt heti ¢ sSegquence.El enent - Any_sequence. el enent_that _has been added into
a genone-ata@one--particular.place. The actual .. sequence.of bases may occur
in one or nore places in the genone. 11 24,NOVEMBER 2006 WO 2004/ 005459
PCTI US2003/ 016248 The synthetic aspect is that an instance has been pl aced
into

+ strand ~--=- - -

- strand =-~—-- - - ————

T2' T’ c2'/Cl' ~ gene

20
gene - CLF/C2'
+ strand ------- ———

T2' T
25
Of course, the short loops and the long loops do not have to be

on the same chromosome.

Hierarchy of connectron action - When a C1/C2 is expressed it

30 forms a T1-T2 loop by forming a connectron. The C1l/C2 sequence
does not have to be on the same chromosome as the Tl and T2
sequences. This provides a way of causing interaction between
chromosomes. When the T1-T2 loop forms, any genes in that loop
region which had been expressing C1/C2 seguences in their

35 3'UTRs, now cease expressing the C1/C2 sequences., The
connectrons formed by these C1/C2 sequences will cease to exist
after some time thus opening up the genes inside the respective

T1-T2 loops to expression. The hierarchy of connectron action




the genone at a specific place by design. Copied Sequence El enent - Any
sequence el enent that has been 5 copied fromone place in a genone to

anot her place in that genone. Uni que Sequence El enent - Any

doubl e-stranded DNA sequence elenment for which there izt NOVEMBER 2006 of

i nstances. Such a 10 pair of instances can be used to inplenent the d and

Tl synt het iy eaia0ce el ements of a connectron or the (Zodhdd2 synthetic
sequence el ements of a connectron. Extracted Sequence - Any sequence

el enment that is noved fromone 15 place in a genone to another place in

t he sane .,%engrre. The noved sequence el ement can be uni que or non-uni que.
Synt het i ¢"CBARETIAE LeMRPRCERIESELDM A RRPREFSéAR: oTNROFITELt T he sequence
el ement s hHierargtatdsveas B¥@EL HON d@pehsubstituted by 20 synthetic sequence
el enents. Designed Connectron - Any connectron that does not exist in the
native genone. 25 RNA-Based Connectron - Any connectron in which the d and
C2 el en®mies tarMarge nenmdaitonSad¥iléni A drike c37¢TBeghesoyRagen DBP - A

mul ti-donmin zinc-finger A.Bi nding. Protein that binds,  to a specific DNA
doubl esfjstcr ande Osnesqﬁ%%%aen.y[)géf%rgf‘gi ﬁl-at%%ea“s‘%ﬁ‘tyhgff Bfinectron - Any
synt het | chgomogmteson Tie onfly cieduieeiintand Ratelcesentadace=tenerated by a
DBP. 12 . EMBER, 2006 . 004/005459 PCT/ US2003/ 016248 PNA - A Pepti de
Nucl ei ¢ i&lgc%(s 2 ol é%sﬁlg\f{\gcjiz)onrsfJPﬁc?xPﬁgtSSﬁ?“et?ve%dtosGBBHOeldt Y
Boehr i ngexphaasim of fdrey Aends <@, dCfbaset pordrosnsenf are the sane as an
RNA but the ribose ring has been 5 replaced by a peptide-like configuration
of atonms. PRA-Based Synthetic Connectron - Any synthetic connectron in
whi chl® h#agy-BerPne cenrantiren agtdogenctlaiC@d Hyataceeeuemeenafy Pepti de
Nucl ei ¢ AgiedetENAb1BASESn M CRNGEBLLZE L SUINGEEC Loty on - Any
synt hetic connect%pon In nv\/nil?: t he C% ang%g6 eﬁerre%ats are generated by two
| i nked d&ggpactron for a specific T1-T2 sequence pair. The only

requirement is that C1=Tl and C2=T2. This makes it possible for

many different expression events to control the expression of

15 one set of genes on a particular chromosome.

Many-to-Many connectron action - The arrangement of C1/C2s and
T1-T2s across chromosomes can form a complex web of gene
expression control relationships.

20
Percentage of the Genome Regulated by Connectrons - Since the
connectrons for a sequenced genome can be calculated, the
percentage of the genome that is open to connectron regulation
can be known.

25
Emergent Property - The network ¢of connectrons in any genome
emerges from a knowledge of the complete DNA sequence of the
genome. Because both the C1/C2 sequences and the T1-T2
sequences can be any place in the genome, the whole genomic

30 sequence must be known before all the connectrons can be

determined.
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strand DNA bi nding el enments. 15 Individual Connectron State - A binary
representation of whether the O-C2 elenents are bound to the cognate Ti
and T2 elenents. A O neans that the connectron is not forned. A 1 neans
that the connection is formed and hence the expressi or24dNOYVEBMBFR2006
between the Ti and T2 elenents are turned off. 20 Genom c Connectron State

- The col 'ﬁﬁ%oﬁ?ﬂus%@: all the individual native and Pmsgﬁ%ﬁ%gonnect ron

states in a genone. The individual connectron states are ordered al ong
each chronmosone and plasmd by the position of the Ti elenent. 25
Connectron Simul ation - The tenporal transitions of the genomic connectron
states aF¥REFHFFRURIFEoRR FEBENE Sitar ¥8aFhisdpaetthendi$raveshi Bt her . 13 24

NOVEMBER 12QQ6n aMQ 20044 Q25459 RGHAAIRA003 0dh248 Com@ntyf the CD The

Sequence Li.stil?r:qg Part i.s incorporated herein b¥1 reference. The material
cont ai ned G tH PR Fodi S L hth &l SReT ¥t aasPeen EheattedYof 6/ 30/ 03,

synt het i creeqeenees hes <k3eddd Y ErRS vehdvidr NOVEMBER 2006 MP=R004/ 005459
PCTI U%ZOO 016248 Bri ef Descricgti on of the Objects of the Invention The
basi ¢ “method& " PuCe ABTAPHPE afF b PP oVIVGBE 1M O InBPRRRIS TPBF Badet er mi ni ng t he
st ruct ur eemefrgé hironathe enaBNg&td@NSiin proiadd &t ¥hif igenwmay Since the
original canc Jals ual i.zati.ori onnectrons ., followed fromthe work that we

of
did on tHe design oS iHCIPTHGEr SYDRARARI Ty BRYt EisYs IPBBBEfe US Pat ent
6, 205, 404nd exdragecabwaysincbesn thhe mppl-itoamdnys riDi €iinisAlpd Getigeed hese

hi s i mvenes S don MEATELY (IBRE T RN Fvai T SRR nom ¢ of mul ati on
of colhec#psaspamavfor fed bacidnissatan theemodulated. The multiplicity
of control pathways produces a system stability that makes it
possible for biological systems to be stable for long periods of
evolutionary time. The thinking that goes into formulating
scientific experiments will have to change to accommodate the
15 changes in understanding that will be induced by the aﬁplication

and extension of this patent application.

20 Sequence Element - The double-stranded sequence of either a Cl,

a C2, a Tl or a T2 of some connectron.

Native Sequence Element - Any sequence element of a connectron
which is a constitutive part of the native genocme.

25
Native Comnectron - Any connectron in which all four (i.e. the
Cl, €2, Tl and T2 sequence) sequence elements are constitutive

parts of the native genome.

30 synthetic Sequence Element - Any sequence element that has been
added into a genome at some particular place. The actual

sequence of bases may occur in one or more places in the genome.

11




optim zation of design decisions related to deleting connectrons 15 from a
genone or addi ng connectrons to a genone. An object of this inventionis to
provide a nmethod for utilizing the genom c simulation by conputer of
connectron behavior to facilitate the optim zation by 2dNPVEMBER 2006si gn
decisions 20 related to deleting connectrons froma genonme or adding

connectro LRuGsfgnone. An object of this inventi j vi de a net hod
for nodi fg}?gg 4"t ‘ggconnectron behavi or of a genoneo%;h%‘éq%ggl%g and addi ng

25 connectrons. An object of the invention is to provide a nmethod for
creating, new connectrons in a genone by copying one or nore doubl e-
st randed SEUAENE 2 eSire it StRLOAR GRS TPRER dasnbedie Pdeprsdnte 30 anot her

pl ace in theeggaiRMatof dpecexis Fhbodh A qdudd e-stranded DNA sequence
el ement fromone place in the genone and noving it 15 24 NOVEMBER 2006 WO

2004/ 005459 PCT/ US2003/ 016248 to anot her place in the genone or by

i nt r oducicogiad rEayuents Fenpat - ohydsthleacstdiandad A sgguRRae el enents
into t e genome. at s epglific. | aces. 5 An object of the invention if to
r

provi de & Wethod FoP e REZEEnl T aGP YN heCRIBHETi RlagegdAotethy copyi ng,
extracti pgnomeaddi ng unique DNA el enents in addition to using either DBPs,
PNAs or a |inked pair of generalized DNA binding elenents to inplenent the
C and C2 el enents of the new connectron. 10 16 24 NOVEMBER 2006 WO

2004/ 00553 qRCHeldB2008 /M1 e68d6 Dasgrdgiblenstofaniibe Mablsegudmfl e 1 - The 10

possi bl e mays. .of. del et | onnectron 5 Table.2 - The 15 possible
synt het i g\ﬁ%o%?]tgcftorgoﬁ}glécpggpﬁlé% By O ORI 0 bFSHAC e éﬁl&gs?/nt hetic
el enelft s PRAB| & 3nstPees cposs bisedsymtimelénentonhectlr and Thef i ned by 10

combi nat Is9Rend ; NBkaYE N1 ENHCEE G RnELETRNLS ARd SYIUEGhI ©

synthetic sequence elements of a connectron.

Extracted Seguence - Any sequence element that is moved from one
15 place in a genome to another place in the same genome. The

moved sequence element can be unigque or non-unique.

Synthetic Connectron - Any connectron in which one or more of
the sequence elements in a native connectron are substituted by

20 synthetic sequence elements.

Designed Connectron - Any connectron that does not exist in the

native gencme.

25 RNA~Based Connectron — Any connectron in which the Cl and C2

elements are generated as RNA in the 3’/UTR of some gene.

DBP - A multi~-domain zinc-finger DNA Binding Protein that binds
to a specific DNA double-stranded sequence.

30
Protein-Based Synthetic Connectron - Any synthetic connectron in

which the Cl and C2 elements are generated by a DBP.

12




DBP el enents Table 4 - The 4 possible synthetic connectrons defined by
conbi nations of native and synthetic DNA el enents and synthetic 15 PNA
el enents Table 5 - The 4 possible synthetic connectrons defined by
conbi nati ons of native and synthetic DNA el ements and 24MNOVEMBER 2006ed
doubl e-strand DNA bi nding el enents 20 Table 6 - The 2 possi bl e ways of

i npl enent i PgR46kR0! € synthetic element in a synt }L@zoﬁﬁﬂ&%t ron Table 7
- The 14 possible ways of inplenmenting a pair of synthetic elenents in

a synthetic connectron Table 8 - The 41 possi ble ways of inplenmenting three
synthetic elenents in a synthetic connectron 30 Table 9 - The 25 possible
ways of inplenenting four synthetic elenents in a synthetic connectron 17
24 NOVENVBER 200 6ept\i€ 004 806459 dP(H /45200341016 248 eser p4xtdnenqg of t he

| nventi o h IJul.at i f.the connectron_behavjor_ of a genone provides a
power f ul révr\lgyg%@lg%agé %gnr? Fﬁ%gerﬁ&/a? WA duHt® Eonhedir Snga% interact with
each ot hewortpmmotharergthe shman ab08n NTOBBE AMRORELoLORAAGIHBNbSEK UCt Ure we

have det erghnedy Pt 4 l.ear, t,hat _a.. given C-C2 may generate nmany
di f f erent eggnnectb o?lsé%p%tlﬁg %)ln%- c%g:%é ?gﬁ%nné"’ét ?B?F‘%icti on node. Simlarly
it is clear that a given connectron nmay be generated by the expression of

many 10 GiNatgsend S&H%;@l(&eécﬂecttggnqh% syAnal sz d g MRy Lg-one
mode. T in er%lc

connectron action he tenporal "on- of "t hese oné- to- many and
many- t o- 6t Chothes Cof ansb FReelemmtsonte denefatgenby ®)xgemess¢omican best be

under st 0aepRYqad %uBYe fc FRRAM SyG0RReLI ron  sinul ation and | ooking at the
y

results. This is especially 15 inportant when determ ni ng when and where to
del et® connectrons froma native genonme or add new connectrons to a native

genome.  deRBedl fzeAOSRHAOR SddRdbels AN hiy LAMAUD] 8ConRlc@ drelat ed pat ent
application. 20 Althoquh there are instances in different genones of a
ad-c2 which the Cl and C2 elements are generated by two linked double-

strand DNA binding elements,

15 Individual Connectron State - A binary representation of whether
the C1-C2 elements are bound to the cognate Tl and T2 elements.
A 0 means that the connectron is not formed. &a 1.means that the
connectron is formed and hence the expression of the genes
between the Tl and T2 elements are turned off.

20
Genomic Connectron State - The collection of all the individual
native and synthetic connectron states in a genome. The
individual connectron states are ordered along each chromosome
and plasmid by the position of the T1 element.

25
Connectron Simulation - The temporal transitions of the genomic
connectron states as the individual connectron states interact

with each other.
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generating only one connectron, nuch nore frequently a given Cl- C2 wll
generate several connectrons. Wien only one connectron is generated by a
given Cl-C2, a decision to delete the connectron or to add anot her
connectron using the sane or 25 different G or C2 el e2drNGQVEMBERN2006 no
side effects as long as the Ti and T2 elenments are only used by this
connect r ong, 7, h&&wbs the relative infrequent exanp“gnﬁémﬁﬂﬁaﬁg-one. Much
nore frequéntly, deleting or changing a given O or may have multiple
consequences and serious behavioral side effects. 30 Modification of

genom c connectron control of gene expression wll inevitably involve
conprom ses, design _decisions, and - 18 24 NOVEMBER 2006 WD 2004/ 005459
PCT/ US206p0tevs @fr $hefChI | - patch-ups. Consider an exanple in which a

given C-C2 generates two connectrons. For sonme reason we desire to

del ete one of the two connectrons. A patch-up can be achieved by finding
SOMe ot hetheWBYqicdcaeNahg PG SGCONKLSORREL heleir bINikSe LML, e achi eved
by adding one or nore synthetic connectron elenents’to generate the second
connectr3ﬁea§a%fr1§}n??ﬂﬁﬁléeédﬁhééﬂﬁdﬁmW@Ftt4%§ﬁea§#4§hﬁé RepfdoeFRects of a
desi g5 degksted dnhemsdfmat is 10 the optimum If there are side effects,
the genom c sinulation of connectron behavior nakes it possible to

eval uate the genom c behavi oral consequences of the design and

i npl erentsghit et teckgiaites hdd 1Bhe7dal@kison of a connectron as shown in
table 1 can occur in 10 different ways ranging fromdeleting or nodifying
just one sequence elenent to deleting or nodifying all four sequence

el enents. Anything that destroys the sequence recognition of the Tl by the
C or the T2 by the C2 will have the effect of 20 deleting the connectron.
Any or all of the four elenents (O, C, Ti and T2) of a native connectron
can be replaced with synthetic elenents to forma synthetic connectron.
Tabl e 2 gives the 15 possible types of 25 synthetic connectrons. A designed
connectron can be introduced into a genone to either (1) control the
expression of a set of

14




genes already controlled by other native connectrons, or (2) control the
expression of a newy selected set of genes. Using DNA sequences, a
desi gned connectron be nade fromany of the 15 30 conbi nations of native
and synthetic elements in Table 2. If the d and C2 el2drNOVEMBERR2006
connectron are generated by a zinc- finger DBP then the 4 conbi nations of

synthetic Soisisgned 19 24 NOVEMBER 2006 WO 2004/ Q03¢ UsS20031016248
' conne‘g?rg%s 4|5n table 3 are possible. If the d ané%ﬁggéements of a

connectron are generated by a PNA then the 4 conbinations of synthetic and
desi gned connectrons in table 4 are possible. If the d and C2 el enents of

a connecHﬁ(_)n g.r&gqs?ner,at ed by a 5 |inked, pair of DNA binding el enents then
the 4 comfhati eFir&irnReofc the QRierts fn&d8ons in table 5 are

possi bl e.. . The _DNA binding elenents G and G2 can be proteins or any other
mol ecul atTHEEBELAR t hat recogni zes the DNA sequences of the Tl and T2
el enments. 10 The inplenentation of the synthetic elenents of a designed
connectron can be achieved in several different ways. In table 2 from one

to four ahethdsiseyuenat phemNbepfca icanpeAtiNeD G mebB&Ulsti tuted by a
synt heti c ge uence elenent. There are three 15 different ways of creating a
synt hat i Ce5BHUEHEE Bt mEntctuRe OExTit iMAGL Lo FRBRBREEnbhte J8FeShere in the

genoma caff @?mpf i.edSiric:ét Gh@._dtﬁ‘@{ih@D&ianthLAﬂiQé(%ﬁr{ Rg @ﬁﬁié%d { la_e@afl ement can
e extrag m o ocation_in the genanme ant ced in anot her

poSi t i on%PFrLlf?‘heeJ géﬂ%@e ﬂoﬁéﬁ?ﬁéi e o&dsgauﬁﬁcge?r%ﬁé’%t &6t 1885t her wi se
present DNAtBesdjepobeoctedns bEDEPseat €8l.Pa®art id)2Dane®t,ofit hdd 21RGYS Uuni que
seqguence t ,a Q. or.a .. 1f the first instance is a C then
t he secor?glﬂ’ﬁns{aralggﬂoa %hlsslnnteevr\l/,tlortlm%lzoqﬁlges%hcfﬁgn%%s‘l&ngﬁe%&ﬁig? B a T1.

Si mi [18r | yodify tdemohie stonngeistanbehasicer.C2 t hen the second instance of this
new, uni que 25 sequence el enent nust be a T2. Table 6 shows that there are
only two ways of generating a synthetic connectron when only one synthetic
sequence P8l epant P8 Usied invengliomehs i trg paonile, aunetwsl feequeddeirnd enent is
not possichl e ReANSE: Hl18% Eor? GHUEBER & RTBM Mivior to facilitate the

optimization of design decisions related to deleting connectrons

15 from a genome or adding connectrons to a genome.

An object of this invention is to provide a methed for utilizing
the genomic simulation by computer of connectron behavior to
facilitate the optimization by computer of design decisions

20 related to deleting connectrons from a genome or adding

connectrons to a gencme.

An object of this invention is to provide a method for modifying
the connectron behavior of a genome by deleting and adding

25 connectrons.

An object of the invention is to provide a method for creating

new connectrons in a genome by copying one or more double-

stranded DNA sequence elements from one place in the genome to
30 another place in the genome or by extracting a double-stranded

DNA sequence element from one place in the genome and moving it
15




must cone in pairs. Table 7 shows that there are 14 ways of 30 inplenenting
a pair of synthetic sequence elenents to forma synthetic connectron.

Tabl e 8 shows that there are 41 ways of inplenenting three synthetic
sequence el enents to forma 20 24 NOVEMBER 2006 WO 204 NOSVEBMBER 2006

PCTI US2003/ 016248 synthetic connectron. Table 9 shows that there are 25
ways of ignl i,Nng four synthetic sequence el ene a synthetic
comnect r on oA REVEVBER 2006 WO 2004/ 005459 PC%@%@%J;’%‘?MS Exanpl es
Tables 1 thru 9 provide a | arge conbinatorial nunber of ways of deleting
connectrons froma genone and of adding connectrons to a genone. VW& give
one exani% 2Pty @Lpegy Idhéhe d¥rieser oh Mt dptredBicinaigl aeyewoitieand five
exanpl es (0fi rao £ UNBCEL MY AR ot sdiyhdRIL AL ARNAAMESE o Itﬁqel§er?dn@aatt hat many
ot her variations would be obvious to soneone skilled in the art. 10

Del et i on BFEALHT HEF_At Connectron from one chronmpsone to itself

Connectron 13 is an exanple of a transient connectron in the S. cerevisiae
genomi? per table 1, this connectron can be deleted by either deleting
or no |f3$'t§“n§béﬁ§/t Stetlf vEntiRn Hdf tasPRavdde chAethPdf Bl eRtAti®9 The O and
the C2 i dent chhedckrahe 136 gwhdnee byheogyingdlestidabeing 3@y t he T2
identifier .is (115}%3& g\hen t hi.s c{gcpnectron is deleted, all the properties

stat ed bel"od™® SPERTIT SN THE TP HaIUSd BRI FENPEES | BN O Phed as

Cl/ C2 Tl -ITiaked phial of dgturanbsairNElo] whiGd & OerEht onbs ameldimedtd tR@- | d
Connectrqny Type. ?éllém36t 3%f1 !Sgnl | | transti ent 25 The A/ C2 source of the
transi ent” c6nnect ron 13T Fr BF SN FRF I A°Fabl e 1 as Type Num Jobno Chr
start1lStop Length GeneName 30 CPT 36 1 1 12.572 12.788 .217 CS->

FEEEEEr it

i6




22 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/ 016248 The "Type" descri ptor
of this transient C/C2 connectron source is "CPT". The letter "P"

i ndi cates that the Cl/C2 connectron source occurs on the positive strand
of the doubl e-stranded DNA of the genone. The |etter 2WNOVEMBER 30106ce
woul d indicate a 5 C1/ C2 connectron source on the negative strand of the
genomn ¢ etter "T" in this descriptor in ransi ent”
connectron. gmlaﬁaély, the letter "P'" would |nd|caﬁgﬁ§k§%%@ﬁ%% nt
connectron that is shown in a |ater exanple. The "Start", "Stop" and
"Lengt h" descriptors throughout these 10 exanples are given in kil o-bases
(KB). The Tl-T2 target of the transient connectron 13 as shown in table 1
i s repredaseEintienTefe the Tabbesnr Start Stop Length GeneName TP 39 1
1 12.572 12.807 .236 *-+++++++++++++++++++* TN 40 8 1 12. 908 12. 964 . 057
Ftbtbt bbb bbb bbb 4Y ONT 41 1 1 12.908 12. 964 . 057 -->
IIIIIII111111111111 CPT 42 1 1 12.908 12.964 .057 --> L1LILLLL0001
L1 20 TP 43 1 12.922 12.964 . 043 *- ++++++ttttttttttrttrss  ONT 44
1 12.968%4%. 1986Th®21£ Possyhle) ¥ays PF delating13 190NnEPTABE 8 1 12. 966 12. 986
.021 5->1111121111211211112112111 TP 46 1 1 12.966 12.986 .021

- ++++++++++++++++++++++ TN 47 1 1 13.027 13.159 133

* . yyrrre3ele 2, 0 The 15, posstblengynidietie qanngsrams gedingl Pvos- >

LETTTTT ] Ea3adiikt 1344 1dA hht id® 49 dydtnb3:0281h3n099 . 072

- ++++++++H A+ CPT 50 1 1 13,053 13.124 . 072 os->
[11111121121121212211212111 TP 51 1 1 13.102 13.159 .058

* ++++++-'|E'arhr]iel--B+++The-ﬂ+-p1b$sjblmnﬁﬂatlclcar&eﬂﬁ5oﬂ§ d24bned 42 - - >

TR 11111 1 30 T 5 1 46,.117 111121121 1111
IIIII1b lfT%%Tfll?Rfé%; 3. A% é%b ie&ﬁpHﬂé&i#ﬁ¢¢$$&¥i+++++++++*
" TN PBP leleme8t496 13. 231 ,036 * - ++++++++++++H+H+H+H+H -+ TP 56 1 1
13.211 13.246 .036 *-+++++++++++++++++++++++++++++ CPT 57 1 1 13. 253 13. 290
2.038 --> 1trrrerererrraaaerreraaerrrrr .. 35 TN 58 1 1 13.253 13.290 . 038
* o ++++++Fable b+ ++Tha it pessibber syTEhe80 cl cdnreR +266s 1B£288d 131

*- R oo S EV TP Uk T oL Al o Tk A= ey synthetic DNA elements and synthetic

15 PNA elements

I
I
1

Table 5 - The 4 possible synthetic connectrons defined by
combinations of native and synthetic DNA elements and a pair of
linked double-~strand DNA binding elements

20 |
Table 6 - The 2 possible ways of implementing a single synthetic

element in a synthetic connectron

Table 7 - The 14 possible ways of implementing a pair of

25 synthetic elements in a synthetic connectron

Table 8 - The 41 possible ways of implementing three synthetic

elements in a synthetic connectron

30 Table 9 - The 25 possible ways of implementing four synthetic

elements in a synthetic connectron
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CNT 60 1 1 13.255 13.290 .036 --> 111111111211111J1111111111111 CPT 61 8 1

13.295 13.315 .021 --> (Lt0rrerert 10 111r111111111111112 TN 62 8 1 13. 295
13. 317 . 023 *- +++++tttttttttttttttttt++++++ 40 CNT 63 8 1 13.340 13.379
040 > e et rr Jitdrrtrrrrrr CPT 64 8 1 13. 2ANAVENMBER 1008 - - >

I1117111111111111111111111111 23 24 NOVEMBER 2006 WD 2004/ 005459
PCT/ uszooe\%%% fs 65 1 1 13.364 13.744 .381 Group00Q9

111111111 1111111111 CPT 66 1 1 13.387 1FA0B2Yes _ o
CETUILEITETEE ittt TN 67 8 1 13.387 13.413 . 027

* ottt +++++ 4+ TP 68 1 1 13. 444 13. 460 . 017

* ottt ++++++++ -+ ++++++++ 5 CPT 69 8 1 13.566 13.582 . 017 -->

11111111 Peseriphion pfl 1the Impentdanii. 574 13.591 . 018

* ottt bbb+ +++++ CPT 71 8 1 13.585 13.599 . 016 --> |11
Frerrerreribrrertrirriil TN 72 1 1 13.656 13.681 . 026

| PR b i ST T the dohnel Prdd vy ick 8360 Lhnl8 p03gss

* bttt ++++ 10 TN 749 1
- +++++++PPYSEENL VaY Qf pnderstandigpThops 18diviRaY 0O MBCI2ES 018 - - >

FETTTISH T ik brddd kbbb 1dddhl bhhdy. Thed® thel mé-?’e {34y lf{)O?anongQJ whose

+- -+ . CPT 77 1 13. 734 13. 782 . -->

LLETTTT T ISPPREFE5On FFr‘quUPfi1‘1q_f1aV?Pd%*89rIllme<if3.1113&8 1@.8?82’:?;6@49
* -ttt ghvert ot tiay abhdrate hah D diN £6%edt kohBedB@nk3. 783 B&-

Fodbb bbb bbb b bR OPT 80 1 1 13, 815 13.858 | 044 -->

LELL L EOTPRRY COPRFFIGN BPEHE™ meRE gl Similanligdy 13 odssr @ed a
* ++++++4gHerchhh| I lt¢ﬁ-ﬂdrtﬁrhy+ﬁé'*g’ene@a_ec83yltﬂe %péé’&mbééﬁ@agggw -->
||||||711 1 Liidii 14.941 14 o>
TERERE |d|1#?7‘°1”|t| ﬁP?’f"’F\ ik |thf0 2;&?238%9&5”1 14begenyziewde g2g - >
11111111 kbaoddtlrbhl ¢kl kddd]l TERTt&pokal ka9 idn QESthdd22one>
LELETETELI LR 'n'd'JnJ,A"""' P86, 1 1 15 795 15 816 . 022

a Y~Lo=0

LTRSS de?Fp%fofnithgwﬁ%ntfé) 0@6 g5
+- ++*III|dxpr¢$3ﬂdnlbamlhdﬂtlbé|uﬁder§Ebdﬂ3by doilg. 87derbmi898on@2bron

o A A 9 1.1.20, 136 20, 016 --> |
1111111111111?ff11§ﬁ11f i”gcﬁ\ﬁtég "gesflgﬁ 1§£L?1§o’"if€pe6é%ay ST
L1111 | AmppFtant] phen |detlkmigBOthdn Brgl v 20. 852 et82700retpeRos | |

llllllllllllllll%lls%frll%ﬂrﬂafcllr%%ﬁén% b ofRha%%ed chnfigclRhs?fo 304t %8 gendmd!

Genomic connectron 51mulation is the subject of a related patent

application.

20 . Although there are instances in different genomes of a C1-C2
generating only one connectron, much more frequently a given Cl-
C2 will generate several connectrons. When only one connectron
'1s generated by a given Cl-C2, a decision to delete the
connectron or to add another connectron using the same or
25 different Cl or C2 elements will have no side effects as long as
the Tl and T2 elements are only used by this connectron. This
~is the relative infrequent example of one-to-cne. Much more
frequently, deleting or changing a given Cl or C2 may have
multiple consequences and serious behavioral side effects.
30 Modification of genomic connectron control of gene expression

will inevitably involve compromises, design decisions, and -
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CLLTETTELLIETTITIIiil 30 CNT 94 1

LLLLLIIIEIITII Il CPT 95 1 1 22.307
I 111111111 CNT 96 1 1 22.324 22.338

015 --> 11 [11111111] Il ONT 97 1 1 22. 28NCOVEMBER Z0D% - - >

TR ERRR RN NR 8 8 1 22.351 22.367 .017 --> |

TERRRRRRR m 5 CNT 99 1 1 22.376 22 > |

111111111f%Q%%%@%% 11111111 CPT 100 8 1 22.376 22. §g§ﬁ$6@%ﬁ““i

I1111111111111111111111111 TN 101 1 1 23. 300 23.324 . 025

LUTELLLLITATLLL it CPT 102 8 1 23,683 23.716 . 034 -->

| | WPE$Y 1961 £33 11 PRECh1ups . Bpn®igier an 2xapple 27 gBHciB 2069vey oup0006

+++
[

1111153083 L iAdd LU A0 IN 10801 dondd e dd i o AlosriLiy * -+
1111171121211111111111 CPT 1 1 1 24.283 24.352 .070 1li11

L1
11
|11

CNT 93 1 1 22.275 22.304 .03
1 22.307 22.322 .016 --> ||
22.322 .016 --> ||

ERER
R RN
111111
e 3
1

| 1P£1249 PPe1%d e tre %@eitaorm 2B PaLhaey capghe aFlePY@dHI

111&&1iﬁiﬁiéli&maEMhé9Ke %ozéﬂﬁ§3t34uﬁ;§ec&§2conﬁﬁﬁibh* HERRRRN
[T 0] TN 108 1 1 24.516 24,603 .088 *-++++----- *11111111111111111112

X
Il
¥
Il
Il
X
45 TN310§18S 191 d6ps ashionsd kyogdding one_or moyR Qyyhetic 24, 743 24.854 . 112
*--++++---c0nnec€ﬂon|éleﬁbhl%1ﬂﬂﬂébhélat57%h%1§eéonb 24niiar3 rdh. 0% . 039
......... +*++*++111111111 24 24 NOVEMBER 2006 WO 2004/ 005459

PCT/ CBZO(?@PB&%?EBC%‘&GDF?BE' descriptor of the Ti (1d number 39) is "TP"
showing that is Ti target is on the positive strand of the doubl e-

stranded .gepom c _DNA. Be ausge_the Tj d t he T2targ to be on the
sanme st ré[%dgg?]f'ue 2 tar é FhinBer %ﬁgjgrhld%lﬁla g’?]ﬁ pt® descri pt or
"TP" . 10Theh€leT2irupop Ifl atgeammosed@aaffbew,eaﬂebcyertdnam sgntlaeigat h  from

the * of th h e s Len L racing a path
down t he (Liﬂ goglgerﬁtt?ostt em#’lgr]ét“;aqc‘c"g ﬁy%%y%gr aci nava tg %%%lﬁeh%@tcto the *
of the Tzaehv\hmraﬂopomm:ahcw regs the ntlsdgh exthdoyimpleniamtet swet wit h ot her

vertical Jj.nes,{d ndicated by I) then the symbol at that point is changed
to a +. en t% T1-T2 | oop does not contain an groups of genes then the

vertical synbol (indicated by I or +) is changed to @as shown bel ow 15

Type ﬁ#”nT%@bHéﬁéngnsgfué c§£ﬁgbﬂf%ﬁggg éﬁ%ﬁﬁh¥ﬂn%able 1 can occur in 10

different ways ranging from deleting or modifying just one
sequence element to deleting or modifying all four sequence
elements, Anything that destroys the seguence recognition of
the T1 by the Cl1 or the T2 by the C2 will have the effect of

20 deleting the connectron,

Any or all of the four elements (Cl, C2, Tl and T2) of a native
connectron can be replaced with synthetic elements to form a
synthetic connectron. Table 2 gives the 15 possible types of
25 synthetic connectrons. A designed connectron can be introduced
into a genome to either (1) control the expression of a set of
genes already controlled by other native connectrons, or (2)
control the expression of a newly selected set of genes. Using
DNA sequences, a designed connectron be made from any of the 15
30 combinations of native and synthetic elements in Table 2. If
the Cl and C2 elements of a connectron are generated by a zinc-

finger DBP then the 4 combinations of synthetic and designed
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TN xx 1 1 278.386 279.148 .763 =---* XX xx 1 1 278.387 278.416 .030 * @"'..
XX xx 1 1 278.421 278.450 .030 @20 TP xx 1 1 278.452 278.892 . 441

G oup0004 (1d nunber 65) has the type descriptor "GG'. The sanme is true
for G oup0006 (Id nunber 103). 25 G oup0004 through G @4NIONEMBER 20908cr i bed
in table 2 as

Cene_Nane %OMWQWHDSOHE Direction Start Stop Le CT{IEZODVA%%4C-A -
negative 13.364 13.744 .381 30

G oup0005 CBREEFETe 1B Nlg SR nBedHEP S r et itHR St ad §2op 8RBt h  YALO64W
- 1 positdive 2dnhe€rad.f882gedeat38 by a PNA then the 4 combinations

Gr oup000E 'GENBENEHE % PG 1 EhTrRBBRE BPF et GRSt ArresPeiP ibefigth 25 24
NOVEMBER IZO(ﬂBe MDaRA0 RABA5Q: PG wS&Qﬁ%Qﬂ&Q%eF@&&mt&d rt@gat ive 24.001
27.969 3.

Al l of thentdbtaid andtdimsﬂghaﬂsmcﬁmbctmme&hrwblb%aﬁ& pokbash<h toget her in

the Toll oyfng; fable.t Al hSel B B8 8S: pdoSSIRAL Ok 8f Ll connect ron.

Connect r arplReli bas mashrnsl th&t ofemloghtlzeby pbe IPAL 3euansisenf W@enrtiol Sequences
- Directh.@ %1 pg Cl/C2-1d Start Stop Length positive 1 36 12.572
12.788 .21 5 |gger Gene - Nanme COG Id Start Stop Length YALO64WB -
12. 04%¥ 12. 427 . 381 Target Sequences - Direction Chronpsome T1 |d Start Stop

Egngg 2 Zg%%b%ﬁiﬁ!fem%ng’gt% BF2cH2 3Ane 36018003 b SlALLgMIPP Length 111
connectron can be achieved in several different ways. In table

2 from one to four of the sequence elements of a connectron can
be substituted by a synthetic sequence element. There are three

15 different ways of creating a synthetic sequence element. An
existing sequence element somewhere in the genome can be copied
intc a new location. An existing sequence element can be
extracted from one location in the genome and placed in ancther
position in the genome. A new pair of sequence elements not

20 otherwise present in the genome can be created. One instance of
this new, unigue sequence element must be a Cl or a €2. If the
first instance is a C1 then the second instance of this new,
ﬁnique sequence element must be a Tl. Similarly, if the first
instance is a €2 then the second instance of this new, unigque

25 seguence element must be a T2. Table 6 shows that there are
only two ways of generating a synthetic connectron when only one
synthetic sequence element is used. Implementing a new, unique
sequence element is not possible because these sequence elements
must come in pairs. Table 7 shows that there are 14 ways of

30 implementing a pair of synthetic sequence elements to form a
synthetic connectron. Table 8 shows that there are 41 ways of

implementing three synthetic sequence elements to form a

20




Control |l ed Genes 25 Local _Id Chronosonme Goup Name COG Id Direction Start
Stop Length 1 1 G oup0004 YALO64C-A - positive 13.364 13.744 .381 2 1

G oup0005 YALO64W - positive 21.526 21.852 .327 3 1 G oup0006 FLO9 -
positive 24.001 27.969 3.969 30 Controlled Connectron nosone
Cl/C2_1d Direction Start Stop Length 1 1 41 negative ?%58QQE¥EE§§€H.057 2
1 42 posit%xﬁ %2.998 12.964 .057 3 1 44 negative 12,986 12.966 .021 35 4 1
45 positi veCTY"EE” 12. 986 . 021 5 1 48 negative 13.0dGPY5EE 072 6 1 50
positive 13.053 13.124 .072 7 1 52 negative 13.246 13.105 .142 8 1 53
positive 13.130 13.246 .117 40 9 1 57 positive 13.253 13.290 .038 10 1 60
negat i ve S¥3tbegici gopmertroge Table B1shyusi thate thereo3Fe1d5 3fys. 021 12 1 63
negat i ve 1kl 3 eide 340 UPendd T sBudS! LidRnld AL 1] 380 . 040 45 14 1 66
positive 13.387 137405 .019 15 1 69 positive 13.566 13.582 .017 26 24
NOVENMBER S200Bet ARDCOUBRNtE08459 PCT/ US2003/ 016248 16 1 71 positive 13.585
13.599 .016 17 1 75 positive 13.709 13.726 .018 18 1 77 positive 13.734
13.782 .049 19 1 80 positive 13.815 13.858 .044 5 20 1 82 positive 14.422
14.460 .039 21 1 83 positive 14.941 14.962 .022 22 1 84 positive 14.966
14.993 .028 23 1 85 positive 14.997 15.018 .022 24 1 89 negative 20.151
20. 136 .016 10 25 1 90 negative 20.176 20.157 .020 26 1 92 positive 22.257
22.304 .048 27 1 93 negative 22.304 22.275 .030
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28 1 94 negative 22.322 22.307 .016 29 1 95 positive 22.307 22.322 .016 15
30 1 96 negative 22.338 22.324 .015 31 1 97 negative 22.367 22.351 .017
32 1 98 positive 22.351 22.367 .017 33 1 99 negative 22.392 22.376 .017

34 1 100 positive 22.376 22.392 .017 20 35 1 102 positi AE 16
.034 36 1 105 positive 24.283 24.352 .070 25 Additi Olr%x?# a@%?%@tolﬁc

Connectron_of Type 2 from Table 2 A synthetic connection of type 2 in
whi ch t he ¥W28HYES are 30 synthetic elenents, the pﬁqusgoosé{m%%t hetic
elenment and the T2 is a natural elenent can be introduced into the E. coli

genonme by nodifying the DNA doubl e-strand sequences at 4626. 130kb t hrough
4626. 166kb for .a | ength of 0.036kb and by nodi fying the DNA doubl e-strand
sequence BXampslasokb t hrough 705.203kb for a 35 length of 0.054kb.
Connectron 62521 is an exanple of a synthetic transient connectron. It is
descri bed 2724 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/ 016248 C1/ C2
T1-T2 GT&% BS| b WBRPoARESHROER 18182 qambdRrErrsdeneumber) gf Taysdof.

Connect r a18ypRy 2Ahddt tbnd68iéhn 463dR0ore 8Lda0oH 6adi @GRt Rnkheo CL/ C2
source of the transient connectron 62521 is represented in Table 1 as Type

Nun Jobnd GfiP°%t-ar f'eSPblF CBRGTIFMEAR N ME Ll ePiNY 65¢ LCONNECHEPE T30 #626. 166

. 037 131 dihgldldehohk &nd IfivdOexBit@1edYde's desdcpbRrcPiecthi s transient A/ C2
connect rojf} Sour ce is "CPTY, The 1I ettei{ "P" indjcates that the Cl1/C2
connect r 6n €6t CEBeRs bh Th&lpesi thare™ahy ShAbfVATHA L H#RtbM8YSY r anded DNA
of the gémopbvidiwe tbetdreroneNEkilletihis tpleagetwoul d indicate a 15 A/ C2
connectron source on the negative strand of the genomc

10 Deletion of a Transient Connectron from one chromosome to itself

- Connectron 13 is an example of a transient connectron in the 5.
cerevisiae genome. As per table 1, this connectron can be
deleted by either deleting or modifying any one or all four of

15 the connectron elements. The Cl and the C2 identifiers are 36
while the Tl identifier is 39 and the T2 identifier is 111.
When this connectron is deleted, all the properties stated below

disappear.

20 The original connectron 13 is described as

cr/ez T1-T2
Global Id Chromoscme Cl_Id €2_Id Chromosome Ti_Id T2_Id Connectron_Type
13 1 3 36 1 39 111  transient
25
The C1/C2 source of the transient connectron 13 is represented
in table 1 as
Type Hum Jobno - Chr  Start Stop Length GeneWame
30 cer 36 11 12,572 12,788 .217 08~> FILLEIIIERitititt
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DNA. The letter "T" in this descriptor indicates a "transient” connectron.
SSmlarly, the letter "P*" would indicate a permanent connectron that is
shown in a later exanple. The "Start", "Stop" and "Length" descriptors

t hroughout these 20 exanples are given in kilo-bases (KBNovEMBER2086t ar get
of the transient connectron 62521 as shown in Table 1 is represented as 25

Type Nun Start Stop Length GeneNane TN 8 150 705. 203
054 *-* %ﬂ’gﬁ@%gl 705. 122 705. 141 . 020 *-+ é’ﬁfﬂ%"%ﬁ“}%@’ 316 706. 980
1.665 Group0150 I TN 814 1 1 707.013 707.028 .016 *.4+ 30 TP 815 1 1
707.014 707. 028 015 *-+ CPT 816 1 1 707.055 707.109 .055 --> | TN 817 1
1 707.058he07TvRed desmriprer ofptBig trapsyert $38C70Pnpegtr@s5orrae CPT 819 1
L 707. 11257000402 1061<CBe2 or35ndleALY dndk 107 dilR7700c02,of51 -+ TP
821 1 1 707.112 707.162 . 051 *-+ 1 707.557 710.688 3.131

G oupD15FOP*CE NFCE33 o Ih?lmseﬁéaven-‘&rew ?@f@eo@@blﬁ strerged BVA 710. 633
710. 647 o@1Bhd -gknorS. 24nAOVENRER R006, V&1 2004L002409 PLIYd482093/ 016248 ', .
CNT 825 1?,(:2710. 652 710.666 .015 --> GG 826 1 1 710.628 712.755 1.927

G oup015 TIPE35E3°™ 594EcO 8P Yo neggtiv straud afcthogreponiql2. 781
714.421 DNA4L meompeﬂe&B\‘t{"fSlJNhBB%élschﬁwr 4841 ddbsod8 Q3R i&ne CPT 830 1
1 714.481 714 519 .039 gs 2.0 pIP 831 1.1 714,482 714 519 . 038 *-+ CPT 832
1 1 714. 5940 Ba0 SPiFarliy therletdes 1P wopddsylisaliesno 017 *-+ 10 TP
834 1 1 PeAn&mht7tdnistlroflihat- +s ENLn83H 4 1htZddehp1d14 23 . 051 0s-> |

TN 836 3-"§t19€% 54§tg]#1 SgB“Leng%h” descriptors throughout these

10 examples are given in kilo-bases (KB).

The T1-T2 target of the transient connectron 13 as shown in

table 1 is represented as

15 Type Num Jobno Chr Start Stop Length GeneName
TP 39 11 12,572 12.807 .236 L R Em RS L
TH 49 g 1 12.908 12.964 .0%87 L N
CNT 41 11 12,908 12.964 L0587 ==> MR EE LRI L
CPT 42 1 1 12,508 12,964 L0537 ==> LR Era sttt
20 TP 43 1 1 12.922 12,964 .043 L e SRR TR
cNT 44 1 1 12.966 12,986 .021 R L ERNREERNRNREERRANE!
cPT 45 8 1 12.9¢6 12.986 .021 ==> PV LTe ety
TP 46 1 1 12.966 12,986 .021 e L S LR B 2 R T A R
TR 47 1 1 13.027 13.159 .133 e B AR e TR b
25 onr 48 1 1 13,028  13.099 .072 05=> TFHIVELITIV B R hNLrI
TP 19 1 1 13.028 13.098 072 L N e R
CPT 50 1 1 13.083 13.124 .072 OS=> [FIEETITIISeNst ettt
TP 51 11 13.102 13.159 .058 LT L S e
CNT 52 1 1 13.105 13.246 142 ==> TELRERITLII O ey eeters
30 CPT 53 11 13.130 13.24%6 .17 ==> TLREERLTLETE e ireteeel
TH 54 11 13.176 13.194 .019 *—pbbit bbb bbb
TN 55 11 13.196 13.231 .036 L mm i
TP 58 11 13.211 13,246 .036 L R Raan S T e e e e )
CPT 57 11 13,253 13.290 .038 e SN R RN N N RN AR N RRENNE Y
35 ™ 58 11 13.253 13.25%0 .038 L R N L N
TP 59 1 1 13.255 13.285 .031 o R e e s S T
CNT £0 1 1 13.255 13.290 .038 e LR RN A A R AR R R SRR RA RN RN RY
CPT 61 8 1 13.295 13.315 .g21 ==> AP EE R R bR
™ 62 8 1 13.295 13,317 .023 B B S AL
40 cwr 63 8 1 13.340  13.379 .0¢0 ~=> LR RLHEE LT
CPT 64 8 1 13.341 . 13.380 .040 ==> BV E PR HERR LRy gy
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TP 837 1 1 714.543 714.593 .051 *-t CPT 838 1 1 714.544 714.606 .063 OS>
| 15 GG 839 1 1 714.635 715.928 1.293 Group0154 | GN 840 1 1 715.170
715.532 .363 ybfq | TN 841 1 1 716.085 716.103 . 019 *-+ TP 842 1 1
716.085 716.103 .019 *-+ GG 843 1 1 716.169 724.202 8. Q3GVEMBERS®06 | 20
CNT 844 1 1 720.278 720.296 .019 --> GN 845 1 1 720.279 724.202 3.924 kdpe
TP 846 69 721.783 .015 *-+ TN 847 1 1 .827 . 016 *-
GG 848 1 '&9%%L§%f2727 955 3. 744 c;oup0156 | 25 TPléﬁéE%%ﬁm%% . 665 726.679
015 *-+ GG 850 1 1 728.357 733.325 4.968 G oup0157 | P 851 1 1 728.806
733.325 4,520 thsc |, CPT, 852 1 1 729,408 729.446 .039 --> | TP 853 11
730. 270 %ED.ZS y 0 51* %b d§4$854 i“‘”?@8”443:7§Q:H§?H“61§Hﬂ > 1 CPT 855
1 1 730. 468 73(, 015 lqwCPT 856 1 1 739,4g£.7§9p5qu Q24 CPT
857 1 1 331 251973% 0, | o, 858 1 +ij§1ﬂ§?§ﬂj§ijéﬁé 034 * L 35
TP 859 1.J 731,512,7 1 §6 %@u P 860 i 1731 8ea" 73T 883 130 -+ TP
861 1 1 431.698, 73]. {55, 058 %4 P62 1 1 7517 P8 818 Toe3 TP 863 1

313.591 . afRY4S P i i Peg

1 731.821,731. 903 ,083 rrck. 40 4P 8641 1 731 CEESRRRETTINE L L CPT 865
1 1 731.994 732, 016 8ozgig BsbeT 856 1 g@gigggg §t§433816 TP 867 1 1

732.035 ZBZ OSQS 0161 M}ﬁJP'§6& 11 Z32 052 $;H$ZQHHH2§H+HHH-45 CPT 869 1
1 73210065 732, 379 115 Q5n7 IHQ?T 870,,1 1 732..198. (32,212,015 --> TP 871

11 732. 148 73% 212 ;015 7 | T 872,11 732. |2:|-|Afl|7|$gn%?|’ﬁlmqapl --> 129
TN 76 1 1 13.734 13.750 017 R R R
CPT 77 1 1 13.734 13.782 .049 A RN RN AR A RN AR RIRERTINE
TP KL 1 1 13.734 13.782 .049 e R E Sn st LSS
15 TN 79 1 1 13.768 13.782 .015 R R R b B e R ARl
CPT 80 1 1 13.815 13.858 .044 e R NN R RN ERNRRRRIRRNRE RN AN
TN g1 1 1 13.840 13.858 .019 L S  RE R SRR SRS PR LR R
CPT 82 11 14,422 14.460 .039 ==> FELREUEIDUI S RS VbR T Lk
CPT 83 1 1 14.941 14.962 .022 =< LPLELPELERTRRL TR bt
20 ce 84 1 1 14,966  14.993 .028 ==> PLLEETRL T RIS T Lk
CPT 8% 11 14.997 15.018 .022 == LEERPLERERTIV I i b i v il
TP BE I 1 15.795 15.81%6 .022 F—pd bR R
TP 87 11 15.996 16.020 .025 Fmbb* PELPLELLIL LIV TEL AL LIY
TP B8 11 16.874 16.898 .025 L n S e
25 o 89 T 1 20.136  20.151 016 ==> LE RELEIREL IR Ly
CNT ] 11 20.157 20.176 .020 == L LELVERRT A RLELERRELLI YT E
GG 91 LI 21.526 21.852 327 Group0005  [f TELTEIVTTLERLTRNRLILRLITL
CPT 92 11 22.257 22.304 .048 e A N AR A RN AR AR RN RRR RN AR
CNT 93 i1 22,275 22.304 .030 et N N RN R AR RN R AR RN RN AN
30 ene 94 11 22,307 22.322 .016 ==> L LELTIRELLER TR RN T LT gLl
CET 95 11 22.307 22.322 .0t ==> }I iIIIlIIllllll[llflllllllll
CNT 96 11 22.324 22.338 .015 ==> LD ARt et rer g
CHNT 97 11 22.351 22.367 .07 == L U T T
CPT 98 8 1 22.351 22,367 -017 e N N R R R AR RN R RN AR AN N RE]
35 CNT 99 11 22.376 22.392 .017 ==> LAV e e
CPT oo 8 1 22.376 22.392 .017 Ll A R R RN RN R RN RN AR Y]
™ 101 1t 23.300 23.324 .025 Fet b PO BT EERE LI TR
CET 102 8 1 23.683 23.716 .034 ==> bt i
GG 103 11 24.001 27.96% 3.969 GroupQd006  TIUIECHERrEEIIt i idiitthenl
40 TN 104 1.1 24.119 24.431 .313 it e R RN RN AR R NN R R A Y
CPT 105 11 24.283 24.352 .070 05-> Pt (et rei i b el
TP 106 1 1 24.287 24.431 .145 Fogdbd-—+ 5 PP LELI VIR RE)
™ 107 1 1 24.433 24.514 .082 FobbbdoeF = LPRELELIELT DR
TH 108 1 1 24,516 24.603 .088 Eep bt —— LSRR R AR R AN R RE
45 1 108 8 I  24.605  24.703 .099 Fopadpmmmmmd [ LTI NRF R
TH 110 11 24.743 24.854 .112 Foditdmmmmm e W RAR RSN ARNRNANY!
TP 111 11 24.863 25.001 .039 Kot tpm—mmr——m— it L SR NRERD
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24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/ 016248 TP 873 1 1 732.214
732.233 .020 *-+ CPT 874 1 1 732.235 732.283 .049 --> TP 875 1 1 732.235
732.283 . 049 *-+ CPT 876 1 1 732.306 732.326 .021 --> 5 TP 877 1 1 732.306
732.326 .021 *-+ CPT 878 1 1 732.328 732.452 .125 TP 8{NcVEMBRR 2338
732.482 .155 *-+ CPT 880 1 1 732.454 732.482 .029 -->1 CPT 881 1 1

732. 488 7 2 --> 1 10 TN 882 1 1 733.330 733, 344 . TP 883 1 1
733. 330 73 93@%“5%%5 .+ TP 884 1 1 733.371 733_5fpiﬁﬁﬂ§mm8%? GG 885 1 1
733. 443 735.442 2.000 Group0158 | TP 886 1 1 733.515 733.564 .050 *-+ 15
TP 887 1 1 733.569 733,626 .058 *-+ TP 888 1 1 733.628 733.645 .018 *-+
TP 889 1 Me73BYRs 7d9%aripser ebGhe. 71 (i gomber 3973 4GB m¥pwing . 077 *- +
TP 891 1 tha?38s A16tIBR1904 o A%c’ pdsAQvEPT: A9Y d£ Lk rt33o865-733. 887 . 023
OS->1 CPT 893 1 1 733.890 733.905 .016 --> | TP 894 1 1 733.906 734.050
145 *- + StERFOghgenonic; PAgyPepgyspsine Tisand the Trpaggets) heveso 052
734.075 H24n*the 2om&EREr8Ad, lihk 734c052t73% 1halbeP8819-21do nIP 898 1 1
734.025 ggg.%sg 056 *-+ TP 899 1 1 734.149 734.179 .031 *-+ CPT 900 1 1
734. 164 73%. 39 9§BgTIRtor) "THD 901 1 1 734.192 734.321 .130 f-+ 30 TP 902 1
1 734.323 734.378 .056 *-+ CPT 903 1 1 734.323 734.381 .059 --> | CPT 904
1 1 735.525 9 .045 --> i TP 905 1 1.735 525 735.569 . 045 *-+ CPT
906 1 1 %‘ﬁ %8%2338?%131396@% abaye  cany berpeaty Py tiacing g PA5E 703 . 098 *- +

from the * of the Tl to the right to the appropriate *, then by
tracing a path down the diagram to the first *, then by tracing
10 a path left to the * of the T2. When horizontal lines
(indicated by -) intersect with other vertical lines (indicated
by 1) then the symbol at that point is changed to a +. When the
T1~T2 loop does not contain an groups of genes then the vertical

symbol (indicated by | or +) is changed to @ as shown below

15
Type Num Jobno Chr start Stop Length GeneName
TN 8% 1 1 278.386 279.148 .763 *os
ey X% 1 1 278.387 276,416 .030 * g
X %x 1 1 278.421 278.450 .030 = g
20 7 xx 1t 278.452  279.892 491 * oo

Group0004 (Id number 65) has the type descriptor “GG”. The same
is true for GroupO006 {Id number 103}.

25 Group0004 through Group0006 are described in table 2 as

Gene_Name COG_Id Chromosome Direction Start Stop Length

YaLoedC-a = 1 negative 13.364 13.744 .381
S

Groppd0NS

Gene_Name COG_Id Chromosome Direction Start Stop Length

YALOGAW - 1 positive 21.526 21,852 .327
L J— - S — -

GroupQ006

Gene_Name COG_Id Chromosome Direction Start stop Length

25




TP 90B 1 1 735.707 735.721 .015 *-+ CPT 909 1 1 735.707 735.728 .022 -->
TP 910 1 1 735.749 735.803 .055 *-+ CPT 911 1 1 735.807 735.964 . 158 08->
| 40 TP 912 1 1 735.814 735.895 .082 TP 913 1 1 735.905 735.934 .030 *-+
TP 914 1 1 735.938 736.083 .146 *-+ CPT 915 1 1 735. 98G NGGEMBER 8% C5 >
TP 916 1 1 736.152 736.173 .022 45 TP 917 1 1 736.187 736.217 .031 *-+ TP
918 1 1 73 265 .047 *-+ TP 919 1 1 736. 28 047 *-+ GG
920 1 1. 73@°§@®”7 .184 . 858 Gzoup0159 | 30 24 htﬁ%ﬁéé%’ggéﬁs

2004/ 005459 PCT/ 052003/ 016248 TP 921 1 1 736.349 736.469 .121 *-+ TP 922 1
1 736.516_736.628 .113 *-+ TP 923 1 1 736.630 736.645 .016 *-+ TP 924 1 1
736. 654 796.7927.139 *-+ 5 TN 8981 1°9%5. 652°736°809 . 156 *-+ TN 926 1 1
736. 816 736.832 017 *-# T CPT 027 1 1 737.017 737.032 .016 --> CPT 928 1 1
737.035 737.057 .023 --> TN 929 1 1 737.168 737.188 .021 *-++ 10 TP 930 1
1 737. 196n1A3 5520k .3952 foﬂ th@PH'raE}fsleﬂt leohdécbdn 1372 Hu1dd --> CPT 932 1
1 737.278 737,292 . 015 %% 737.292 737.393 102 *-+ GG 934 1 1
737. 315 7TRIGPEE b2y B?Pplﬁi’éegfsa P £51tha 7 takee Y §eSamiptigns *-+ TP
936 1 1 78f7.ohE9cHBEEGdn. 079 *-+ TP 937 1 1 737.580 737.597 .018 *-+ TP
93B 1 1 137.605 737.626 .022 *-+ TP 939 1 1 737.633 737.648 .016 *-+ 20 TP
940 1 1 737.653 737.679 .027 *-+

Connectron Relationships - Global Id Type

10 13 transient
Control Sequences - Direction Chromosome C1/C2_Id Start Stop Length
positive 1 36 12.572 12.788 .217
15 Trigger Gene - Name coG_1d Start Stop TLength
YALOGAW-B - 12.047 12.427 .381
Target Sequences - Direction Chromosome T1_Id Start Stop Length
positive 1 39 12.572 12,807 .236
20
T2 Id Start Stop Length
111 24.863 25.001 .020
Controlied Genes
25 Local Id Chromosome Group Name C05 Id  Direction Start Stop Length
1 1 Group0004 YALOG4C-A - positive 13.364 13.744 .381
2 1 Group0005 YALOGAW - positive 21.526 21.952 .327
3 1 Group0006 FLOY - positive 24.001 27.969 3,969

30 Contrelled Connectrons

Local_Id Chromosome €1/C2_Id4 Direction Start Stop Length

1 1 1% negative 12.964 12.908 .057

2 1 42  positive 12.908 12,964 .057

3 1 44  negative 12.98¢ 12.966 .021

35 a 1 45  positive 12,966  12.986 .021
5 1 48 negative 13.099 13.028 .072

[ 13 50 positive 13.053 13.3124 072

7 1 52 negative 13.24¢ 13.105 L142

8 1 53 positive 13.130 13.246 .117

40 9 1 57 positive  13.253  13.290 .038
10 1 60 negative 13.290 13.255 036

11 1 6l  positive 13.285 13.315 021

12 1 63 negative 13.379 13,340 040

. i3 . 1 64 pesitive 13.341 13.280 .040
45 14 1 66 positive 13.387 13.405 .019
15 1 6% positive 13.566 13.582 .017
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TP 941 1 1 737.683 737.752 .070 *-+ TP 942 1 1 737.798 737.822 .025 *-+
TP 943 1 1 737.828 737.895 .068 *-+ TP 944 1 1 737.897 737.931 . 035 *-+ 25
CPT 945 1 1 737.930 737.967 .038 --> TP 946 1 1 737.936 737.967 .032 *-+
TP 947 1 1 737.970 737.988 .019 *-+ TN 948 1 1 737.99 4
TP 949 1 1 737.990 738.015 .026 *-+ 30 TN 950 1 1 738_8iéﬁ$§%Q§E§q%@§3 *o 4
TP 951 1 %W§§§M019 738.051 .033 *-++ TP 952 1 1 738,053 738 074 .022 *-+
TN 953 1 1V738Y058° 738. 074 . 017 *-+ TN 954 1 1 738IOTPIEEDe L 020 *-+ 35
GG 955 1 1 738.224 740.148 1.925 Groupd 6l TN 956 1 1 740.172 740.213 . 042
*-+ CNT 957 1 1 740.172 740.290 .119 OS-> CPT 958 1 1 740.172 740.290
.119 Cs-> TP 959 171 740. A73°7H#0% 213°7°0417%%+ 46MTP 960 1 1 740.216
740.241 . 026 *-+ TN 961 17°1 "7#87216°7%0. 288°. 013"*-+ TP 962 1 1 740. 244
740.288 . 045 *-+ 963 17’1 7407298°757. 628217. 380 Group0162 GP 964 1 1
742. 816 745.)22 2.3Q7 ybgjw452tﬁfagééjg 1'%%4. 643"744.657 .015 --> CPT 966
1 1 744.664 [44.678 . 015 --> "tP"967 171 7647400 756.896 2. 497 sdhc CPT 968
1 1 755.680 £55.714,.035 --> 8132 NOVEMBER 2006 "0 2004/ 005459

PCT/ 052003/ 01,6248 G 969 1.1 755°9121757. 628 717%8dhb | TN 970 1 1
757.626 757.712 .087 *-+ CPT 971" 1 17/57.529 7577712 .085 05-> | TP 972 1
1 7573629 754, 712 . Q84 *-+,5 G5 873 11 757,687 780. 730 3.044 G oup0163 |

.9
21

ive © 20.1
CPT 974 1 1 fo7.717 ,757. 739@ ‘p ].QVE;- 22]257 22.304 .048
27 1 93 negative  22.304  22.215 .030
28 1 94 negative 22.322 22.307 016
29 1 95  positive . 22.307  22.322 016
15 30 1 96 negative  22.338  22.324 .015
31 1 97 negative 22.367 22,351 .017
32 1 98 positive 22,351 22,367 .017
- 33 1 99 negative 22.392 22.376 .017
34 1 100 positive  22.376  22.392 017
20 35 1 102 positive  23.683  23.716 .034
6 1 105 positive  24.283  24.352 .070
25

Addition of a Synthetic Connectron of Type 2 from Table 2

A synthetic connectron of type 2 in which the Cl and C2 are

30 synthetic elements, the Tl is a synthetic element and the T2 is
a natural element can be introduced into the E. coli genome by
modifying the DNA double-strand sequences at 4626.130kb through
4626.166kb for a length of 0.036kb and by modifying the DNA
double-strand sequence at 705.150kb through 705.203kb for a

35 length of 0.054kb.

Connectron 62521 is an example of a synthetic transient

connectron. It is described as
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TN 975 1 1 757.718 757.753 .036 *-* The "Type" descriptor of the Ti (Ild
nunber 81la) is "TN' showing 10 that is Ti target is on the negative
strand of the doubl e- stranded genom c DNA. Because the Ti and the T2
targets have to be on the sanme strand, the T2 target ohdcuEWBERSG0E al so
has the type descriptor "TN'. 15 The TI-T2 | oop di agram above can be read
by traci ngw})he Eath fromthe * of the Ti to the right to the appropriate
*  then by Rt Ols‘% a path down the diagramto the 1{US 003016288, o by tracing
a path left to the * of the T2. Wen horizontal lines (indicated by -)
intersect with other vertical lines (indicated 20 by 1) then the synbol at
that point is changed t8/4 +. Wien the TI*T2 | oop does not contain an
groups of “§Bres T ?‘i‘eth‘é‘—ﬂ?erﬁ—{?afzm"‘“ﬁsﬁ‘ﬁbolnvri ndf-Cht B8 +) is changed
to @as showi bel ow Type®fumI8bno Chrt Stdft St®dh L&HYEH GeneNane 25 TN xx
1 1-278.386 279.148 .763 *---* XX xx 1 1 278.387 278.416 .030 * @ XX xx 1

1 278 542112781 AGD 50080 or@ndR htslerk 208ndi203782892:5441 *---* 30

G oup0150 througth G oupO163 are described in Table 2 as
represgernted_ in Table_ 1 _as

G oup0150 35 Gene_Nane COG Id Chronmpsome Direction Start Stop Length gins
COR0008 1 Pagl thVvecl03.316 708, 980, 4. 682,

4651a 1 1 4626.130 4626.166

CPT . 037 | .} {
GroupQl51 32 24 NOVEMBER 2006 W0 2004/ 005459 'Bct/ Us3bd'3) 016248 Gene Nare
COG I'a Chronpsone Direction Start Stop Length ybfm- b 1 positive 707.557
708. 963 Ith407Typdif descihiptopost ttihie 706hsQ23t AAIC33%nnd2¥rorf WoutEX30735 b 1

negative 09c423 709, 8884475 1,48 Q1L il BEAB) L8, JAQ, 458 710. 688

--------- souree -0GGUL s - on -the- pesitive- strand- of -the- deuble—stranded-DNA-------- -
GrOUDO:I'S%JS the genome. The letter “N” in this place would indicate a
15 Cl1/C2 connectron source on the negative strand of the genomic
DNA. The letter “T” in this descriptor indicates a “transient”
connectron. Similarly, the letter “P” would indicate a
permanent connectron that is shown in a later example. The
“Start”, “Stop” and “Length” descriptors throughout these

20 examples are given in kilo-bases (KB).

The T1-T2 target of the transient connectron 62521 as shown in

Table 1 is represented as

25 - Type Num Jobno Chr Stark Stop Length GeneName
TN glla t 1 705.150 705,203 .054 *_x
TP 812 11 705.122 705.141 .020 ot
GG g13 i1 705,316 706.980 1.665 Groupdl50 ]
™ 814 i1 707.013 707.028 .016 *—t

30 e 815 1 1 707.014 707.028 .015 -
cPT 516 1 1 707.055 707.103 .055 -
™ 517 1 1 707.055  707.109 .055 *ot
TP 818 1 1 707.055 707.109 .055 L
CPT 818 1 1 707.112  707.162 .051 0s8-> |

35 820 11 707.112  707.162 .051 'y
TP 821 1 1 707.112  707.162 .051 *—t
GG 822 1 1 707.557 710.688 3.131 Groupdl15l |
CNT 823 11 710.533  710.647 015 08> |
™ 824 1 1 710.633  710.647 .015 *et
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Gene Nane COG Id Chronpsone Direction Start Stop Length 10 ybfe - b 1
negative 710.828 711.190 .363 ybff COX596 b 1 negative 711.261 712.025

. 765 sega COG3057 b 1 positive 712.210 712.755 .546
5t 24 NOVEMBER 2006~ -~ -
G oup0153 15 Gene Nane COG Id Chronpsone Direction Start Stop Length pgm
0033 b ol 112701 714421 100 pcnvsmamens
Group0154 20 Gene Nanme COG id Chronpsone Direction Start Stop Length ybfp
- b pOEI&TtIV%ZJM 6{55?1?)]3? g£495 ybfg - b 1 negative 715.170 715.532

.363 yb Rl negatiye, 715,611 7} 27%r%§pm§1 25

Group015§G Genq ?Nam; 712I28 T pglcsglon Start Stop Length pote
COR531 b, 1 negat i ye, 714 4316971?%? 3 % 30 kdpe COGD745 b 1 negative
720.279 {4 ZQ?o 3. 928 s14um mas1 os-> |

714.482  714.519

GroupOlS@PT : 332Gen@ J\lalm SQOC‘;_HLQQDChroggpsorre Direction Start St op Length 35
kdpb COGZ,216 Rs:sl negat 171\4%47244 231 72,259 2. 049 kdpa COX2060 b 1 negative
726 282 3127 95& 1 67ﬂ' 714:524 714.540 017

““““ TRT™ = 77835 " 17T ~ 7147533 ~ 713'59'3‘“‘ﬁsi‘“‘o‘s-‘.>‘““““““““““““““
G oupOl5% 40 Gane_Nape.Lz | 4, GhAr omogene Di re_qtl on Start Stop Length ybfa
- b 1 positives728:3b77142& 5683593207 gshhsc - b,1 positive 728.806 733. 325
4.520 CET 838 1 1 714.544 714.606 .063 05-> |

“““ 1‘5"GG""339"‘1‘1"‘-‘1‘4.‘635"715.'92'8"‘I.ZSB'GEQﬁp‘DISE"|"‘““““““““““““

G oup0158& 45 Gane_Naire 0% | ds.€hr omosem,Di regtion Start Stop Length b0703
COG3209 w1 positive: 733.043117.36. 442n2. 000 .-,

-------- TP - - - B4 - - 4 - T - FHGr085 - FI6. 403~ - - BB - - - - - wmm - = - == - - - - mm o —— o -—oo o
GG 843 1 1 716.169 724.202 8.033 Group015s |
20 car 844 1 1 720.218  720.296 .019 —> ]
e 845 1 1 720.279  724.202 3.924 kdpe ]
TP 846 1 1 721.76% 721.783 .015 4
™ 847 11 721.812  721.827 .016 4
GG 848 11 724,211 727.955 3.744 Groupdisé |
25 1 849 11 726.665 726.679 .015 4
66 850 1 1 728.357 733.325 4.968 Groupdl57 |
GP 851 1 1 720.806 733.325 4,520 rhsc [
ceT 852 11 729.408  729.446 .039 —
TP 853 11 730,270 730.284 .015 *y
30 cer 854 1 1 730.443  730.457 .015 -—
CET 855 1 1 730.468 730.482 .015 —
cET 856 1 1 730.484  730.507 .024 - |
CET 857 11 731.251  731.290 .040 -
TP 858 11 731.475 731.508 034 R
35 e 859 11 731.512  731.562 .051 -
T 860 1 1 731.564  731.693 .130 -
TP 861 11 731,698 731.755 ,058 et
TP 862 1 1 731,757 731.819 .063 *t
TP 863 1 1 731.821 731.903 .083 *oy
40 864 1 1 731.906 732.033 .128 oy
cer 865 11 731.994  732.016 .023 —
ceT 966 1 1  732.019 732.034 .016 s
TP 867 11 732.035 732.050 .018 -
TP 868 11 732,052 732,179 .128 -
45  cer 869 11 732,085 732,179 .15 o5-> |
CPT 870 11 732.1%8 732.212 .015 —>
TP 871 1 1 732.188 732.212 015 -
ceT 872 1 1 732.214 732,233 .020 —
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33 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US20031016248 G oup0159 Gene Nane
COG Id Chronosone Direction Start Stop Length vybfl - b 1 positive 736.327
737.184 .858 5

G oup0160 Cene-Nane COG Id Chronpsone Direction Start §#§;9Y_Eemn8{£ﬁzoygfd - b

| positive 737.315 738.076 .762 10
WO 2004/005459 PCTUS2003/016248

G oup0l 61 Gene_Nanme COG Id Chronpbsone Direction Start Stop Length ybga
C0OG3272 l:l).Pl poa%i ti ve 738.224 740.148 1.925 15

1 732.214 732,233 .020 *es

GoupOngiTGeneB”I\lané OB chifdttosomé*®Directi on Start Stop Length ybgb
COG3104 b 1 neggsati\}el 748:22987*%4%. 779°%. 482 20 ybgi COR0327 b 1 positive
742,050 742.793 . 744 yBH 0O 0#9 b P*positTvd 742.816 745.122 2.307 nei
0020266 b, 1 pasi tive, 745:158774%. 949%!792 abi'b - b 1 negative 745.946
747.037 1,092 7YbgQ : bzljzjne é‘tjiive 721122 144 748.930 1.787 25 ybgq - b 1
negati ve .z48. 955 751 40¥ %% 457 %ybgd™ b | nédative 751.452 752.018 .567
glta 372 %ll nzg tiye 752,498 755691 1284 sdhc COG2009 b 1 positive
754. 490 56. 84, 2. 497 Sfb GOFI479 B71 positilve 756.912 757.628 . 717 30

GroupOlG?g Geanzj\larré i:oﬁ;lggo Cﬁ““ e Di r ect ii‘dln Start Stop Length '..

.

| Qnosone [
b0725 - Rk, 1 pqgitivye, 75 3'.3 }3713%.85?7390;%@%&&15;55 |

TP 8 733.515 733,564

Al ofs the dataé: fori_L ihgn'g_,,rs@n%ljg{gt chﬂﬁectronEZSZl are pulled together in
the follgw ng gtabl e $hal, ds t.he,"tergg" description of the connectron.

TP 889 1 1 733.647 733.696 .050 et
TP 890 11 733.69%  733.774 .077 -4
TP 891 1 1 733.776 733.904 .129 "
20  cer 892 1 1 733.865 733.887 .023 0s-> |
CEPT 893 1 1 733.8%0 733.905 .016 -
TP 894 1 1 733.906 734.050 .15 o
CET 895 1 1  733.936 734.050 .115 -
TP 896 1 1 734.052 734.075 .024 T
25 - cer 897 1 1 734.052  734.139 . 088 -—> |
TP 898 11 734.084  734.139 .056 s
TP 8o 101 734.149  734.179 .031 *3
cer 900 11 734.164  734.321 .158 -
TP 901 1 1 734.192  734.321 .130 *ot
30 e 902 1 1 T34.323 734,378 .056 -
cet 503 1 1 734.323  734.381 .059 -—>
CPT 904 1 1 735.525 735.569 .045 -
T2 205 1 1 735.525 735.569 . 045 *—t
CPT 906 1 1 735.606 735,703 .098 - |
35 T 907 1 1 735,606 735.703 .098 i
TP 908 11 735.707  735.721 .015 et
CcPT 909 1 1 735.707 735.728 .022 - |
TR 910 1 1 735.749  735.803 .055 -
cPT 911 1 1 735.807 735.964 .158 08-> |
40 re 912 1 1 735.814  735.895 .082 -
T2 213 1 1 735.905 735.934 .030 -
TP 914 1 1 735.938 736.083 146 2o
CPT 915 1 1 735.986 736.083 .098 05-> |
TP 916 1 1 736.152 736.173 .022 *er
45 1p 917 1 1 736.1B7 736.217 .031 *er
TP 918 11 736.21%  736.265 .047 -
TP 919 1 1 736.288 736.334 .047 T
GG 920 1 1 73€.327 737.184 .B568 Group0l159 |
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T OO
Connectron Rel ationships - G obal _Id Type 62521 transient 45 Control
Sequences - Direction Chronposone C1/C2-1d Start Stop Length 34 24 NOVEMBER
2006 WD 2004/ 005459 PCT/ US2003/ 016248 positive 1 4651Q44§@§E|q1§%R4ﬁﬁ)@. 166
.036 Trigger CGene - Nanme COG Id Start Stop Length sea 4623.481 4626. 116
2.636 5 Target Sequences - Direction Chronosone T1-1d Start Stop Length
negati ve 1""8%%’“"?@ .150 705.203 .054 T2 Id Start StOFSEUHYEH® 10 975
757.753 757.718 .036 Controlled Genes Local |d Chronosone G oup Nane

COG Id Direction Start Stop Length 1 1 G oup0150 gi ns 0000008 positive

705. 316 7D6. 980" 1. 665 736349 18629 G-ép0151 yBf m - positive 707.557 710. 688
3.131 3 f"erod’é?olsi }/bf’%f-f'-l6 p&¥i%s ve 799. 013 709.339 .327 4 1 Groupd 51 fur
0000735 regati’e 709 864 709 4%  447° 5 1 G'Bupd 51 fida COR716 negative
710.688 710.158 .531' &*1°G &iigB152 yfe - pdSitive 710.828 712.755 1.927
20 7 T Goup01®2 ybif D596 H&ativE 712. 025 711.261 .765 8 1 Group0152
sega COG3D57 positive 7EZ216°712. 7587 546 9T GroupOl53 pgm COG033
positive -712. 781 714} a3¥ % 61** 46 1 Goudol54 ybfp - positive 714.635

715.928 §7293 11 1.G o@ﬁojg%ﬂjz&;g - fégative 715.532 715.170 .363 25 12 1
Group@l54 ybf i > négative 7157978 715611 . 318" 13 1 G oup0155 pote COGOS31
posi tive czle.g;lg 724, 247" 8° 033714 1 GroupQL55 kdpe COGD745 negati ve
724.202 720.2 R 3.924 ; 5;;’[ [ ( 015'§15kdpb i 216 positive 724.211 727.955
3.744 1,1 G oup0 5? lg P ) € 60 n: gative Z_+7.955 726.282 1.674 30 17 1
GroupOL57, ybf &  PQsiti¥e, 728,357 733.325,4,968 18 1 G oupQL57 rhsc -
posi tisve ,/28. 806 733,325 4520 i s
P 936 1 1 737.479  737.557 .075 et
TP 937 1 1 737.580 737.597 .018 ¥t
P 938 1 1 737.605 737.626 .022 oy
TP 339 1 1 737.633  737.648 L0186 .y
20 940 11 737.653 737,679 .027 oy
TP 941 11 737.683  737.752 .070 -
TP 942 1 1 737.798 737.822 .025 *og
TP 943 1 1 737.828 737.895 068 -
TP 944 1 1 737.897 737.931 .035 R—
23 cer 945 11 737.930  737.967 .038 - ]
TP 846 1 1 737.936 737.967 .032 ey
TP ad7 1 1 737.970  737.988 ,019 e
= 943 1 1 737.990 738.01% .026 St
TP 940 1 1 737.990 738.015 .026 —
30 950 1t 738,019  738.051 .033 4
T 951 1 1 738.019 738.051 .033 .
™ 952 1 1 738.053 738.074 ,022 et
™ 953 1 1 738.058 738.074 017 et
™ 954 1 1 738.107 738.126 .020 -
35 s 955 1 1 738.224  740.148 1.925 Group0lél |
™ 954 1 1 780.172  740.213 .042 -
cNt 957 1 1 740.172  740.290 .118 05-> |
CPT 858 11 740.172  740.290 .118 0s-> 1
TP 959 11 740.173 740,213 .041 *at
40 e 360 1 1  740.216 740,241 ,026 *oy
™ 561 1 1 740.216 740.288 073 -
TP 962 1 1  740.244  740.288 .045 "t
GG 963 1 1 740.298 757.628  17.330 Group0l6z |
GP 964 1 1  742.816 745.122 2.307 ybaj i
45  crer 965 1 1 744.643  744.657 .01% —
CPT 9686 1 1 744.664 744.678 015 -
cp 867 1 1  754.400 756.89%6 2.487 sdhe }
CPT 968 1 1 755.680 755.714 .035 — )
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19 1 G oup0158 b0703 COG3209 positive 733.443 735.442 2.000 20 1 G oupOl59
ybfl - positive 736.327 737.184 .858 21 1 G oup0160 ybfd - positive
737.315 738.076 .762 35 22 1 Group0161 ybga COG3272 positive 738.224
740.148 1.925 23 1 Group0162 ybgh COG3104 positive 74Q43R$vEMBERZDOE7- 330
24 1 G oup0162 ybgi CORX0327 positive 742.050 742.793 .744 25 1 G oup0162
ybgj COG2049 positive 742.816 745.122 2.307 26 1 G oupQl62 nei COR0266
positive 7‘&%?@%@5%5. 949 .792 40 27 1 Group0162 abrisTUSHEWAtHE e 747. 037
745.946 1.092 28 1 G oupd 62 ybgo - negative 748.930 747.144 1.787 29 1
G oupO162 ybgq - negative 751.401 748.945 2.457 30 1 G oupOl62 ybgd -
negati ve 8752. 0¥8 751! 432-315677-¢31 1 -&Foep0162 iglta COR372 negative 753.691
752,408 284 K5 32 1 @EP0162%sdhc®C0OG2009 *posi tive 754. 400 756. 896 2. 497
33 1 G olif01627"sdhb DOOULA?D FdSi%t i ve™756. 9%2 757.628 . 717 34 1 G oupOl63
b0725 - pbsiti¥e 757 687 9607738 3. 084 35 24*NOVEMBER 2006 WO 2004/ 005459
PCT/ US20631016%48 &oht Fot¥ed dHnect PorfeLEéall | d Chr onbsone Cl/ C21d

Di rectiofff'st ar’f* St ép' LéHgth ™1-7% 816°Posi tiVe !707. 055 707.109 .055 2 1 819
positive™07. F12 767" 187-1051758%3 1 ‘883 negafi've 710.647 710.633 .015 4 1
825 negative 710.666 710.652 .015 5 1 830 positive 714.481 714.519 .039 6
1 832 posginkl ¥Eypeldqegd 168 90 thldlrn (falndn Ngoad) UG i B3y ilf- 543 . 051
10 8 1 838 positive 714.544 714.606 .063 9 1 844 negative 720.296 720.278
. 019 1010 thagsts Fdsterant #9oom0@eTpenatige. ggnd1ef HgS4doHysiti ve 730. 443
730. 457 . R1andek? gbnSeix: PAALt inkR 2430 4817 3hA8Re - P13 alRe 3 nkv85& POSi tive
730. 484 730.507 . 024 14 1 857 positive 731,251 731.290 .040 15 1 865

posi ti ve P33 goE 2392 Pgangpdhe) §2 1tagwst pbld rreey 750191 5P384934 . 016

the type descriptor “TN”.

15 The T1-T2 loop diagram above can be read by tracing the path
from the * of the Tl to the right to the appropriate *, then by
tracing a path down the diagram to the first *, then by tracing
a path left to the * of the T2. When horizontal lines
{indicated by -) intersect with other wvertical lines (indicated

20 by |} then the symbol at that peoint is changed to a +. When the
Ti-T2 loop does not contain an groups of genes then the vertical

symbol {indicated 'by { or +) is changed to € as shown below

Type Num Jobno Chr Start Stop Length GeneName

25 mw xx 1 1 278.386 279.148 .763 omk
XX X 1 1 278.387 278.416 .030 * @
XX xR 1 1 278,421 2768.450 .030 * @
TP R® 11 278.452 278.892 -441 el

30 Groupl0l50 through Group(Ql63 are described in Table 2 as

Group0150

35  gene Mame COG_Id Chromosome Direction  Start Stop  Length
glns cOGO008 b 1 positive 705.316  706.980 1.665

GroupDl51
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17 1 869 positive 732.065 732.179 .115 20 18 1 870 positive 732.198 732.212
.015 19 1 872 positive 732.214 732.233 .020 20 1 874 positive 732.235
732.283 .049 21 1 876 positive 732.306 732.326 .021 22 1 878 positive
732.328 732.452 . 125 25 23 1 880 positive 732.454 732.2%0@@,93,5%42056881
posi tive 732.488 732.519 .032 25 1 892 positive 733.865 733.887 .023 26 1
893 positive 733.890 733.905 .016 27 1 895 positive 733.936 734.050 . 115
30 28 1 8WOPBEN Ve 734.052 734.139 .088 29 1 90 PESIPYYE%34. 164
734.321 .158 30 1 903 positive 734.323 734.381 .059 31 1 904 positive
735.525 735.569 . 045 32 1 906 positive 735.606 735.703 .098 35 33 1 909
posi t i ve 5738707535, 728=n02 Pigatid 9FErpositirve 188, 807 735.964 . 158 35 1
915 posi t'¥e 735.986 736. 083!. 08 367 F59270§¥si t1-48 737. 017 737.032 . 016
37 1 928 ¥PBsitive 737°035 737. 0957 03993 14 38 -27931 positive 737.261
737.275 15 39°T"832°posi ti Ve Ps7e 278-9377262 . 0157 40 1 945 positive
737.930 737.967°°088 P41 1 9ob7efisyat 1Ve* 748560 7481172 . 119 42 1 958

posi tive 7401727740, 290 119 45 43 1965 POSTTTVE 744. 643 744.657 . 015 44
1 966 positive 744.664 744.678 .015 45 1 968 positive 755.680 755.714 .035
46 1 971 Q%itiye1]57.628 757.712 . 085 36 24 NOVEMBER 2006 WO 2004/ 005459
PCT/ Ug20G3[ 01624847 1 G7A"BosT Ve 7877717 *187. 7387. 020 5 Addition of a
Synthetigmgbnneifggn of Type, 4°T¥om Tdufe 2 -7A syriffetic connectron of type

negative  711.261 712,025

4 in which the nd_C2 are
Seqa 305@' b 1 positive 712.210 712.755 546
GroupD153
15
Gene Name COG_Id Chromosome Directien Start Stop Length
pom CoGo033 b 1 positive 712.781 714,421 1.641
Group(154
20
Gene Wame COG_Id Chromosome Direction Start Stop Length
ybfp - b 1 positive T714.635 715.129 . 495
yhig - b 1 negative 715.170 715.532 .363
ybih - b 1 negative 715,611 715.928 .31a
25 T - ——
Group0155
Gene_Name COG_Id Chromosome Riraction Start stop Length
pote COGO531 b 1 negative 716.16% 719,683 3,515
30 xdpe COGO745 b 1 negative 720.279 724.202 3.924
Groupllse
© Gene_Hame COG_Id Chromeosome Direction Start Stop Length
35  xapp C0G2256 b 1 negative 724.211  726.259 2.049
kdpa COG2060 b 1 negative 726,282 727.955 1.674
Group(l157
40 Gene Name COG_Id Chromosome Direction Start Stop Length
yhEa - b 1 positive 728,357 728.563 . 207
rhsc - b 1 positive 728.806 733.325 4.520
Groupllse
45
Gene Name COG_Id Chromosome Direction Start Stop Length
L0703 C0G3209 b 1 positive 733.443 735,442 2.000




synthetic elenents and the Tl and T2 are natural elenents can be 10
introduced into the E. coli genone by nodi fying the DNA doubl e- strand
sequences at 4626. 130kb t hrough 4626. 166kb for a length of 0.036kb.
Connectron 62520 is an exanple of a synthetic transient n. It
is described as C1/C2 T1-T2 d obal Id Chronpbsone C1_I§48§?Y%mgﬁﬁgﬁggone

Tl Id T2 _|Id Connectron_Type 62520 1 4651a 4651a 1 809 975 transient 20
The O/ C2 ¥BMUY5! the transient connectron 62520 BCAUSPEM@&nted in Tabl e
1 as Type Num Jobno Chr Start Stop Length GeneNanme 25 CPT 4651a 1 1
4626.130 4626.166 .036 111 11 1 1111 11 I 1l The "Type" descriptor of this
transi ent™™8°*C2 connectron source is "CPT'. The letter "P" indicates that
the Cl1/C2 connectron source occurs on the positive strand of the

doubl e- stFantfedBNa 30 BF"tHe Yerdwe. SPHe | ¥Per **N* in this place woul d

i ndicate’d C1/C2 conhectron’sBiifte &if-thehdlati v&¥®strand of the genonic
DNA. The [etter ~T7 Th {his descriptor Tndicates a “"transient” connectron.
Sinilarly,“%he letter "P" would indicate a pernmanent connectron that is
shown in a Iatq; gxanplg. The D_37,24 NOVEMBER 2006 WD 2004/ 005459
PCT/USZO@EE@T%Z_ q'Stgr?”T“”?ﬁ6“?9?ng;fﬁé”ﬂ%mx d&€¥Fi ptors throughout these
exanpjges ‘are_given in kil o-bas®€s (kB]7 The T2 t&fget of the transient
connectraqp,

62520 as shown in 5 Table 1 is represented as Type Num Jobno

Chr Start §iop Length GeneNane TN 809 1 1 698. 713 698. 766 . 054

Fo AT TR fS g - Hh Rt GG 810 1 1 698. 797 705.113 6.316 Group0149
11111111%%;‘11L$gmglILIIlTlli pol_ivjuN7 l% 1H% 705.;2% 705. 141 . 021

* X ph bbb bt X bbb X bbbt b4 h TP 817 1 1 705, 127°705. 141 . 020

- ++- gt TR 44+ GG 813 1 1 705. 316 706. 980 1. 665 Group0150
11 111211112171 112212101221 121111 TN 814 1 1 707.013 707.028 .016

o A bt i b dat Ht tehidncbdd Tirecd B 818 1 o(Q7. Od4,707.028 . 015

B e Y LB T e o S

negative 740.298 741,779 1.482
20 ybei COG0327 b 1 positive 742,050 742,793 744
ybaj COG2049 b 1 positive 742.816 745.122 2.307
nei COG0266 b 1 positive 745,158 745,949 .792
abrb -~ b 1 negative 745.946 747,037 1.092
ybgo - b 1 negative 747.144 748,930 1.787
25  ybgg - b 1 negative 748.945  751.401 2.457
ybgd - b 1 negative 7531.452 752.018 L9567
glta COG0372 b 1 negative 752.408 753,691 1.284
sdhe CoG2009 b 1 positive 754.400 756,896 2.497
sdhb CoGda79 a3 1 positive 756,912 157.628 .17
30 e - -—
Group(163
Gene_Name COG_Id Chromosome Direction Start Stop Length
b0725 - b 1 posgitive 757.687 760.730 3.044
e T - -- -
All of the data for the transient connectron 62521 are pulled
together in the following table that is the “terse” description
of the connectron.
40
Connectron Relationships - Glokal_Id Type
62521 transient
45

Control Sequences - Direction Chromosome C1/C2_Xd Btart Stop Length
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15 CPT 816 1 1 707.055 707.109 .055 --> |111111111111111111111111111 TN
817 1 1 707.055 707.109 . 055 *- ++++t+t++* +% +btttttt* +*++t44%x TP 818 1 1
707.055 707.109 . 055 *-+++++t +++- +- ++++tttt-+-++++++ CPT 819 1 1 707.112
707.162 .051 OS-> IIILLIIIT 1 ITTIIIT] 1111111 TN 820 5k NovEMBEkR20087. 162
051 *- ++++F +HHHAF A A A 4+ 20 TP 821 1 1 707.112 707.162 . 051

%o b4t bbb £ A bEe 4o 4+ GG 822 1 1 707.557 710, 688 3. 131 Group0151

1111 111219 2PYP$P £ | it ONT 823 1 1 710. 633 PEIGSERPIH 5 os. > ||
111111111222 1 1111 1 11 TN 824 1 1 710.633 710.647 .015

¥t *LLLLEILLEED 1 11 1 11 CNT 825 1 1 710.652 710.666 . 015 --> 1111
11111111111 1| 1111 1*°F95 GG 826 14%{1271402688 *#1266755%4. 927 Group0152 ||
Priraaae 11111 1 110 TN 827 1 1 712.281 712.296 .016

* bbb - FEEER I L Tt oG 89B 9P 712 781 714. 421 1.641 G oup0153
LI 31111111111 Wsllll | ||“2Tﬁ18?§’i5 2F%4. 481 714.518 .038

% 4bb PR R 4 btk bbf bbb S £ rb5 4% COPT 830 1 1 714. 481 714.519 . 039 OS>
||||||||F“iifTTTT111TTi&T 3ErP 83171 1°714. 482°7129819 . 038
bttt FH bR R+ - CCPT 832 i°5 57 1%958%4 7% 540 . 017 - - >
1112122222 rvveeeeeerrrrrrrr TN 833 ldl 714.524 714.540 .017
* bbb bbbt TP 88401 15714, 52807145540 L 017
- +++++++++++- FHH A+ CNT §7§5 171%71%7%43 7%2. 593 . 051 05->
FEEEEETT L) L Ll 11111111111 35 TN 836 1 1 714.543 714.593 . 051
Fo bbb s e TP§§ 7 % 1 714 543 714,593 051

oa po

hromosome ecti
5 4. H .063 OS-> If
E53;§ ?ii 476 Bi g

T e -+a|-1§-u g‘ins

1111351 1111]21111 [ 1,1 gJonglgl yb we G oup0154 11
1112222 trrrgineen | I I LJOJ ity b,(_,?,N 840 1 1 1:5@ 177(39 212],5 .,593239 36332ybf g Il 1111111
PR TE Trgbrrnl 4OGrI,1§L)1$14,;lﬂrl 1 CZ&,QSOQ_;H

F o b4 5 11111131 8,080 3011 BR842, w; 715358985, 746. 104, 019
E_bbbbbbbbb bbb g GG 843,01 T6,,169,,/24. 202,8. 033 Gr oup0155
[11112p111111%11111131d31434:102 CNEcod dnedarshe 7205 8£8 (204 296 56019 -->
1111111111113111111313003:3000 ONeBA5 desilind 201249 %2A+5202 3,924 kdpe
FEETT111111131111113138044:3:10d 45 dBo848silivd 7217006914/ 21. 7834, 015

* -ttt Sttt 38 24 NOQVEMBER,; 2006, MO 20044 005459

PCT/ US200310i.6248 TN 84ufords hea/21..812 7214827 #1036  715.170 .363

- +++ R+t b dbdpthdrhbit | GG 848nedatile 7245.24 1 172411 955,33 744 Or oup0156
1111211111111861112121131dbddhd=lbde TRo®49 fsilivd 2611665 72020079 6.43315

- ++++++++++HhH+H+H+ HHH drbabdidstrbget COGD745 negative  724.202 720,279 3.924

15 1 GroupDl56 kdpb C0G2216 positive  724.211  727.955 3.744
16 1 Group0l56 kdpa COG2060 negative  727.955  726.282 1.674
30 17 1 Group0l157 ybfa - positive  728.357  733.325 4.958
18 1 Group0l157 rhsc - positive 728.806  733.325 4.520
18 1 Group0158 b0703 C0G3209 positive  733.443  735.442 2.000
20 1 GroupOl59 ybfl - positive 736,327  737.184 .858
21 "1 Group0160 ybfd - positive  737.315 738.076 762
35 22 1 GroupDl6l ybga C0G3272 positive  738.224 740,148 1.925
23 1 Group0l62 ybgh COG3104 positive  740.298  757.629 17.330
24 1 Group0162 ybai COGO327 pesitive 742.050 742.7483 .744
25 1 Group0l62 ybgj C0G204% positive 742,816  745.122 2.307
26 1 Group0l62 nei COG0266 positive  745.158 745,949 .792
40 27 1 Group0l62 abrb - negative 747,037 745,946 1.092
28 1 Grouplléz ybge - negative 748,930 747,144 1.787
29 1 Group0lé2 ybag - negative 751.401 748,945 2.457
30 1 Group0l62 ybgd - negative  752.018  751.452 .567
31 1 Group0l62 glta COGR372 negative 753.681 752,408 1.284
45 3z 1 Group0162 sdhc COG2009 positive  754.400 756.896 2.497
33 1 Group0lE2 sdhb - COG0479 positive 756,912  757.628 .17
34 1 Group0lE3 b0725 - positive  757.687 760.730 3.044
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GG 850 1 1 728.357 733.325 4.968 G oupO157 it rrrrrrrererrerererrrrrrert 5
G° 851 1 1 728.806 733.325 4.520 rhst 1111111111211112112111121111111 CPT

852 1 1 729.408 729.446 .039 --> [LLLLELLLEEELEEtrrrrrrrrrtrr TP 853 11
730. 270 730.284 . 015 -++++++++++++++++++++++++++++4+ CBE NOVEMBER2M06443
730.457 015 --> LU0UIOEEEITI111121111111122111 CPT 855 1 1 730. 468 730. 482
C015 -=> FLLUIEELTEEErr trrrrrrrtr 1ill 10 CPT 856 1 1 730. 484 730. 507
.024 --> M1P¥%03491111111111161111111 CPT 857 1 FPCEHS200#1624831 290 . 040
=S LEEEEEEEE ettty TP 858 1 1 731.475 731.508 . 034

- ++++t+ b+ TP 859 1 1 731,512 731.562 . 051

* o b+ EPYERY gdiCpopachRpus 4t 4+ ++4+++ TP 860 1 1 731.564 731.693 . 130

* o bbb+ FORIL TR ShEDQsE ¢ 4 SR 4 QigegtiqT TRaBG] Bt 73498698 731. 755 . 058

- Attt A P pgSitiTD YRDSS] MP7-P31 . 7595 731. 819 . 063

*_ +++:5++++++-F-++++++41-+++++3r1¥+-|99rs%ti"eTP"°8-6’3 17°%16731. 894 731. 903 . 083

-ttt Pt bbb+ 82 992D BAA7] 09831 90B° 732. 033 . 128

- +++++++++++-ﬂ++++++-|1-+++++ﬂ-2-7-+-|‘-‘$9“i(?PT"18*6§ 179731, 99% 732. 016 .023 -->
LELLLEEETR BT EE TREEEET PP 190 cBT 866745 73293019 732. 034 . 016 -->
111111111111£111111111111FF1 £°5%P 867°% 17732, 035732, 050 . 016

- +++++++++++++-|1-+++++5--?-+-|-“$ga“’1°’P 868”1 1732. 059" 732. 179 . 128

* *++++++++++++++++++++++§|-3-7-+-|‘-°3-5-1‘-t”eCP:|“‘§°6‘9 1196735955 732.179 . 115 Os- >
NRRNRRRAAARRRNENARRNR oY | 2T 870°% 17752, 198732, 212 .015 -->
R AR A Q%i #5482 198° 732 212 . 015

|1
LT
soxlpnnr 1111111141111 1fif”“ T°T’732 914 732,233 .020 -->
1111%51111111111111311111 11T omn ? 17745, 2147732, 233 . 020
-+++++++++++1+++++++-|1-++++++++-|5’051tm 'ZS ],,3 32. 2(3 732. 283 .049 -->
FETTLEETTE gl ljltlllllgsglf;osmve 87 A g 235 32.283 . 099
*-++++++++++-E++++++-g[+++++;5-g+-5-gs-ll-u§eo Qg‘g 877§2 L1 73 306 732.326 .021 -->
I T T S O O O O S R = 7732%55 4325306 2’;2 326 .021
*-++420++++++-5++++++-|l-+++++3-3-+-li)g-5-l;thP;l' Bs8 A, 1,732. 0};8 732. 452 . 125 -->
FETEETEETE Rl PRl b pos'[Pve 79,31..1 432,328 (32.482 . 155
* - bbb bbb g CP R 880 GL, 15732, 494 732,482 029 -->
111111111112:4111111311111%11 35.::(PT+:88% 1:31::£32. 488 732.519 032 -->
FEETTTREEEE R TEEEERET T bl T ooss kN 882 3% 133733 330,,433. 344 .015
* o RE bt g et gl P7i888 193433, 339 733. 344 . 015
* o bttt bbbt bbb gyt dstrivel Pra884 1531633, 341 733. 513 . 143
* o bttt bbbttt s e 885.sd 13/ @3- 443:935. 442 2. 000 G oupO158
FETETTETR T el DETT Rl T L] bosl lposicive  733.896  733.90s .016
27 1 895 positive 733.936 734.050 .115
30 28 1 897 positive  734.052 734,139 .088
29 1 800 positive 734.164 734,321 .158
30 1 803 positive 734.323 734.381 058
3 1 904 positive 735.525 735.569 . 045
32 1 906 positive 735.608 735.703 098
35 33 1 909 positive 735.707 735.728 .022
34 1 211 pesitive 735.807 735.964 .158
35 1 915 positive 735.9886 736.083 ,098
36 1 927 positive 737.017 737.032 QAl6
37 1 928 positive 737.035 737.057 .023
40 38 1 931 positive 737.261 137,275 015
39 1 832 positive 737.278 137.292 .015
40 1 945 positive 737,930 737.967 . 038
41 1 957 negative 740.2%0 740.172 .118
q2 1 658 positive 740.172 740,200 . 119
45 43 1 965 positive 744.643  744.657 015
44 1 966 positive 744,664 744,678 015
45 1 9.68 positive 755. 680 755.714 035
46 1 971 positive 757.628 ?57.112 . DBS
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40 TP 886 1 1 733.515 733.564 .050 *-+++++++++++++++++++++++++++++ TP 887
11 733.569 733.626 .058 *-+++++++++++++++++++++++++++++ TP 888 1 1
733.628 733.645 . 018 - ++++++ttttttttttttttt+++++ TP 889 1 1 733. 647
733. 696 .050 *-+++++++++++++++++++++++++++++ TP 890 1 774
077 * - +++++++++++ -+ 45 TP 891 1 1 733?%$§§a§93§ iﬁﬁfzg

* -+t ++++++ -+ CPT 892 1 1 733. 865 733.887 . 023 OS->
Prrrrrnn M998 1111111111 CPT 893 1 1 733. 890 FE3ASHHHNeHs g >
FEEI111111222221111122221111 TP 894 1 1 733.906 734.050 . 145

F e i A0 20 A i 2 i e e o . e . e e e 2 e e . B e B Rl a B 39 24 NO\/EIVBER 2006 V\D 2004/ 005459

PCT/ 0S20031076248 CPT 895°% 1F°%%%F 9% 773475050 . 11%8°--> |
111111111111111111111111111 ' TP 896 1 1 734.052 734.075 .024

* oo 44+ . . -
LEEETTTLE et TP 898 1 1 734.084 734.139 . 056

ok b4+t +++++++H+HHHHHHHA R R + 5 TP 899 1 1 734.149 734.179 .031

* o -+t CPT 900 1 1 734, 164 734,321 0158 -->
1111111111211111111111111111 TP 901 1 1 734.192 734.321 .13D

- - - +++++-Pdition, of 13 Sypthetic ConyecigRn of 1TYE84 43007 34bBY 2 . 056

- +++++++++++++++++++++++++++ CPT 903 1 1 734.323 734.381 .059 -->

11111%1 1 11 1 T 904 1 525 735. 569 045 --
||||%i%%%%&%%% %%%%T%iin‘gb 3% 4 11 V%%”ng 5882 6A8 x|
[11 1 1syRrERetilc] plemdnitis] bhd tBRTTOGAL T2 FB5n606rai32120nts088n-be> | |1 |
11hl1l 1] TP 907 .1 735, 6D6 5.703..0
lh :5%%%41 %%he E coolz. 0616:813{ T?IOd}gg‘l%%h’?s@‘?%é’beb%

I
I
1
L T e A o o L A A AT S R e
+
I
+

-> |

++++FE¥rand sequancest a£+462644 3080 CRT0OGD 4628 . T@Bb7GFr 7835e%36h . 022 - - >
111kl blddghbl 11111111111 TP 910 1 1 735.749 735.803 . 055
bbbt 4444+ CPT 911 1 1 735.807 735. 964 . 158 OS>
[111111111111212111111111111 TP 912 1 1 735.814 735.895 .082

- b e A 2S20t T ek am ﬁa%kBalsﬁu%%§1§QE§§§§ 4 . 030

¥ bbbt bbb 20 TP 914 . 083 . 146

* - 44914 POONSGEEOR 1 Ify LB described @B 915 1 1 735. 986 736. 083 . 098 CS->
1112222 00 r0rerrrr1111111111111 TP 916 1 1 736. 152 736.173 .022

* o bbb e TP 917 1 1 736. 187 736.217 . 031

* o bbbttt bbb bbb+ TP 918 1T 736. 219 736. 265 . 047

_++++++++ii}§1f$¥$$$i+++¥i+++$ 2%“?ﬁ“§19*&“1 ?é@ 28 IR 047

- P o L S T o transient

— k= % ¥ — — — —

The Cl/C2 source of the transient connectron 62520 is

represented in Table 1 as

Type - Fum Jobno Chr Start Stop Length GeneName
25  cer 4651a 1 1 4626.130 4626,166 .036 R A S R RN I T S A B

The “Type” descriptor of this transient C1/C2 connectron source
is "CPT”. The letter “P” indicates that the C1/C2 connectron
source occurs on the positive strand of the double~-stranded DNA
30 of the genome. The letter “N” in this place would indicate a
Cl/C2 connectron source on the negative strand of the genomic
DNA. The letter “T” in this descriptor indicates a “transient”
connectron. Similarly, the letter “P” would indicate a

permanent connectron that is shown in a later example. The
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GG 920 1 1 736.327 737.184 .858 G oupO159 Il Lt ererrerrrrrrirH e TP
921 1 1 736.349 736.469 .121 *- +++++++++++++++++++++++++H++H++ TP 922 1
1 736.516 736.628 .113 * - +++++++++++++++++++++++++4+4+++ .. TP 923 1 1
736. 630 736.645 .016 *- +++++++++++++++++++++HHHH+H+++ 2 1
736. 654 736.792 .139 *-+++++++++++++++++++HH 4+ TN4 Zo;\PEMBE;RS%bO§54
736. 809 %&& - +4+++++++++H+H+H 4+ TN 926 1 1 73 816 736.832 .017
- +++++++++ %&ﬁm&$++++++++++++ . CPT 927 1 1 73fqu§ %%2 016 -->
Frerrrrrrre e rrrrrrrr11111111 CPT 928 1 1 737.035 737.057 .023 -->
Frrrrrrrreeeeerrrrrrrrrerrrrt 35 TN 929 1 1 737.168 737.188 . 021

* bbb+ 250N % PEEORY gL lepgrh” TR sgIdpos ERrouddwuy 3vhey®0 . 095

¥R K b phamd et htd tiveht i it b-psddk Q8d) 1 1 737.261 737.275 . 015 --> ||
Frerrrrrrrrereerrrrirtrrrr CPT 932 1 1 737 278 737.292 .015 --> 111
[1211111111111212221111111 TP 933 1 1 737.292 737.393 .102

oo - R AT b gt b et tHaAfi e 83Andetkod 39253052 3hoh 6in 762

6r oupQ16Q ELIIIIIIIIIIII1111111111111 TP 935 1 1 737.411 737.475 . 065

*o o Pe+teRde A8 nepresented a5, TP 936 1 1 737.479 737.557 , 079
*---+++++++++++++++++++++++++++ TP 937 1 1 737.580 737.597 _018

e e o e b PV en§t§ L.l 737.605 737.626 . 022

-T T +++++"f+++++ﬁ' ++T+J-.'-+-E§E:':JT +é§d-76 5 P05939 1 *«4§-Z++4§31-$*+++§1- ++§4{'—§++-& 016
LR R s TP ool 3 1.2 é; Binf27
*"'-I'l'b++-fﬁ'-+++ i- ++T+++#0t 3- +5|5?:'-.T41 924'1 -||-i+ +* +*++52*+++g-70

* oo s bbb, TP 942 1 1 (30449803, 882..025

o bbby b e 40, ed NOUEVBER 2006, 1R, A004(,005459

PCT/ USZOQN?’/ 01@2448 Tpl 941301—3 110732% 82801Z‘r'->’7 895 *a+-0f6+8++++++*++++++++++*++++*

* o - bbbttt Rt es TP 944 1 1 7348944437083 L.4035

* - - - qB ottt ettt tos CPT0845 1L 7374830 437w Q67i, 038 -->

| | | || | 11]:&.111]31711111:111&]0351 '70-'“?09946 3551 737 935++Z-31+*957++MQ—32+++*

- - -+ttt gt sttt TP 947 1 1 7344940, 434.988.4..019

* o -+ttt Hptot o it b e TN 948 1 &--7344990 0 7138.Q015,11026

* o - - it Hstot b o it Hhobdee TP 949 1 1 734.9004+4384045.44:026
* o - - RO+ttt ozt Hdotde: TN 8R0 1 1 738.0484+438-061:-+-033
* oo bt be st dohdsirh e T P3.9B krokpods: 7384 04911738, 061 + 033
* oo - et statHHEHHtededsthe 210 TRs952 ds-1 1143800531173811074 1. 022
* oo - et EHEHedetst Hhebr TN B3 1 1 738:0R8:11F38. Ovidh L 017
* o - - +4+++-edr+ + 4845 ++ 4+ + 3+ + FHodedot +HbBee . 015 ==> 1010 tILELRREne e o1l
25 s 826 1 1 710.828 712.755 1.927 Growp0iS2 {11 FILEIETRINL ¥ 1110 Y 11
TN 827 1 1 712,261  7i2.296 .016 : etdbbm bbb b b
GG 828 1 1 712.781 714.421 1.641 Group0153  Eill [LLVEDEALIY & L§0E 1 4
™ 829 1 1 714.481 714.518 .0348 Wb bbb F b N b pd bbb F o F TR
ceT 830 1 1 714.481  714.819 039 05=> VLLETULEE LLRRTRRCEEI it
30 831 11 714,482 714.519 .038 Fo g bbb bbb bbb bbb bbb bbb b
CPT 832 1 1 714,524 714.540 017 ==> LLLVEHENY TR Tt
™ 833 1 1 714.524 714,540 017 Ll e R L e S g e A
TP 834 1 1 714.524 714.540 017 LR S S T L L R R L L e
CNT 835 1 1 714,543 714,583 051 OS=> ALUIETENERE LUHIRITIEILRitEIl
35 TH 836 11 714.543 714,583 .051 R a b Al N L B e
TP 837 11 714.543  714.593 051 e R R R a
CPT 838 1 1 714.544 714.608 .063 08-> [f T CREHditt bt
GG 839 1 1 714.635 715.928 1.293 GrowpG154 [t [ILCIHL PHEEHEnE bt
GN 840 1 1 715.170 715.532 .363 ybig FCTTUALE teriiiier reiirll
440 841 1 1 716.085 716.103 .019 Fepbrpbtr et LU PHM
TP 842 1 1 716.085 716.103 .019 R S g e e R Sl s e
GG 843 1 1 716.169  724.202 8.033 Group0155  [PITFCIHIIILLIIIEIINENNIELNNE
CNT B4 11 720,278 720,296 ,018 e N R R R RN RN R RN R RN ER N
GN 845 1 1 720.279% 724.202 3.924 kdpe AR RN R RN RN A YRR RN
45 e 845 1 1 721.769  721.743 015 R PR E TR
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TN 954 1 1 738.107 738.126 .020 *--- ++++++++++++ttttttttt+++++++ GG 955 1 1

738.224 740.148 1,925 GroupO161 II1IT1iillITiillilll1112111 TN 956 1 1
740,172 740.213 . 042 *-*+++++* ++++* 4% fhtbttttttt+ 15 ONT 957 1 1 740.172
740.290 .119 0S-> 111111 1111 |11 111111 111111 CPT 932@0@5%%%%6
740.290 . 119 05-> 111111 lilt 111 111111 111111 TP 959 1 1 740.173 740.213

C041 - H+++tHtFE A 5 pb bbb b++++ TP 960 1 1 740.216 740.241 . 026
Y I00H00MSS 44+ TN 961 1 1 740. 216 BEAQSHEA16243, o
* o+ b+ F - 2() TP 9(52 1 1 711() 244 711() 22323 ()115
-+ - - AR R R+ GG 963 1 1 740. 298 757.628 17. 330 Gl‘OUp0162
L e 4711131 11742758 28927964 1351 742. 8187451 222*307*ybgj 111
FEEIEITT S1211™°% 11311917%%6PT™868 1 177 4%=8%S 72U E7HIQUSULSI || 111111
111111 17911118*° CPT 566711 ¥447°%664 -¥44. 678  UTS™HSHIIPHHTI 11 111111
1111111 55 P %87 i i TBAY4067 756. 896%° F-uGF sdHE ! VI I TP T111111
1111171 SCPT 968 1'1' 758:%B07% 788, 71%°2°0%s - - > ' iy 4111 1111111
GP 969 1T 756912 757828 A7 %dho® P11 1P P PPN 90411 TN - 970
1 1 757.626 7§ 7lé .oé7:5°*¥w¥+++*+1i+**++++¢¢#**ﬁi%ﬁﬂi”“CPT”971 11
757. 628 757. 7% ogg“ﬁ Qﬁﬁ? 111gi1 111111&&1&”PPP“§0”T#'§72 11
757.6g9 157. 712 o ﬂo+f++++-i*++++++ HHIUT R ER 1 1 757 687
760. 730 3,044 ou 0 631 1 [ 1111 1111 LTI BT a 1 757, 717
i i e SO gy <) i”f'%%% 718 757.753

757. 736 -920 ? I I fHHﬁH+HHHHH+HHHH

. 036 * *45*+++*’;*++}++*+ LE4+£+E4- +++ 35 The desciiptor of the Ti (Id

131,512 731,562 .0 ...1++4=.:::%

nunber 8Q9) s, TN, §hqw5rgg Lhat is Ji targgt on the’ negatlve strand of

+ +++++++++

t he dgubl.g- stsrépnd@ , 9enam c..DNA. Begguse the HHHHtht'”Ie I12.targets have to

) be on th%PsanQ%§tr@np’7£h?FT%1%@rget Id nuanLHgHélH%H§QHH§§H the type
descriptas "TNi 40 Theyklr T2,0,00p diagr am aboye can.he, r8ad,fy tracing the
path frqg]th%ﬂ Oﬁ ihenI%sth%ﬂﬁ rlgﬂt to thQHQQQLgHLH§P§+HHHIhen by

traci ng aepat hefdown 1 he;dbagramdo thg first, %, the ”lﬁym;{'@‘qhng 41 24
NOVEMBER 006 N0 20045009459, RGT1USZQ03/ 016248, &, patiN & q,l;,ﬁ the * of the
- T2. \Wen Thorl zgnt a-ll 1 I RQ S35 (I;:.qugcat eglﬁby ) '*HI+$L§E+QL++W+LH++QL er vertical
lines (ingicated Byl ) tden.£he synbgl at that,.paink.is..changed to a +.

When t he cer 869 1 1 732.065 732.179 .115 OS5->  LLIVLIRLUVERRbb el
CPT 870 11 732.199 732.212 015 - [N R IR AN RN

25 TP 871 1 1 732.198 732.212 .0G15 e R R RN R AR RN RN RN]
CPT 872 11 732,214 732.233 .620 ==> LLETVR IR bR Rt e kbl

T? 873 1 1 732,214 732,233 .020 % bttt bbb bbb R

CPT 874 1 1 732.235  732.283 .048 et E R R R AR RN R AR RN RN REAN]

T B75 1 1 732.235 732.283 .049 R e N L A

30 CPT 876 1 1 732.306 732.326 021 ==> JTTLRLEEE BT R RS R R
T2 877 i1 732,306 732.326¢ .021 e R e

CPT B78 1 1 732.328  732.452 125 ==> PPICERERSSEIVEERL IR R LLsngl

TP 879 11 732.328  T732.482 .155 L RS n R e PR

CPT B8O 1 1 7132.454 732,482 c029 ~>  PPRERREESSELORnRb b nrredret

35 CPT 881 1 1 732.488  732.519 032 -=> IIIiIIII1ili||l|lll||fltlllll
T B8z 1 1 733.330 733.344 .015 e R

TP 883 11 733.330 733.344 .015 L R T e an s S e

TP 884 1 1 733.371  733.513 .143 e R L R e L

GG 885 1 1 733.443 735.442 2.000 Group0158  {{I{VETitedbrIetedttaitdititi

40 TP 886 1 1 733.515 733.564 .050 L L e e  aa
TP 887 1 1 733.569 733.62%6 .058 LR N EE S P R e R

TP 388 1 1 733.628  733.643 .018 R R s S Y L]

TP a89 1 1 733.647 733.696 L0590 L Ee S Ao TR PR S R A

TP 820 1 1 733.698 733.774 .077 e R e Rt

45 TP 891 1 1 733.776 733.504 .129 Ll R m R S n e L S R 2
CPT g92 1 1 733,865 733.887 .023 OS-> (HLpdptrrereriib et iy

CET 893 11 733.890 733.905 L0186 == rrr R R

TP 894 11 733.906  734.050 .145 R e Rt e L et
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T1-T2 | oop does not contain an groups of genes then the vertical 5 synbol
(indicated by I or +) is changed to @as shown bel ow Type Nom Jobno Chi
Start Stop Length GeneNanme TN xX 1 1 278.386 279.148 .763 *---* XX XX 1 1
278.381 278.416 .030 * @ 10 xx xx 1 1 278.421 278. 450 24 RRVEM Pogg
278.452 278.892 .441 *---* G oupOl49 through G oupOLl63 are escrl be

Table 2 as 15
WO 2004/005459 PCT/US2003/016248

G oup0149 Cene-Nanme COG Id Chronpsone Direction Start Stop Length nagd
CO30647 b 1 negative 698. 797 699.549 .753 20 nagc COGl940 b 1 negative
699. 597 F00. 815%S 1. 221 d&fa° COGPE20 b negati vet700.8R6!170111974 1. 149 nagb
CO®0363 B 1 né %1t| vel! 702:98473%0%. 83424801 pég“e***@%i*?ﬁﬁ”‘b**l*“ptm tive

703. 167 -beS 11 1. 94!7 734.052 734.13% .088 -3 (SRR RFR AR RN R RN RN NN B!

§98 734.084 734.13% D56 *—kopid bpt bbb bR

25 Grc?up(ﬁSO Gdhe Nahe '¢SE | #'CHr onp&Bne Di r &TriFoHHSrEt T St'6P™Lengt h  gi ns
COR0008 6”1 pogg‘itn}e 708:18167738. 98018, 665 > HIBHEIIIIIETI

734.192  734.321 .130 B o R e AL

30 Group(i51 Ghe_Rahe "B | & CHr onosBre Di réb‘t’ BHSTHIT S0P "Lengt h  ybfm
- b 1,posltive 707; 557”?0’%79633 *F 407%%ybfn ‘1”p6é'i't“'\%“?‘0§"013 709. 339
.327 35 f{r 73% ~reyat Ve 7097423 709" 869! '\#A7! I HIHA ! e0716 b 1
r]ngaI |\/e §:L0 ]D 7 0 Esé %g -+ %llHll]IlI!IHEIIIII!lIHI

35.606 ?35 703 .098 == D BVETREES TR i it Ly

G oup0153; 40 m e Na rom)gome Di reE“'E:i*:*::i::::g:ﬁ*length ybf e
- b Lyegat |vego 10,8 Q 0,363 ybff OQaiEee BT HeGHt T Ve 711. 261
5149

712.025 /65 Sgga cp@ ;E)zosm Lye 712 glb‘“ﬂ'b"%é 546!

e R T C T SRR S L A

)

1 1 735,807 735.964 .1589 % IJEPTRTETRERLIALEE

42 24 NO\{ENBERL‘ZZOO@ 1V\Q3523(?p4l,39(%§5459 %)gr/ US20 Qi ¢ 5?4 bbb bbb
TP 913 1 1 735.905 735.934 .030 B R SR e S R PR S E A R

20 TP 914 1 1 735.938 736.083 .146 e e e R s N ey
CPT 815 1 1 735.986 736.083 .098 O5=> LIIVLERITRCELLERTTrneanrgngy

TF 916 1 1 736.152 736.173 .0z22 Lt Sn e

TP 217 1 1 736.187 736.217 .031 L R R R A

TP 5918 101 736,219 736,265 .047 s N

25 TP 91% 1 1 736.288 736.334 .047 L N e S R e R LA
GG 920 1 1 736.327 737.184 .858 Growp0l59  [LYUTIEERERIITIIE T LERbSEII

TP 921 1 1 736.349 736.469 L1231 i e R SRS

TP 922 1 1 736,516 736.628 .113 o e

TP 923 1 1 736.630 736.645 .016 R

30 TP 924 1 1 736,654 736.792 .139 R S N o
TH 925 1 1 736.654 T736.809 .156 L T N e

™ 926 1 1 736.816 736.832 .017 R N e n e e E e e

CPT 927 1 737.017 737,032 .016 ==> DL i e e

CPT 928 1 1 737.035 137.05%7 .023 e N RN N AR R R R R R RN R AR NN RN A

35 ™= 929 1 1 737.168 737.188 .021 L S e R R R e
TP 930 1 1 737.196  137.290 .085 LR R ey P e S S

CPT 931 1 1 737.261 737.27% .015 -—> SETEIVEYELTERreesrertrrel i

CPBT 932 L 1 737.278  737.292 015 -—> VIPTRESTERCOIE t et ed et

TP 933 T 1 737.292 737.393 102 e R R b B L s

40 GG 934 T 1 737.315 73B.076 . 762 Growp0160 fEECR L rereretrrerbigtrt
T 935 11 737.411  737.475 065 e

TP 936 1 1 737.47% 737,557 079 R B o B e

TP 937 1 1 737.580 737,597 .018 LT e e R S R S T R

TP 838 1 1 737.605 737.626 .022 LR A A AR R REE

45 TP 539 1 1 737.633 1737.648 018 L R E T
TP 940 1 1 737.653 737.679 L0271 R e T LR LTS Y

TP 941 1 1 737.683 737.752 L070 L R T R T R

TP 942 1 1 737.7989 137.822 .025 T bbb bbb bbb bbb
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G oupO153 GCene Nane COG Id Chronpsone Direction Start Stop Length pgm
COG0033 b | positive 712.781 714.421 1.641 5

G oupd S4 CGene_Name COG Id Chronosone Direction Start SfaowEREER 2088fP - b
1 positive 714. 635 715.129 .495 10 ybfg - b 1 negative 715.170 715.532

. 363 ybfh - b gatwe 715.611 715.928 . 318

__________ W(_)_zqﬂélf_)ﬂ;is_________________________________I’_CI£U52011310_1§23&___________

G oup0155 15 Gene Nane COG Id Chronosone Direction Start Stop Length pote
CO30531 b 1 negative 716.169 719.683 3.515 kdpe C000795 b 1 negative
720. 279 T24. 202 3. 924 737.828 737.895 .068 L mw TSRS

G oupO156720 C&ne Nahe’mltf?@ﬂr orm%rre Di r>ect1rl(b*m118tl artiiStiop'tLengt h  kdpb
CO&x216 B 1 négﬁatl Vel 7294991173728, 2599%2. 049 kdpa+CORO60+1+1egat i ve
726 2 2 '7?7 995‘! 1 67&1 737.970 737.988 018 L R T A R e S S n S

948 1_1 _ 737.990 _ 7328.015 .026 T B Pt Bt

25 G oupB157 Cfhe- Nahe 70X | #5-¢Hr ono&Sne Di r &TtionStart+St'opLength  ybfa
- b1 po§'ft| ve"5°728 3577728 56%%1207 -°¥hsc - B ITpORIHt Ve 728+806 733. 325

4, 520l 30 831 1 738.019 738.051 .033 Hmmmbibb bbb R b
0 a52 1 1 738.053 738,074 D22 Dt S o i e o

Group015§ Genéml\larré ’Cd?a ¥ CHfSHosorm®’Di r ect (i GH*SEHFT SIS éHgt h  b0703
COG3209 b 1 p05| ti ve Y 73310437938 4428, 000 3G b

_______________________ 738,224 740.148  1.925 GrewpOl6l _ WtILLILLLIDSLIDGLOBIOLL
G oup@159. Gen%& ]Ccﬁo lfzf i 5??050ng regt’ qﬁ::IStTﬁfﬁ: lmﬁ*“ﬁﬁgt h ybfl - b
L positl 5 79843 _7_ _7?_734_0_ % - 38,040 Sme_ e U
959 0 17 40.213 R 7 kR R A S T LS
G oup0l 6} Cenega tOi% C%%HDS oD rect (O STATTSI9E THoth ybtd - b
1 pOSI ti \fb? 73 951 J. 7 88 073 B R R S L
_ 20 TP 962 1 1 740.244 740.288 -0as Bl o o e e e s
GG 363 1 1 740.288B  757.628 17.330 Group0162 1[0 LRIVERTD DTRDED ERRODDI
GP 964 1 1 742.816 745,122 2.307 ybgj (ISR R I AR A N A A R RN
CPT 9635 11 744.643 744,657 .015 e SR AR R A R R R T R R
CPT 966 11 744,664 744.678 .015 ==> LD 11000 EEE FREEYE BEYLELE
25 e 967 1 1 754.400 756.896 2.497 sdhe CELTTLEIE SV LEinEn
CPT 968 1 1 755.680 755.714 .035 ==> B LTentenl dikitl g
GP 969 11 756.912 757.628 .717 sdhb PO TTRETVRD 1bente vininy
TH ' 370 1 1 75%7.626 757.712 .087 LR R e LR L LS e
CPT 971 1 1 757.628 757.712 .085 03-> { VR BCRTEE LRRRLierne i
30 e 972 11 757.628 757,712 .084 T
GG 973 i 1 757.687 760.730 3.044 Group0le3 PObl bbbt 0 bRELErn i
CPT 274 1 1 757.717  757.73% .020 e N N RN B AR RN RN AN
TN 975 11 757,718 757.753 .0386 e R R T E N L A s EE e E

35 The “Type” descriptor of the Tl (Id number 809} is “TN” showing
that is T1 target is on the negative strand of the double-
stranded genomic DNA. Because the Tl and the T2 targets have to
be on the same strand, the T2 target {(Id number 875) also has
the type descriptor “TN”,

40
The T1-TZ loop diagram above can be read by tracing the path
from the * of the Tl to the right to the appropriate *, then by

tracing a path down the diagram to the first *, then by tracing
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G oup0161 CGene_Name COG Id Chronosone Direction Start Stop Length 43 24
NOVEMBER 2006 ~ WD 2004/ 005459 PCT/ US2003/ 016248 ybga CogdivEMBERMeEt i Ve
738. 224 740. 148 1.925

G oupO162 BOEHENAne COG I d Chrompsone Direction SEAME2EYHFY ength ybgh
COG3104 b 1 negative 740.298 741.779 1.482 ybgi COX0327 b 1 positive
742.050 742.793 .744 ybgj COZ049 b 1 positive 742.816 745.122 2.307 nei
CO0266 tﬁ Papbsiafitveo M4 158f 4%, 920 WhER Hdrimbnbal linksnegative 745 946
747. 037 14092004008, - b 1020 7

negative 748 945 751 4015 V’Etgﬂh%é}l n%ga??&el“% Gpcfea 00 o
glta coa?avwbtfterhégatawo%azt mtmmgts 1clp84ed s dhe. CBBROOh 1

pgi;t ive T7.L5-4‘24% é§e§%t2cé§galnsg9bgrg%g4&9 gl%nés PORILL LYE £20: 42 757. 628

Group0163 20 Gene_Nane COG Id Chrormsorre Di rectl on St art Stop Length b0725
- b 1 posjtive 757. 687 760, 730, 3 044

Num Jobno  Chz start Length GeneName

e e e e e e e m e m ... ——.——————— - - _.ai ___________________________________________

’8 t connectron 62520 are pull ed 25 toget her

All of th data for hg::tir:%n SIS 4
2;Bh&t Y 4fh "to%rse" descrlptlon of the connectron.

in thg fqll ow: Qg tab

278.452 278,

30 Connect ron Rel at| onshi ps - 2obaI 1d Type 62520 transient Control

Sequence r.OnNos I d, St rt Stop Length positive 1
4651a 46 _oEngng é?‘"ci Sp3ep ‘ﬁ‘? FrE é(i:g| d Start Stop
Length am 4623. 481 4626.116 2. 636

15 e e ——
Groupdl4s
Gene_Name COG_Id Chromosome Direction Start Stop Length
nagd cCoG064T b 1 negative 698.797  699.549 .153

20  nage COG1940 b 1 negative 699,597  700.817 1.221
naga COG1A20 b 1 negative 700.826 701,974 1.149
naghb CoGD363 b 1 negative 102.034 702.834 LB01
nage COG1264 b 1 positive 703.167 705.113 1.947

25  groupniso
Gene Name COG_Id Chromosome Directicn Start Stop Length
glns CoG00os b 1 positive 705.316 706.980 1.665

30 Group0151
Gene_Name COG_Id Chromosome Directicn Start Step Length
ybim - b 1 positive 707.557 708.963 1.407
ybin - b 1 positive 709.013 709.339 .327

35 fur COGOT3S b 1 negative 709.423  709.869 447
£lda COG07T14 b 1 negative 710,158 710.688 .531
Group0152

40  Gene Wame €0G_Td Chromosome bDirection  Start Stop  Length
ybfe ~ b 1 negative 710.828 711.1%9¢ .363
ybff C0G0596 b 1 negative 711.261 712,025 .765
seqa COG3057 b 1 positive 712.210 712,755 546
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Target Sequences - Direction Chronosone Tl-1d Start Stop Length 40
negative 1 809 698. 766 698. 713 .054 T2-1d Start Stop Length 975 757. 753
757.718 .036 45 Controlled Genes Local _|Id Chronpbsone G oup Nane COG Id
Direction Start Stop Length 44 24 NOVEMBER 2006 WO 2004/ ER 2006

PCT/ US2003/ 016248 1 1 G oup0149 nagd COGD647 positive 698. 797 705.113 6. 316
2 1 Goup0l1l49 nagc COGL940 negative 700.817 699.597 1.221 3 1 G oupd 49
nags COGLE¥B &3t ve 701.974 700.826 1.149 4 1 GIIHBPEYINAYL COR0363
negative 702.834 702.034 .801 5 5 1 G oup0199 nage COGL269 positive 703. 167
705.113 1.947 6 1 G oup0150 gins COX0008 positive 705.316 706.980 1.665 7
1 G oupOI’BH%Hf m - positive 707.557 710.688 3.131 8 1 Group0151 ybfn -
positive L09. 013 709.339 .327 9 1 G oup0151 fur COR0735 negative 709. 869
709. 423 “AFM0CH 1 o SEPUTS1MTFY oft0716 Higgatte® 710. 688 710. 158 . 531
11 1 G odpo152 YBFZ - "posi ti ve ?10° 83879127185 1. 9% 12 1 G oup0152 ybff
CORX0596 gg}gﬁ%f‘\?é"?‘I’Z’T‘O’ZS'?Tl’.’ 26177765 1371 G0OUP0152 sega COG3057 positive
712.210 7127785 . 546 14 1 G oup0153 pgm CORD033 positive 712.781 714.421
1.641 15 15 1 G oup0154 ybfp - positive 714.635 715.928 1.293 16 1

G oupQ154, ybf'g - Tegat i Ve Eo: 2715, T70 .33 17°1 Goup0154 ybfh -
negatjye ,/15. 928 715.011 . 318 181 G'ol 0711§'5532pate ®Ooc0531 positive 716. 169
724. 202 %@33 19 1 C%oupOlS Kdpe:® oxaras! Q‘e%ati v&?724.202 720.279 3.924
20 20 1 (roup0156_kdpb QOG2216 bos:tive 7247711 7277955 3.744 21 1

G oup0156, kdpa COG2060 negative 727.955 726.282 1.674 22 1 G oup01l57 ybfa
- positive 728.357 733.325 4.968 23 1 GoupO57 rhsc - positive 728.806

733 385 4820, 24:d1 G 04pQLAD RAIOF CO209 posi &Lnytg 733, 443 735. 442 2.000

25 25 1 GoupOLe@sybfl - positlye. /36,347 73(.;184,,858 26 1 Goup0160 ybfd
- POSi i V@, 737. 35 738. 076 . 162,007 LeGoPupilbl ybga COG3272 positive

738.224 740.148.1.925_ .28 1. G oupQle2 ybgh COG3104 positive 740.298 757.628
17. 330 Group0is6

20
Gene_Name C€OG_Id Chromosone Direction Start Stop Length
kdpb COoG2216 b 1 negative 724,211 726,259 2.049
kdpa COG2060 b I negative 726.282 727,955 1.674

25 Grouplls?Y

Gene_Name COG_Id Chromoseme Direction Start Stop Length

ybfa - b i positive 728.357 728,563 .20

rhsc - b 1 positive 728,806  733.325 4,520
30 - Rt -——-

Group0158

Gene Name COG Id Chromosome Direction Start Stop Length

B0703 COG3209 b 1 pesitive 733.443 735.442 2.000
35 G R e

Group0159

Gene_Name COG_Id Chromosome Direction Start Step Length

ybifl - b 1 positive 736.327 737.184 . 858
40 e et ---

Group0160

Gene Name COG_Id Chromoscme Direction Start Stap Length

ybfd - b 1 positive 737.315 738.G676 .762
45 - T - -

Groupll6l

Gene_Name COG_Id Chromosome Direction Start Stop Length
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29 1 GroupOl62 ybgi ©OG0327 positive 742.050 742.793 .744 30 30 1 G oup0162
ybg] COG2049 positive 742.816 745.122 2.307 31 1 GroupOLl62 nei COR0266
positive 745.158 745.949 .792 32 1 G oup0162 abrb - negative 747.037
745.946 1.092 33 1 GoupOl62 ybhgo - negative 748.930 34 NOVEMBERZ00634 1
G oup0162 ybgq - negative 751.401 748.945 2.457 35 35 1 G oupOl62 ybgd -
negative 752.018 751.452 .567 36 1 G oup0162 gI ta COEN372 negative 753. 691
' 752. 408 1.%8FUHMY & oupo162 sdhc COG2009 posi ti v TERE02%E6 806 2. 497
38 1 Goup0162 sdhb COX479 positive 756.912 757.628 .717 39 1 G oupOLl63
b0725 - positive 757.687 760.730 3.044 40 Controlled Connections Local Id
Chr onmosorf®* C1/ C2¥Fd DPrecti oh E&rt IPSH LEAGEh %1°21 816 positive 707.055
707.109 055 "2 T BI9 posTtive 707 112707: 1627051 45 3 1 823 negative
710. 647 FY¥F’633 . 015 4 1 825 negative 710.666 710.652 .015 5 1 830
positive 714.481 714.519 .039 6 1 832 positive 714.524 714.540 .017 45 24
NéERG”z‘Od%““' Wa“‘zoom BEEA%e PETAUS2603 0169%8 7°"17835 negative 714.593
714 543 YB1 87 %38 p03|t|\1/e“egfilie 544-2#147%6038 . 08%2 9 1 844 negati ve
720. 296 7;0 278719 P10 1 852X°BEET 1 ¥d*728°908 728446 . 039 5 11 1 854
posi tive '730. 443 ‘%‘go 457 . 015 121 885 holfeive 740. 468 730.482 .015 13 1
856 i {]ye 730-484 }30. 507 .95 1457 5’7‘56‘6’S| ti'VR 731.251 731.290 .040
15 1 865 ,g)gom tive 731 994 73 ’6;6‘“ 39320 4% I 86 °9§om tive 732.019 732.034
016 17.1°869 pOS|t|ée 732. 06 g* 155°"18 17’870 positive 732.198
b
b
b

732.212 /fi5 19 1 87
732.235 132. 283,049

15  sanc COG2009
sdhb COG0479

posi tive ngazgi 44.732.233 . 020 20 1 874 positive
1

negative 752,408 753.691 1.284
1 positive 754,400 756.896% 2.497
1 positive 756.9%12 757.628 717

Group0163

20 Gene_Name COG_Id Chromosome Direction Start Stop Length
b0725 - b 1 positive 757.687  760.730 3.044

All of the data for the transient connectron 62520 are pulled
25 together in the following table that is the “terse” description

of the connectron.

30 Connectron Relationships - Glebal Id Type
62520 transient

Control Sequences - Direction Chromosome C1/C2_Id Start Stop Length
positive i 4651a 4626,130 4626.166€ .036
35

Trigger Gene -~ Name COG_Id Start Stop Length

sms 4623.481 4626.116 2.636
Target Sequences - Direction Chromosome Tl _Id Start Stop Length
40 negative 1 809 698,766 698.713 L0514
T2_Id Start Stop Length
975 757.753 157.718 036

45 Contrelled Genes
Local Id Chromesome Group Name COG_Id Direction Start Stop Length
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15 21 1 876 positive 732.306 732.326 .021 22 1 878 positive 732.328
732.452 . 125 23 1 880 positive 732.454 732.482 .029 24 1 881 positive
732.488 732.519 .032 25 1 892 positive 733.865 733.887 .023 20 26 1 893
positive 733.890 733.905 .016 27 1 895 positive 733.93G NGYEMBER Jobs 28 1
897 positive 734.052 734.139 .088 29 1 900 positive 734.164 734.321 .158
30 1 903 positive 734.323 734.381 .059 25 31 1 904 positive 735, 525 735. 569
.045 32 VOBV ti ve 735.606 735.703 .098 33 1 MEUSHB¥NEYRe 735. 707
735.728 .022 34 1 911 positive 735.807 735.964 .158 35 1 915 positive
735.986 736.083 . 098 30 36 1 927 positive 737.017 737.032 .016 '.. 37 1
92B positive 737. 035 737457 023887 179983 po®f f17ve 737, 2611737, 275 . 015
39 1 932 positive 73752F8YF 20X M5 1 YAB o)+ ve *737. 930 737. 967
.038 35 41 17957 nedafi®V&'%%E 2907759, Troive 119 °U2 1°-888 01 tive 740, 172
740.229 119 ¥ 43 1 965°P8E] Be TAH B4%PTAA. 657501844 19866 positive
744. 664 744.678 .015 “A8°1° H8Y poBTY VB 758, 680 755°714 . 038 40 46 1 971
posi tive 757.628 757. 722°"OBE 47 T G7%* 508 ([Ve7575 747 757° 736 . 020 45
46 24 NOVEMBER 2006 | WO*20b#/ 005459 PCTTUS20081076248 "Addit*bn of a
Synthetic Transient 1@:@@?&1 fon begm\/é/l;agnzecj‘t\irvgrrp%grgrgs P ¥ype T from Table 2 A
synthgfic virtual cqnpectron of type 7 e?artl. whi %G‘Giahengd;sal s &, 5 synthetic
el ement and (2 is a, ngtUr; yb(;l enment, thétiz 15,8, rgqi:%r al 1:e327enpnjt and the
g§ h;d?f;?2;ﬂfhchﬁkeg§Qngggfbe ol OdNCed 10t the S, cefevisiae genome
13 E

Groupl52 seqa COG3057 positive 712.210  712.755 .546
14 1 Groupll53 pgm COGOO33 positive 712,781 714.421 1.64L
15 15 1 Group(i54 ybip - positive  714.635 715.928 1.293
16 1 Gromp0l54 ybfg - negative  715.532  715.170 .363
17 1 Grouplls4 ybfh - negative 715.928 715.611 .318
18 1 GroupOlS55 pote COGO331 positive 7i6.165%  724.202 8.033
19 1 Group0l55 kdpe COGO745 negative T724.202 120,279 3,924
20 © 20 1 Groupll56 kdpb COG2216 positive  724.211  727.95% 3.744
21 1 Group0i56 kdpa COG2060 negative 727.955% 726,282 1.674
22 1 Groupli57 ybfa - positive 128.357 733.325 4.968
23 1 Group0157 rhsc - positive 728.806 733,325 4,520
24 1 Group(l58 b0703 COG3209 positive 733.443 735,442 2.000
25 25 1 Groupll59 ybfl - positive  736.327  737.184 .858
26 1 Group0lsD ybfd - positive . 737.315 738.076 .762
27 1 Group®lel yhga COG3272 positive 738.224 740,148 1.925
28 1 Group0lé2 ybgh COG3104 positive T40.299 757.628 17.330
29 1 Group0l62 ybgi COG0327 positive 742.0560 742,783 744
30 _30 1 Group0lé62 ybgj COG2049 positive 742.816 745.122 2.307
31 1 Group0lé2 nei COG0266 positive 745,158 745.949 .792
3z 1 Group0lé2 abrb - negative 747.037  745.946 1.092
a3 1 Group0l62 ybgo - negative 748.930 747.144 1.787
34 1 Group0ls2 ybgg - negative 751.401  748.945 2.457
35 35 1 Group0l62 ybgd - negative 752.018 751,452 V567
36 1 Group0l62 glta COGO372 negative 753.691 152,408 1.284
37 1 Group0l62 sdhc COG2009 positive 754,400 T56.8586 2.497
38 1 Group0l62 sdhh C0G0479 positive T56.912 757.628 717
39 1 GroupO163 hO725 - positive 757.687  760.730 3.044
40
Controlled Connectrons
Local Id Chromoscme ci/c2_1d birection Start Stop Length
1 1 816 positive 707,055 707.109 055
2 1 819 positive 107,112 707.162 L0351
45 3 1 823 negative 710.647  710.633 015
L 1 825 negative 710.666 110,652 015
5 1 830 positive 714.481 714.519 .03%
3 1 832 posaitive 714.524 714.540 .017
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doubl e-strand sequence at 221. 330kb t hrough 221. 345kb on chronosone 2 for
a length of 0.016kb and by nodi fying the DNA 10 doubl e-strand sequence at
488. 140kb t hrough 488.297 on chronosonme 5 for a length of 0.158kb. To
create this exanple of a synthetic connectron of type p4INE®VEMBEREOGNCE
for natural connectron 3558 (ol d position 497.581kb 15 through 498. 091kb)
was copied into the new position stated above. Connectron 75273 is an
exanpl e of VAWWYA8Y ent connectron. It is descri bedALSEPRRID T1- T2

G obal _Id Chronosone Cl_1d-C2_Id Chronosone T1 Id T2 1d Connectron_Type
75273 2 792a 793 5 4749 4824a transient 25 The Cl1/C2 source of the

transi ent cornectron 75278%i s*9etigpr Béétit et P4 tabt® 1 as Type Nun Jobno Chr
Start Stop Lé‘n th GéneNamé*® CPFi70239% 27199F 330°921. 345 .016 --> 30 CPT
793 22 2 221, 346 221.361 fQ1eevtis THE Ty desc¥Pptor of this transient
Cl/C2 gonnectron sodrce ¥ "ePfe TH™ ef’f-4f¥ "P*®Fndicates that the CL/C2
connectron Yource c}ccursa%‘n FHE Do ' vefYand ‘Y the doubl e- stranded DNA
47 24 NOJENBER 2006 | WO 2004/705459PCF US2083/ 018248 of the genome. The
letter "N' iJj this place WBul® i 351%’ 70-¢% 1 c2 *Bbnnect ron source on the
negative strgnd of the ge g p::itive o 132é§%2er "% in this descriptor
indicgfes a /‘transi qnt c nn"mn[’eon § 1 ]1 t‘?‘?é letter "P" would

i ndi cate a 5,per nangnt cor; ec“tro tl;gt E (gvvn |n a |later exanple. The
"Start", "Stgp" and  "Length" ,Q:%? 32 rngugho these exanples are
given in kil g-bases 1( KB) . Sy l, - gurs ecause there i s another
connectron fgormed by thi ssglgélm:hagszz apg ns t a one-shot connectron.
10 Thgs Tl - T2,,t arget ,of the,t rpgggbeengazg&nngggson 7 %73 as shown in table 1
is representgd as

1 878 positive 732,328 732.452 .125

23 1 880 positive 732.454  732.482 .029

24 1 881 positive 732.488 732,519 .032

25 1 892 positive 733,865 733.887 .023

20 26 1 893 positive 733.880  733.505 .016
27 1 895 positive 733.936  734.050 .115

28 i 897 positive 734.052  734.139 .088

29 1 900 positive 734.164  734.321 .158

: 30 1 903 positive 734,323  734.381 .059

23 31 1 904 positive  735.525  735.560 045
32 1 906 positive  735.606  735.703 .098

33 1 909 positive  735.707  735.728 .022

34 1 911 positive  735.807  735.964 .158

35 1 915 positive 735,986  736.083 .098

30 36 1 927 positive  737.017  737.032 016
37 1 928 positive  737.035  737.057 .023

38 1 931 positive  737.261  737.275 .015

39 1 932 positive 737.278  737.292 .015

40 1 945 positive 737,930  737.987 .038

35 41 1 957 qpegative  740.200 740,172 .119
a2 1 958 positive 740,172 740,290 .119

43 1 965 positive 744.643  744.657 .015

44 1 966 positive 744.664 744.678 .015

45 1 968 pesitive  755.660  755.714 .035

40 46 1 971 positive 757.628  757.712 .085
47 1 974 positive 757.717  757.736 .020

45
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Type Nun Jobno Chr Start Stop Length GeneNanme 15 TN 4749 59 5 448. 454
448.992 .539 *-* TP 4750 68 5 448.454 448.992 .539 *-+ CNT 4751 64 5

448. 454 448.992 .539 --> | TP 4752 63 5 449.003 449.315 .313 *-+ TN 4753
65 5 449. 003 449.315 .313 *-+ 20 CNT 4754 60 5 449. 003 244f0VEMBERD0ES- > |
CNT 4755 5 5 449.317 449.482 .166 OS-> | TN 4756 5 5 449.317 449.482 . 166
*.+ TP 4757 64 5 449.317 449.482 .148 *-+ GG 4758 59 5 449. 470 449.574

. 105 G oup¥BI¥AHE CcpT 4759 70 5 449. 490 449. 563 KEFASNBIEMS TN 4760 70 5
449. 490 449.563 .074 *-+ TP 4761 67 5 449.490 449.558 .069 *-+ CNT 4762
70 5 449.490 449.563 .074 --> | TN 4763 59 5 449.575 449.603 .029 *-+ 30
TP 4764 9Sidtiip o578 Sprheesc W29si3D Y TG IEnI50LEE8 ABIMR30mEl 672

G OUP06LE bpy I Py 42686 5915 452. 176 452.190 . 015 *-+ GG 4767 59 5 453. 454
454.914 1. 488 Group0617 | “CONT 4768 20 5 453.909 453.923 . 015 --> | 35 ONT
4769 20 5 453.928 453.942 .015 --> | TP 4770 59 5 454.644 454,658 .015 *-+
GG 4771 59 nﬂﬁe%u%%lfl&?alﬁQQm?ec%QQn%P%g 1P sy i%h“cég &6 ;3 456.316
456.3%% + GG 47/3 59 5 457.801 460.218 2,418 G oup0619 | 40 TN 4774
66 5 460. %’&@h%@ siemeny gne.G2 iga4TErsd Sleagot 52uhedB8. B2@ 5. 500 G oup0620
| GP 47#5189aD ACRer8Q 62,86 1282 é-y%%etl,lc 2304 NQYENBER 2006 WO

2004/ 005459 PCT/ US2003/ 016248 TN 477759 5 483.743 463.758 . 016 *-+ TP
4778 59 54ESTUGES AR 7h§ Soieprevisiqpyengmd by1nadifiyingothes8¥2004 . 015 -- >

| CPT 47890645 r4d. SfheAbd. 82421035010 Brboudh TP 4U8ko55h 5 465. 739 465. 754
chromosome 2 for a length of 0.016kb and by modifying the DNA
10 double-strand sequence at 488.140kb through 488.297 on
chromosome 5 for a length of 0.158kb.

To create this example of a synthetic connectron of type 7 the
T2 sequence for natural connectron 3558 (old position 49%7.581kb
15 through 498.091kb) was copied into the new position stated

above.

Connectron 75273 is an example of a transient connectron. It is

described as

20
cl/cz2 T1-T2
Glopal _Id Chromosome Cl_1d C2_1d Chromosome T1_Id 12_I1d Connectron_ Type

75273 2 792a 793 5 4749 4824a  transient

25 The C1/C2 source of the transient connectron 75273 is

represented in table 1 as

Type Num Jobne Chr Start Stop Length GeneName
CPT 792a 22 2 221.330 221.345 016 -
30 cer 793 22 2 221.346 221.361 .016 >

The “Type” descriptor of this transient Cl/C2 connectron source
is “CPT”. The letter “P” indicates that the C1/C2 connectron

source occurs on the positive strand of the double-stranded DNA
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GG 4782 59 5 466.203 468.811 2.609 Group0621 | GP 4783 59 5 468. 365

468. 811 . 447 5271 TP 4784 69 5 469.451 469.518 .059 *-+ CNT 4785 67 5

469. 451 469.530 .080 OS-5 10 GG 4786 59 5 469. 452 469.525 .074 G oup0622 |
TN 4787 59 5 469.452 469.532 .081 *-+ CPT 4788 67 5 469.NGZEMBERSAE. 080
--> 1 GG 4789 59 5 469. 681 472.419 2.739 G oup0623 | TN 4790 20 5 471.772
471. 786 .013 -+ 15 TP 4791 20 5 471.772 471.786 .015 GG 4792 59 5 472. 652
482, 843 10793Y* R 50p0624 | GP 4793 59 5 475.015 47ETIBPBEE oxa1 | ¢ .

TP 4794 63 5 476.803 476.817 .015 *-+ CPT 4795 60 5 478.412 478. 426 . 015
~_> 1 20 CPT 4796 60 5 478.436 478.450 .015 --> | CNT 4797 47 5 481. 782
481. 812 Oo§3thaN4PDE. 20015 162ekODNASD, 206s . flEGe* wouldCATAAZI8 67 5 482. 676

482. 690 Qk5s-s 4 5 GG 4801 59
N A éﬁgg%%ézﬁhe HegB Rt 3 tehme o tReriseli®lss 2 406
SEC34 CNPNAg03rtw) 1stiu®s "FYoimahis 1@esaribtor NndicONE 480dra3BiEnW85. 119

485. 134 .LQifectran. IHi480% 64:h§ 84043048 (,,936; A;L%g a-a 30 GG 4806 59 S
487.326 487.397 .072 G oup 0626 CPT 4807 G1°8 4EY8YR %187, 307 . 023 --> |
CPT 4808 Péfm%n%éwcae@e%&?nﬂ@t e%shmtﬁ in CNRta8OSkaBwls. 4Fhe830 487. 848

. 019 05- >skarRT 4849 GhaSAdhGt830a43:441 868, 5 Qiﬁ%o@lo{\t the’}é TP 4811 60 5
487.830 487.848 .019 TN 4812 59 5 487.830 487.848 . 019 *-+ ONT 4813 34 5
487. 850 AZ8™RUE 2FB79BENSI] kideTbasay (EBy. 4Fhegsprbpdg0B1s OocEBYSOS-> | TP
4815 5 5b483u£5(1h488 15l @nolBer Cotnd rbhl ASEREOAy S HI87cBpEr 488016 . 167 *-+

CNT 4817 47 4%8 l(324 488. 137 .114 OS-> | CPT 4818 47 5 488.024 488 068
045 - - hFPPenS € a one-shot connectron.

10
The T1-T2 target of the transient connectron 75273 as shown in
table 1 is represented as
Type Hum Jobno Chr Start Stop Length GeneName
15 4748 59 5 448.454  448.992 .539 *ow
TP 4756 68 5  448.454  448.992 .539 et
CNT 4751 64 5  448.454  448.992 .539 —
TP 4752 63 S 449,003  449.315 .313 -
™ 4953 65 5  449.003  449.315 .313 -
20 cpr 4754 60 5 449.003  449.315 .313 05-> |}
CNT 4755 5 449,317 - 448.482 .166 08-> |
™ 4756 5 449,317  449.482 .166 *ey
TP 4757 64 5 449.317  449.482 .148 *eg
GG 4758 58 5 449,470  449.574 .105 Group0Els |
25  cer 4758 T0 5 449.490  449.563 074 —s
™ 4760 70 5 449.4%0  449.563 .074 *_y
TP 4761 67 5  449.4%0  449.558 ,069 *e
CNT 4762 70 5 449.490 449,563 .074 > ]
™ 4762 59 5 449.575 449,603 .029 ey
30 4764 59 5 449.575 449,603 .029 s
66 4765 59 §  450.558  453.230 2.672 Group06i6 1
TP 4766 59 5 452,176  452.190 .015 -
GG 4767 59 5 453.454 454.914 1.461 GroupdBi? |}
CNT 4768 20 5 453.900 453,923 .015 -
35  cwr 4769 20 5 353,928 453,942 .015 -
TP 4770 58 5 454,644 454,658 .015 >t
66 4773 5% 5 455,141  457.600 2.460 GroupDE18 |
™ 4772 66 5  456.316  456.331 .016 *os
66 4773 89 5 457.801 440,218 2.418 Group0Eig |
40 ™ 4774 66 5  460.340  460.355 .016 -
GG 4775 S35  460.521  466.020 5.500 Groupds20 |
cP 4776 59 5 462.580 462.861 282 LSM5 i
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TN 4819 34 5 488.024 488.067 .044 *-+ TP 4820 34 5 488. 024 488. 067 .044
*-+ 45 CPT 4821 69 5 488.069 488.137 .069 Os-> 1 TN 4822 67 5 488. 069

488. 122 .054 *-+ TP 4823 59 5 488.069 488.085 .017 *-+ TP 4824 5 5

488. 094 488.137 .044 *-+ 49 24 NOVEMBER 2006 WO 2004/2d03?EMBER 2006

PCT/ US2003/ 016248 TN 4824a 5 5 488. 140 488. 297 . 158 *-* The "Type"
descriptor_of the Ti (1d nunber 4749) is "TN' shovm that is Ti target is
on the negiP %%t and of the double 5 stranded gerk &%{Uézoﬁi(‘fAﬁz"sBecause t he
Ti. and the T2 targets have to be on the sane strand, the T2 target (Id
nunber 4824a) also has the type descriptor "TN'. The T1-T2 | oop di agram
above car be {éhd By® tt‘ﬁc”ﬁhg"ﬁt’ﬁé’ pat-A€10 from*the * of the Ti to the right
to the appropfTat e”*5 He't® byt aci-A§ a pat h*down the diagramto the first
*, then BY tré&? ng' & ﬁ?itgﬁ" | &% o t'A8 * of ™t He T2. Wien horizontal lines
(i ndi cat ed by ®y it er ¥ Wit Hi*ot hefverti®al' lines (indicated by 1) then
the synbdf at’¥ at59 pdi AF- 7% ¢hdifged €6 a +. Wien the 15 TI -T2 | oop does not
contain an gr §ps 55f gé?fe2§3tl’16éﬁ”t he?VBrETREE  'symbol (indicated by | or +)
i s changed to) @ asshoif Bel & Type l‘\ﬂ]rf‘f’ljobno ‘Chr Start Stop Length
GeneNane cj;N ms 1 2578"??8"61 279.°748 783 *---*" 20 xx xx 1 1 278.387 278.416
. 030 {p @, 278, 94:@;1 218,450 qu:%o @zz’rﬁ xx 1 1 278.452 278.892 . 441
*ow Gr pOGj.,ﬁ (I g i has T he™"TYpe descrlptor "GG'. The 25 sane

is true “9 p gd:-:,{' ”33%31 480@3 Grou>p 15 through G oup0626 are
descri becia' n S6s.601  472.419 2.739 Group0823 |
""'""""37'90'"2'0""4“7'1 ''''''''''''''''''''''''''''''''''
30 G pupQpls ggpe_zNagna éEgorm me Di rectl on Start Stop Length
YERL38W A.- 5,R0sI 5t9' ye 4%4592 4Zeg 8%49 1??94 GroupQée; |
TTTTTTTT P T T T8y T TsyT 57 475.015 ~ 376.223 ~ C 1.260 owml ~ C T T ;oS T Tttt
35 G‘OUpQ@lG 4794 63 5  476.803  476.817 .D15 *oi
copr 4795 60 3 478,412 478.426 .015 —
20 cer 4796 60 5 478.436 478.450 .015 -—> |
CNT- 4797 47 5 481.782  481.812 - .03l s
™ 4798 20 5 482,192 482.206 .015 P
oy 4798 67 5  482.676  482.690 .015 —> |
CNT 4800 67 5  482.701  482.715 .015 -5
25 o6 4901 59 5  483.320 487.188 3.869 Group025 |
GE 4802 59 S  484.783  487.188 2.406 SEC34 i
CNT 4803 61 S  485.098 485,113 .015 -—> |
CNT 4804 Bl 5 485,119  4B5:134 .016 -
T 4805 64 5 487.041  4B87.056 .016 -
30 e 4806 59 5 487.326  4B7.397 .072 Groupl62é |
CPT 4807 61 5  487.375  487.397 .023 - |
CPT 4808 61 5 487.400  487.415 .016 - |
ouT 4809 34 S 487.830 487.848 .019 0s-> |
" CPT 4810 62 5 467.830  487.948 .019 0s-> |
35 e 4811 60 5  487.830  487.848 .019 et
™ 4812 59 5 487.830  487.848 L0180 -
oNT 4813 34 5 487.850  488.016 .167 0S-> |
CET 5814 5  4B7.650  488.016 L1857 0s-> |
TP 4815 5 5 487.850  48B.016 .167 oy
40 4816 64 5  487.850  488.016 .187 o
CNT 4817 47 5 488.024  488.137 .114 0s-> |
CPT 4818 47 5 48B.024  488.068 .045 —s
™ 4819 34 5 4B8B.024  488.067 .044 ret
TP 4820 34 S  4BB.024  488.067 .044 T
45 crr 4821 6% S  4BB.069  488.137 .069 0s-> |
™ 4822 67 5 488.069  488.122 .054 T
TP 4823 5% 5 48B.069  488.085 .017 oy
T 4824 5 §  488.094  488.137 .044 *y




Gene_Nane COG Id Chronpsone Direction Start Stop Length 50 24 NOVEMBER 2006
WO 2004/ 005459 PCT/ US2003/ 016248 YER139C - 5 negative 450.558 451.238 .681
YER140W - 5 positive 451.560 453.230 1.671

T T TS -ss------o-o------smo- - o= - - - JANOVEMBER-2006- - - -
G oup0617 5 Gene Name COG rd Chronpsone Direction Start Stop Length COX15
COGL612 OWS0 ositive 453.454 454.914 1. 461

_____________ 004/003459 .. _._..._.....FPCTUS203/016248 ___________
G oup0618 10 Gene Nane COG Id Chronosone Direction Start Stop Length MAQ
0000122 L 5 negative 455.141 456. 031 . 891 DoII - 5 positive 456. 314

457 600 f¥og7%8%%a 5 5 468.140  486.297 <8

15 Goup@@w“g@w g@&lyf CREOPPSQEELISECLY £} Fhakdy-SkpRLfnoth  UBPS
- 5 negat | ve 805 et Tie T hrgr T (AEendhiCLh B BLathy
e --_.__that_ is Tl target is_on the negative_strand of the douhle- ____________.

20 zoupzEndang-hene: G, | Chegaﬁgmnﬁl Qrfcﬁgnéoﬁ %E\i‘gétss%gpe Lkepgth  FTRL
CO®X672 P 5 negative 460.521 461. 735 1. ositive

462. 580 4820861 538 AL repwy A1 T25tari€@5ti%n%1291961§2%h 437 f135875 SPT15
COR2101 Khe pesd ever #Ror298v466. 020 . 723

G oup0621 30 Cene_Nanme COG Id Chronpsonme Direction Start Stop Length PEA2
- 5 negatiheeT?8R. 263p 4689460 sbo2b3carbPblread bROSiddivg 4680365 468. 811 . 447

G oupl627°38 Ehe RANECAS T4 Whr BB B SRPFORFiats i, &P6P Rengt h

tracing a path down the diagram to the first *, then by tracing
a path left to the * of the T2. When horizontal lines
{indicated by -) intersect with other wertical lines {(indicated
by 1) then the symbol at that point 1s changed to a +. When the
1'5 T1-T2 loop does not contain an groups of genes then the vertical

symbol (indicated by | or +) is changed to 8 as shown below

Type Num Jobno Chr Start Stop Length Genelame

TN XX 11 278.386  279.14% . 763 Homm o
20 xx xx 1 1 218,387 278.416 .030 * 8

XX b33 11 278.421 278.450 .030 * @

TP XX 11 278,452 278.892 .441 He ok

Group0615 {(Id number 4758) has the type descriptor “GG”. The
25 same is true for Group0626 (Id number 4806).

Group0615 through Group0626 are described in table 2 as

30 Grouplely

Gene _Name COG_Id Chromosome Direction Start Stop Length
YER138W-A - 5 positive 449,470 449,574 L1085

35 sroupdsls

Gene Name COG Id Chromosome Direction Start Stop Length

50




5 positive 469.452-469.525 .074
G oup0623 40 Gene_Nane COG I d Chronosone Direction Start Stop Length U893
- 5 negative 469.681 472.419 2.739 24 NOVEMBER 2006

G oup0624 e me COG |d Chronpsone Direction Length
YER152C c&ﬁi" &%5% negative 472.652 473.983 1.332 Péé@%if?g’t“%s negati ve
474.036 474.600 .765 51 24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/ 016248
GXA1 COR706 N 5 positive 475.015 476,223 1.209 BEM2 - 5 negative 476.340

482 843 63355604 - negat:.ve 450,558 451,238 . 681
_______________ T e _____5 positive 451.560 _453.230_ _ 1.671 _ _ _ _ _ _ _ _ _ _ _ _________._
Group%Z% 5 Cene-Nane COG Td "Chtonosone DiFéction Start Stop Length
YER15 negative 483. 320 484.336 1.017 SEC34 - 5 positive 484.783

g

487. 1 8 2::306 .
ene ame COG_Id Chromosome Direction Start Stop Length

10 Group8676 _GeRe Nank C0G | 8 ChFShoddife’ DIt €¢tioh'*start Stop Length 5
posi ti vegéwﬂg% 487.397 . 072

15 A oft b . dat g for &,m?oso&ng apslent connectron 75273 are pulled together
in the fglldow ng.,table that |s e‘_}abge Lense’ 4sglsg,-ﬁcrl pgaon of the connectron.
20

[elidi] pos:.t:we 456.314 457,600 1.

Connect i an_Rel.ati. cmsmps______Ci_o_bal_______I;Lp_e_____7.5_2__7_3___t__r ansi ent 25 Control
SequeBCe g oaed r €cti on Chronosone Cl/C2_Id Start Stop Length

Gene Name COG_Id Chromosome Direction Start Stop Length
UBPS - 3 negative 457.801  460.218 2.418

20 Grouplez0

Gene _Name COG_Id Chromoseme Direction Start Stop Length
FTR1 CoG0672 P 5 negative 460,521  461.735 1.215
LSMS COG1958 K 5 positive 462.580 462.861 .282
25  yerurc - 5 negative 462.963 464,837 1.875
SPT1S €0G2101 K 5 positive 465.298  466.020 .723
Group062],
30 Gene_Name COG_Id Chromosome - Direction Start Stop Length
PEA2 - 5 negative 466.203  467.465 1.263
SPI1 - 5 positive 468,365 468.811 .447
Groupd622
35
© Gene_Name COG_Id Chromosome Direction Start Stop Length
5 positive 469.452 469.525 .074
Groupde23l
40
Gene Name COG_Id Chromosome Direction Start Stop Length
UBP3 - 5 negative  469.681  472.419 2.739
Group0624
45
Gene_Name COG_Id Chromosome Direction Start Stop Length
YER152C COGL167 K 5 mnegative 472.652 473,983 1.332
PET122 - 5 negative 474.036 474.830 . 765
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positive 2 792a 221.330 221.345 .016 positive 2 793 221.346 221.361 .016
Trigger Gene - Nane COG Id Start Stop Length 30 YBLOOBWB - 221.293 226. 561
5.269 Target Sequences - Direction Chronosone Tl Id Start Stop Length
negative 5 4749 448.992 448.454 .539 '.. 35 T2 |d Star4 NDYPMBERRI064824a
488. 140 488 297 .158 Controlled CGenes Local _Id Chronosonme G oup Nanme

COG Id. Di tart Stop Length 4015Goup0 A - positive
449. 470 44 74%1%5 2 5 GoupG616 YERL39C - posi %egﬁ%qég% 453. 230
2.673 35 Group0616 YER140W - positive 451.560 453.230 1.671 4 5
Groupmlzmgoxw gggé‘zw% positive 453. 454 454 914 1.461 5 5 G oupG618 MAG
COR0122 pgsitive 41 457;609°2 45’&3“ Lfi®618 DDI 1 - positive
456. 314 457 600 1.287 7.5 Goupthio UBPs "“6"83| tf\i’é 457.801 460.218 2.418
52 24 NOYEWBER 2006 WO 2004/ 005459 PCT/ US20037/ 016248 8 5 G oup0620 FTRI
COX06%2 positive 460.521 466 020 5. 499 9 5 G oupG620 LSMb COGL958 positive

462.580 462486%0c 282 19.5.G ygqs 81979t ega i ve 464.837 462. 963
1.875 1l G 0up0620 SPT15 10 é 466.020 .723 5 12 5
g&v ES§%4§§531 %? g

G oupO62%L:cREA2 - positive 466 60 Group%Zl SP11 -
positive _468..365.468.811 . 451_7 14 GroupO “positive 469. 452 469.525 .074
15 5 @ oupQkas UBP3 - positive 469.681 472.419 2.739 16 5 G oup0624
YER152C COGL167 positive 472.652 482.843 10.191 10 17 5 G 04p(0624 PET122 -
“negat i Ve cdhd 4an80Qc 74 038:onol pirectionl8 s 0%90@24@%1 COR0706 positive
475.015 476.223 1.209 19 5 650up0624 .BEM - Regat i ye 482. 843 476. 340 6. 504
20 5 G oup0625-YERLS6C.~_.positive _483..320.487..188 3.868 21 5 G oup0625
SEC34;5- positive 484.783 487.188 2.406 15 22 5 G oup0626 positive 487.326

487.397 .072 Controlled Connectrons Local Id Chronpbsone C1/C2ld Direction
Start All of the data for the transient connectron 75273 are pulled

together in the following table that is the “terse” description

of the connectron.

20 .- S
Connectren Relationships - Global_Id Type
75273 transient
25 Control Sequences - Direction Chromosome C1/C2 Id Start S5top Length
positive . 2 792a 221.330 221.345 016
positive 2 793 221.346 221.361 .016
Trigger Gene - Name COG_Id Start Stop lLength
30 YBLOOSW-B - 221,293  226.561 5.269
Target Seguences - Direction Chromosome T1_Td Start Stop Length
negative 5 4749 449,992 448,454 .539
35 T2_1d start Stop Length
1824a 488,140 488,297 .158
Controlled Genes
Local Id Chromosome Group Name CCG_Id Direction Start Stop Length
40 1 5 Group0615 YER13BW-A - positive 448,470 449,574 .105
2 ~ 5 Group0616 YER13S5C - positive 450.558 453,230 2.673
3 5 Group0616 YERL4O0W - positive 451,560 453,230 1.671
4 3 Groupl6l7 COX15 C0Gl612 positive 453,454 454,914 1.461
S 3 Groupld6ls MAGL COG0122 positive 455.141 457,600 2.459
45 3 5 Group0618 DDI1 - positive  456.314  457.600 1.287
7 5 Group0619 UBPES - positive 457.801 460.218 2.418
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_ Stop Length 1 5 4751 negative 448.992 448.454 .539 20 2 5 4754 negative
449, 315 449.003 .313 3 5 4755 negative 449.482 449.317 .166 4 5 4759
positive 449.490 449.563 .074 5 5 4762 negative 449.563 449.490 .074 6 5
4768 negative 453.923 453.909 .015 25 7 5 4769 negativg44ﬂ$w@ﬂ§5ﬂ3@o§28
.015 '.. 8 5 4779 positive 463.990 464.004 .015 9 5 4780 positive 464.010
464 024 4785 negative 469. 530 469. 451 788 positive
469. 452 48%‘?%"&4}&%%0 30 12 5 4795 positive 478. 412%%9@“%%‘&’?“ 15 13 5 4796
positive 478.436 478.450 .015 14 5 4797 negative 481.812 481.782 .031 15
5 4799 negatlve 482, 6?0 482 676 .015 16 5 4800 negative 482. 715 482 701
.015 35 17 5 4803 negéf"’P‘{fé" 485, 1f§°%§3’°ﬁ9‘§9 015521 18529804 4§Zegat| ve 485.134
485. 119 .016, 19 5 48 8y7 or%o"s'is i ve “A87 3“7’5‘2121‘87 307, 923 20 34808 positi ve
487. 400 487. 415 01§ 2976 TS regat iVE AB7. $487 487830 *dFo 40 22 5 4810
posi tisve 487,830 48 IS 2854813 Hegalt] 72 4§§8° D16 487.850 .167 24
5 4814 positive 487,850 488 (16 . 167 25°5° 4817%e g?i Ve 488 137 488.024
.114 26 5 4§18 p05|t&ve 88.024 "488. d%%L 045 °45° 27754821 *posi ti ve 488. 069
486. 137 . 069,53 24 NULKEER,2006 WO 2§ ngj’v"oo%’sg‘ Pd:jjrjtg“szog:223016245 Addi ti on
of a Synt het, s C CoanCErEQJ%mOEnJYp%o&u p031 er bqlg ; 432 th%t ¢ virtual
connggtron af, type 14,1 n,uhi ﬁ ,gggvcz re qg ural elenents t he
Ti is a synthetic elegBpl.ad thecoJ%s LS8, Naglia ql an be introduced
into the Hahgbactergugk§gmlmgenone by nndi ?‘yl,;@g84 t hg, dq )l e-strand
sequences aty 734. 750Kfqusehr @UMER 734. 992..kl. f ok, 3, qgg& a% 193kb.

21 5 Group0625 SEC34 - positive  484.783  487.188 2.406
15 22 5 Group0626 positive  487.326 487,397 .072

"-"(‘1‘”

Contreliled Comnectrons

Local_Id Chromesome Cl/C2_TId Direction Start Stop Length

1 5 4751 negative 448.992  448.454 .53%

20 2 5 4754 negative  449.315  449.003 .313
3 5 4755 negative 449,482 449,317 E .166

3 5 4759  positive  449.490  449.563 .074

5 5 4762 negative  449.563  449.490 074

3 5 4768 negative  453.923  453.%09 .015

25 7 5 4769 negative  453.942 453,928 .015
8 5 4779  positive  463.950 464,004 .015

9 5 4780 positive  464.010  464.024 .015

10 5 4785 negative  469.530  469.451 .080

11 5 4788 positive  460.452  469.531 .080

30 12 5 4795 positive 478.412  478.426 .015
13 5 4796 positive 478.436  478.450 .0%5

14 5 “4797  negative  481.812 481,782 .031

15 5 4799 negative  482.690  482.676 .015

16 5 4800 negative  482.715  482.701 .015

35 17 5 4803 negative  485.113  485.099 .015
18 5 4804 pegative  485.134  485.119 .016

19 5 4807 positive  487.375  487.397 .023

20 5 4808 positive  487.400  487.415 L0186

21 5 4309 negative  487.848  487.4830 .019

40 22 5 4810 positive  487.830  487.1848 .018
23 5 4813 negative 488.016  487.850 .167

24 5 4814 positive  487.850 488,016 .167

25 5 4817 negative 488,137  488.024 .114

26 5 4818  positive 488,024  488.068 . (45

45 27 5 4821 positive 408.063 488,137 .069
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10 To create this exanple of a synthetic connectron of type 15 the Ti
sequence for natural connectron 6627 (old position 733.018kb through
733. 210kb) was copied into the new position stated above. 15 Connectron
7341 is an exanple of a transient connectron. It is deaNOVEMBER 1006C2
T1-T2 dobal Id Chromosone C1L Id C2 1d Chronosone T1 Id T2 1d
Connectrorkﬁé'xorag 0%9 2587 1 6612 6612 1 6627 6852 transient The Cl/C2 source
of the tranerent eonnectron 7341 is represent ed i i HABFR04E o5 Type Num
Jobno Chr Start Stop Length GeneNane CPT 6612 1 1 732.401 732.534 .134 Cs->
Lrrrrerrrrerererrererr ety fIo The "Type" descriptor of this transient
C/C2 connectron source is "CPT". The letter "P" indicates that the d/C2
connectron 30 source occurs on the positive strand of the doubl e-stranded
DNA of %‘Els_genon% The letter "N' in this place would indicate a C/C2
connect r A 56t %ot THERRELGGopRCEEM A oFYRehd 4 g TablDRA. The | etter
"T" in this descriptor indicates a "transient" 54 24 NOVEMBER 2006 WO
2004/ 005459 PCTI US20031016248 connectron. Simlarly, the letter "P' would
i ndi cat e PaSypEtatafieiit riomAneemestironaat itype hiwani vhizhl gherCleragpt. The
"Starts', 2rst pturandeidength” riptor. g h X | es are
given in kil o- basesel KB) . TSTh%%gg?%b%)? aC)§-§r>l£lg%:thr EP%&egtécgﬁtgéCht%hgrgg i s anot her
connect rdfi fodHe@lp§lenans ear &2 tnpbrodugappire the i labanteritiot Seonnect r on.
The T1- TZchakgaly abdihgrr ansioAl a6@NReCEEONY (34deResSBOWY 4 Asplipble 1 is
r epr esent %d as 3@"%5@‘ Num Johno Chr Start Stop Length GeneNane TP 6644a 1
1 734. 750773430454 - §480 for axdegghly of P-¥3¥kkpo9 735. 881 . 873 G oup0493 |
CNT 6647 1 1 735.364 735.378 .015 OS-> | 15 TN 6648 1 1 735.364 735.378
. 015 f0'+ToC'é|gea6c§e4%hl 1 735,389 735.403 .015 --> |
is ‘example of a synthetic connectron of type 15 the
Tl sequence for natural connectron 6627 (old position 733.018kb

- through 733.210kb) was copied into the new position stated

above.

15 Connectron 7341 is an example of a transient connectron. It is

described as

c1/cz T1-T2
Global_Id Chromoscme Cl 1d C2_Id Chromosome T1_Id T2_Id Connectron Type
20 2587 1 6612 6612 1 6627 6852  transient

The C1/C2 source ¢of the transient connectron 7341 is represented

in Table 1 as

25 Type Hum Jobno Chr  Start Stop Length GeneName
CPT 6612 1 1 732,401 732.534 .134 OS=> 11RLEALEYELE e b g

The “Type” descriptor of this transient C1/C2 connectron source
is “CPT”. The letter “P” indicates that the C1/C2 connectron
30 source occurs on the positive strand of the double-stranded DNA
of the genome. The letter “N” in this place would indicate a
C1/C2 connectron source on the negative strand of the genomic

DNA. The letter “T” in this descriptor indicates a “transient?
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CNT 6650 1 1 735.753 735.767 .015 --> 1 CNT 6651 1 1 735.775 735.789 .015
--> 1 GG6652 1 1 735.910 737.544 1.634 Goup0494 | 20 TN 6653 1 1
735.969 735.984 .016 TN 6654 1 1 736.126 736.140 .015 *-+ CPT 6655 1 1
736.325 736.339 .015 --> | TN 6656 1 1 736.327 736. 3424.N3GEMBER 5605 6657
1 1 736.345 736.359 .015 --> | 25 TP 6658 1 1 736.903 736.917. .015 *-+ TN
6659 1 1 737.233 737.247 .015 *-+ TP 6660 1 1 737.271 737.285 .015 *-+ TN
6661 1 1 7992084WSH%, 346 016 *-+ GG 6662 1 1 737.F64VSHBN1EH 330
Group0495 1 30 TN 6663 1 1 737.752 737.766 .015 *-+ CNT 6664 1 1 737.752
737.782 .031 --> 1 TP 6665 1 1 737.761 737.775 .015 *-+ TN 6666 1 1
738. 049 F38NEEZONQ155imilarys 66671dttkr738” MOR1AMARELA . 528 G oup0496 | 35
TN 6668 Lel 1 6., Q15T 6 36 .015 *-+ TP
6670 1 1 53Rt Sy A osht 2e iRy 1= pafel AlmpfED MR 00
CNT 6672 "Ptart/5g"§4qp‘73@dsbbengshts des:eruptcmos TRré6#®ut uhas@s 544 738.559
016 TN 6&% mﬁ;azg 862 13 8 7 6 73 738.878 . 017
g%n 66§% 738. 975 7g§§éésag%ﬁ KBY E%e g%gﬁﬁhé%ékéﬁg?§%06 VIO
2004/ &?@aW%#FUSEEG§7@T6§%8fGNW“@H?@nlfqﬂW@BbB9gu$391007th@HG -->1 TN
6678 1 1 h&3ReddFo7B9.422e- & SohneNH679 1 1 739.248 739.835 .588 ched
TP 6680 1 1 739.435 739.449 .015 *-+ 5 TN 6681 1 1 739.605 739.707 .023 TN
6682 1 1 739.761 739.775 .015 *-+ GG 6683 1 1 739.838 741.844 2.007

G oup049The T1-T2 target of the transient connectron 7341 as shown in

Table 1 is represented as

10
Type Num Jobno Chr Start Stop Length GeneName
TP 664492 1 1 734.750  734.942 .193 *an
6 6646 1 1 735.009 735.881 .873 Group0493 |
CNT 6647 1 1 735.354  735.378 .015 0s-> |
15 m 6648 1 1 735.364 735.378 .015 *os
CNT 6649 1 1 735.389%  735.403 .015 -
CHT 6650 1 1 735.753  735.767 .015 >
CNT 6651 1 1 735.775 735.789 .015 —
66 6652 1 1 735.910  737.544 1.634 Group0494 |
20 6653 1 1 735.969 735.984 .016 *ei
™ 6654 11 736.126 736.140 .015 fey
CPT 6655 1 1 736,325  736.339 .015 —
™ 6656 1t 736.327 736.342 .016 P
CPT 6657 1 1 736.345 736.359 .015 —> |
25 =T 6659 1 1 736.903 136,917 .015 e
™ 6659 11 737.233  737.247 .015 *oy
TP 5660 1 1 737.271  737.285 .015 o
™ 6661 11 737.331  737.34%6 .016 P
G 6662 1 1 737.643  737.972 .330 Group04ss |
30 m™ 6653 1 1 737.752  737.766 .015 ey
Nt 6664 1 1 737.752  737.782 .031 E—
P 6665 101 737.761  737.775 .015 *oy
™ 6666 1 1  738.043  738.063 015 r—
GG 6667 1 1 738.107 739.835 1.726 Group0496 |
35 6668 11 738.122  738.136 015 roy
TP 6659 1 1 738.122 738.136 015 -
TP 6670 1 1 738.425 738.439 .015 oy
TP 6671 1 1 738.503 738.517 .015 T
CNT 5672 1 1 738,517 738.562 .046 —s |
40 6673 1 1 738.544  738.559 .016 *ot
™ 8674 1 1 738.862 738.878 .017 T
TP 6675 1 1 738.862 738.878 017 oy
CHT 6676 1 1 738.975 738.989 .05 -




TN 6684 1 1 739.849 739.863 .015 *-+ TP 6685 1 1 740.345 740.360 .016 *-+
10 TN 6686 1 1 740.362 740.376 .015 TP 6687 1 1 740.611 740.625 .015 *-+
TN 6688 1 1 741.100 741.116 .017 *-+ TP 6689 1 1 741.101 741.132 .032 +-+
TN 6690 1 1 741.218 741.232 .015 *-+ 15 CNT 6691 1 1 743 NOVEMBERI0E. 017
-->1 TP 6692 1 1 741.354 741.376 .023 *-+ TN 6693 1 1 741.354 741. 380
.027 *-+ CNT 6694 1 1 741.374 741.388 .015 -->1 TN 6695 1 1 741.401
741. 417 . PAY2RYYH50 ONT 6696 1 1 741.519 741.533 FETHSENPIEEY7 1 1 741.538
741.552 .015 --> 1 TN 6698 1 1 741.538 741.552 .015 *-+ TN 6699 1 1
741.561 741.575 .015 GG 6700 1 1 741.846 743.248 1.403 Group0498 | 25 TN
6701 1 141, $94 7411 94B-99018990+ TFMEG702 - 1 742. 194 742.208 .015 *-+ TP
6703 1 17742. 818 742! 632-1001%%422+ TMNS6704 1T 742.943 742.957 .015 *-+ GG
6705 1 1%743. 985 743! 8P 2537 @Poup0PegrF: 30 TP 6706 1 1 743. 730 743. 748
.019 *-+7 GG BY07 1 1 7437896744, 48%°. 594 G'6upO600 | TN 6708 1 1 743.916
743. 9§0 ™15 ¥ 63 67U FO744. 6082745, 5117*. 906 Group0501 | TN 6710 1 1
744. 950 744.9%% 015 L g 1 ?N7€711 ‘451 745, 047 745.061 .015 *-+ GG 6712 1
1 745. 648 746° ?%3 hlé”d? Best2 12-%% e 89131 1 745. 865 745.879 . 015 -- >
| TN 67i4 1 745 8h ? 8 2523015 ¥+ CPT 8715 1 1 745.888 745.902 . 015
--> 1,40 CPT g? 610 PAsTIat 0. 1585 016 -5 1 TN 6717 1 1 746, 153

746. 175 923 Iﬁ 'ﬁﬁ?ﬁ. o7 46. 157°746. 175%.019 *-+ CPT 6719 1 1
746.162 746 1?@ 015 --5 &, JRB720 [°1 746.229 746.243 .015 *-+
TP 6689 11 743.101 741.132 .032 L
™ 6650 1 1 741.218  741.232 .015 ey
15  ewr 6691 1 1 741.352 741.368 .017 -
TP 6692 1 1  741.354  741.376 023 -
TR 6693 1 @ 741.354  741.380 .027 *op
oNT 6694 1 1 741.374  741.388 .o15 -—
™ 6695 11 741.401  741.417 .017 *e
20 cmr 6696 1 1 741.519 741,533 ,015 >
CNT 6697 1 1 741.538 741.552 .015 — ]
™ 6698 1 1 741.538  741.552 .015 ot
™ 6699 1 1 741.561 741.575 .015 oy
e 6700 1 1 741.846  743.248 1.403 Group04ase |
25 6701 1 1 741.924  741.942 .019 ‘e
TN 6702 i1 T742.194 T42.208 .015 LS
TP §703 1 1 742.618  742.632 .015 g
TN 6704 1 1 142,943  142.957 015 -
GG 6705 1 1 743.295 743.831 .537 GroupDa9s |
30 e §706 1 1 743.730 743.748 .019 -
GG 6707 1 1 743.896 744.489 .5%94 Group0500 |
Ty 6708 1} 743.916  743.930 .015 "
g6 §709 1 1 T44.6D6 745,511 .906 Group0501 |
™ 6710 1 1 744.950 744.964 .015 e
35 m §711 1 1  745.047  745.061 .015 >t
GG §712 1 1 745.648  746.763 1.116 Growp0302 |
CET §713 1 1 745.865  745.879 .01s —
™ 6714 T 1 745.865  745.870 .015 T
CPT 6718 1} 1 745.888  745.502 .015 -—> |
40  cpr 6716 1 1 746.140 746.155 L0186 —> |
TN 6717 1 1 746.153  748.175 .023 T ey
TP 6718 1 1 746.15T  746.175 .019 o
ceT 6719 1 1 746.162  746.176 .01s -
™ 6720 11 746.229  746.243 .015 -
45  cwr 6721 1 1 746.229  746.259 .031 —
TN 6722 1 1  746.271  746.285 L0185 vy
TP §723 1 1  746.356 746.380 .025 -
™ 6724 1 1 726.361 746.380 .020 et
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45 ONT 6721 1 1 746.229 746.259 .031 --> | TN 6722 1 1 746.271 746.285
.015 *-+ TP 6723 1 1 746.356 746.380 .025 *-+ TN 6724 1 1 746.361 746.380
.020 *-+ 56 24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US20031016248 TN 6725 1 1
746. 386 746.400 . 015 *-+ CPT 6726 1 1 746.453 746. 467 24NGVEMBERT06727 1
1 746.453 746.472 .020 *-+ TP 6728 1 1 746.457 746.475 .019 *-+ 5 CPT 6729
11 746.432 746 483 . 015 --> | TP 6730 1 1 746.528 746.545 018 *-+ TN
6731 1 1 798284Yh6 556 025 *-+ GG 6732 1 1 746 BSAASHERIES 5 008

G oup0503 | ONT 6733 1 1 746.905 746.919 .015 --> | 10 CNT 6734 1 1
746.927 746.941 .015 --> | OGN 6735 1 1 747.151 748.605 1.455 VNGD983C

TN 6736 1.1 737, 260 7473%4 7618 + +"5TP 673771 1 747.475 747.489 . 015 + +
TN 6738 "1 747 547 747°871 ‘638 *-+%5 TNB739 1 1 747,934 747, 948 . 015
*-+ TP @740 1°1 747, 93674776805  018°*-+ TN’6741 1 1 748.130 748.144 . 015
*o+ BP Q142 LU0 749, 1577497177 018°*-+ TN'6743 1 1 749.375 749.389 . 015
*.+ 20 G 67441 1 749 ?d? 758 277 97885 G BUPCB04 | CONT 6745 1 1 759.509
759.552 044 ;- ‘éiz i i e 899 760. 014 .506 *-+ TN 6747 1 1
759.520 750. 03] . 5%4 *195%aq b8 110759, 6677762, 487 2.820 Group0505 | 25

¢

.n-

GP 6749 1,1 780, “§ @6 bzmﬂGP“”%bT 6750 1 1 760.774 760.789 .016
--> 10 OBk 675], 1 i 814 " 017 -{g ! TN 6752 1 1 760.875 760. 889
. 015 *- +o CPTe6753, 1, 1,480 5260 ?Q@vmg% -+> 1 30 CPT 6754 1 1 760.897

760,912 1016 i | ]

1 747.260 -

TP 6737 11 747.475 747.489 .015 *—q

™™ 6738 1 1 747.547 747.57%} 025 *—q

15 m 6739 1 1 747.934  747.948 .015 "t
TP §740 1 1 747.936  747.950 .015 4

T §741 11 74B.130  748.144 .015 et

TP 6742 11 748,157 745.172 .016 e

™ 6743 1 1 749.375 749.389 .015 >

20 o6 . &744 1 1 749.392  759.277 9.885 Group0504 |
cHT 6745 1 1 759.509  758.552 .044 s

TP 6746 1 1 759.506 760,014 .506 oy

™ 6747 1 1 759.528  760.031 .5014 a3

GG 6748 1 1 1759.667 762.487 2.820 Group0505 |

25 e 6749 1 1 760.682 762,487 1.806 boad !
CET 6750 1 1 760.77¢4  760.789 016 -

cPT 6751 1 % 760.798 760.814 .017 - )

™ 6752 1t 760.875 760.889 .015 x4

CET 6753 1 1 760.878  760.892 .015 - |

30 cer 6754 1 1 760.837 760.912 .016 >
CET £155 1 1 761,896 761.510 .015 - ]

CET 6756 1 1 761.516 761.533 .018 >

CET 6757 1 1 761.542  761.557 .016 >
TN §758 1 1 761.S42  761.557 .016 L
35 cpr 6758 1 1 761.576 761.597 .022 -
CPT 6760 1 1 76L.601 761.617 .017 —

™ 6761 1 1 761.754 761.768 .015 *at

CET 6762 T 1 761.933  761.950 .018 -

e 6763 T 1 761.933  761.950 .018 ot

40  cer 6764 1 1 761.953 761.968 .016 -
™ 6765 1 1 762.423  762.437 .015 et

GG 6766 1 1 762.609 764,612 2.004 Group0506 |

™ 6767 1 1 762.874 762,900 .027 -

™ 6768 1 1 762.946 762.960 015 oy

45 rx 6769 1 1 763,108 763.122 .015 -
™ 6770 1 1 763.273  763.304 .032 ot

CET 6771 1 1 763,283  763.304 .022 —

™ 6772 1 1 763,306 763.320 .015 et
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CPT 6755 1 1 761.496 761.510 .015 --> | CPT 6756 1 1 761.516 761.533 . 018
-->1 CPT 6757 1 1 761.542 761.557 .016 --> | TN 6758 1 1 761.542 761.557
.016 *-+ 35 CPT 6759 1 1 761.576 761.597 .022 --> 1 CPT 6760 1 1 761.601
761.617 .017 --> 1 TN 6761 1 1 761.754 761.768 .015 * 24 NCSREMBER20061
761.933 761.950 .018 --> | TP 6763 1 1 761.933 761.950 .018 *-+ 40 CPT
6764 1 1 7 1.968 .016 -->1 TN 6765 1 1 76 62,437 . 015 +-+
GG 6766 1‘@&9@§ﬁ%%£ 764. 612 2.004 G oupCBO6 | .. %NW%?%@‘%‘l 762. 874
762.900 .027 +-+ TN 6768 1 1 762.946 762.960 .015 +-+ 45 TN 6769 1 1

763. 108 763. 122 . 015 TN,6770. 1 4 763,273 763, 304 .032 +-+ CPT 6771 1 1
763. 283 763. 3 2, - 220 HNB772 1°1 7637306 763.320 . 015 *-+ 57 24

NOVEMBER gooeﬂiwo ob47 5458 BETI US2003/ 016248 CPT 6773 1 1 763. 306
763. 321 916 ez |, CPT.6774 1% 763346 763,360 .015 --> TN 6775 1 1
763. 351 (63. 365, . 015 *~4 . .TP..5776 1 & 763.351°763.365 .015 *-+ 5 CPT 6777 1

1 763. 362P763 376 ,015 3 F

1 763. 843, 763,857 ,015. 4+ TB'
11 763. 965 763 985 022 535 >7s.
6783 1 1.%63.990 7@%_0;é9ﬁ92%3
| OND 6185 1.3, 76§ 0750764, qgg% 015 =-> CONT'6786 1 1 764.093 764.108 .016

°1 7637391 763.407 .017 *-+ TN 6779 1
/1 763. 843 763.857 .015 *-+ ONT 6781
6782 1 1 763.965 763.995 . 031 CNT

T 6784 1 1 764.000 764.015 . 016 -->

§778
780 °
5910

--> 15 CRk 6784 1 1 /69:196 764,171 22616 -2 :CNT 6788 1 1 764. 156 764. 177

. 022 OS- 2l 5784 1 1 764.000 764.015 .016 —>
CNT 6785 1 1 764.075  764.089 .015 >

CHT 6786 1 1 764.093  764.108 .016 -5

15 cer 6797 1 1 764.156 764.171 016 -
' CNT 5788 1 1 764.156 764.177 .022 0s-> |
T 6799 1 1 764.156 764.177 .022 *ot

CHYT 6790 1. 1  764.181  764.195 .015 - |

TP 6791 1 1 784,181 764.20% .021 -

20 cer 6792 1 1 764.181  764.204 .024 -—> |
cPT 6793 11 764.213  764.227 .015 >

TP 6794 1 1 764.309 764,328 .020 *t

™ 6795 11 764.312  764.326 .015 -

TH €706 1 1 764.383  764.397 .015 -

25 12 5797 1 1 764.530 764.545 016 oot
TH 5798 1 1  764.530 764.548 .019 P

GG 5709 11 764.61%  765.629 1.011 Group0S07 |

CPT 6800 1 1 764.791 764.808 .018 -—> |

CcAT 6801 1 1 764.794  764.813 .020 0S-> |

30 5802 1 1 764.794  764.832 039 *at
CPT 6803 1 1 761,810 764.826 017 —> |

CNT 6804 1 1 764.818 764.832 .015 - |

cBT 6805 11 764.831  764.853 .023 —s

CET 5806 1 1  764.856 764,870 .015 -

35 o 5807 11 764.984  754.998 015 0s-> |
™ 8808 11 764.984  765.014 031 ket

CHT 6609 1 1  765.000 765.014 .015 -

TN 6810 1 1 765.075  785.089 .015 L

CHT 6811 1 1 765.431  765.448 018 >

40  cnr 6812 1 1 765.456 765.473 .018 —>
CNT 66513 1 1 765.479  765.494 .016 -—> |

™ 6614 1 1  765.508  765.523 .016 —y

TP §B15 1 1 765.573  765.587 .018 -

GG 6816 1 1 765.775 766.044 .270 Groupd508 |

45 6817 1 1 765.822 1765.837 .016 ey
TP 6818 1 1 766.162  766.176 .015 -

™ 6819 1 1 766.432  766.447 .016 -

GG 6820 1 1 766.603 766.812 .210 Groupd508 |
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TN 6789 1 1 764.156 764.177 .022 *-+ CRT 6790 1 1 764.181 764.195 . 015 -->
| TP 6791 1 1 764.181 764.201 .021 *-+ f 20 CPT 6792 1 1 764.181 764.204
.024 --> CPT 6793 1 1 764.213 764.227 .015 --> 1 TP 6794 1 1 764.309
764.328 .020 *-+ TN 6795 1 1 764.312 764.326 .015 *-+ 24NOGEMBER 200664. 383
764.397 . 015 *-+ 25 TP 6797 1 1 764.530 764.545 . 016 *-+ TN 6798 1 1
764.530 7 019 *-+ GG 6799 1 1 764.619 765. 6 oupCEO7 |
T 6800 TPOMESHEY 763 605 018 -5 | T 6801 POSEIIIER 768 15 | 020
05-> | 30 TN 6802 1 1 764.794 764,832 .039 *-+ CPT 6803 1 1 764.810
764.826 . 017 --> | CONT 6804 1 1 764.818 764.832 .015 --> | CPT 6805 1 1
764.831 754. 853 . 023- J€F° ¢PF6806%F 1 76% 856 764.870 .015 --> | 35 ONT
6807 1 1.764. 984 764, 998 “D1E°GE. > |"°*TN 68081 1 764.984 765.014 .031 CNT
6809 1 1.765. 00D 7 11'551§§5F g*N 6810’1 1 765.075 765.089 .015 *-+
ONT 6811 .1 1 /65.431 7654 % 40 CNT 6812 1 1 765.456 765.473
.018 --> - 68 ?%5 3?% 765! Agﬁﬂpéﬁaj--> TN 6814 1 1 765.508
765.523 016 } 5. 57 .765.5877. 015 *-+ GG 6816 1 1 765.775
766. 044 1270 & pup 45 TN 8dT7 1 1°765.8237765.837 .016 TP 6818 1 1
766.162 766. 176, . 015, T ﬁqgggb 766 32 766.447 .016 *-+ GG 6820 1 1
.3

766. 6133 7€6. 812, . 210, G&LL;)QS , 08 y NO\/EI\/BER 2006 WD 2004/ 005459

PCT/USZOQg/Ol@gAS 0821 1oel 14266 6]‘Gnmgh§5§ 019 C& >

Ny
T 6632 1 1  769.502 769.516 015
N 6833 1 1 7869.54%  769.555 .015 ey
TP 834 1 1  769.559  769.573 .015 -
15 e 6835 1 1 769.965 770.189 .225 Group05lz |
TN 6836 1 1 770.120 770.134 .015 T
GG 69317 1 1 770,194  770.406 .213 Group0513 |
CPT 6938 1 1 770.226 770.240 .015 -—
CPT 6939 I 1 770,251  770.265 .015 —
20 T 6840 11 770.251  170.268 .018 >t
CET 6841 11 7T70.347  770.363 017 - |
CET 6842 1 770.365  770.379 L0185 -
GG 6843 1 1 770.516 771.546 1.030 Group05id |
™ 6844 1 1 771.564  172.071 .508 >
25  cur 6345 1 1 771.564  T72.086 .523 -— |
TP 6846 1 1 771.583 772,084 .502 s
ere 6847 1 1 771.722  771.925 .204 Group0S§15 |
™ 6948 1 1 772.963 772.977 .015 *ey
TP 6849 11 773.3%8  773.387 .030 *et
N0 e 6850 1 1  773.360 773.950 .591 Groupl516
" cer 6851 1 1 773.399  773.483 085 0s-> |
TP 6852 1 1 773.399  773.483 .085 >k

The “Type” descriptor of the Tl (Id number 6644a) is “TPB”

35 showing that is T1 target is on the negative strand of the
double-stranded genomic DNA., Because the Tl and the T2 targets
have to be on the same strand, the T2 target (Id number 6852)
alsoc has the type descriptor “TP”.

40 The T1-T2 loop diagram above can be read by tracing the path
from the * of the Tl to the right to the appropriate *, then by
tracing a path down the diagram to the first *, then by tracing

a path left to the * of the T2. When horizontal lines
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TN 6822 1 1 766.635 766.653 .019 *-+ CNT 6823 1 1 766.655 766.675 .021 -->
| TN 6824 1 1 766.863 766.878 .016 *-+ 5 GG 6825 1 1 766. 955 768.538 1.584
Goup®®10 1 TN 6826 1 1 767.682 767.700 .019 *-+ TP 6827 1 1 767.831
767.845 . 015 *-+ TN 6828 1 1 768.028 768.048 . 021 *- +24 NOVSABER Zbog68. 033
768.049 .017 *-+ 10 TN 6830 1 1 768.377 768.391 .015 GG 6831 1 1 768. 965
769. 882 9%&%"%&%% 111 TN 6832 1 1 769.502 769.516 0151*4+ TN 6833 1 1
769.541 76 5 *-+ TP 6834 1 1 769.559 769. 573/ IR, 15 oG 6835 1
1 769.965 770.189 .225 Goup®12 | TN 6836 1 1 770.120 770.134 .015 +-+
GG 6837 1 1 770.194 770.406 . 213 G oup0513 | CPT 6838 1 1 770.226 770. 240
L 015 --> (ingPRiegahy 1)1 inverst 7¥th 265er od&tical ' Lines 20infReettD 1 1

770 251 %}Oigaﬁmn0%§EQPIﬁ§§4ﬁ:%h;t§;9m§4251%gngg§txpé ﬁ% T 6842 11
770.365 770. 379 . 1 770.516 771.546 1 % oup0514 I
TN 6844 Tl1T77RoBedogs Roh79on568 a0 GrpSpENIE G84SS Tthen7he 584t 792 086 . 523
> 1 TBYRBID (ndiddiedB) 77 0641s WRnted 1o BB84T0dn hehl) 722 771 925
.204 Group0515 1 TN 6848 1 1 772.963 77% 977 .015 +-+ TP 6849 1 1 773.358
773.387 .030 *-+ 30 GG 6850 1 1 773.360 773.950 .591 G oup0516 | CPT 6851
1 1 773. 389 778 488 ¢085t:05- > dtor TRerdBSReibnel 773. 399 773.483 .085 *-* The
"Type" dé&scriptor of:iths.3594 {kdenunbess 6644ay--++s "TP" 35 showing that is
Ti targetis om the negatpvezgtiviand .o the doubl e-stranded genom c DNA
Because the Ti »andit he 2221 at'get's have to be on the sane strand, the T2
tar ge‘t0 (FY nuntyer 6852p.44d syyalas t hest ype descriptor "TP'. 40 The T1-T2

| oop di agram above can be read by tracing the path

Group0493 (Id number 6646) has the type descriptor “GG”. The
same is true for the group headers through to Group0516 (Id

number 6847).

15
Group04a3
Gene Name COG_Id Chromosome Direction Start Stop Length

20 VNG0S64C  COG2469 5 1 positive’ 735.009 735.881 .B73
Group0494
Gene Name COG_Id Chromosome Direction Start Stop Length

25 VNGOS65C  CO0G2469 5 1 negative 735.910 736.713 .864
cheR C0G1352 N 1 regative 736.840 737.544 . 705
Group0495

30 Gene_Name COG_Id Chromosome Direction Start Stop Length
chep COG1871 N 1 negative 737.643 737.972 .330
Groupl49g

35 Gene_Name COG_Id Chromosome Direction Start Stop Length
VNGO968H  COG1776 N 1 negative 738.107 739.24s6 1.140
cheCl COG1776 N 1 negative 739.248 739.835 .588
Group0497

40
Gene_Name COG_Id Chromosome Direction Start Stop Length
cher coGne43 N 1 negative 739.838 741,844 2,007




fromthe * of the Tl to the right to the appropriate *, then by tracing a
path down the diagramto the first *, then by tracing a path left to the *
of the T2. Wen horizontal |ines 59 24 NOVEMBER 2006 WD 2004/ 005459

PCTI US2003/ 016248 (i ndicated by -) intersect w th ot hep4awoVEMBERI20065S
(indicated by 1) then the synbol at that point is changed to a +. \Wen the
T1-T2 | oo contain an groups of genes then th riical  synbol

(i ndi cat eﬁ"gg"%‘?““g“r% +) is changed to @as shown bel oW gﬁzlgy:'zﬂéﬂﬁi)m Jobno Chr
Start Stop Length GeneName TN xx 1 1 278.386 279.148 .763 *---* XX xx 11
278.387 278.416 .030 * 0 XX xx 1 1 278.421 278.450 . 030 * @10 TP xx 1 1
278.452 Z78'8%2 441 *---* Goup0493 (1d nunber 6646) has the type

descri ptor "GG'. The sane is true for the group headers through to
GOUpOSl C_t a\e CI%G Irﬁ)er 6@&07“)50:“& l%rection Start Stop Length

e Ched ___woS2201 N 7 1 nmegative 741,846 743.248 _ _1.903  _ _ _ _ _ ______________._
Group®93 CGene Name COG Td Chronbsone DiTection Start Stop Length 20

- VN@964C 469 S 1 positive 735.009 735.881 .873
G’OUpO49 i:;game cos Id Ch 8033 D:.rection qlfésr e%gégn éet: rt St Op Lengt h 25

VNGO9GF C 0246 1 neqat| ve "f

864" 'cheR COGL352 N 1

Q)GlS?l Nucds-iaegati ve 737. 643 71%2‘!:1%:_72?{3%39 7414, 489 .594

Goup049@m3§50§3ene Name COG |d Chronosone Direction Start St op Length
VNGD969H COGL776 N 1 negative 738.107 739.246 1.140

Gene_Name COG _Id Chromosome Direction Start Stop Length
VNG09794 1 positive 744.606 745.51l1 .906
2
Group0502
Gene Name COG_Id Chromosome Direction Start stop Length
VNGR981C  COGD436 E 1 positive 745.648 746,763 1.116
25 e e
' Group0503
Gene Name COG_Id Chromoscme Direction Start Stop Length
VNG0382C  COGl873 5 1 positive 746.843 747.133 .291
30 VNGO2B3C  COGDE18 R 1 negative 747.151 748.605 1.455
tRNA-Lys 1 positive 748.778  748.851 .074
Group0504
35 Gene_Name COG__I.d Chromcsome Direction Start Stop Length
VNG0985H 1 positive 749.392 751.398 2.007
VNG0O98E6H 1 positive 752.276 752.803 .528
VNGO98TH 1 pesitive 753.131 753.547 417
VNGO98BE 1 positive 754.149 754.391 .243
460 VNGO989C  COG0582 L 1 negative 754,459 755.481 1.023
VHGO930H 1 positive  756.910 756,183 L1744
VNGOS9LH 1 negative 756.675 757.016 .342
VNGO992H 1 negative 757.409 758,119 L7111
VNG0993H i positive 758.465  759.277 .B813
45 - - -——- -——
Groupds0s
Gene Name COG_Id Chromosome Direction Start Stop Length
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chad COGL776 N 1 negative 739.248 739.835 .588

G oup0497 40 Gene_Nane COG Id Chronosone Direction Start Stop Length cheA
COX643 N 1 negative 739.838 741.844 2.007 24 NOVEMBER 2006

24 NOVEMB 2(906 WD 2004/ 005459 PCT/ US2003/ 016248 G oup0498 Gene- Nane
COG Id Chr HEYENESBi rection Start St op Length chel® {6\ negative
741.846 743.248 1.403 5

Goup0499’m€?3f’i’e Nane COG |d Cﬁr’tﬁ?fﬁ’é’?)rré”[ﬁi“r e®f¥Bn St-at Stop Length chew
CO@0835 N“ig?‘i‘egau ve 743.295!7A3rE31 10587 Togy e

hoad 1 positive 760.682 762,487 1.806

G oupQ50Q Gene e Nane COGTd Chronosome DITection Start Stop Length VNR978x
1 negative *43.896 744.489 .594 15

G oup0501_¢ene Ngne COGTE Chr BifEBme *INT ectT®n $t°&Ft Stop Length VNCO979H
74% 511 éo%’”%e T62.609  764.612 2.004

GroupOSOZGmC-'gﬁTe Nane COG |d Chronosone Direction Start Stop Length '..
VNGD981C QOM436, E 1 PO§.Li.ve £45,548 746. 763 1.116 25

romosomne rection Length

CoGhesT C negative  764.619 765.629

& oup0504- Gene- Nate_ c0G | d_Chr 6fbsome. Directi‘on Stalt Stop Length VNG0982C

COGL8IA3 S,olnoR@Si ti Ve 746.843 747.133 .291 30 VNGI983C CO0618 R 1 negative
747. 151 748 605 1.455 tRNA-Lys 1 positive 748.778 748.851 . 074

""""" Gene Nams ~ €08 Id ~ 7 7 T Chromdsome T Direction - Start ~ T “sStop _Lén?;t_h_ TTTTTTTTTEEETEEEESOT
G 0Up0504mgggggﬂ 1 negative 765.775 766.044 .270

20 Group0s509

Gene Name COG_Id Chromoseme Direction Start Stop Length
VNG10008  COG320S 5 1 positive 766.603 766.812 .210

- 25  Grouposio

Gene_Name COG _Id Chromosome Direction Start Stop Length
guaB COGOS16 F 1 negative 766.955 768.538 1.584

30 Grouposii

Gene_Name COG_Id Chromosome Direction Start Stop Length
VNG1062H 1 positive 768.965 769,882 .918

35  Grouplsiz

Gene_Name COG_Id Chromosome Direction Start Stop Length
VNGL003H 1 pesitive 769.965 770.18% 225

40 Groupl5i3

Gene_Name COG_Id Chromosome Direction Start stop Length
YNGL1005H 1 negative  770.194 770,406 .213

45 Grouplsld

Gene Name COG_Id Chromesome Direction Start Stop Length
tRNA-Trp 1 positive 170.516 770.691 176
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35 Gene_Nane COG Id Chronosone Direction Start Stop Length VN&985H 1
positive 749.392 751.398 2.007 VNQ®986H 1 positive 752.276 752.803 .528
VN@987H 1 positive 753.131 753.547 .417 VN®988H 1 positive 754. 149
754.391 . 243 40 VNQX989C Q00582 L 1 negative 754. 459 33NCAEMBER2806
VNGO990H 1 positive 756.010 756.183 .174 VNG991H 1 negative 756.675
;2573 gelsg 7383?9%%@22251 negative 757,409 758. 119 .Pznl,[%sm\%%‘%%H 1 positive

759. 667 zig)\glp.oggo . 204 VNGD995H 1 positTVe 760.365 760. 553 . 189 boa4 COG3413
R 1 positive

G oupCB06,. cane- Nane COG T8 ThroieaBne *ti'r ect®iBn &F4Pt Stop Length acs2
COX0365 @“f%ﬁg_gi tive 762.609 764: 61272 Gog " -

10 Goup8r5°8$51&ene Nane COG Id Chronosone Direction Start Stop Length yaj Q2
CONEMH/ Genl vhieGBL fve 764,019, 765..629 1.011

hiomcsome Directlon Stop Length

pogitive 773,360 _7373.950

15 GoupOSOB,_Ge_D_e__I_\AWE COG—IEI__(_:hr onpsone_Directi on Start St op Length '..

20 G oup@800eGame_flane fFODG Hal thnaimsomendddtect | 11 1Sha¢ toullep Lengt h
VNGlOl%OHtg%?eqS i§ ghéa%hiétyﬁg§§b16e0%hZ96is8JE%e ) ‘2t1e0rse” description

25 G oup®31Bhe connectron.

20 Connectron Relationships - Global_Id Type
7341 transient

Control Sequences - Direction Chromosome C1/C2_Id Start S5top Length
positive 1 6612 732,401 732.534 .134
25 ’

Trigger Gene - Mame CoG_1d Start Stop Length

flaBl CoGl1681 731,799 732.380 .582
Target Sequences - Direction Chromosome Tl Id Start Stop Length
30 positive 1 6644a  734.750 734.942  .193
T2_Id Start Stop Length
6B52 773.359 773.483 .085

35 Controlled Genes

Local _Id Chromosome Group Name C0G_I1d  Direction Start Stop Length

1 1 Group04983 VNGO964C COG2469 positive 735.009 735.881 873

2 1 GroupD494 VNGO965C CO0G2469 positive 735.910 737.544 1.634

3 1 GroupD4394 cheR COG1352 negative 737.544 736,840 105

40 4 1 Group495 chep COG187% positive  737.643  737.972 .330
5 1 Group0496 VNGO969H COG1l776 positive 738.107 739.835 1.728

6 1 Group0496 cheCl COG1776 negative 739.835 739.2489 . 588

7 1 Groupl497 chei COG0643 positive 739.838 741.844 2.007

8 1 Groupf498 cheB CO0G2201 positive 741.846 743,248 1.403

45 9 1 Group0499 cheWl COGOB35 positive  743.295  743.831 .537
10 1 Group0500 VNGOOT76H positive 743.896  744.489 .594
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Gene_Nane COG I d Chronpsone Direction Start Stop Length guaB 0000516 F 1
negative 766.955 768.538 1.584

30 G oup0511 CGene_Name COG Id Chronosone Direction StarihNSVEVIBERFENKE
VNGLOO2H 1 positive 768.965 769.882 .918

35 G oupOB12  tEE™ame COG 1 d Chronpsone Direction "SCAPP" 8IS Lengt h
VNGLOO3H 1 positive 769.965 770.189 . 225

40 Group0513“Gene Nén‘é“‘@ﬁi@ TP Ehr onos oRE TR r e¥t-F6n "St-@tt St%®p Lengt h
VNGLO005H 1 negat ive 7%’-‘?1@“%(: ma% oppgtive 745.648  746.763 1.116
1 CGroupQ503 VNG0982C COG1873 positive 746.843 748.851 2.008
45 G qup0514 Gene_Nan€ TS & ChrBREE o™ Tf r e¢t7%n "St&tt 3t*8p Length
$u rp 1 pOsitive 7707818 PH 691 . 17862 BASROVEMBER 2006 WO
2004/ 005459 BCT/ Us20037 518228 VNGL006H"L bsi ¥i¥8 7701827 #7L. 546 . 720

roup0504 VNGOO9S 7 positive 753.131  153.547 .417

G oup0515 5 Gene- Nafe ﬁ‘ﬁ’sofﬂ%” onpsonE Bt ectl o St'aft St df Length
VNGlB&?H 1 ngat | ve 7?oup a VN??B:EC gﬁ%s %ftlve 755.481 154,455 P]

4 VNGODOI0KE positive 756.010 756,183 .174

G oup(616 10226ene Nang Gmg%_]&g romosont. B rect6n '8t 4i t St362p Length flala
05 4 G059

) 4=)b) ive 758.119 757,409

le681 N 1 BOSI tl V? ZZ 950 'poszilve 758.465 759.277

Groupl505 VNGOS94H i 4? 762,487
I’ on

Al ofs the dgta for tagup bARSLENt connec are . pul ¥ e 15 together in
t he fOl l O\M ng tabl € ta@}pos'{)§bo£4he "Ct)i.'sgl?ep"os:.gl Cr"stpEBlenISZ f t h%OGCOﬂneCt ron.

""""""""" 17 Groupds0e acs? ~ T TCOG03ES :Ip'oéﬁzfvé ~"762.609 764.612  z2.00a 7 20

Connectron %' at i onshgpSessr @@bal codgbl ¥RE.. 734labrapshLent | o,

25 1 Group0508 VNGO999H positive T65.775 766.044 270
20 30 1 Group0509 VNGLODOH COG3205 positive  766.603  766.812 .210
31 1 Group0S510 guap COGO516 positive  766.955  768.538 1.584
32 1 Group0511 VNG1002H pesitive  768.965  769.882 .918
33 1 Groupd512 VNG1003H positive  769.965 770.189 .225
34 1 Group0513 VNGLOO0SH positive  770.1%94  770.406 213
25 35 1 Group0514 LRNA-Trp positive  770.516 771.546 1.030
35 1 Group0514 VNGLO06H positive  770.827 771.546 720
37 1 Group031S VNG1007H positive 771,722 111925 .204
38 1 Group0516 flaAla  COGL681 positive  773.360  773.950 .501

30 Controlled Connectrons

Local_Id <Chromosome €1/C2_Id Direction Start Stop Length

1 1 6644 positive T34.735 734.749 .015

2 1 6647 negative 735.378 735.364 .015

3 1 6649 negative 735,403 735.389 .015

35 4 1 6650 negative 735.767  735.753 .015
5 1 6651 negative 735.789 735.715 .015

6 1 6655 positive 736.325 736.339 .015

7 1 6657 positive 736.345 736.359 .015

8 1 6664 negative  737.782 737.752 .031

40 9 1 6672 npegative 738.562  738.517 . 046
10 1 6676 negative 738.989 738.975 L0153

11 1 6677 negative 739.007 738.992 L0186

12 1 6691 negative  741.369 741,352 017

13 1 6694 negative  741.3989 741.374 .015

45 14 1 6696 negative 741.533 741,519 .015
15 1 6697 negative 741.552 741.538 Q15

16 1 6713  positive 745.865 745,879 .015

17 1 €715 pesitive 745.888 745.502 .15

64




Control Sequences - Direction Chronmosonme Cl/C2_Id Start Stop Length
positive 1 6612 732.401 732.534 .134 25 Trigger Gene - Nane COG |d Start
Stop Length flaBl COGL6B1 731.799 732.380 .582 Target Sequences -
Direction Chronosone TI Id Start Stop Length 30 positi24eNOVEMBER 2086. 750
734.942 .193 T2 Id Start Stop Length 6852 773.399 773.483 .085 35 S
Controlle cal Id Chronosone Goup Nane COG |d Directjon Start Stop
Lengt h 1%@%@%@93 VNGD964C CO&R469 positive 735"%8@2"%’3&@81 .873 21
G oup0494 VN@965C COR469 positive 735.910 737.544 1.634 3 1 G oupm4i94
cheR COGlSSZBnegati ve 7376.7544 736.840 . 705 40 4 1 G oup0495 cheD COGL871
positive 737.643 737.972 336%™ & 6llp0408® VNGIRB9H 0001776 positive
738.107 739.835 1.738 6 °1 GPBUPM9E ¢hed'  COGL77%® negat i ve 739.835 739. 248

COGL833 posij,i ve 74§.843 (£48. 851 2. (0§, 14" UPDSGB VNCGD983C 0000618
negative 748,605 747. 151 1.,455.:3,.15..4 .é(),laltp_ 504 VINGO985H positive 749. 392
759.277 9.885 16 1,G oupQ504, YNGOIROEL pasi five 7H2. 276 752.803 . 528 17 1
G oupG604 VNGD987H RoSi tighe (adeif31,6/23- 54510417 4,48 1 G oupG604 VNGRD988H
positive 754:149 754. 391 ;243,49 1,{EQUPLERY VNG989C CORD582 negati ve
755. 481 754.459 1.023 10 20 L. &:QUPRSCH VRE990H ppsitive 756.010 756. 183
174 21 1 GsoupD504 vNAQRR918.e@at iV e:s756:. 036 756, 675 . 342 22 1 G oupD504

VNQD992H negative 798. 11%665%eA0R . %llbor  761.617 017

6 ve _746.2533 74 3
.588 7 1 G Qup0497, cheA (OGIBA3 positive'739. 838°741.844 2.007 8 1 Grou
. 6] ] Vi [ TA6, 4677 S
e 0 e e L A o o mososmir homs s oo
743.896 744.489 .594 63 24 NOVEWBER 7006 "D 2004] 005459 PCTI US2003/ 016248
11 1 GoupCbQl VNGDQ79H Rosi tive. 744,606 jzégﬁiml:d 06 12 1 Groupoggswc
VNGD981C C06Q936 pogiti ve,,(45 64K 7: ; ﬁi del 16 48 1 @ oup0503 V5
8

35 1 6762 positive  761.933  761.9%50 .018
36 1 6764 positive 761.953 761.968 .016
20 37 1 6771 positive 763.283 763.304 .022
38 1 6773 positive 763.306 763.321 .016
39 1 6774 positive 763.346  763.360 .015
40 1 6777 positive 763.362 763.376 013
41 1 6781 negative 763.986  763.965 .022
25 42 1 6782 positive 763.965 763.995 .031
43 1 67683 negative 764.011  763.990 .022
44 1 6784 positive 764.000 764.015 .016
45 1 6785 negative 764.089  764.075 .015
a6 1 6786 negative 764.108  764.093 .016
30 47 1 6787 positive 764.156 764.171 .016
48 1 6788 negative 764.177 764.156 022
49 1 6790 negative 764.195 764.181 .015
50 1 6792 positive 764.181  764.204 .024
51 1 6793 positive 764.213  764.227 .015
35 52 1 6800 positive 764.791  764.808 .018
53 1 6801 negative 764.813  764.794 .020
54 1 6803 positive T764.810 764.826 .017
55 1 6804 negative 764.832 764.818 .015
56 1 6805 positive 764.831 764,853 .023
40 57 1 6806 positive 764.856 764.870 .015
58 1 6807 negative 764.998 764.984 .015
59 1 6809 negative 765.014  765.000 .015
60 1 6811 mnegative 765.446  765.431 .016
61 1 6812 negative 765.473  765.456 L018
45 62 1 6813 negative 765.494  765.479 .016
63 1 6821 negative 766.653  766.635 . 018
64 1 6823 negative 766.675 766.655 .021
65 1 6838 positive  770.226 770.240 L0135
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23 1 G oupD504 VNR993H positive 758.465 759.277 .813 24 1 G oupD506
VNGD994H positive 759.667 762.487 2.820 15 25 1 GroupD505 VNGD995H
positive .760.365 760.553 .189 26 1 G oup0505 boad4 COG3413 positive

760. 682 762.487 1.806 27 1 Group0506 acs2 COGD365 posi2BiNGVEMBERGD0864. 612
2.004 28 1 Group0507 yaj 02 0000667 positive 764.619 765.629 1.011 29 1
c;oupcscs‘gygg%ggH positive 765.775 766.044 .270 20 30 1 GroupOSD9 VNGLOOOH
C0G3205 pos! t1VE>786. 603 766.812 . 210 31 1 G oupodtd/Ugtaw: 516 positive
766.955 168.538 1.584 32 1 Group0511 VNGLOO2H positive 768.965 769. 882
.918 33 1 G,0up0512 VNGLOO3H positive 769.965 770.189 .225 34 1 Gxoup0513
VNGLOO5H posj.tive 770.194%3}73°44% . 71852573851 GBup0514 t hNA-Trp positive
770.516 771.546 1.030 36°1 GOUFOEIAUNGIDYBH po¥itive 770.827 771.546
.720 37 1 Q,oupOS15 VNGLOQ7HBGST t Ve 7710722 7792925 . 204 38 1 Group(616
flaAl g COGL6H1 positive (3. 3607773, °95% . BOT' 30 ¥bntrol led Connectrons
Local _I d Chronosone C/C2Td "B F&ct "8RSt At St op®Length 1 1 6644 positive
734.735 734.749 . 015 2 1 6647 negative 735.378 735.364 .015 3 1 6649
negative 735.403 735.389 .015 35 4 1 6650 negative 735. 767 735.753 .015 5
1 6651 negative 735.789 735.775 .015 6 1 6655 positive 736.325 736. 339
.015 7 1 6657 positive 736.345 736.359 .015 8 1 6664 negative 737.782
737.752 .031 40 9 1 6672 negative 738.562 738.517 .046 10 1 6676 negative
738.989 738.975 .015 11 1 6677 negative 739.007 738.992 .016 12 1 6691
negat i ve Aditiyggofa Syprhetiy Vitgudl G68reciagat b erypéll 8 ordtal@sd . 015 45
14 1 16696 negative 741.533 741.519 .015 15 1 6697 negative 741.552 741.538
.015 16 1 6713 positive 745.865 745.879 .015 17 1 6715 positive 745.888
745.902 . 015

A synthetic virtual connectron of type 15 in which the Cl1 and C2

are natural elements, the Tl is a natural element and the T2 is
a synthetic element can be introduced into the P. aeruginosa

15 genome by modifying the DNA double-strand sequences at
4838.155kb through 4838.323kb for a length of 0.16%kb.

To create this example of a synthetic connectron of type 14 the
TZ sequence for natural connectron 23295 (old position
20 4848.679kb through 4939.847kb) was copied into the new position

stated above.

Connectron 28739 is an example of a synthetic transient

connectron, It is described as

25
cl/c2 Ti~T2
Global Id Chromosome Cl_Id C2_Id Chromosome Ti Id T2_Id Connectron_Type
28739 1 53464 53464 1 53531 53569 transient
30
The C1/C2 source of the transient connectron 28739 is
represented in table 1 as
Type Num Jobno Chr  Start Stop Length GeneName

35 cer 53464 1 1 4832.718 4832.838 .121 ==>  LPDIV LT REE VR
' 66 '




64 24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/ 016248 18 1 6716 positive
746.140 746.155 .016 19 1 6719 positive 746.162 746.176 .015 20 1 6721
negative 746.259 746.229 .031 21 1 6726 positive 746.453 746.467 .015 5 22
1 6729 positive 746.469 746.483 .015 23 1 6733 negati pa NGNEMBER2006905

.015 24 1 6734 negative 746.941 746.927 .015 25 1 6745 negative 759.552
759. 509 , 6750 positive 760.774 760. 789 7 1 6751 positive
760. 798 73@6§W§&5 17 28 1 6753 positive 760.878 73%?%%%“%@% 29 1 6754
positive 760.897 760.912 .016 30 1 6755 positive 761.496-761.510 .015 31
1 6756 positive 761.516 761.533 .018 15 32 1 6757 positive 761.542 761.557
.016 33 1 6759 positive 761.576 761.597 .022 34 1 6760 positive 761.601
761 617 1047135146952 0B0s ! i \eﬁlzficlra%é?eer?@wé@ cbecdh 106704 positive
761.953 761 968 .016 20 37 1 67/1 positive 763. 763.304°.022 38 1 6773
posi ti ve $6XH06 78% d2ttep1 39d31086??4t%'s|tf1w%1/‘¢830%0?63n 360 .015 40
1 6777 p@sufd:éIQCZGigsWtﬁé%&lﬁlvg&raﬂa df Q?agldcﬂﬁﬂﬁtb’&eané@é g6 763. 965

. 022 % 6782 positive 763965 763, 995 031 1 6783 negative 764.011
763. 9 0 2 @E“_’i ®784 5oLt tioFe V6 AF”OGblsi6’4‘39%5”0”@961“%%96*785 negative
764. 089 T84CHEmnn8dbromGolr&T 86 BRgaldgue V641108 Hid 093 endhbe 30 47 1 6787
p05| tive @4 1[%6 (Z)t 171,016 80% 6788 negatl ve 764.1 764.156 .022 49

6790 n&gati Ve 76a Y5 764N §1S (HAFCTIRAr RECHES| £i ViFAPEACAB1 764. 204
.024 51 cbned&3Foposi $imdea¥by, 2h8 V&4 e227pP” GbD1ld indicate a

permanent connectron that is shown in a later example. The
10 “Start”, “Stop” and “Length” descriptors throughout these

examples are given in kilo-bases ({KB}).

The T1-T2 target of the transient connectron 28739 as shown in

table 1 is represented as

15
Type Num Jobno Chr Start Stop Length GeneName
TP 53531 1 1 4836.526 4836.721 .194 -
CPT 53532 1 1 4836.728 4836.746 .019 05-> |
TP 53533 1 1 4836.728 4836.746 .019 oy
20 m™ 53534 1 1 4836.728 4836.77% .052 oy
cPT 53535 1 1 4836.748 4836.779 .032 05-> |
TP 53536 1 1 4836.748 4836.779 .032 -
CET 53537 1 1 4836.781 4836.821 .043 05-> |
TP 53538 1 1 4836.781 4836.821 .041 T—
25 m 53539 1 1 4836.781 4836.918 .138 —s
TP 53540 1 1 4836.840 4636.85% .016 s
CET 53541 11 4836.877 4836.918 .042 08-> |
TR 53542 1 1 4836.877 4836.918 .042 "t
TR 53543 I 1 4836.940 4836.957 .018 oy
30 cer 33584 1 1 4836.940 4836.962 .043 05-> |
€oT 53545 11 4936.990 4837.123 .134 05-> |
TP 53546 1 1 #836.990 4837.123 .134 P—.
™ 53547 1 1 4836.950 4837.153 .164 T
cPT 53548 1 1 4837.126 4B37.148 .023 >
35 o 53549 11 837,129 4837.153 .025 P
7P 535492 1 1 4839.155 4838,323 .169 *an

The “Type” descriptor of the Tl (Id number 53531) is “TP”

showing that is Tl target is on the positive strand of the
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35 52 1 6800 positive 764.791 764.808 .018 53 1 6801 negative 764.813
764.794 .020 54 1 6803 positive 764.810 764.826 .017 55 1 6804 negative
764.832 764.818 .015 56 1 6805 positive 764.831 764.853 .023 40 57 1 6806
positive 764.856 764.870 .015 58 1 6807 negative 764. ANGEEMBER 20065 59
1 6809 negative 765.014 765.000 .015 60 1 6811 negative 765.446 765.431
.016 61 *ﬂ@gﬁé g%gative 765. 473 765.456 .018 45 62 1 6813 negative 765. 494
765. 479 .0 %¥>176821 negative 766.653 766.635 . CLISUSEPMHBo3 negati ve
766. 675 766.655 .021 65 1 6838 positive 770.226 770.240 .015 65 24
NOVEMBER 2006 WD 2004/ 005459 PCT/ US20031016248 66 1 6839 positive 770. 251
770. 265 tBlewtrengsd pepeni iRpa. 77BeQupe7ve: J83andthe BB tEr68UL positive
770. 365 1296379 bedh 189 shnBBAS BTN @27 6 4. 70 1 6851
positive 773.399 773.483 .085 Addi ??%Hne gfz ggr Erlait f%]gctyljng |rrt%§§9 nnect ron of
Type 15 'S hbitde 40P dRseEARtREL 1 B2 Wi rtual connectron of type 15 in which
the d and C2 are natural elenents, the Ti is a natural elenent and the T2
is a&sy heﬂc el enent, can be introduced into the P. aerugi nosa 15 genone
by no if)r}Lithﬁg T BREP FHRFFET AHCTRICTR GiFefiead byt trad3g. 18813 thhr ough
4838. 323kirofiothen * engite afi O BBk Bighko tor e8d @pbhbsriexamm) anah @%Synt hetic
connectr%% gf t)épe é4(}he Tzﬁseguence for nat ura connectron 23295 (old
posi ti on 28°4¥AE 85k PP Bl HAg5eN d47EBF WEStcbpitd@ni PY FeRéNhew positi on
st at ed akopeth Cerfnecd riore 28d8%hieSTan emeAph&riebneasMALBEt i ¢ transi ent
ConneCtr(%thléaeé% ggsgylﬂg%grgg%tzgiggjo ellﬁgg%ical lines ({indicated

10 by [) then the symbol at that point is changed to a +. When the

T1-T2 loop does not contain an groups of genes then the vertical

symbol (indicated by | or +) is changed to @ as shown below

Type Num Jobno Chr  Start - Stop Length GeneName

15 XX 1 1 278.386 279,148 .763 *__x
X XX 11 278.387 278.416 030 * ]
xX XX 11 278.42] 278.450 .030 * e
TP XX 1 1 278.452 278.8482 441 Wk

20 Since this synthetic connectron is a virtual connectron there
are no gene groups that are controlled by the existence of this
connectron. Instead the expression of the Cl/C2 sources of six
one-shot connectrons (type designator “CPT* for Id numbers
53532, 53535, 53537, 53541, 53544, and 53544) and one transient

25 connectron (typé designator “CPT” for Id numbers 53548) are

controlled by this connectron.

All of the data for the transient connectron 28739 are pulled
together in the following table that is the “terse” description

30 of the connectron.

Cennectron Relationships - Global_Td Type
35 28739 transient
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G obal -1d Chronosone Cl_Id C2_1d Chronosone Ti _Id T2 1d Connectron_Type
28739 1 53464 53464 1 53531 53569 transient 30 The Cl/C2 source of the
transi ent connectron 28739 is represented in table 1 as Type Num Jobno Chr
start Stop Length GeneNane 35 CPT 53464 1 1 4832. 718 423 NGABMBERI2006
F11111121112112112112111111111 66 24 NOVEMBER 2006 WO 2004/ 005459
PCT/ US200 he "Type" descriptor of this tr /[ C2 connectron
source %8@%4&5 he letter "P" indicates that th}%%hnﬁ%éjlog%zﬁ%ectl on
source occurs on the positive strand of the double-stranded DNA 5 of the
genone. The Ietter "N'" in this place would indicate a Cl1/C2 connectron
source on the negative strand of tpe enomic DNA. The letter "T" in this
descri pt or |n q ates le‘:"'1i’“ranr§"|“"°'e°'r"1 FL/C2 nnec?f“fton ¥eniEP |y, the letter "P
woul d i ndi cate a pe?°rralr‘fent connect r365r‘i t A&t $¥%8f{%wn °h a later exanple.
The 1G "%"rt%nT Stop" and " Len%t h" descrl tors throughout these exanples
0-

n a@_ases zgj{j%) 4931 ILs 26? grget of the transient connectron

are given in
28739 as shown in table i S represén as 15 Type Nun Jobno Chr Start

Stop Lengt ggg@ -mI n§ Qé%m%m; 4 36 52§E§§36 721 194 *-* CPT 53532 1 1

4836. 726 4836. 019, TP 5 3 1, 3%3 gzé #636.746 . 019 *-+ 20

TN 53F34 1 1 4836, 72 4836 779 053" 35 1°774836. 748 4836. 779
032 05> | TP 53536 1 1 4836. 748 4§§6 779 032, %+, OPT 53537 1 1

4836. 781 4836.821 .041 05-> | TP 53538 An%ﬁ 4836781 4836. 821 . 041 *-+ 25

TN 53539 1 1 4636. 781 4836.918 . 138 *- + 53540 1 1 4836.840 4836. 855

. 016 CPT 53244 &ned 4836. 877 4836.918 . 092 OS-> | T9 53542 1 1 4836.877
4836. 518 »o@42 TP 53543 1 1 4836. 940 4836. 957 .018 *-+

Controlled Connectrons

Local_Id  Chromosome €1/C2_Id Direction Start Stop Length
1 1 53532 positive 4836.728 4836.746 .019
20 P i 53535 positive 4836.748 4836.779 .032
3 1 53537 positive 4836.781 4836.821 .041
1 1 53541 positive 4836.877 4836.918 .042
5 1 53544 positive 4836.940 4836.982 .043
6 1 53545 positive 4836.990 4837.123 .134
25 7 1 53548 positive 4837.126 4837.148 .023
8 1 53551 positive 4837.419 4837.448 .030
9 1 53552 positive 4837.572 4837622 .051
10 1 53554 pesitive 4837.962 4837.9%9¢ .038
11 1 53557 positive 4838.217 4838.258 .042
30 12 1 53559 positive 4838.205 4838.362 .068
13 1 53563 positive 4838.457 4838.476 .020
14 1 53564 positive 4838.478 4838645 .168
15 1 53567 positive 4838.654 4838.847 .194
35

Synthetic Connectron formed by a DBEP

40 A synthetic connectron can be introduced into the V. cholerae
genome by introducing a 12-domain zinc-finger protein that

recognizes the sequence
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30 CPT 53544 1 1 4836.940 4836.982 .043 OS-> | CPT 53545 1 1 4836.990
4837.123 .134 05-> 1 '.. TP 53546 1 1 4836.99D 4837.123 .134 *-+ '.. TN
53547 1 1 4836.990 4837.153 .164 *-+ '.. CPT 53548 1 1 4837.126 4837. 148
.023 -->1 35 TP 53549 1 1 4837.129 4837.153 .025 TP 5344MGVEMBERSADNE155
4838. 323 . 169 *-* The "Type" descriptor of the Tl (Id nunber 53531) is "TP"
show ng thgé(i% g% target is on the positive strand of the 67 24 NOVEMBER
2006 WO 20047"8Y5%%9 PCT/ US2003/ 016248 doubl e- st r adGSFSYLHBIHE DNA. Because
the Ti and the T2 targets have to be on the same strand, the T2 target (Id
nunber 53549a) also has the type descriptor "TP". 5 The Tl -T2 | oop di agram
above carrWECFEHY byetdsdirhg t47gIpagIEy f P6PIthe * of the Ti to the right to
the appropriate *, then by tracing a path down the diagramto the first *,
then by Q%FCi”Q a ga$h,left to the * of the T2. Wen horizontal |ines

(i ndi cat eF"BFEETCT ALY SecePwptarPde Rt & EVBERAALC FrRRSienhdi cated 10 by 1)
then the ymabotrat. that point is changed to a +. Wien the TI-T2 | oop does
not cqptain an groups of genes then the vertical synbol (indicated by | or
+) is changed to @as shown bel ow Type Nun Jobno Chr Start Stop Length
CeneNane 15 TN xx 1 1 2#&2386 279.148 .7681=--- XX xx 1 1 278.387 278.416
. 030 * O GO IKxChionpor®78CI4R] 27 B YHGoso®30 T TR2 XK IrohecRdBrvdb2 276. 892 . 441
"---* 20 SiA¢e this synthetticeitonnect fon i a Wt t uadtegionnect ron there are
no gene groups that are controlled by the existence of this connectron.

I nstegd t I of C [ C2 sources of si one-shot ,connectrons
(type desﬂgng?‘gﬁf PRI e tRE enifod COESFToRL3R0 35 800Nn 4801 53544,
and 53544)abadadl dise repraesingad 25 connectron (type designator "CPT" for |d

nunbers 53548) are controlled by this connectron. Al of the data for the

transi ent connectron 28739 are pulled together in the follow ng table that
is the " tTéplese"NmHg}ngr tht i 3575 Stop  Length GeneName
T &07 952,642

I 1 952.777 .136 Ll A Rans L b S Ll S B
15 608 11 952.648 952.777 .130 Fodb bbbk R R bbb
GG 609 I 1 952.846 954,393 1.548 Groupdl27 Wiy e 1o llil
TN 610 1 1 954.486 954.587 .102 L A e e e e Sk b 2 ]
TP 611 i 1 954.486  954.587 .102 R ERanas LA ISR L et
CNT 612 11 954.497 854,589 .093 OS-> JI1YMINEIE IRl b1y 1
20 CBT 613 I 1 954,503 954.520 .018 ==> LE R i by |
CET 614 i 1 954.522 954.58% L0867 “=> LHITEVIALE TRner B by
TP 615 1 1 854,601 954.658 .058 o bbb R R TR R o
TN 616 i1 954. 602 054.658 057 i e S Rk b
CNT 617 11 854.616 954.658 .043 ==> LRRLELRRLLTRndnet veppt 11t
25  cer 618 1 1 954.624  954.639 .016 ==> LEHLLHR TR et 1
CPT 619 11 954,641 054.658 .018 ==> LPETELETRE TR et 1
GG 620 1 1 954.684 958.635 3.851 Group0128 PEIACLRYRTTENTY ey 1
GP 621 1 1 555,956 956.342 .387 vC0897 TLEEETTRRRNTTOEer vhel 1y i
CET 622 1 1 956.873 956.887 .015 ==> PLULEEREEE T bt 1y
30 CPT 623 1 1 956.896 956.910 .015 === RPN TRERELEREND PREIY BY
™™ 624 11 9858.089 958.103 015 T PRI ENEEY TRELT B
GG 625 11 958.840 972.692 14.152 Group0129 POVUETTRLERTEERY CRELT 111
GP 626 1 1 971.304 972.992 1.68% vC0911 CFVEVTRRERTENERL SN 1)
TP 627 11 973.170 973,250 .081 T POLPLRELELEERE el 1y
35 GG 628 1 1 8713.171 973.763 ,592 Groupdilp PUEYTRARRLSLUREEL Y0ELD 441
cpe 625 1 1 973,333 973.434 .096 0S=> UULELII0LTVRRRbEE VREDD 11|
CPT 630 1 1 973.508 973.603 .96 O5-> PIUSTUHEVEYREVEY RRELL 1Y |
TP 631 1 1 973,693 973.773 081 Fed X LELRALLENREREEE LRELT 10
GG 632 1 1 873,767 996.501 22.734 Group0131 b [VLUIEREVERRLEE DRELD 101
40 GP 633 11 974.049 978. 217 4,169 VCD913 ELSIISLERRREReeE snretd 131
CPT 634 1 1 977.711  877.725 .015 ==> P LSOV EERERTen e et 11 1
CPT 635 1 2 977.732  4977.74% .015 =2 L LEEEREY R EERI el By 141
GP 636 1 1 986.166 990.921 4.756 VC0523 FURERERELET L BLEy 1y )
CPT 637 1 1 986.862 986.877 .016 ==> L PUPTELELIURNNES breve g
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30 of the connectron.

Connectron Rel ationships - dobal _Id Type 35 28739 transi ent 68 24 NOVEMBER
2006 WD 2004/ 005459 PCTI US2003/ 016248 Control sequenc@d NOVEMBERI2006
Chronmosone C1/C2_1d Start Stop Length positive 1 53464 4832.718 4832. 838
.121 S Tr - Nanme COG Id Start Stop Lengt 840 4831. 371
4833. 269 ngggm%rget Sequences - Direction chr ond$d &g&]%i Start _ Stop
Length positive 1 53531 4836.528 4836.721 .194 10 T2 Id Start Stop Length
53549a 4838.155 4838.323 . 169 Controlled Genes 15 none Controll ed

Connect r gis Local 'd* CRFofbs O Cl/ C31°d Di réct!i ‘ot Iidt iy E“'St'bﬁ Length 1 1
53532 posti ve:,48386. ‘72§964”é%6992z?5€ 0192 20 2 IB534BEHHL) IV he3e. 748
4836.779 032 & 1 535379051 {1VE 48§6;367G81 48367821 Ux1T 1M 1! 53541 positi ve
4836. 877 :3836. 318 .0 2 DL B354 pasitTYE 4536, 94 0”'493'6“@)32: 043 6 1
53545 posLti Ve, 483 é 7,123 . I 1*53*5143'@Qél':t‘mé,'ﬁgg? 126
4837.148 023 .8 1 5 |ye 48 7.419 )&3::??“2}{'9 ltpléé g 153552

posi ti ve 4837.572 4837, ) lb . ;53558 padl bl 'Vé Iél%ﬁ”élej)g]ﬂsw 999 . 038
11 1 5355/ posiiive 4838. 217 4 §68 25 042 30 120" 54B559" WOEI Y ve 4838. 295
4838./p2 .068 13 1 53563 pOS|t|ve 4838. 457 98387578 620 ii 1 53564
positive GA}:%38 2778 ﬁ 38

r0up:al061%2 15 1, 53567 (:)Lgl %ég/l% 3838. 654 4838.847 .194

are describe

£

5
4}8

Group0127

15
Gene Name COG_Id Chromosome Direction Start Stop Length
vC0894 COGo607 P 1 positive 952.R46 954.393 1.548
Groupl128

20
Gene_Name COG_Id Chromosome Direction Start stop Length
vC0995 1 negative 954.684 954,860 -177
vcoa9g COGO583 K 1 positive 955.014 9535.934 .921
vCQ997 C0G2363 S 1 positive 955,956 956,342 .387

25 vCQe9s CoGh258 L 1 negative 956.372 957,223 .852
vc0899 - COG161) R 1 negative  957.262 958.635 1.374
Group0129

30 Gene_Wame <COG_Id Chromesome Direction Start Stop Length
vC096Q CO0G2139 1 neqati#e 953,840 960.414 1.575
veo9el COGD457 1 negative 960.516 962.777 2.262
vCo902 CCGO7B0O 1 negative 962.792 963,655 .864
veoo03 . 1 positive 963.686 564,282 L5987

35 vcooos 1 positive 964.284 965,060 L171
vCGoos COG1464 M 1 negative 965.193 966,020 .828
VCG906 cog2011 R 1 negative 966.039 967.740 1.702
VCQ908 Coz30241 E 1 positive 967.976 968,536 .561
vC0o90s COG1609 K 1 positive 969.601 969.551 .951

40 vCo9l10 COG1263 G 1 positive 965.788 971.224 1.437
veo9ll COG0366 G 1 positive 971.304° 972,992 1.689
Group0130

45  Gene Name cOG_Id Chromosome Direction  Start Stop  Length
tRNA-Tyr-2 1 positive 973.171 973,255 . 085
tRHA-Tyr-3 1 positive 973.3440 973,424 .085
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35 Synthetic Connectron forned by a DBP 40 A synthetic connectron can be
introduced into the V. cholerae genone by introducing a 12-domain
zinc-finger protein that recognizes the sequence 69 24 NOVEMBER 2006 WO
2004/ 005459 PCT/ US2003/ 016248 tccccat gag cat agat at g ca@¢giNQVENBERZDY6
Connectron 7580 is an exanple of a synthetic transient connegtron. 5 Cl/C2
T1-T2 d ronosonme C _Id C2_Id Chronosone T1 Id T2-1d connectron
Type 758§quﬁ§ijﬁ’9%ti c O0P 1 607 646 synthetic 10 TId S 2% % get of the
transi ent connectron 7580 as shown in Table 1 is represented as Type Num
Jobno Chr_Start Stop Length GeneNane TN 607 1 1 952.642 952.777 .136

* b r T ek g POSBVTDIRGY 19705950 6%8 952. 777 . 130

K AR R e g g g g hoResitiegs BBG7Y 2882, 84%° 954, 393 1. 548 G oup0127
1111 111 L T I I N8 1071 179544867954, 587 . 102

X bbbt R Fbde b XX ke TP 611 1 1 954, 486 954. 567 . 102

* ++++++"éé'ﬁé"’1::mé"+c*é"*d++'**c+'oIa+Jm+*"-' ct,CNT 612 1 15t954'x,497 954.589 .093 CS->
L PTITTES 1 1 TE") DGOCPT 673 1 £°854:883 954. 520 . 018 >

1T oo d 112331, 1 % 11 ] PUPt 6141 17954 522854, 588 . 067 -->

LT e 1121111 T 11 1 76T

9575601 954° 658 . 058

ZLOL

RN
111
L1

& e 8.272 a2 .
- bt b b o COPNTB1 1 Y5#%602 ‘Y54. 658 . 057
*-++?P++§§-i§-§+++§§i§§%—* +§+++* +*i‘-z:(ij§|‘:|'z 6 2:3: 1Sﬂ :41 611650 54.658 .043 -->
111111 1ok 111 3herd 1201 11 25 CPT, 618,711 624954, 639 . 016 -->
ETETETT bibobh 1 1 1ddioid 1221 11 1, CPT 619,71 641954, 658 . 018 -->
1112001 3kl 1P 11 11111 11 GG 620,01 1, 954. §84,,958. 835 3. 951 Group0128
1112051 | hdkb111 11 11111 11 GP 62L.d 1,955. 956,956, 342 . 387 V0897
| 121 111 13dodsd) 1111 11111 11 1, CRE.622 kel 956,873, 956. 887 . 015 - - >
LETEITT] 122222222 10001l 30_CPT..623. 1_1. 956. 896. 956. 910 . 015 --> 11111
1111111 [ohobgodsz 11111 11 1 TN 624 1 1 958.089 958. 103 . 015
o LI 11112 11 1 GG 625 1 1 958. 840 972. 992 14. 152 Group0129
11120l
NERRRR

1]
1201 | lodnb bidnd 1dod 101111 Londordosdme dilRct@iR6 deadk 97ked04:34R. 992 1. 689 VC0911 |
L1

bdobsh | | lcodb3Bodl 11w | | |

1 negative 996.656 997.972 1.317
veh93z 1 negative  99%.148 998,752 . 605
VC0934 coG2148 M 1 positive  998.242 1000,639 1.398
ve0835 1 positive 1000.710 1001.905 1.197

25 vcosss COG1596 M 1 positive 1001.910 1002.437 .528
VC0937 COG3I206 W 1 positive 1002.462 1005,792 3.331

All of the data for the transient connectron 7580 are pulled
30 together in the following table that is the “terse” description

of the connectron.

35 Connectron Relationships - Global Id Type
7580 synthetic

Control Seguences - Synthetic DMA Binding Protein that recognizes the sequence
tccccatgag  catagatatg cagotaggcg  gcaaght

40
Target Sequences -~ Direction Chromosome T1_Id Start Stop Length
negative 1 807 952.777 952,642 .136
T2_id Start Stop Length
45 646  1005.926 1005.810  .117
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TP 627 1 1 973.170 973.250 . 081 "-=+*[LLLILIIII Il 112122 11 1 35 GG 628 1
1 973.171 973.763 .592 GroupOL30 IILIILIELILLELIEL 1111l 111 CPT 629 1 1
973.339 973.434 .096 OS-> I11111212111111121 11111 11 | CPT 630 1 1 973.508
973.603 .096 OS-> IIIIILELLLLLLIIEEL T1EEL 11 1 TP 631 28 NOYERABERRMWB3. 773
081 *-+* L IIITIITIIIIIIl 11111 11 | GG 632 1 1 973.767 996.501 22. 734
Group0131 L1111l 11111 11 40 GP 633 1 1 974 049 978.217 4.169
vcoo13 1 119 H“H“Hs L1111 Lilt] Il CPT 634 1 1 977. 7+TS 9"?%8 015 --> |
LUUIELTT Il 11222 11 | CPT 635 1 1 977.732 977.746 .015 --> |
L11111122111)11 11111|| | GP 636 1 1 986.166 990.921 4.756 VC0923 |
11111111f R Ge'filll Il | CPT 637 1 1 986.862 986.877 .016 -->

|

!

¥
LT TS P00 S 1 "0 24 NEVERBER 20082 WD 3t904/ iersU59
PCT/ US2003/ 016248 cﬁTG‘é‘S‘%m "‘:1”‘986”@@% BE6:'899™ G5 242 1111111111111111
L g1 1 TN 639 1 178967 BEE" 996, 57772002 *24%%) |1 ¥4 111801111 (1111 ||
TP 640 1 1 996.556 99 "’5’ o ? SO RN PR A ] 1 GG 641 1 1
996. 656 1005..792 9. 13 ; Cl’T' TP FiPfacinyin 1 o 642 11
1002. 462 1005. 792 3.3 mpygg)%” E Tef‘ﬂt’l"ﬁ |15i’ ﬁzﬁ 2@3 ?Zf 1P 643 1 1
1005. 810 1005. 874 . 6§rou [ L ey 44 1 1 1005.810
1005, g1 . 113 05-> 41 ELE I 11T ) "’ﬁ %21 1005. 810

1005. 926 . 11% --> 11,1;;@1191%39;21114,(;0 1119163 §4§ 105 810
1005. 926 . 1111 B R = T e 3;5+++++++* ++ ia %]5)0127B 1 hr ough

29 Ve posi 1ve 963

G oupOL32 arﬁ descr|bggmhﬂslﬁ91 positive 964,284  965.060 77
"""""""""" Groupll2g ¥cO90S = “C0G1464 ~ negative 9'53 '02'0' “965.183 .28 T~ T T °™°
G oupf¥127 1513Gene Na_:”@m% $cbboCNT QODS OB, DL 1 €6 LQN oL ABt §t79;p Lengt h
VC0894 CGEO6Q7 P 1 pOSiiobi¥EvcPr. 84629541393 19654‘@ 966.536 .561

1 Group(l28 vC0909 COG1E09  positive 968. RO G959, 551 G581
G oupQO128 201sGene NaMerolabdm $cob1 NI QABS OB L I e h@n S Akt step Length
VO0895 1 negative 954 caGth:0ads8600s0dcl 7p0s VD896 G583, K 1, ppsitive 955.014
955. 98Y . 9211s VCO897% GRXs2a303waaryd POSI t joViRi1v9554:998 9561342 .387 25 vcoe98
CO@258 L 1 ﬂegat ive 9:5\6013]7‘2:0%7 223 . &5121113 973.767 994.501 22.934

1VE

20 1 Group013l VC0913  COGO845 positive  974.040  §78.217 4.169
21 1 Grouptl3l vCO91S positive  978.272  978.382 11
22 1 Group0l3l vC0916 COGO324 positive 978.644 979,144 .501
25 23 1 Groupll3l vc09l7 COG0381 positive 979.457  980.575 1.119
24 1 Group0i3l vC0818  COGO677 positive  980.585  9B6.155 5.561
25 1 Group0l3l VC0923  COGLO45 positive  986.166  990.921 4.756
26 1 Groupfl3l V0928 positive  891.117 991.932 .B16
27 1 Group0l3l VC0929 negative  993.364 ©932.1338  1.227
30 28 1 Group013l VC0930 positive 093,628  996.501 2.974
29 1 Group0l32 VC0931  COG3307 positive  996.656 1005.792 9.136
30 1 Group0l32 VC0932 negative  996.752 998,148 .§05
31 1 GroupDl32 VC0934  COG2148 positive 999,242 1000.639 1.398
32 1 Group0132 vco9ls : positive  1000.71¢ 1001.906 1.197
35 33 1 GroupDl32 VC0936  COGL596 positive 1001,910 1002437 .528
34 1 Groupdl32 VC0937  COG3206 positive 1002.462 1005.792 3.331

Controlled Connectrons

Local_Xd Chromosome Cl/C2_3d Direction Start Stop Length

40 i 1 612 negative 954.589  954.497 .093
. 2 1 613 positive 954.503 954,520 .018
3 1 614 positive 954,522 954.588 L0867

4 1 €17 negative 954,658 954.616 .043

5 1 618 positive 954,624 954.639 .016

45 6 1 619 positive  954.641  954.658 .018
7 1 622 positive 956.873 956.887 015

8 1 623 positive 956,856 956.910 015

9 1 629 positive 973.33% 973.434 .096
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VC0899 COGL611 R 1 negative 957.262 958.635 1. 374

G oupO129 30 Gene_Nane COG Id Chronpsone Direction start Stop Length
VC0900 COG2199 T 1 negative 958.840 960.414 1.575 VCO@NGWEMBER 4006
negative 960.516 962. 777 2.262 VC0902 COX0780 R 1 negative 962.792 963. 655
.864 VCO 'zo%w%%é%ti ve 963.686 964.282 .597 35 VO0904 1 positive 964.284
965. 060 . 5 COGl464 M 1 negative 965.193 96662611858  vcoooe
COG2011 R 1 negative 966.039 967.740 1.702 V00908 COX241 E 1 positive
967.976 968.536 .561 VCO0909 COGL609 K | positive 968.601 969.551 .951 40
vVCogi 0 00612%’3 G 1 positi ¥R FBYYBEHTE, 2%21‘03’_ 437°9sv00911 COR0366 G 1
positive 9717304 972.992 Pieggitive 7.7 o779 015

635 positive 877.732 377,746 -D15

G oupQ130 45 “Gene_ Ngme COEB’| d°CHionBSdffe B fectiofi®Start Stop Length

t RNA- Tyr-2 1 posi ti ve 9736771""39'7? QB9850 gWE-99  +BNA- Tyr-3 1 positive
973.340 973.424 . 083 71 2% NOVENEER 2006 1""Wj"2004’7‘605459 PCT/ US2003/ 016248
t RNA- Tyr-4 1 positive 9737509°97% o¥3* %088 *¥RNA-MYr-S | positive 973.679
973.763 .085

G oupl@ 31 5 Gene-Nane COG |d Chronpsone Direction Start Stop Length VC0912
1 positive 973.767 973.862 .096 VC0913 COX0845 Q 1 positive 974.049
978.217 4.169 VQC0915 1 positive 978.272 978.382 .111 10 VCQ0916 COX0394 T |
posi ti ve SyRgheR gPgndatron Sixirmed(O3P 147 PFABOA0381 M 1 positive 979. 457 980. 575
1.119 VC0918 COXN677 M1 positive 980.595 986. 155 5.561 VC0923 COGL045 E
| positi \ﬁe 9 gqe]tGG 990. 921 4.756. VC0928 1 cPOSi tive 991.117 991.932 .816

1c connecfron can be introduced inte the V. cholerae

15 genome by introducing a PNA that recognizes the sequence
tecccatgag catagatatg caggtaggeg geaagt

Connectron 7581 is an example of a synthetic transient

20 connectron.

c1/c2 T1-T2
Global Id Chromosome Cl 1d C2_Id Chromosome Tl _Id T2 _Id Connectron_Type
7581 1 Synthetic PNA 1 607 646 synthetic
25
The T1-T2 target of the transient connectron 7581 as shown in
Table 1 is represented as
Type Num Jobno <Chr  Start Stop Length GeneName
30 TN 607 1 1 952.642 952.777 136 R L e S it e T S L LS 2
TP 608 1 1 952.648 952,777 .130 L R R r L L ST
GG 609 1 1 952.84¢ 954,393 1.548 Group0127 A LEY L0 E 8 00t 1ttt
™ 610 1 1 954.486 954 .587 .102 e e R i s L o)
TE 611 11 954.486 954.587 .102 R s T L e Lt
35 enr 612 1 1  954.437 954,589 .093 0S=> LILLVERRLE TEITERED F 614t
CET 613 11 954.503 954,520 .018 ==> ATHCEEERd rrrredd v v 40
CET 614 11 954.522 954.588 Rily) ==> ({0 Ede Trerten e oot
TP 615 1 1 954.60r 954.4658 058 L e L R L L e
TN 616 1 1 954.602 954.658 .057 L RS SR TR SRS N S LR
40  cwr 617 1 1 954,616 954.658 .043 ==>  HECVHIEH T e |
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15 VC0929 1 negative 992.138 993.364 1.227 VC0930 1 positive 993.628

996. 501 2.874

G oupO132 20 Gene Nane COG I d Chronopsone Direction StaryNHYRVMBERECDE
VC0931 COG3307 M 1 negative 996. 656 997.972 1.317 VC0932 1 negative

998. 148 99‘g ;%% 605 VC0934 CORX148 M 1 positive 999.242 1000. 639 1. 398
vcoo3s 1 pderPa™000. 710 1001, 906 1.197 25 VC093ECEBEEAE 1 positi ve
1001. 910 1002.437 .528 v(Q0937 COG3206 N 1 positive 1002.462 1005.792 3. 331
Al of the dat? a ri the®t¥andi‘éit cofffect r o 7580146 Hul'l'éd! B0 t oget her in
the fol I gy ng tabl ¢ ti aﬁq j;b lzjéeg:tegé;;é; descti'ptitgh!igf! YHe 'ebnnect ron.
_______________________________________ Growpbizs  I1IILILNIDDI_ UL oL 35
Connec r qp, Rel 3} i onshi s = 956lf"zl | o ”Wff@”' CEBY SRt HEL e Cont ol
Sequengcesj: Syg hetll(lf @ih in |8?1;g Pr 8Jt ein that'”t"é'f::b'gH I7led 1Y ttu‘é:sequence
tccccat gag cat ggat gt g gaggf agg gcaa jt 40 'I"a_r+ ot ga| Ut{é:nﬁé% Direction
Chronosong T1_Jd Stlagtgt aqt ative H“H ?”:7'*7' 952. 642 . 136

T2 14 Stagt Sigp Langt o§ j%% it “:7 72194 'NOVEMBER 2006
WO 20§/ 095459 2PCTI us2 Q, 3)1 Conto ed g;e bocal 1 H Chtonosome Group

D

Name COGg:d Diggction §;3a1rI §430193 Len hsrou i H?:::\/(:ﬁ!?él: CO0607
positive 252. 846 9§4 393 ks 948 132 %zoup > ||1 L i 1|P| ;I qu 954. 684
958. 635 3,951 5,3 1 & Qupdl128, \gg;osgaoggoeo |1 014, 955.934 . 921
4 1 GoupPl28 ¥{0897, CX2363 ;. ROSI ti Ve, 955. 56 ér! |m3 § 2 1 Group0128
vC0898 C0258;:negat i V987 . 28301956, 34 20ufdP? | m]m QHROS $|| 899 CoGl611
negative 858. 63D 9571262 cks 3¢f.217 .16 veous DO VL L
cPT 634 1 1 977.711  977.72% .015 ==> L LRELERRITRLLINE YEIE 1L
cer 635 1 1 977.732  977.746 .015 T IR I
Gp 636 1 1 986,166 990.921 4.756 VC0923 FVRELTRETTee by b il
20 cer 637 1 1 986,862 986.877 014 == L TRURLETTORTAR T TETL Iy
cer 638 1 1 986.885 986.899 .015 ==> L TRV EEH LR LREE) TIrIT 1Y)
™ 639 1 1 996.556 996.577 .022 St ® LEEELLRLLII T 1Y
TP 540 1 1 996.556 996.577 .022 *bm bR R ] 1]
GG 641 1 1 996.656 1005.792 9.136 Groupd132 bl R1L BETLRLLUNITRLIIL 1T |
25 ep 642 1 1 1002.462 1005.792 3.331 veoe3? ELREE BELESLLIINTEENTD 1)
TP 643 1 1 1005.810 1005.854 ,065 o S S R RS E s SR
cNT 644 1 % 1005.810 1005.921 .112 05=> EVIRLIENE | TLRIEbEerEnnninst
CPT 645 1 1 1005.810 1005.926 117 ~=> FVLLELENE L LRIt b rnetnie
TH 646 1 1 1005.815 1005. 926 L117 B e A R L S e P e
30
Group0127 through Group0132 are described in Table 2 as
Group0127
35
Gene Name COG_Id Chromosome Direction Start Stop Length
VC0894 COG0EDT P 1 positive 952.846 954,393 1.548
Group0iz2g
40
Gene_Name COG_Id Chromosome Direction Start Stop Length
VCO895 1 negative 954,684  954.860 .177
VCo896 CoG0583 K 1 positive 955.014  955.934 .921
vCo8s? CoG2363 & 1 positive 0955.956  55§.342 .387
45  vcoses CoGo258 L 1 neqative 956.372 857,223 .852
V0899 Cosléll R 1 negative 057.262  958.635 1.374

15




7 1 GroupOL29 VC0900 COG2199 positive 958.840 972.992 14.152 10 8 1
Group0129 vO0901 COR457 negative 962.777 960.516 2.262 9 1 Group0129
VC0902 COR0780 negative 963.655 962.792 .864 10 1 G oup0129 VC0903
positive 963.686 964.282 .597 11 1 Group0129 VC0904 peaiNOVEMBER A6
965.060 . 777 12 1 Group0129 VC0905 COGl464 negative 966. 020 965.193 . 828
15 13 1 G oup0129 VC0906 COG2011 negative 967.740 966. 039 1,702 14 1

G oupO129 WVeO8EE 00241 positive 967. 976 968.536 EAASMRUIRG o, n0109
VC0909 COGL609 positive 968.601 969.551 .951 16 1 GroupOl29 VC0910 COG1263
positive 969.788 971.224 1.437 17 1 Group0129 VC0911 0000366 positive
971.304 §7%°692 1.689 20 18 1 Group0130 t RNA-Tyr- positive 973.171 973. 763
.592 19 1 Groupd 3l VO0912 positive 973.767 996.501 22.734 20 1 G oupOl 3l

VD913 ﬂ“% °‘6§°} ti veFrATo4 8. 28774, 169 211" G oupOl 31 VC0915

posi tive 2918 382 . 111 "F71 @ic?u oi“%f“voo@i’e COR0394 positive

978. 644 979, 144 ?1 55 23 1 d"’%?dﬁi‘)l &) 7”(:0(&)%1 posi tive 979. 457

980. 575 9 BX" Group0131 VEHg8 ”66(%6%"? osi t Ve 980.595 986. 155 5. 561

25 1 Groyp01al v00923 0001045 Epdéﬁ"%u y8 986; ié 99059921 4.756 26 1
Group0131m ive 99 ﬁ*f"@g 9%2 gy 27 1 Group0131 V(0929
negatjpve, § 3%% %38 1. 22750728 % v 0930 positive 993.628
996. 501 gcogoy ng,zg[ qOup013 3/@@‘@%1 05| e 996. 656 1005. 792
9.136  3Qcolos O QAR 32, VO0932, negat |ng 998 8 .605 31 1 GroupOl32
VC0934 CQG2148 RGsstiye 999. g4rg oo Group0132 VC0935

posi ti ve ;&0Q0. 7&&3%002 906 1, zmg \ D13 YC0936 0001596 positive
1001. 810 10_02&_437__,_52.8___-3_4__1____--9_up0132 VCI)937 06 positive 1002. 462
1005. 792 ;3,334 Controlled Connectrons Local _Id Chr onbsone C1/C2 Id
Direction Start Stop Length 40 1 1 612 negative 954.589 954.497 .093 2 1
613 pOSi tein¥ Qn9dO%e 8O3 954 mdQe - AkBriond 1eabl4 PQS 111464954, 522 954, 588 .067 4
1 617 negahipe 954. 658 954. 616,043 o5 1) 648,005 L e 954. 624 954.639 . 016
45 6 20 618=ppsi tive 954. 641 954,608 Rk 3124022 pesitive 956. 873 956. 887

. 015 tRNA-Tyr-4 1 positive . 973.508  $73.593 .085
tRNA-Tyr-5 1 positive 973.679  973.763 .085
Group0131

25
Gene_Name COG_Id Chromosome Directicn Start Stop Length
V0912 1 positive 973.767 973.862 .094
veo913 coGo845s 0 1 positive 974.049 978.217 4.169
VC0915 1 positive 978.272 978,382 111

30 vcosels cOGO3%4 T 1 positive 978.644 979,144 .501
VCe917 COGO381 M 1 positive 979.457 980,575 1,119
vco91a COGOETT M 1 positive 980.595  986.155 5.561
Vo923 COGl045 B ! positive 986.166  990.921 4.756
vC09249 1 positive 991.117 991.932 .816

35 vcoozs 1 negative 992.138  993.364 1,227
vC0930 1 positive 993.628 996,501  2.874
Group(d132

40 Gene Name COG_Id Chromosome Direction Start Stop Length
vCoe3l COG3307 M 1 negative 996.656 997.972 1.317
vCo932 1 negative 998.148  998.752 .605
vC0934 cos2148 M 1 positive 999.242 1000,639  1.398
VC0a3s 1 positive 1000.710 1001.906 1.197

45  vcosse COGL596 1 positive 1001.910 1002.437 .528
vC0937 COG3206 N 1 positive 1002.462 1005.792 3.331




8 1 623 positive 956.896 956.910 .015 9 1 629 positive 973.339 973. 434
.096 73 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/016248 10 1 630
positive 973.508 973.603 .096 11 1 634 positive 977.711 977.725 .015 12 1
635 positive 977.732 977.746 .015 13 1 637 positive 9%4.NASZEMBERTO06. 016 5
14 1 638 positive 986.885 986.899 .015 15 1 644 negative 1005.921 1005. 810
.112 16 3‘5845 g)oleve 1005. 810 1005.926 .117 10 Slyljnt het i ¢ Connectron
formed by %ynt hetic connectron can be intr SGTERYHEY t he V.

chol erae 15 genorre by introducing a PNA that recogni zes the sequence

t ccccat gag cat agat at g caggt aggcg gcaagt Connectron 7581 is an exanple of a
synt het i &4lr ahsthendiatpFogohe dineoaied] LERNTL1F8 758 lobak -pud. 1€Hr onpsonme C1- 1 d
C2-1d Chr 1 r T 75 ~SYN1 het NA 1 607
646 synt htgtatéggglg 1%1:;1'19 f:g'%b?g%gt%g% tq‘t%é’ %léjgcr}lls?l e§%r5(]:eonéec i \;f 81 as shown
in Tabl €f1the s@peesEnt-ed as Type Num Jobno Chr Start Stop Length GeneNane
30 TN 607 1 1 952.642 952.777 .136 *-++++* +++* +++++++¥ +* ++++¥* ++4+4+ TP 608
1 1 952.648 952. 777 . 130 *- ++++- +++-*+++¥+*¥ - +4+* ++++- +++4+ GG 609 1 1

952. 846 954.393 1. 548 GroupOl?TTTT [FITT1TTT7177 7771111 fill TN 610 1 1

954 486 %g 2 ? 1 Rela loﬂshl 3 j--ii+b-;;.c +d+-|'£'* -t *+* ++* +**+++ TP 611 1 1 954 486
954,587 1023 *- THHrrritTFTHAL L wxp i 44 35 ONT 612 1 1 954. 497 954,589
.093 06> 111111111 111111" ’(’1?" 1 CPT 613 11 954 503 954.520 . 018
o> 1@11%&g;;que;cggllgjmm ol b - 614 1 1 954.522 954.588 .067 -->

LLLTITT |tgccgaggggljc;tgga4atg . géta;gcg o E?g?%i% ”?f‘ “1"954. 601 954. 658 . 058
* o bbbt RS TN 616 1 1 954. 602 954. 658 . 057

= bbb R+ B ka0 ONT,617 . 1 954, 616 954,658 . 043 -->

U O T O I I W P i 607 952,777 932,642  .136
15
T2_1d Start Stop Length
646  1005.926 1005.810  .117
Controlled Genes
20  rocal Td Chromosome Group Name €OG Id Direction Start Stop  Length
1 1 Group0l27 vCOB94  COGO607 positive  952.846  954.303 1.548
2 1 Group0128 VC0B9S positive 954.684 958.635 3.951
3 1 Group0l28 VCOB96  COGO583 positive  955.014  955.934 .92l
3 1 Group0128 VCG897  COG2363 positive  955.956  956.342 .387
25 5 1 Group0l28 VCGS98  COGO258 negative  957.223 956,372 .852
5 1 Group0l28 VCOBIS  COGL611 negative  958.635 957.262 1.374
7 1 Groupdl29 VCO9D0  COG2199% positive  959.840  972.992 14,152
B 1 Group0l29 VC0901  COGO457 negative  962.777  960.516 2.262
9 1 Group0129 vc0902 COGD780 negative 963.655 962,792 .864
30 10 1 Group0129 vC0903 positive 963.686  964.282 .597
11 1 Group0i29 vco904 positive  964.284  965.060 L7771
12 1 Group0l29 VCO90S  COGL464 negative  966.020  965.193 .828
13 1 Group0120 VCO906  COGZ011 negative  967.740  966.039 1.702
14 1 Group0l29 VCO90B  CDGO241 positive  967.976 968,536 .561
35 15 1 Group0129 VC0%08  COGL6CY positive  968.601  969.551 .951
16 1 Group0l29 VL0910  COGl263 positive  969.788  971.224 1.437
17 1 Group0129 VL0911  COGO3G6 positive  971.304  972.992 1.689
18 1 Group0130 tRNA-Tyr- positive 973.171 873.763 .592
19 1 Greup0131 vC0912 positive 973.767  996.501 22.734
40 20 1 Group0131 VCO913  COGD845 positive  974.049  978.217 4.169
21 1 Group013l vC0§15 positive  978.272  978.382 .111
22 1 Group0l13l VC0916  COGO394 positive  978.644 979,144 .501
23 1 Group0l3l VCOS17  COGO3A1 positive  979.457 980,575 1.118
24 1 Group0131 ¥C0918  COGOGT? positive  980.595  986.185 5.561
45 25 1 Group0l131 ¥C0923  COGL045 positive  986.166 990,921 4.756
26 1 Group0131 VC0328 : positive 991,117 991,832 .816
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74 24 NOVEMBER 2006 WO 20041005459 PCT/ 1JS2003/ 016248 CPT 618 1 1 954. 624
954.639 . 016 --> LIIILLEITIEIIIII] 11111 if | CPT 619 1 1 954. 641 954. 658
018 --> [IILLEITEEEITIEIl 11111 11 | GG 620 1 1 954. 684 958.635 3. 951
GroupO128 T1LLEITLEIITLEITT T 11 1 GP 621 1 1 955. 35NOHEMBER 20087
VCO897 LIITLEITLLEITLEIl il 11 1 5 CPT 622 1 1 956.873 956. 887 . 015 -->
LEEIEEEETL L i i 11 CPT 623 1 1 956.896 956. 910 . 015 -->
LEEE WP PO 1112 11 1 TN 624 1 1 958. 089 9FETAEH0IYaAS
*o4%]11111111121222 11011 11 1 GG 625 1 1 958.840 972.992 14.152 G oup0129
1111111111111111 111121 It | GP 626 1 1 971.304 972.992 1.689 VC0911 |
LEETTLETTEEERI 1111 Prowspisigsoorp 627 1 $9098, 1909739250 . 08
Ao LB M EPPPSY o0 GG 628reitive 97%%-$2P1 973176397592 G oup0130
LETELELEIETERI L | 1ML §7Eoepp? Yoossiop ooy #esitivg73%983 &PpR79434 . 906 OS- >
LELTEL T 1191201 11T PRS2 8T 630 1 F9073. 5887973°608 . 098 C5- >
111117111121%1111 | 21 Forpis2 ¥p3E31°0%) BFSIvE93°99743. PR32 0g L 3%
fo LLLLEEE TR ' PPPE] YOO 15 GG 6%2Mte 1 199310781 996, 307 22. 734
Gxoup0131 11?611111111&??1’?2 PP PPPF poegpvg33°01 9% §9%41049 F18. 217 4. 169
Vo0913 | LEIT i FEFOFLEER |1 9°P2 Cpe634 112120711 977 725 . 015 -->
L1 '+d-' LY 1L | | | CPT 635 1 1 977.732 977.746 .015 -->
RN "'ﬂciF TITIFTE || GP 636 1 1 986.166 990.921 4.756 VC0923 |
Leerrnefee PR Y520 CAT lé’é?gﬁi“‘it 986.862"988. 877 . 016 --> |
LEEEELEEEETELE TErn 1 T‘E%éiée 1886, 565 9862899 . 015 --> |
NRRRRRNRRRRR RN 6391 52)2.54 96. 577 . 022
*o4r 4111117111111 11111 ] jega“ﬁo 6471 6. 555 996. 577 . 022
Fobb bbbt bpbrrr 1111 ) 100RE 62178 17688, 65671005 792 9. 136 Group0132
11 111 1111111111112111 136 | g;‘ 5542 1 1 1002. 483 1005. 792 3.331 VCD937
LU LRI T 1l po;[av§4’,356]a.,31 1005. 810,,1005. 874 . 065
*-++++++*++*+*+++++++++++§++*$m$“e Q44 L1, 1005 10 1005. 921 .112 C&->
LTI 14g 11 1141111112111114% ;,(;ELVE64§,313391 1008. 810,,1005. 926 . 117 -- >
LEEITIT22D 1 Ll LTI T Il |p031m 646 . 1.1005. 810.1005. 926 . 117
- R A AR H R RE 30 6 0UP 04275t hr opgh C?oup0132 are
described inpTable 2 as 'lgs positive s77.732  977.726 ,015
"""""" 13'"""1"""637"p'oEiEfvé"98'6.'832"98‘6.‘87‘7"".61‘6';"""'""""""
G oupgsl27 14 1 638 positive 986.885  986.899. .015

15 1 644 negative 1005.9%21 1005.810 .112

16 1 645 positive 1005,810 1005.926 117

30
Synthetic Connectron formed by a Pair of Linked DNA Binding
Objects

A synthetic connectren can be introduced into the A. pernix
35 genome by introducing a pair of linked DNA binding objects that

recognize the sequences
Gl ccegacacaacctge

and

40 G2 cccggggttcecgag
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35 Gene_Nane COG Id Chronposone Direction Start Stop Length VC0894 COX0607
P 1 positive 952.846 954.393 1.548

G oupO128 40 Gene_Nane COG I d Chronpsone Direction StaryNgyeevBeruidoe
VC0895 1 negative 954. 684 954.860 .177 VC0896 COX0583 K 1 positive 955.014
955.934 . 921 V(0897 COR2363 S 1 positive 955.956 956, 342 . 387 45 v(C0898
0000258 L 1OA8YY Ve 956.372 957.223 . 852 V00899 BEEIEPLMEM hegati ve

957. 262 958.635 1.374

75 24 NOVWBERLDE0617 W5 2004+0G8450f RCEVLS03/ 046248n6 oup0129 CGene_Nane
COG_ | d Cypmeseng, Direction Start Stop Length VC0900 COE199 T 1 negative
958. 840 960. 414 1.575 5 VC0901 COR0457 R 1 negative 960.516 962.777 2.262
VCD902 CQR760 R 1 negafi¥e 962. 792 963.65% .864 VC0903 1 positive 963. 686
964. 282 597 VOIIUH 1 Po¥i t il SBA°B4 GBE. 0682 777 VEBYeES COGL464 M 1
negative 9655193 9667020 828 0 V0906 CER01P*R IHE§4t i ve 966. 039
967.740 1.702 VC0908 COG0241 E 1 positive 967.976 968.536 .561 VC0909
COGL609 Rhk posi |t‘é@%<9t58>f6@ﬂe %6%022dnt LBhne MR LQELLRAC ] positive
969.788 971.224 1.437 VD911 COR0366 G 1 positive 971.304 972.992 1.689 15

le 1 is represented as

G oupOL3D Gene Nanme COG Id Chronosone Direction Start Stop Length
t RNA-JyT -2, 1 PRShhdV6. 973,471 973.255,.085 20 tRNA-Tyr-3 1 positive

ngth’ GeneName

973.340 943. 424, . 085, t RNAs Tyt 4,1 pogltive 97*—3+*+5+93H97i?’1' 293 . 085 tRNA-Tyr-5

1 positivue 973,679 ,973.,d83 - 982~ .064 eI R AR IR T I
""""" CPT ~ 7 7220 7 1T 17 2841008 T 284,071 T T 063 -=» {00y Qi aey TS TTTTTTTTTT
CRT 221 1 1 284.073 284.144 072 ==> PURETL LLEL Qb
15 CPT 222 1 1 264,073 284.145 .073 ==> PVREED LLLE f§1 )
e 223 1 1 284.073 284.160 .088 e aa e e a NN
TN 224 1 1 284,073 284.251 .179 R R e R ARl
CNT 2235 1 1 284,158 284,251 .084 ==> PR
CPT 2286 1 1 284.158 284.251 .094 == FUITELRELLTILESIENEY
20 T 227 T 1 264.162 284.251 .090 Fo bbb
CET 228 1 1 284.253 284.7280 .028 ==>  BIVEETRTE R et b
- TH 229 1 1 284.253 284.305 .053 B R N S R R Y TR
TP 230 1 1 284,253 284.316 .064 L LS AR T L]
CET 231 1 1 284.283  284.30% .023 ==> ARTRLEVELULL e REn LIkl
25 GG 232 1 1 284.391 287.510 3.120 Group00S3  TLLETEIRELITLISERERTELTY
™ 233 1 1  286.094 286.108 .015 T R LA L e S LR T
GG 234 1 287.521 291.639% 4.118 Group0054 PURRIITORA TR ERARRENTL LTS
. TP 235 1 1 288.61%1  2B8.625 .015 Fpbb b ® LI LER LRI TS
GG 236 1 1 291.643 295,138 3.496 Group00SS  ELINL IVRIRERIVERTE0I0EId
30 e 237 T 1 295,230 295.259 .030 Sttt TULLELLIE LSS
GG 238 1 1 295.231 295.529- .298 Group0056 ARRRRRRR R RN AN RN RNAY]
GE 239 I 295,342 295.518 .177 APES013 (AN RRRRNEERZRNRRERINRENY!
CPT 24¢ 1 1 285.415  295.444 .030 i R RN RN AR RN R AR AR RN RRY|
TP 241 1 1 295.417 295.444 .028 LR R N L G a s Sy
35 GG 242 1 1 295.572 296.676 1.104 Group0G57 POTETTAL Tefbitinbbr el
N 243 1 1 296.080 296.095 .016 Fomdettbt bbb PO RN
TN 244 1 1 296.913  296.927 .015 L R R o n eSS
GG 245 1 1 297.07F  298.85%7 1.786 Geoup00S8  FLII{TI40I IR EEEEId L
TP 246 1 1 298.617 298.63) .QL5 R R R e N R g
40 oo 247 t 1 298,856 305.941 7.085 Group0059 L LiEELIUTIIHEERELAREEEILEN
CNT 244 1 1 300.742  300.757 .016 ekt B RN RN A RN AR R R A NRN AN
CRT 249 1 1 300.767  300.781 .015 ==> NP R R by
GW 250 1 1 301.243  303.153 1.911 APEC428 PLLEEER VLR R R
TH 251 1 1 301.733 301.748 L0186 R L
45 @ 252 1 1 305.005 305.611 .607 APE0434 FERLUUELLEND OnR LR e b
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G oupd 31 25 Gene_Nane COG | d Chronpsonme Direction Start Stop Length
VC0912 1 positive 973.767 973.862 .096 VC0913 COGD845 Q 1 positive 974. 049
978.217 4.169 VC0915 1 positive 978.272 978.382 .111 30 vc0916 COGD394 T
1 positive 978.644 979.144 .501 VC0917 0000381 N 1 posidNOVEMBERIZ006
980.575 1.119 VC0918 COR677 M 1 positive 980.595 986. 155 5.561 \VC0923
COGL045 E %)S}tlve 986. 166 990. 921 4.756 VC0928 1 posjtive 991.117

991. 932 . 88 #0548 \yc0929 1 negative 992. 138 993. 3¥ATUPINYNRR 930 1

posi tive 993.628 996.501 2. 874

G oupOL3ZXT40 CBhe Nare 08! | d°cHt onoSme Di Tect I'0h! Bt At 'St g ' Lengt h
V00931 COG3307°M 1 né ati V& dY6’b56 9¥7. 97271 BT IIVCHIRY M eat i ve

998. 148 9U8. 75%‘5 605 \?Ei)@?é4 OER148°M 1 post ti'VE1999 124511500l 639 1. 398
V00935 1 posi t{Ve £000. 3718’ 16817906 £°197 45 ‘VCDYSB COGIEY8!'M'L positive
1001. 910 Gfboz 437 528 *VHo37 Cocs208 N 1 Bosi {1161 1005 ] 4621 H005, 792 3. 331

306.121  308.859 2.738 Group00GOD LIV RRIDDIRISN iRRbIN§1T]

76 24 Rjgooé wWg'2 64/380%459 ST/ US20037 BT6248 A6 "the data for
t he tran ent pnnectr oy, §8 3Oaasrm pul_ ed to et:hHliH: TYHE T BT owi ng tabl e
t hat i@ t%E Se % ++4+ ++++ 14

3.201 Group006l Ill1!|l|li|||||||I|||il|||i|l

gar La?t SO0 of t°He connectT
Connect r O Rel I 0 Sﬁl 311.735 311b75 . * = +i++++++ﬁ HH{HHHHU”@OM r O|
da ?6 rl g% 215 39‘1 2@' Iytgrou §¥

00 2 t
Setuencess. Syfthets ¢ FRI hdls pcodi7oc"he, I8 Lilillllillliéi“l;i 9ag
catagatatg cagglagqcq ggaagt J;a,rzget EEEES S IGLIiAN I grosone Ti-1d
St ar t 1§t Olm Len&g h ngg%‘tlJ %? %15 f Z’ 64 i+ é+++++++++++++++
H 268 11 314,826  314.840 .015 e L e Y e L
TN 269 11 315,511 315.525 .015 L R s e
TP 270 11 315.747 315.761 .015 b T A e a R L E e L P
GG 2M 11 315,792 318,996 3.204 GrouplO64 RRRRERRERRER AR R RN R RN
20 «¢p 272 1 1 317,638 318.996 1.359 RPEO4ST (ERNRRNTTRRERARARA RN RN AN
CNT 273 1 1 317,668  317.682 .015 ==> PTEUP RPN ey e bk e
TP 274 11 317,689 317.703 .015 e ERELnn SRS R T SRR S
CNT 275 11 317.690 317.704 .015 ==>  PLTECLY LS RRT i
GG 276 1 1 318.432 318.914 -483 Groupl065 PLEVRER DR LRRT LI v ninie
25 CET 271 1 1 319.097 319.127 .03 ==> BTV RV R e et
TH 278 11 319.122 319.137 016 B T L T LA S
GG 279 1 1t 319.335 319.673 -339 Group0G66 A LEUILILLLETVVECRLL TN EELTT
TH 280 1 1 319,515 319.529 .015 *— gttt bbbt bR
TF 281 1 1 319.572 319.588 .015 R EEEEEE R e ey
30 GG 282 1 1 319.733  324.528 4.793 GroupQ087  TELLELTLLRLLILESRITRbINIY I
CNT 283 1 1  320.484  320.513 030 ==>  TEPEREER Lt rEr vt
GN 284 1 1 320.700 322.24% 1.542 APE0462 FECERLLLORLETEN TR TRt ene
TN 285 11 323.674 323.688 .015 e e e A N R R AR R R AR A Y]
GG 286 1 1 324.030  324.335 .306 Groupd068 PILEET0D AT L BT ERaEg
35 TH 287 1 1 324.137 324.151 015 Tttt bbb bbb bbb
GG 288 1 1 324.606 325.575 . 969 Groupd069 TVRELREE TIRrrrreedints
GP 289 i 1 325.141  325.575 .435 RPE0469 PEREEERY T rerrnerreredgris
CNT 290 i 1 325.950 325.979 030 ==> {TELRITE TP reer i erei e ddrid
CPT 291 1 1 325.950 325.979 030 ==> LERLLTE CTEITer i ee b tiredt
40 ™ 292 1 1 325.95% 325,975 017 R R mn kLl TS R e
GG 293 1 1 325.980 326,717 .738 Group0070 PEOIUEES & RTCCEbpiarritart
CNT 294 1 1 326.716 326,878 .1863 CS—> FHEEERET & ettt
™ 295 1 1 326.716 326.878 .163 L N e s e sd R RN AR NN AN

45 The “Type” descriptor of the Tl (Id number 218) is “TN” showing
that is Tl target is on the negative strand of the double-
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15 T2 Id Start Stop Length 646 1005.926 1005.810 .117 Controlled Genes 20
Local Id Chronmpbsone Group Nanme COG Id Direction Start Stop Length 1 1
GroupOL27 VO0894 COR0607 positive 952.846 954.393 1.548 2 1 G oup0128
VC0895 positive 954.684 958.635 3.951 3 1 GroupOl28 VEOSEH/EMEBER2806
positive 955.014 955.934 .921 4 1 G oup0128 VC0897 CORX2363 positive

955. 956 93@ §0%§00 ég 25 5 1 GroupOl28 VC0898 COGD258 negative 957.223

956. 372 . 853 G oup0O128 VOD899 COGLE11 negat i v ORRZEABOEZ o601 374
7 1 GroupOL29 VC0900 COG2199 positive 958.840 972.992 14.152 B 1 G oupOl29
VC0901 CORD457 negative 962. 777 960.516 2.262 9 1 G oup0129 VC0902 COGD780
negat i ve S§630%T5 IgBoMID PNAGE Begguie theGTbupBlL 28e VD 3B Bygus ey et®63. 686

964. 282 189Zn thk Lafk aMRGLA9 4 it 65, 060..777 12 1

G oup0129 V0905 COGL464 ng' a%{]igsg%%%lﬁoné‘gél.%@g%g%fg 3:115% i%‘“‘Ser oupO129
V00906 CB204IPHAGAET IREF67TY20 966.039 1.702 14 1 G oupOL29 VC0908
COR0241 positive 967.976 968.536 .561 35 15 1 Group0129 VC0909 COGL609
positive 968.601 969.551 .951 16 1 G oup0129 VC0910 COGL263 positive

969. 788 §FFPUBHIP3 thnguah Freurgiifpene segentacl docEes Boaitive 971. 304
972.992 1.689 18 1 G oup0130 t RNA-Tyr- positive 973.171 973.763 .592 19 1

978.272 978.382 .111 22 1 Goup0131 VC0916 COX0394 positive 978. 644

979. 144 650 %me 235 I G 0UgOL3L. V917 CON381 posi %i ye 979.457 980.575 1.119
24 1 G oypGl3l MEN918,C0R067( Rasili v 380,595 9 %’ESS 5.9561 45 25 1

G oup0131.V(N923 CQOGL045_positive _986.166..990.921 4.756 26 1 G oupd al
VC0928 pesidisye 991.117 991.932 .816 77 24 NOVEMBER 2006 WD 2004/ 005459
PCTI US2003/ 016248 27 1 GroupGl31 VC0929 negative 993.364 992.138 1.227 28
1 G o15p0L3L nME0RB0 POSi tkNEn993:e628 9965501 R0,874enn? 1 G 0Up0132 VC0931

COG3307 pashiive 996. 656 100%. £Q2+9. 13621  28s.066 546

APED4]1S COoG1483 R 1 negative 288.073 291,639 3.567
GroupQoss

20
Gene_Name COG_Id Chromoseme Direction Start Stop Length
APEC416 CoG1743 L 1 negative 291.643 294,666 3.024
APED417 1 positive 292.31% 292.636 .318
APE(418 1 positive 294.690 295,139 .450

25 .- —— — - - ' —
Group0056 '
Gene Name COG Id Chromosome Direction Start Stop Length
tRNA-Thr 1 positive 285.231 295,325 085

30  aeeso1s 1 positive 265.342 295 518 177
tENA-Met 1 positive 295.405 295.529 .125
Groupd057

35  Gene_Name coG_Id Chromcsome Direction Start Stop Length
APESOL4 1 negative 255.572 295,754 L183
APE0419 1 negative 295.891 296,676 .786
GroupQ0ss

40
Gene _Name COG_Id Chromosome Direction Start Stop Length
AFED420 1 peositive 287.071 298.113 1.043
APED422 1 negative 297.448 267,993 L5486
RPEQ423 COGG084 L 1 negative 298.059 298.857 .759

45 - -
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30 1 G oup0132 VCO932 negative 998. 752 998.148 .605 5 31 1 G oup0132 VC0934
COR2148 positive 999.242 1000.639 1.398 32 1 G oup0132 VCO935 positive
1000, 710 1001.906 1.197 33 1 G oup0132 vC0936 COGL596 positive 1001.910
1002.437 .528 34 1 G oup0132 VC0937 COG3206 positive HIONoYEMNBERIZ200692
3.331 10 Controlled Cannectrons Local 1d Chronosone C1/C2ld Direction
Start Stop_length 1 1 612 negative 954.589 954.497 .093 2 1 613 positive
954. 503 95489498 3 1 614 positive 954.522 954 MEESA§EH248 s 4 1 617
negative 959, 656 954.616 .043 5 1 618 positive 954.624 954.639 .016 6 1
619 positive 954.641 954.658 .018 7 1 622 positive 956.873 956.887 .015 8
1 623 posﬁrcfuf‘\‘}sé 956. 896 956.910 .015 20 9 1 629 positive 973.339 973.434
.096 10 1 630 positive 973.508 973.603 .096 11 1 634 positive 977,711
977.725 .‘6&‘?5‘“““-1%6-1“ 635 FEEPPrvRE=g7T 73977, 796 %3 13 1 637 positive
986. 862 986. 817 .016 25 14 1'638'hosifT Ve 986885 986.899 .015 15 1 644
negative ngg 9%2(];.2 4]3005. 810 . il?g‘?tﬁ."ﬁ %645 P8BSt i ve?®005. 810 1005. 926 . 117
30 Synt he}PAO‘%?CoQOQIé%trSn f or ned®™Bya P& of 1Pnked*BNA Bi nding bjects A
synt het i caygggnegatg{:s%n czan be iinf"f“dd’ﬁcé’&”'?"ﬁt d"t%ffe A.-*Perni x 35 genone by

i ntroduci g, a parr of Iinkedle?tb"Fndaf’ln >obfetts tA4t recognize the
sequefges, L, cccgacacaacct go ?i’ﬁ’tz‘,"ﬂos 3 tcd g%ﬁgttcé?gag 78 24 NOVEMBER 2006
VO 2004/ J5459 PCT/ US2003/ 0142 " Gonngett o’ i s*8n exanple of a

synt heti g fransi ent ? B 108

ositive 3 4.911

1 negative 304.2m4 304.688 .405
APEQ434 1 positive 305.005 305.611 .607
APEC436 COGL093 J 1 negative 305,192 305.941 .750
15 N — ——- - ——-
Groupl06d
Gene_Name COG Id Chromosome Birection start Stop Length
APESO1S COG2051 J 1 negative 306.121 306,342 222
20 aeeso26  coGlE3l 1 negative 306.35¢  306.550 .192
APEQ437 1 negative 306.674 308.859 2.186
APED4 39 1 positive 307.208 307,841 .633
GroupD0El
25
Gene_Rame COG_Id Chromosoeme Direction Start Stop Length
BRFESOLT 1 negative 308,989 309.18¢ L1238
APEQ442 C0G1594 K 1l negative 309.201 309.515 L3158
AFES018 1 negative  309.642 309,842 .201
30  aeE0443  coc176% 1 negative 309.915  310.223 .308
APED444 C0G3286 5 1 negative 310.227 310,832 -606
APE0445 COoG1096 J 1 negative 310.912 312,190 1.279
Groupb062
35
Gene_Name COG_Id Chromoscme Direction Start Stop Length
APE(447 COGL736 J 1 negative 312.215 313.237 1.023
APED448 1 positive 312.650 313.258 .609
40 Groupl063
Gene Name C0G_Id Chromosome ODirectien Start Stop Length
APE0449 COGOLY7 J 1 negative 313.37¢8 313,902 .925
BPE0450 C0GO303 H 1 positive 313.995 315.728 1.734
45  ape04s1 1 negative 314.028 314.714 . 687

Groupl064
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connectron. Cl/C2 T1-T2 dobal _Id Chronmosone C1 Id C2-1d Chronosonme TIM T2
| d Connectron Type 5 917 1 Si & 1 218 295 synthetic The T1-T2 target of
the transient connectron 917 as shown in Table 1 is represented as 10 Type
Num Jobno Chr Start Stop Length GeneNanme TN 218 1 1 224 NIDBEMBER®0DD6. 064

XX o4+ 1] 111 TP 219 1 1 284.008 284.071 .064 *-+++*11 11l 11l | CPT
220 1 1 284,009 284.071 .063 --> 111111 1111 111 | CNT 221 1 1 284.073
284. 144 . OYQ2YWBY 1111 1111 111 | 15 CPT 222 1 1 FENUSRHSME 145 073 -->
111221 1111 111 1 TP 223 1 1 284.073 284.160 . 088 *- ++++++*++++*111 | TN

224 1 1 284.073 284.251 . 179 - +++++++++++++++**+ CNT 225 1 1 284. 158

284. 251 SGGA™ -9 | i | | PFPIR | BRI SEPT 226°°1 1en@84. 158 284.251 .094 -->
LTI 122TE%9111111 20 TP 22 7ewtivs 284-79%62%128%. 251295090
-+++++++f+i$3r+++++++ CPT 228 "peefivogilégdyy 98491280 5928 - - >

NRRREFRRN PTERIILILIIT TN 229 PpsifivogA6343 383753051-33953

* o B PR S TP 230%11 28422587284 3183, 064
-+++++++ﬁ+ﬁri++++§¢++++ CPT 28%°1° 1°28% 283°984. 3068 . 023 --> 111111111}
111 1111£i_i_1f_11 DG 532 1 1 2BAIY138Y 5TH°%. 120%& oup0053

FEEETETTLL I“I LTTTTTTTT TTN23371717286.094 286.108 . 015
*- +++I'O++++++++++++++++++++ GG 234 1 1 287.521 291. 639 4.118 G oup0054

||||||||QL|%$;L£;k1111;% TP 235 11 288 611 288. 625 . 015
bbbt L LT LT AT T 5%% 1°17291 623 8% 139 3.496 G oup0055
VITE DLt 30 P85 171 *%05"53Y 205™359 . 030 *- +++++*1 |
11111111 551141111 GG 238 171 295. 231 295. 529 298 G 0up0056
|||||15||||||||||11111111 GP 239 1 1 295.342 295.518 .177 APES013

VT Tkl gl 134 32111130 COPT, 240 1 1.295. 415 295 444 . 030 --> [ 111111111
1111111133:34411 TP 2411 1 ggégagilz %5%3 444, 328 -§+3++++++++++++++++++++++
35 GG 242.1.1.295.572_296.676..1..104. G oupQO57 LLILLTTIIT 1111111111111111
TN 243 1 1, 286. 080 296. 095 . 016 *-+++++++++*| [ 1111111111111 TN 244 1 1

296. 948 296. 927 . 015 * bbbt bbb bbb bbb bbb e GG 245 1 1 297. 071
298 857 J;enz_aﬁle GOQ‘WOOS&}ILOINJS$EL I IJiJ:el:tIionl I ISII.aLtl I l ISLJpI I lLeLJ‘cll

APEQ460 1 positive 319.733 320.038 . 306
APEQ461 COG1591 L 1 positive 320.272  320.703 .432
APE(462 C0G1855 1 negative 320.700 322,241 1.542
25  arE0463 1 positive 321.610 322,074 485
APE0464 1 positive 322,317 323.228 912
APED46S C0G0301 H 1 negative 323.288 324,528 1.239
- GroupQ06B
30 _
Gene_Name COG_Id Chromosome Direction Start Step Length
APE(466 1 positive 324.030 324.335 L3106
Groupl068
35
Gene_Name COG_Id Chromosome Direction Start Stop Length
APEO468 1 positive 324.606 325.049 444
APEQ469 €oG1314 K 1 positive 325.141 325,575 435
40 Group007¢
Gene Mame COG_Id Chromosome Direction Start Stop Length
APEQ470 coG1277 R 1 negative 325,980 326.717 .738

45
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TP 246 1 1 298.617 298. 631 . 015 - +++++++++++++++++++++++++++ 40 GG 247 1 1
298. 856 305.941 7.085 G oup0059 111111111111122111217111121111 OCNT 248 1 1

300. 742 300.757 .016 --> [illl1111 1111111111111111111 CNT 249 1 1 300. 767
300.781 .015 --> (110110011 1111111111111111111  GN 250 24 NOVEEMBR£309683. 153
1.911 APEO428 [[IIIIII1 112112121121221212221221 TN 251 1 1 301.733 301.748
.016 *-++++++++++++* HH 4+ 45 GP 252 1 1 305. 005 305. 611 . 607
APE0434 | IWPRPHOPSE 1 11111111111 79 24 NOVENVBEISTASE 0168 2004/ 005459
PCT/ US2003/ 016248 CPT 253 1 1 305.334 305.348 .015 --> 111111111111 11 |
111111111111 CPT 254 1 1 305.358 305.372 .015 --> [ 111111122212 11 1|

PLETTTTTRLR] of ENE @55 ol BI05.thaRs B 566necﬁ;]r5n-91>? lab bl i Ed111

v ERASASA ) P T PR R 0872 eaiiemes soremsionts
I
I

11 kEi the |conhédtddnl.l 111 ] GG 258 1 1 306. 121 308.859 2.738 G oup0060
Frrrrrrrr rittH e e TP 259 1 1 307.532 307.547 .016
+++++++++++++++++++++++++++ TN 260 1 1 307.814 307.828 .015
* ot FH - FFFFFFFFFFFFFFFF R TN 26T 11308559 308.573 . 015
* o +++++++++++++ -+ 10 GG 262 1 1 308.989 312.190 3.201
c;oupooafmFFTVH?¥‘PFPFrlﬁﬁFiflifillllll TN 263 1 1 311.735 311.750 .016
bbb bbb bbb SPBEER9E4 1 1 312, 215 313. 258 1. 043 Gr oup0062
11lll:bl111111111111_1111111111 TP 265 1 1 312.894 312.909 .016
D ST S e SHEEE Fair ot panked BA BNy Ogieoss Shetarpepung ecthesspguensesyB () (3 oupQ063
UL EFPERTFT 9 41 FFFP %N 267 1 1 314. 051 314. 065 . 015
Fodbdtbbbp bbb bbb bbb bbb TN 268 1 1 314, 826 314,840 . 015
* +++++++++++-|?-|-e-’|1-+++++++-|59|5‘-|-+}3|5‘3|-3f;-|'-”ne TN"289 1 °1"315 BP1*3%B. 525 | 015
* ++f$+++++++++++++++1+++++++++ TP 550 f031849%7 3%8 761 . 015

[T
*_ 4+
F11]
L1
*_ 4+

*o bbb bbbt bbb bbb bbb bbb GG 271 1 1 315, 792 318 996 3.204 Gr oup0064
LLLLTLEITLEIITHITTTTII i 20 GP 2?%;1 %zg% gggpsfﬁg 96 1.359 APE0457
ERERRRRR RN RN R RN RN NN 3 15177668 317682 . 015 -->

111111113,1143:211111111111111 TP 274 1 1 317.689 317. 703 015
-ttt GRS AR T T Y O 2 TRk 31& £90 347 79§gth015 -2

TR T UL BRbbD Llogs Ceogds 118,852 345, g + 483 5roup0065
LA AU ks T 2T 3959 297,31, 2.,7m 031 -->
FEETTTEEEEEEET T bhdobokd dekosis TNo@ 8 degalivd zgiL%?s %lag 437 3 Q16
bbbt G pobiesbe 319; 335 219,673,339 G 0up0066
FEEEIISEEEEEEsEEEETEI) kddohokd dekosas positive 292,319  292.636 318
6 1 Group0D55 APE0418 positive  2094.490 295,139 .450
"7 1 GroupD056 tRNA-Thr positive 295,231 295.529 .298
8 1 Group0056 APESOL3 positive  295.342 295.518 177
] 1 Group0057 APESQ14 positive 295.572  296.676 1.104
30 10 1 Group0057 APE0419 negative  296.676 295,891 186
11 1 Group005% APE0Q420 positive 297.071 298,857 1.786
12 1 Group0058 APE0422 negative 297,993  297.448 .546
13 1 CGroup0058 APE0423 COGO0BA negative  298.857  298.099 .759
14 1 Group0059 APE0424 positive  298.856 305,941 7.085
35 15 1 Group0059 APE0425 negative 299,332 298.973 .360
16 1 Group0059 APE0426 COG2246 positive  299.481  300.602 1.122
17 1 Group0059 APED427  COGl573 positive  300.64%  301.296 . 648
18 1 Group0059 APE0428 COG1750 negative  303.153  301.243 1.911
19 1 Group(059 APEQ429 positive 303.244  303.786 .543
40 20 1 Group0059 APE0430 negative  303.720  303.403 .318
21 1 Group0053 APE0431 positive 303,833 304.911 1.079
22 1 Groupl059 APE0432 negative  304.688  304.284 . 405
23 1 Group0059% APEQO434 positive 305.005 305.611 . 607
24 1 GroupQ059 APE0436 COGl093 negative  305.941  305.192 .750
45 25 1 Group0060 APESD1S  COG2051 positive  306.121  308.859 2.738
26 1 Group0060 APESOl6  COGl&31 negative  306.550  306.359 192
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TN 280 1 1 319.515 319.529 . 015 *- +++++++++++++++++++++++++++++ TP 281 1 1
319. 572 319.586 .015 - +++++++++++++++++++++++++++ 30 GG 282 1 1 319. 733
324.526 4.793 G oup0067 111111112111112111121111211111 OCNT 283 1 1 320.484

320.513 .030 --> LELLEEIILEEITEEE LEETTIEEITTIT OGN 2844 havERBERGD0822. 241
1.542 APEO462 IILILILILILIETErErrrrrrrrrrr TN 285 1 1 323.674 323.688
.015 *-++++++++*5| | 1111 11111111111111 GG 286 1 1 324.030 324. 335 . 306
G oup0068 WAINYPEH2 111222 111111111 35 TN 28RCT/US208311624837 324, 151

.015 *- ++++++++- ++++++++++++H+H+H+H+H+H+H+H+ GG 288 1 1 324.0606 325.575 .969

G oupOC69 111111117 11121711271127121711211111 @GP 289 1 1 325.141 325.575 .435
APEO0469 11113111 1111%9r%®192F8°937111111 ne@XfFe 290e-45¢1 382§+ 953-1825. 979 . 030 -->
FEEEEEEE TEERETETLT P FEPPopY APFo439CPT 297 peditiye 3287.9980 38281 979-63030 - - >
11212121 LEIRETELELE] FPPIOFY 426040 TN 292sitivd 395909531325, 9250 017

- bttt + R+ EPRIGLARR04Z (5051589 Bregatiye 30TS-GI8( IBRBL 717315738 G oup0070
11111711 11131111111 1FTPPIIPFEOENT 294 B9=1iv82630%9% 39654878 2463 0S- >

11111111 1 IT11111111TTTTTTTT“3TM“295=f@f“326ﬂv¥% 39621878 :31%3

L R i + ++++*| F1TTEPTIFFr 1 A5OPHE ~Pyge" e&8r 8 of -he Ti (1d
nunber 218) i's "TN' - SHORCHG ™t fat 1 8° Tieot et get 1% dif-T'he re@ative strand of
the dgubl e 80 24 NOVENBER™ZBHE’ \ie5'260ur0054592 PET/ 652003//016248 st randed
genom ¢ DNA.> Because TR T 8 t he T2EEPyet 82 flve'y 8 be ¥h the sane
strand, the ;’g'Z tar get e nifbEr ?‘% HP'SE° had™ “Phélstgge destriptor "TN'. 5
G oup0053 t h,ough Gro(gr@"(3‘6”‘?"0A r8 d88EY i BEGT n Tubfe ® 1.734

up0063 AP504 1 negative 314,714 314.028

G oup@63 10, Gene_Nang. g, &8 J1PEngrormso’ﬁ’%’"'“iﬁ?rec T0n G &f ¢ §t26}) Lengt h

APE 9 316.237
APE0413 00004553 K1 ng:gxac;o 4VA%EO 391 2§zt§?— 3%6 ;Ldéo 317.576 1.330

G oupDCb4 15,,4Gene n%mg{ou oe ;,ingﬁ Cosr}ggonegzxe 317 542 820t St p Length
oRoRTe 1 neser ve JRI-EIT ThE on s e TS e R heott e

288. 363 291. 839 3. 567 Group0065 APE04SE positive  31B.432  318.914 .483 _
"""""" £17 7777 7 17 Growpl0&e APE0456 ~ ~ ~ © T positive  319.33%  319.673 .33 T~ °7
G OUD%ES 48 1 Group006? APE0LEQ positive 319,733 324.526 4.793
' 49 1 Group0D0G? APE0461 COGL591 positive  320.272  320.703 .432
50 1 Group0D067 APEQ462 COGI855 negative 322,241  320.700 1.542
25 51 1 Group0067 APE0463 positive  321.810 322.074 .465
52 1 Group0067 APEC464 positive  322.317  323.228 .912
53 1 Group0067 APEQ465  COGOI0L negative  324.526  323.288 1.238
54 1 Group0068 APE0466 positive  324.030 324,335 .306
55 1 Group0069 APEQ468 positive 324.606  325.575 .969
30 56 1 Group00G9 APEQ463 COG1318 positive  325.141 325,575 .435
' 57 1 Group00T0 APEQ470 COG1277 positive  325.980  326.717 .738

Contrelled Connectrons

7 Locgl;Id Chromosome C1/C2_Id Direction Start Stop Length
35 1 1 220  pesitive 284.009 284.071 .063
2 1 221 negative 284.144  284.073 L0712

3 1 ‘222 positive 284.073  284.145 .073

4 1 225 negative 284,251 284,158 .094

5 1 226 positive 2B4.158 284.251 .094

40 6 1 228  positive 284.253 284,280 ,028
1 1 231 positive 2B84.283 284.305 .023

8 1 240 positive 295.415  295.444 .030

9 1 248 negative 300.757 300,742 .016

10 1 249 negative 300.781  300.767 .015

45 11 1 253 positive 305.334 305.348 .015
12 1 254 positive 305,358 305.372 015

13 1 255 negative 305.566 305.552 .015

14 1 257 negative 305.582 305.568 015
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20 Gene Nanme COG Id Chronpsone Direction Start Stop Length APE0416 COGL743
L 1 negative 291.643 294. 666 3.024 APE0417 1 positive 292.319 292.636 . 318
APEO418 1 positive 294.690 295.139 .450 25
------------------------------------------------------ 24-NOVEMBER-2006- - - -

G oupOBb6 CGene Nane COG Id Chronpsone Direction Start Stop Length tRNA-Thr
1 positive 295.231 295.325 .095 30 APES013 1 positive 295,342 295.518 .177
t RNA- Vet  TWPEEH%GR 295, 405 295. 529 . 125 PCT/US2003/016248

G oup0057 35 Gene_Name COG Id Chronosone Direction Start Stop Length
APES014 1 nefgative 295. 57232980254 8% ' 317.668APEO®19 1 negative 295. 891

296. 676 . 786° 1 275 negative 317.704  317.690 .015
17 1 277 _positive _ 319.097 _ 319.127 031

G oupQ058 40°Gene_Ndne CO&’| d=eHtontfédite f¥ctiof’Start Stop Length
APE0420 1 po’%i tive 297. 071 298 %13 ¥ 043 2APER0422%1 negative 297. 448
297.993 .. 54621 APE04213 CCIBQZ?SAF“E“FE naéjgéﬁ“i vE*248. 09;9::298. 857 .759 45

negative .878 326.716 .

81 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/016248 G oup0059 Gene Nane
COG Id Chronosone Direction Start Stop LCength  APEOZAZZ 1 positive 298. 856
299.269 .414 5 APE0425 1 negative 298.973 299.332 .360 APE0426 0002246 S
1 posjgive 299.481 300.602 1.122 APE0427 COGL573 L 1 positive 300.649
301. 296 .648 APE0428 COGL750 R 1 negative 301.243 303.153 1.911
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APE0429 1 positive 303.244 303.786 .543 10 APE0430

303.720 .318 APEO431 1 positive 303.833 304.911 1.

1 negative 303. 403
079 A9E0432 1 negative

304. 284 304.688 .405 APE0434 1 positive 305.005 305.611 .607 APE0436

COGL093 J 1 negative 305.192 305.941 .750 15

24 NOVEMBER 2006

G oupO60 Gene-Nane COG Id Chronobsone Direction Start Stop Length APES015
COG2051 J WOAUYYSY e 306. 121 306.342 . 222 20 APESOPE/EEHENYEHS ) 1 negative
306. 359 306.550 .192 APE0437 1 negative 306.674 308.859 2.186 APE0439 1

positive 307.209 307,841 .633

G oupOO61Tableme Nanme COG | d Chronpsone Direction

Start Stop Length

APES017 1 negative 308.989 309.186 .198 APE0442 COGL594 K 1 negative
309. 201 309.515 .315 APES018 1 negative 309.642 309.842 .201 30 APE0443

COG1761 K 1 negative 309.915 310.223 .309 APE0444
310. 227 310.832 .606 APE0445 COGL096 J 1 negative

G oup0062 35 Gene_Nane COG I d Chronosone Direction
APE0447 COGL736 J 1 negative 312.215 313.237 1.023
312. 650 3258 .609 €2 T1 T2

C0OG3286 S 1 negative
310.912 312.190 1.279
Start Stop Length
APEQ448 1 positive

Start Stop Length

APE0449 (GDGA0197 J 1 neBative 313.378 313.902 .525 APE0450 CO&303 H 1
positive $13.995 315.728 1.,7/34 45 APE0451 1 negative 314.028 314.714 .687

G oup0064* b
5 D D -
6 D D
7 D D
8 D D
9 D D
10 > D D

Where D is a connectron element to be deleted or modified.
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82 24 NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/016245 CGene_Nanme COG |d
Chronpsonme Direction Start Stop Length APES019 1 negative 315.792 315.986
. 195 APE0452 1 negative 316.237 316.791 .555 APE0453 1 positive 316. 247
317. 576 1.330 5 APE0454 COG1489 G 1 negative 316. 820 317.542 1wV BEFE0456

1 negative 317.632 318.099 .468 APE0457 COX160 E 1 positive 317.638

318.996 1. 359
__________ WO2004005459 _ _ - _ oo - -_-.-_-_PCT/US2003/016248 _ _ _ _ ______._

G oupO65 10 Gene_Nane COG Id Chronpsone Direction Start Stop Length

APEO458 1 negative 318.432 318.914 . 483
__________ B Y o 0

GzoupO66 15 Gene Nane COG I d Chronpsone Direction Start Stop Length

APE0959 1 negative 319.335 319.673 . 339
.......... T)LpeC‘.l_CZ‘I'l'Ilz

G oup0067 20 Gene Nanme £OG onbsone Direction Start Stop Length
APEO460 1 positive 319. 733 20 8 .306 APE0461 COGl591 L 1 positive
320.272 320.703 .432 APE0462 (II(31855 R 1 negative 320. 700 322.241 1.542 25
APE0463 1 positive s321.610 {22. Q74 . 465 APE0464 1 positive 322.317 323.228

. 912 A2E0465 C@D%Ol Nsl n%gatl Ve 323.288 324.526 1.239
_______________________ T

G oupO068 B30 Cene_Nane £OG kd Chy onpsone Direction Start Stop Length

APE0466 1 é)osi tive 3324'1\(1)30 ?§24. 335 . 306
7
8
9
10
11
12
13
14
15

Z2 2 =2 =2 2 =2 =2 »n ow
2 =2 =2 un n n wn =2 @
2 n =2 2 u n = =
n =2 n =2 n 2 n =2 w =

Where N is native DNA seguence and § is a synthetic DNA sequence
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G oupO69 35 Gene-Nanme COG Id Chronosone Direction Start Stop Length
APEO468 1 positive 324.606 325.049 .444 APE0469 COGl318 K 1 positive
325. 141 325.575 .435 24 NOVEMBER 2006

40 G oup0070 CGene Nane COG |d Chronposone Direction Start Stop Length
APE0470 CO¥RZ#¥"™ negative 325.980 326.717 .738 PCT/US2003/016248

4583 24 NOVEMBER 2006 WD 2004/ 005459 PCTNS2003/016248 Al of the data for
the transieflecdnnectron 917 are pulled together in the followi ng table
that is the "terse" description of the connectron. 5

connect r om YR at i orfhi p§2- &lobdl2 1d Type 917 synthetic 10 Control
Sequences + Synthetgc Pair @f Lignked DNA Bi ndi ng Objects that recognize the
sequences .G1 = cccgacacaacctgc and & = cccggggttcccgag Target Sequences -
Di rection <Thr ormsong TiPid Start¥ Stop Length negative 1 218 284.071
284.008 .64 15 Tad _IdpStamt Stpp Length 295 326.878 326. 716 . 163

Control | ed, Genes 2Q Local -1d Chronosone G oup Nane COG Id Direction Start
St op Lengt4n 11 G pOO%S ABE0418 CO@553 positive 284.391 287.510 3.120
.. 2 1 Goup0054 APE0414 positive 287.521 291.639 4.118 3 1 GxoupOlc4
APE0415 %@g%n%ag'%ve %)g]é 639 288.073 3.567 4 1 G oupOCb5 APE0416
0001743 posi trve 2012685 2605 1%3°5Cq06° 155255 yNthebimRIB5SAPEDSE7 positi ve
292. 319 2%2d6B6is H B8yHStHetGronprOOSS APE0418 positive 294. 690 295.139 .450 7
1 G oup0CB6 tRNA-Thr positive 295.231 295.529 . 298

Table 4

Type Cl ¢c2 T1I T2
1 P P § 8
2 P P S N
3 P P N S
4 p P N N

Where N is native DNA sequence, S is a synthetic DNA sequence
and P is a synthetic PNA.
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8 1 GroupOO66 1.9E5013 positive 295.342 295.518 .177 9 1 G oup0057 APES014
positive 295.572 296.676 1.104 30 10 1 Group0057 APE0419 negative 296.676
295.891 .786 11 1 G oup0058 APE0420 positive 297.071 298.857 1.786 12 1
Gr oupOCB8 APE0422 negative 297.993 297.448 .546 13 1 GanNQVEMIBERPZH0623
COR0084 negative 298.857 298.099 .759 14 1 G oupOO69 APE0424 positive

298. 856 305,941 7.085 35 15 1 Group0059 APE0425 negative 299.332 298.973
.360 16 MVUUWOBE9 APE0426 ©COG2246 positive 299. FSTUSHBMEEE 1 120 17 1
Group0059 1.9E0427 COGL573 positive 300.649 301.296 .648 18 1 G oup0059
APE0428 COG1750 negative 303.153 301.243 1.911 19 1 G oup0059 APE0429
positive 38l944 303.786 .543 40 20 1 G oupOOS9 APE0430 negative 303. 720
303.403 .318 21 1 G oupOOs9 APE0431 positive 303.833 304.911 1.079 22 1
Gr oup0059 1.9E0432 negative 304.688 304.284 .405 23 1 G oup0059 APE0434
posi tive 3082005 365. 6102 . 68¥ 22 1 G oupOO69 APE0436 COGL093 negati ve

305. 941 305.192 . 759 4525 3 G @up0060 APES015 COX051 positive 306. 121
308.859 2.738 26 1 G oup0060 APES016 COGl631 negative 306.550 306.359 . 192
84 24 NOVEMBER 2008 W§2008/ 003459 PCT/ US2003/ 016248 27 1 G oupOO60
APE0437 negative 3088.8%% 30§. 674 2.186 28 1 G oup0060 APE0439 positive
307.209 307.841 .633 ' .. 29 1 GroupO06l APES017 positive 308.989 312.190
3.201 30 I G oup00Bt APE044¥ COB1594 negative 309.515 309.201 .315 5 31 1
Gr oup0061 APES018 negative 309.842 309.642 .201 32 1 G oup0061 AFE0443
COGL761 n a£i£.310. 223 309.915 .309 33 1 G oupOGS1l AFE0444 COG3286
negative 310 8325102997 DBbecesmencey Suppos sYADPEBLYLS HA0IBIEnARgat | ve
312.190 3P0d9dierd. B7%rd G2 3be b GLok0Q62r AREQMA 7 Q0QLZ36 pastL] ve 312,215
313.258 1.043 10 36 1 Group0062 A2E0448 positive 312.650 313.258 .609 37 1
Gr oup0063 APE0449 COR0197 positive 313.378 315.728 2.350 38 1 Group0063
APE0950 COGD303 positive 313.995 315.728 1.734 39 1 G oup0063 APE0451
negative 314.714 314.028 .687 40 1 G oupO064 APES019 positive 315.792

318.996 3.204 15 41
Table 6

Type Element~1-Style
1 C
2 E

Where C is a copied sequence element and E is an extracted

sequence element,
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1 Group0064 APE0452 negative 316.791 316.237 .555 42 1 Group0064 APE0453
positive 316.247 317.576 1.330 43 1 G oup0O064 APE0454 COGL489 negative
317.542 316.820 .723 44 1 G oupO064 APE0456 negative 318.099 317.632 . 468
45 1 G oupO064 APE0457 (050160 positive 317.638 318. 9964INGGEMBER Z6b6l

G oup0065 APE0458 positive 318.432 318.914 .483 47 1 G oupO066 APE0459
positive 319.335 319.673 .339 48 1 G oup0067 APE0460 positive 319.733
324.526 4.%Y9304¥5) G oup0067 APE0461 COGL591 posit?Qﬂﬂ%@?@Wﬁ#? 320. 703 . 432
50 1 Group0067 APE0462 0001855 negative 322.241 320.700 1.542 25 51 1

G oupOD67 APE0463 positive 321.610 322.074 .465 52 1 G oupO067 APE0464
positive 3¥P1817 323.228 .912 53 1 G oup0067 APE0465 COR0301 negative
324.526 323.288 1.239 '.. 54 1 G oup0068 APE0466 positive 324.030 324.335
.306 55 1 Group0069 APE0468 positive 324.606 325.575 .969 30 56 1 G oupQD69
APE0469 COGL318 podilemeet-g25. 141E1328n675 . 435 '... 57 1 Group0070 APE0470
COGL277 posjigel ve 3 98 6. 71% 3 trolled Connectrons '.. Local Id
Chr onosone()@ge/ CZ-I(ZjI@Bi rge)%%?eon StTa:’rrpté %%%Length 35 1 1 220 positive 284.009
284.071 .063 2 1 41 negative X%, 144 284.073 .072 3 1 222 positive
284.073 284.145 .01 4cl 225 negatiye 284.251 284.158 .094 5 1 226
positive 284.158 284.251 .094 40 6 1 228 positive 284.253 284.280 .028 7 1
231 positive 284.283 284.305 .0%8 8E1 240 positive 295.415 295.444 .030 9
1 248 negative 300.c157 800. 742 .16 10 1 249 negative 300.781 300.767 .015
45 11 1 253 positive 305.334 305.348 .015 12 1 254 positive 305. 358
305.372 . 015 13 1255 hegative 805.866 305.552 .015 14 1 257 negative

305. 582 305.568 .03 U 1 U
7 cl E T2 E
8 c2 ¢ T2 ¢
9 2 ¢ T2 B
10 c2 v 2 U
11 2 E T2 B
12 T1 C T2 C
13 Ti C T2 E
14 T1 E T2 E

Where C is a copied sequence element, U is a unigue seguence

element and E is an extracted sequence element.
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85 24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/016248 15 1 273 negati ve
317.682 317.668 .015 16 1 275 negative 317.704 317.690 .015 17 1 277
positive 319.097 319.127 .031 18 1 283 negative 320.513 320.484 .030 5 19
1 290 negative 325.979 325.950 .030 20 1 291 positive 32NPaEMBER 208 . 030
21 1 294 negative 326.878 326.716 .163 10 86 24 NOVEMBER 2006 WO

2004/ 005459 PCTNS2003/016248 Tables Table 1 Type d C2 Ti T2 1 D2 D 3D
4D 5DDB245Y DD 8 DDD9 DDD 10 D D DESTHA®PWIBY s 5
connectron elenment to be deleted or nodified. 87 2 4 NOV 2006 WO

2004/ 005459 PCT/ US2003/ 016248 Table 2 Type CL C2 Ti T2 1 SSSS 2SSS
N 3 SSNaBle8SSSNN 5SNSS

Element-1 Element-2 Element-3
Type Type Style Type Style Type Style
1 Cl C c2 C T1 C
2 Cl C c2 C Tl E
3 Cl C c2 E Tl c
4 C1 C c2 E T1 E
5 cCi U cz cC T1L U
6 Cl U c2 U T1 E
7 Cc1l U C2 B T1 U
8 Cl E c2 C T1 C
9 Cl E c2 c Ti E
10 Ccl E c2 E Tl Cc
11 Cl E C2 E TT E
12 Ccl C c2 C T2 c
13 c1 c 2 c 2 E
14 c1 C c2 U T2 U
15 ct C Cc2 E T2 C
i6 Cl ¢ c2 E T2 E
17 Cc1l E c2 C T2 C
18 C1 E Cz c T2 E
19 ¢l E c2 U T2 U
20 Cc1 E c2 E T2 C
21 Cl E c2 B T2 E
22 Cl ¢ T1 C T2 ¢
23 Cc1l C T1 Cc T2 E
24 Cl C T1 E T2 c
25 Ci ¢ T1 E T2 E
26 Cil U Tl U T2 C
27 c1 17 TL U T2 E
28 cl C
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6 SNSN 7SNNS 8SNNN 9NSSS I0NSSN 11 NSNS 12 NS
NN I3 NNSS 14 NNSN 15 NN N S Were Nis native DNA sequence and
S is a synthetic DNA sequence 88 24 NOVEMBER 2006 WO 2004/ 005459

PCT/ US2003/ 016248 Table 3 Type d C2 Ti T2 1 D D S S24NGVEMBEN 2086D D N
S 4 D D N N Where N is native DNA sequence, S is a synthetic DNA sequence
and IS Xnthetlc DBP Table 4 Type d &2 Ti T2 1 PPSS 2PPSN 3
PP N S M‘P WASRP Where N is native DNA sequence, BSTUS2083MG24% hetic DNA
sequence and P is a synthetic PNA. 89 24 NOVEMBER 2006 WD 2004/ 005459
PCT/ U82003/ 016248 Table 5 Type d C Ti T2 1 GL & S S

29 cl E T1 C T2 E
30 ¢l E TlT E T2 C
31 Cl E T1L E T2 E
32 c2 C TL C 2 C
33 2 o TL C T2 E
34 c2 C Tl E T2 C
35 cz2 T1 E T2 E
36 cz U TL C ™ U
37 €2 U TL E T2 U
38 c2 E TL C T2 C
39 2 E TL ¢ T2 E
40 c2 E TL E T C
41 C2 E TL E T2 B

Where C is a copied sequence element, U is a unique sequence

element and E is an extracted sequence element.
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2G & SN 3GLE &NS 4d & NNWere Nis native DNA sequence, Sis
a synthetic DNA sequence and where GL and & are a |linked pair of DNA
bi nding el ements. Table 6 Type Elenment-1-Style 1 C2 E Were Cis a
copi ed sequence elenent and E is an extracted sequence4dNcVEMBERID08S
NOVEMBER 2006 WD 2004/ 005459 PCT/ US2003/ 016248 Table 7 Elenent-1 El enent -2

TypeTypeSt¥Ie1‘}/%eStyle ldcck2C 2d CE30dECE 4040 CTi
C 50 CWPXMAESH UTI U 7ClLET2E 8 C2 C TX@®USYPFPAE 10 E 10 C2 U

T2 U 11 C2 ET2E 12 Ti CT2C 13 Tl CT2 E 14 Ti E T2 E Were Cis a
copi ed sequence elenent, Uis a unique sequence elenent and Eis an
extracted dBefice el enent. 91 24 NOVEMBER 2006 WD 2004/ 005459

PCTI US2003/ 016248 Table 8

Cl c2 Tl T2
Type Style Style Style Style
1 Cc C C C
2 o4 C c E
3 c c E C
4 C Cc E E
5 c U c u
6 C V] E U
7 C E C C
8 Cc E C E
9 c E E C
10 c E E E
11 U C U c
12 u C u E
13 u u U U
14 U B U C
15 U E U E
16 B c C C
17 E C C E
18 E C E C
19 E C E E
20 E U C U
21 E U E U
22 E B Cc C
23 E E C E
24 E E E C
25 E E E E

Where C is a copied sequence element, U is a unigue seguence

element and E nt.
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Ty Type Style 1 d

El enment-1 El enent-2 El enent-3 pe Type Style Type Style

CQCTI C 2ClcCT1IE 3dcCETi C4dcQ@QET E 5d uc
CTi U6 uCUT E 7d uCET U8ddEQCT C 9ClECC
Ti E 10d EQET C 11 d ECQET E 12ClcCCT2C 13Cc1CcCcC
T2 E 14Cl'CC UT2U 15 CICCQET2C 16 C1 CC ET2E ?14@.\,@0gc
T2 C 18 EC CT2E 19 Cl EC UT2U 200 ECQ ET2 C

T2 E 22C CT1CT2C 23Cd ¢cTi CT2E 24C1LCTi ET2C 25 d CTi

T2 E 26 uTi UT2 C 27 Cd UT1 UT2E 28 C1 C 92 24 NOVEMBER 2006

WD 2004/ 005459 PCTI US2003/016248 29 d ETi CT2 E 30 d ETi ET2 C 31

CLETIi ET2ZE 32 CT CT2C

T claim:

4. The method of modifying genomic behavior comprizing

“the selective deletion and/or addition of connectrons.

2. The method of simulating connectron behavior of a genome fof
the purpose of modifying, by computer, genomic behavior
comprising the selective deletion and/or addition of
connectrons,

3. A genome¢ having a connectron comprised of the DNA elements
Cl, €2, T1 and T2, wharein at least one of said DNA elements has
been deleted according to the following table

Type 1 ¢2 T1 T2
1 )

2 D

3 D

4 D
S D D

& D D

7 D D
8 (4] D D

9 D D D
10 D D D D

where D is a connastron element to be deleted or modified.




33C2 CTi CT2E 3 CQCTi ET2C 33 CQCTi ET2E 36 C UT CT2U
37 CUTLET2U 38CET CT2C 39 CET CT2E 40 CET ET2C
41 C2 ETi E T2 E Were Cis a copied sequence elenent, U is a unique

sequence elenent and E is an extracted sequence el enegt NOEMBERQUBSBER
2006 WD 2004/ 005459 PCT/ US2003/ 016248 Table 9 d C2 Ti T2 Type Style

Style Style Style 1 CCCC 2CCCE 3CCEC 4CCEE 5CUCU 6
CUE 7.CECC .8 CE . Erndl pHaCelefrentd U C U
E 13 &-u B BSPPRCUETOE & EopReSren TemplaseB brrsng’ pNA g velients UL
19 E Cck,Ec220TE bn€ W2, wherein at least one of said DNA elements has

been replaced with a synthetic DNA element.

5. A genome having a connectron comprised of the native DNA
elements Cl, C2, Tl and T2, wherein at least one of sald DNA
elements has been replaced with a synthetic DNA element

according to the following table

\oooqowm.bw'ma-a’.?
o
]
@]
!.-\
(@]
N
]
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=
™

T
w N B O

!_I
1=y
AR - - S - - ¢ T ¢ N > B v B 7 B ¢ R €2 B A

=z Z o2 oW o n=E = =2 =2 Ww W W
= o owm 2 ol =E =2 W ownE =2 0
U)ZUJZLOZ(DZLOZU)ZUJZU}

=
w

where N is native DNA sequence and S is a synthetic DNA

seguence.

6. A genome having a connectron comprised of the native DNA
elements T1 and T2, wherein none, one or both of said DNA

elements have been replaced with a synthetic DNA element
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21 EUEU 22 EECC 23 EECE 24 EEEC 25 EEEEWere Cis a
copi ed sequence elenent, U is a unique sequence elenent and Ent. 94 2 4
NOV 2006 | claim 1. The nmethod of nodifying genom c behavi or conpri sing
the selective deletion and/or addition of connectrons. 23.nOVEMEERNADGOT

si mul ati ng connectron behavior of a genone for the purpose of nodifying,
by conputer, genom c behavior conprising the selective deletion and/or
addi tion OVO2B#IMRtrons. 3. A genome having a conf&a{US¥MUEGHbri sed of the
DNA elenents '.. d, C2, Ti. and T2, wherein at |east one of said DNA

el ements has been del eted according to the followng table Type A C2 Ti
T2 | D 2aécordiibg Dhe5ch.]le6n§) dablé &hd' wh8rd BeDcY ShdPcP 10 DO DD
where Dis a connectron el h b del eted or nodifjed. 95 24 NOVEMBER
2006 4. A GERGHE Ha Igﬁaeggtqgn Ectto 1E?ﬁﬁﬁ‘°§eﬂ PR DRBPel enents O,
C2, Ti andmﬁﬂﬁim@e&nWmeafolmﬁﬁhgOmﬂﬂ@f said DNA el enents has been repl aced
with a synthetic DNA elenent. 5. A genone having a connectron conprised of
t he native DNA

Type c1 ¢c2 T1 T2
1 D D S S
2 D D S N
3 D D W S
4 D D N N

where N is native DNA sequence, § is a synthetic DNA sequence

and D is a synthetic DBP.

7. A genome having a connectron comprised of the native DNA
elements Tl and T2, wherein none, one or both of said DNA
elements have been replaced with a synthetic DNA element
according to the following table and where the Cl1 and C2
sequences are generated by the binding of a synthetic PNA

according to the fellowing table

Type Cl Cc2 T1 T2
1 P P 3 S
2 P B S N
3 P P N 3
4 P P N N

where N is native DNA sequence, S is a synthetic DNA sequence

and P is a synthetic PHNA.
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elements G, C2, Ti and T2, wherein at |east one of said DNA el enents has
been replaced with a synthetic DNA el enent according to the followi ng table
Type d C Ti T21 SSSS 2SSSN 3SSNS 4SSNN 5SNSS 63S
NSN 7SNNS 8SNNN 9NSSS 10 NS SN 1124 NoWERBER20¢6S N N
1I3NNSS 14 NNSN 15 NN N S where Nis native DNA sequence and S is
a synthetic DNA sequence. 6. A genone having a connectron conprised of the
native DNAYOMWMSHPs Ti and T2, wherein none, one ofCTHERNBI6248ai d DNA

el ements have been repl aced vvith a synthetic DNA el enent 96 24 NOVEMBER
2006 WD 2004/ 005459 PCT/ US2003/016248 according to the follow ng table and
where the8C Pagen@ie hseQn@mesnaé@tr@anewmﬁdeﬁyoﬁ rtaebhﬂciiv@gomlﬁ a synthetic

DBP accoklg goTQﬁf | Qwi n tabIeT Ti, T2 DSS 2DDS
N 3DD !§ ) ]tD dNQ\%\fneVl\{; orrllae{we ﬁéné%’“ s a synthetic
DNA sequefitanengndhds been E%ﬂﬁﬁh@ﬂl%lﬂﬂBE synthetlc DNA element

according to the following table and where the Cl and C2

Sequences are generated by the binding a linked pair of DNA

binding elements Gl and G2 according to the following table

Type Cc1l Cc2 Tl T2
1 Gl G2 8 )

Gl @2 S N
3 Gl G2 N 5
4 Gl G2 N N

where N is native DNA sequence, S is a synthetic DNA sequence
and where Gl and G2 are a linked pair of double-strand DNA

binding elements.

9. A genome having a connectron comprised of the native DNA
elements C1, C2, Tl and T2, wherein one of said DNA elements has
been replaced with a synthetic DNA element according to the

following table

Type Element-1-Style
1 C
2 E

where C is a copied sequence element, E is an extracted sequence

element.
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7. A genone having a connectron conprised of the native DNA elenents Ti
and T2, wherein none, one or both of said DNA elenents have been repl aced
with a synthetic DNA el enent according to the follow ng table and where
the d and C2 sequences are generated by the binding o NOSEMBER 2006PNA
according to the followng table Type d C Ti T2 1 PPSS 2PPSN 3
PPNS 4 PPNNwWwseere Nis native DNA sequence, S is a synthetic DNA
sequence WRABEE 3 synthetic PNA. 97 24 NOVEMBER BFOB200362904/ 005459
PCT/ US2003/ 016248 8. A genone having a connectron conprised of the native
DNA elenents Ti and T2, wherein none, one or both of said DNA elenents
has been &pl &ceenafiet hawing @t hetna-tbhA @imprestd oacens digtgvé onzhe fol | owi ng
t abl e andsmhehes tdie e s.are generated hy the binding a

li nked pair of E‘[’)I\(li‘A}l' bgi%hgjiﬂﬁggél %%%ﬂ#gp%% an sa?&go'lt”@ r?ae’f“%“ttshe fol | owi ng
tabl e Tyjf¥echeeR replyged With@ EnSheiGDNE2eBrMnt3addor@ni 15 theGL G2 N N
where N isomabing falNA.Sequence, S is a synthetic DNA sequence and where Gl
and & are a linked pair of double-strand DNA binding elenents. 9. A
genonme having a connectron conprised of the native DNA elenents O, C2, T1

and T2, wherein ongeffnsa d DNAelepend s has been replaced with a

synt het i QTyDlgIA el enent Sz‘iccl%r di ngP to the follow ng table Type
B enent - 1-%8fyl e 1TYBESW ype Style

1 cl1 ¢ c2 ¢

2 Cl C c2 E

3 €1 E C2 E

4 1 ¢ TL  C

3 c1 ¢ TLT E

6 C1 U T1 U

7 Cl E T2 B

8 c2 ¢ ™

? c2 ¢ T2 E

10 c2 U P> U

11 C2 E T2 E

12 TL C T2 ¢

13 T1 C T2 E

14 TL E 2 P

where C is a copied sequence element, U is a unique seguence

element and E is an extracted sequence element,
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where Cis a copied sequence element, E is an extracted sequence el enent.
98 24 NOVEMBER 2006 WD 2004/ 005459 PCTI US2003/ 016248 10. A genone having a
connectron conprised of the native DNA elenents C, C2, Ti and T2, wherein
two of said DNA el enments have been replaced with a synyhaivemBER sognent
according to the following table Elenent-1 Elenent-2 Type Type Style Type
Style 1d CC2C 2ClCQQE 3 ECE 4 CT1C 50 CT1LE 6
A UTi UV E g2 CT2C 9 @2 CT2 E 1WIEWWREY 11 2 E T2
E 12 Tl CT2 C 13 Ti CT2 E 14 Ti E T2 E where Cis a copied sequence
element, U is a unique sequence elenent and E is an extracted sequence

el ement. Y9 23 MNOVENBER2Q06 coiDe200dd QRBADIs RCHEUSRONLNIEHR 11. A genone

havi ng a £LQRBEEL 'Qn [ the native elenents. d, C2, Ti and
T2, wherein three 6f ggfg‘ip[r& %ﬁﬁg'e%ﬁf%ln ﬁéﬁ%eDbN’geﬁaJr‘iﬁNﬁ‘c%e%“ttﬁ a synthetic
DNA el englifeaketir deRgaees whth 4 slyhomtng DEb| < dieatrenicokdEh@r@ntnd El ement - 3
Type Typeotiyhehgl¥pgiStyl e Type Style 1 d CC CTi C

Element-1 Element-2 Element-3
Type Type Style Type Style Type Style
1 Ccl C _ c2 C T1 c
2 Cl C cz ¢C T1 E
3 Ci C c2 E T1 C
4 C1 c C2 E T1 E
5 cl U c2 c Tl U
6 . Cl U c2 u T1 E
7 Ccl U Cc2 E Tl U
8 Cl. E C2 C T1 c
9 Cl E c2 C T1 E
10 ci E c2 E T1 C
11 C1 E c2 E T1 E
12 ci c c2 C T2 c
13 Cl C cz2 c T2 E
14 cl ¢ c2 4] T2 U
15 Cl C c2 E T2 C
16 Ci C c2 E T2 E
17 C1 E Cc2 C T2 c
18 C1i E c2 Cc T2 E
19 C1 E c2 U T2 U
20 Cl E c2 E T2 c
21 C1 E c2 E T2 E
22 Cl C T1 c T2 C
23 C1 c T1 C T2 E
24 Ci c T1 E T2 c
25 Cl ; b
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ommpoocm
440 44—

coO

—“hADNNDN T

2 CTi E3d CQ

TIE 70 U ETLI U 8d
C 11d EQET E 12 d
U 150 CQ ET2C 16 d
E 19d ECQ UT2U 20 d
C 230 CTi CT2 E 24d

/ 008259+ Us2003/ 016248 26
CT2C 29CLETi CT2 E 3
CT2C 33C2CTi CT2E 3
26 Cl U T1 U
27 C1 U T1 U
28 Cl B Tl C
28 Ccl E T1 C
30 C1 B T1 E
31 Cl E T1 E
32 c2 C T1 C
33 C2 C T1 C
34 CZ C T1 E
35 cz C T1 E
36 Cc2 g T1 C
37 c2 0 Tl E
38 c2 E T1 C
39 Cc2 B T1 C
40 c2 E T1 E
41 C2 E T1 E

ETi C 4 CCETI
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c
B
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c
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E 5 UCCT U 6d4
9Cd ECCT1IE 10d E
13d CC2 CT2E 14 d C
17 Cl1 24 NBVEMBER200688 C E
21 CLEC ET2E 22C1 C
25 G 100 24 NOVEMBER 2006

2 C POHURHIHE y T2 E 28

2 C 3140 ETi ET2E 32
2 C 35 CCT ET2E

where C is a copied sequence element, U is a unigque seguence

element and E is an extracted sequence elenent.
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36 2 UTIi CT2U 37 CUT1ET2U 38CET1CT2C 39 CET CT2E
40 2 ETi ET2 C 41 C ET1 E T2 E where Cis a copied sequence el enent,
Uis a unique sequence elenent and E is an extracted sequence el enent. 101
24 NOVEMBER 2006 WO 2004/ 005459 PCT/ US2003/ 016248 12. 24AANUVEMBER20069 2
connectron conprised of the native DNA elenents G, C2, Ti and T2, wherein
four of said DNA el enents have been replaced wth a synthetic DNA el enent
accordi ng YOXH{¥#59 ol | owing table O C2 Ti T2 1 TRS&USHIUAR y| e Styl e
Style1 CCCC 2CCCE 3CCEC 4CCEE 5CUCU 6CUEU 7C¢C
ECC 8CECE 9CEEC 10CEEE 11UCUC 12UCUE 13UUUU
14 UE UXR. 15 dérent Eavilg E &nGeCtrdv dombrGdad o8tie Gakie 0@ E CE E 20
EUCU elements Cl, C2, Tl and T2, wherein four of said DNA elements
have been replaced with a synthetic DNA element according to the

following table

cl c2 T T2
Type Style Style Style Style
1
2
3
4
5
6
7
8
9

(RN T
N O

RN RN R R 2
I O = L - T T U - Y € TS

[y}
W
e N o I 5 RS o B o= B T T 0 T B . B < B I o T 0 B = B o N I s I o = B S 0 I & BN ¢ |

B 0 @ 0 /B B 00 0 G acc o mmmE a0 | gm0 0
o @m0 o o @O g H G @m0 M O 0 c @m0 mo0
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e W
DM B &8 @ B BB 3608 8 G C o @ o000 o
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21 EUEU 22 EECC 23ZEECE 24 EEEC 25 E 102 24 NOVEMBER 2006
WO 2004/ 005459 PCTI US20031016245 where Cis a copi ed sequence elenent, Uis
a uni que sequence elenment and E is an extracted sequence el enent. 103

24 NOVEMBER 2006

WO 2004/005459 PCTMUS2003/016248

where C is a copied sequence element, U is a unique seguence

element and E is an extracted sequence element.
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