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Summary of the Invention

[0005] In one embodiment, the presently disclosed invention relates to a method of
inter-species genome transplantation, comprising: preparing a donor genome from a first
species; preparing a recipient cell from a second species, wherein the first species and the
second species are both from the same genus; and installing of the isolated donor genome

into the recipient cells, whereby the donor genome phenotypically transforms the recipient
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[0009] FIG. 3 shows methylated genomic DNA in contrast to the methylated genomic
DNA shown in FIG. 2.

[0010] FIG. 4 shows phase contrast micrographs of mycoplasma cells with altered cell
shape due to the overexpression of FtsZ.

[0011] FIG. 5 shows phase contrast and epifluorescence micrographs of mycoplasma
cells overexpressing the FtsZ protein, resulting in elongated cells that may be used as
recipients in the transplantation of donor genomes.

[0012] Figure 6. Enhanced transplantation of M. mycoides LC genomic DNA in the
presence of the restriction enzyme Mbo I. Purified M, mycoides LC genomic DNA was
mixed with serial dilutions of restriction enzyme Mbo I, the mixtures were transplanted into

M. capricolum recipient cells, and transplants were recovered by plating on selective media.
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[0015] Fig. 9. Proteomic Analysis. 2-Dimensional gels were run using cell lysates from
M. mycoides LC (A), M. capricolum (B) and a transplant clone (C). Standard conditions
were used for the separation of protein spots in the first dimension on immobilizing pH
gradient (IPG) strips (pH range 4 to 7) and in the second SDS-PAGE dimension (Mr 8§ to
200 kDa)(/8). The gels were stained with Coomassie Brilliant Blue G-250 and 96 spots
were excised from each of the gels. Spots 71 (gel A), 23 (gel B) and 8 (gel C) were

identified as acetate kinase. M. capricolum acetate kinase showed a clear alkaline pH shift

(gel B). The sequence coverage map for trypsin-digested and MALDI mass spectrometry
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wild type strains and a transplant (CL11.1).

[0020] Fig. 14. Southern blots of 30 different M. mycoides LC filter clones (A) and ~50
transplants (B). The blots were probed with a PCR amplicon that hybridized to the 1S1296
insertion sequences. Different samples, while all having the multiple copies of the IS1296,
had slightly different patterns on the blots indicating movement of the element. For the

transplants the donor genomes are shown in the single lanes.
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[0024] The disclosed invention relates to the transplantation of a donor genetic material
into a recipient host cell, where the donor genetic material is functional and dominates the
recipient host cell. Domination of the recipient host cell can be achieved through a number
of different methods. The methods can be divided into two general categories, methods for
use with recipient cells that retain their genome, and methods for use with recipient cells

lacking an endogenous genome.
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wo pesnpapat i on i nto daughter cells. [0026] |n BPOEUS2008/062307
enbodi nent of the invention, the donor genone encodes
o928 Mashyg dirested ienddnmaleesed derpable @$ euthihg seetiadated PN A) may be

bl.ocked or .inhibited.rel ati.ve to .the daonor, genone but
ermelOysstiRt e menbiaE natih fis sesibt: cergrdibegE whie
trdrAplafef knethyl difSctt@StrthidneRzyifd 86 & WilSthe d6AdrARromosome.
endonucl ease that cuts at very rare sites and to

t 02 Iz seionembedinenis. be redipiottos smmeitivh 4Q a resgikasion godenuclease
sites, 1n. referre i nen ' I [ '
i3 chufh SEFRIREEHS TR N0k, S Sl R loh® would notave

suah QédiRhces O @b iRINrodiich ghediz9ie JeNE BarBhla@ RIS BB R ARYe, or the
be nethyl ated before or after installation or )
regipipnessioakt ba preriregfed vl @e goFYeh rIRPLEE HECo- s foymager oby

c}%ﬁ‘ﬁ%é?nlg ALt E B dleasEU ChdMEkal ﬂﬁ%fe?%és ahl AbdfHcatibe re% ’QIRE thaf1 target

one may occur natura or artificla suc
seggerichs grcifiv tv ither @sidentichommenie 3R A}sedn Adrd csg@n ofithese

chroposone ip a recjpient cell may be unnethyl at ed
ITRHAF O W%B?Jfgé‘ﬁ‘%’{aéf{dléwelﬁ%? Y el e %ﬁ?gﬁ%‘ttﬁblf%%*&%before’
dlﬁ‘iﬂ%ed%dm %fteﬁ?an@ﬁl%nt@ﬁ@ﬁ.?@ﬁe Itahge SENANBLIE F QM &R RG] RREES and
activity. Upon expression of the restriction enzyne

méganprleires dogatherohitiotie porrictiothe! enegines with dalceerzseaegniagn sites,

cl eave the resident chronosone at specific sites. In a
H@W?Wé?p%?ﬂbﬁl,dgg'napgéﬁ bg riate restriction

0030 N 1RAREIvEIS, tedfplidhd 8615 Maybeen tHegiteRhandiucRdtide analogs and
.process. The restriction endonucl ease initiates
thyegpchdaalophmey onlyderpseiedewithinihoresislontchromespine: elupsequently the
ter_ or [ i Latel frer intr '
oo el o S RE Lo o il o Blep o Oty Bl der

cHrom®sdnite. CTHERasilanhiomndsbetid setectieelyicotgrdmised Wéth or without the
expression of the restriction endonucl ease fromthe
PragsHes Ol BTIREC RBIDR rRRAIhSHCh &St ed endonucl eases

( bl . ' .
b LA BN el N By B aPV.C

emppddunilngleaestdaianamsgifiamidnmysteine, meithof whikihr e tigtbrent from the

.restriction epzyme fromor wth.the donor. chrono .

o st ion Sua BB oy Wanes M eericaln rgn A UBERE PO

mbQidesT&Shdd Fit LY BNIP B4R R PACAUES N i€ MREAIeASmic DNA as
recognition sites for the enzynme. The donor chronpbsone

dagulickdrit thh ascegsitioh of egasitods spreificu e tplgdd edenittean Western

IFCEH B R B e ECciravade by T DRETEHA gt faed at GaTC

seGhdtckaby ¥n ofKulbg 3NGE FshMdricRl @i BB Qs esa@t byEthe dam gene (Dam
nucl eases, chem cal nucl eases and nodi fication

medylgant whemsas M eqngécol e tiuehc Eke Bpagnethglagegtransers a methyl group
fr58§—9&ﬂgsﬁﬁ5@1ﬁgﬁl%ﬂrt% &6 *fa%sﬁigg gf th'?:‘I aldetgfle e d {n tfulg gesq%ence
GATC. The viability of this system and method is evidenced by two factors; first, the
susceptibility of M. mycoides LC genomic DNA to the restriction endonuclease Dpnl which
cleaves specifically at adenine-methylated GATC sequences and resistance to the restriction
enzyme Mbol which is blocked by adenine-methylation at GATC sequences; and second,
the resistance of M. capricolum genomic DNA to Dpnl and susceptibility to Mbol (Fig. 3).
[0032] In some embodiments, one or more restriction endonucleases of the donor

genome that are not present in the resident genome cleave the resident genome. For



approaches may be fornul ated to sel ectively conprom se
a resident chronosone before, during and/or after

wo easapiiant ati on. The range of avail abl e rest rPCI/U82008/062307
endonucl eases and neganucl eases, together with the
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st o are rent fromt
(or eftier patonen, mbdaf mrcsahthenc)syast lemadhievivtl acapding ol om fifthgd provided
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he&%)lﬂ {PXiSHP ﬁ@?l&;ﬁeageé]&mg HEPRPPAtRICStrigHAR Hf())élfﬂqlg\o%gystem This
m@@be h[ﬁ?%%eﬁ%nﬁé@mﬁ%%%kt FeR at)n@ﬁh BNdJroosy n%ﬁﬁhge' dene into the

for hyl'at ed adenine in Western bl ot anal ysis
M2ye¢nitdivmgeodmessoltitahpeanlsing 8. lgenigilives sqzbbchaw gfaidnycs that are Dam

mEBk Rl Soatelt srad RO EeC Enaila By vims gfrydsile o e

médRRk B3y hidg @)one VARK &S tMs ek @RplieGAN SRS /5 camgeneEh@le [eyiction-
met hyl ase transfers a methyl group from

methyladan systere nhy deifren g yati¢is oNerggasms| Jrhengingered geppes are
met%gjtagelﬂ and éo?otg{lgd %8&%%9 8 %él’ ?1‘ ctbogleslyg\%l%fb glcz{nt(s#lgl?ta%lcltny Sn?o a sensitive

I'S evidenc e

sttahﬁlaﬁlblﬁ gepproptidte inetioflathdn daveitistedegkddagemofihe rédNRent Ghromosome.
the restriction endonucl ease Dpnl_ which. cl eaves
Farpapihriicainopes: Whde HicrsnRBe i 1sse Bl cdarEine for Aessisghignd

AR R O P Ml e i
Asaeding fo sihdteregivstsaster aofl thhqdapreﬂgﬂﬂtlwmrg@’impemfoDNéd trovitro
be&@rﬁér an gﬁ?&ﬁ%ﬁgt&g Ballh(lgt%PgrﬁB pwgglrbgggﬁ - éstig , [tlcl)z%%tz 1]s reI:sri]stant to the
rere@glgr}egflmdeﬁué1éh%e dH%H bgeaﬁgrréslatelaaﬁataﬁ@re@l%nw §SEMnor

in the resident genone cl eave the resident genone.

gelﬁon@marymeeachwwedl banthiet methods dedren@ineitbimehe vdvipe lof the various
§§T§: [ﬁr&% ]1)é| ated is transplanted into an M

meas 5@81”151 &1 which is not GATC Dam net hyl at ed,
EPODBEIS Rebipicdt célhg?enMneﬂ W69 R belibndegsd fnb@ﬁa’b@’bf&ﬁﬁ?ﬁéﬁﬁon by
transcri bed fromthe transpl anted genone that cleaves

eXPRHEPR heapeficarmds s HuEns smpesisstos siimutihEor egimpinteqipient cells
cai B IX%QJCH% ggrﬂl%[ﬁldlg ?ﬂa@ ross link or otherwise render the recipient genome

incapable of replicating but are then subsequently removed from system. Recipient cells
can also be irradiated, thereby rendering the endogenous genomes incapable of replication
but still capable of supporting the function of the transplanted donor chromosome.

[0035] A resident chromosome, according to a further system and method, may be
selectively compromised without substantial alteration. Appropriately placed lox-P sites
may selectively remove critical replication components from the resident chromosome--such

as the origin and terminus of replication. While the chromosome remains substantially



cut into many pieces. The transplanted M nycoides LC
is then free to commandeer the ghost M capricolum
wa@ebdls/144her restriction endonucl eases of M nPCDULEB®S/062307
LC not present in M capricolummay al so cl eave the
intags iitdreplicages pondy, if 608 ] InEbMipeiigmt a gemorabromosome free of such

transpl antati on of natural .or.synthetic nitalium ..
rel RO 0 PSR PTG SO SoP R LR PO MGy BTG Ty Pination.
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t N~ clo n E . coli m a e .
oA TRl 8N4 v RR e SQE, G20 TR RKAC i REg Svn
reMicagion] Dahdrefira@dsbeh 8§ bg enrieBsschbifive @ t@isPENN or similar agents. In

net hyl ated. Second, add a gene of the corresponding . o
SUER S1CRIC EXRIFSSEMAU FQTABaRIantaaon HethaBIHY frageorcit B dioRgr-insensitive
cHr rﬁ@&jmé/'!eﬁ&ayag cg%ﬁqn%)s(@sr@fﬂ?ca'tigl\f 81“ ﬁl%sfe%de Qlllﬂong)%]rﬁé without

the restrictionmethylation systemmay be froma
sigrficaitly abbring gerchsnsosoSiwdheEnFhaderphdgglind peseiafabo prevents E.

hyl ated and protected frgmtheir gqwn restriction.
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of the resident chronosone. For synthetic genones,
Pratearsesuth es Nydd omg besised wesetsicauel wistopithe wphogionoxf g aiedidamt
and i nact.jve thyl ation of. the synthetic none.
PO SRR e the Syl gty S AR o e SRR

to an alternative system and nethod, nethyl ation may

be perforned in . vitro before transplantation, or a
donp&&@%ﬁ%ﬂﬂﬁ%@é&@%nt hesized so that it is

@836 A allebnakiNE emBbEMRIE off @S bFdsErtlyOdksENHANKEINEBS Balld for the use
w || ‘be appreciated that the resistance of a donor

ofgpehromeospmgl st acierigicat cdils. gtdheomonontadddlsanldo keovan as minicells, are

oLl e P BR8] s BG) PR AR ot e oo
chirene&ned DN apabicellodre Hefldtias bOcelRYh XRREhidniotlAEDNA and
reci pient cells to various conpounds or stimuli. For

whigh afs| sometiges pefamed ©eds|apuelgye pellse freaied crbacinh aighgsheabacterial
‘ . ¢ . f oCi ni ‘
B R LU SLIERNFETES oL A fERIE T coman
clsorhseamesntthase heneuviedydticominyedls ara mBecicpirately dstiilsedearbeing
.also be irradiated, thereby rendering the endogenou
ERGHEYOMAEREhICE S FRIONE A RoPPRASEC Y RRYCTEp A BloBctBsless. those
sk?]ﬁe?iﬁﬁ ltid zﬁgoft?'?usfel{ Eehﬂnaﬁfézléa@ vf]}{eﬁ'}éﬂ%lr ©daden 'minicells in
chronmosone. [ 0035] A resident chronosone, according to
adlitfanrto loghrer syisicelin. avdondeighodn thegyesont dadlewtd, vied tgrm "minicells”

en%ﬁ%%sgg iet%gvla\gl}mv%r g?tghgqlfl%s}gﬁ %QLS: LF}!%tslgcl:kt x ghargringg]o'me; derivatives of

archeabacterial cells that lack their chromosome(s), and anucleate derivatives of eukaryotic

cells. It is understood, however, that some of the relevant art may use the terms "anucleate
minicells" or anucleate cells" loosely to refer to any of the preceding types of minicells.
Minicells, or ghost cells have several advantages over recipient cells retaining their
endogenous genomes or artificial cell-like structures, such as liposomes, in that the
cytoplasm of the minicell contain the enzymatic machinery to permit and direct protein

synthesis from an exogenous genome or artificial chromosome.



may sel ectively renove critical replication conponents
fromthe resident chronosone-such as the origin and

wo esosiimug2 of replication. Wile the chronposonePCEIE2008/062307
substantiallyintact, it replicates poorly, if at all.
| 903 BIhavireonef kactiviadave beanrshewnto prodecommimertl. For example, U.S.
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to this RNA or simlar agents. In such a case,
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e hage Ndd protein als ents E. coli )
eSO ctPb Rt i AFBdGHBp 9IS gemﬁ@nsequﬁgﬂy there is a

neéeAFORSABBSToF SERIn: ﬁlk’t@ﬁﬁ%%?k]‘ld’st Uﬁ%én%fa@i@n and€or daughter cell
protein does not have a simlar effect on the phage

prgdwmasios. Pr ot ei ns such as Ndd nay be used to
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l
prEQ%Ed Hére{ %{ﬁfgééﬁ% 0d SllAl%él spﬁ%p r%&g%d élﬁrg%lél’?dlfsﬁlgggn or gyer

are o] ca erran
expedskiodi lo\f kstheBf thargdnescimcﬂwm 1B|\dﬁrcﬁﬁ1@1;oﬁfa0§@kd’gatlblu(SMC§ kdpa, scpB,
or no chronosomal DNA.. Mnicells are der.ivatives of

8x¢8) prd %qﬂaﬁlvu%r&f%r Berdayarge. @mﬁséﬁ@l%s &opnglrig M. genitalium, M.
az%ﬁhmﬁd/faﬁﬁ@éé LSy cpal a%ﬂv% fh% §tt tﬂeﬁ@ﬁﬁh‘ﬁ? containing oriC

actéria cterla
reglwlnafry)nt d¢ach oéthesg rng}oommmds a@eeraexpwsklem sf FaZdirsteinriedds to the

anel | e at contai n chr
aHl?S 4 ‘Eﬂ&.ﬁs&?ﬁpu -¢h Fﬁfﬁ‘?scog}e §s %ﬁl @Era%’@ih%’gat‘%ﬁl%mﬁ&]&? plowgiable
leﬁﬁhké?ﬂgn@ F@"i hout chronosones” “achronosomal ," as
opposed to anucl eate.” Nonet heI ess t hose skil I ed in

£ 1984@lr tAdditicenllysevidh eartgerfpratieaneats etaytivened itbrsping @r all of the

t a s in additi t her i C
Py Bl ool B b e Rineiefyf Bandpantasion.
inCitihig@Rd e Snv RVIG S MRASE & fond s dalen RS tnednt eAagdnetit, &hemical or

cells that |l ack a chronosone; derivatives o

Plﬁ/ls@h]elabth@@%ﬁoif destiowingsortipastivatiedhe Fsidenceromesefad)within the

derivatives of eukaryotic cells. It is
chﬁggr s? g% ovvever that sonme of the relevant art nmay
U®e41Inén pﬁralﬁstheﬁm&lneatcﬁmethod, a temperature sensitive DNase may be utilized

to degrade a recipient cell genome at one temperature, and then the DNase is rendered
inactive at a second temperature used for transplantation. Similarly, a chromosome
destruction f method may employ a reversible DNase (colicin E2). This enzyme and its
homologs are readily inactivated by an immunity protein. Activation, production or addition
of colicin E2 in a recipient cell degrades its genome while subsequent activation, production

or addition of the corresponding immunity protein protects donor chromosomes added later.

10



m nicells" or anucleate cells" |oosely to refer to any

of the preceding types of mnicells. Mnicells, or
wQbasti4aet | s have several advantages over reci PCEUS2008/062307

cells retaining their endogenous genones or artificia

cld0H2] iWiilestarioos embsdingatsiand sndthquisdenebgenidesartbat hetesn, it should

cytopl asm of  t mnicell contain t
b AR RHER ety bosh ezl b oA agm o Husing ot Hpitation.
F@theEXROBRANUS 288 REIPR Pk pidfbiréd &hBbdimBhOiNBsRIMR bOARTd By any of

vari ety of bacteria have been shown to pr oduce
thpjabeedaseribedgxemplyppabodimgntsPat . No. 4, 190, 495, whi ch

is hereby incorporated by reference in its entirety,

is drawn to mnicell producing strains of E. coli that

ar e Sommertialatibiey usef ul for the reconbi nant expression

008 15 sy T ik e Rl ek e e Rt beR8 reportea

Usias etit ReBndlHSy @O hdRibldfo §HIBSEEEdndimeR ittt 684ddS ndigholic
their use as vectors for nucleic acid delivery. [0038]

pathigysicepatile of prgfwdng & sictyaf pigduets &y cagmergiakiissi wigh as vaccines,
genome and produci ng

mgg%g %&{HﬁﬁﬁﬁM%QQ%?§55|nd{the donor genone. This

Pli0044]s The prdsei yt @deribdd tadinopggendetd to pmdRveimmuigogiaal

reci pient cell that has been targeted. as the ghost
C%@rq81t@%f%eésqﬂza@§mglvﬁlé§?ﬁppeﬁq feom A @r&a@ssal tFrdtexgagleaths presently
désa?lﬁeqlgg&{ngﬁ)% gg%ﬁ% : ngtts Wx‘ﬂ%% garl]éc S oG gl?iofgg le?héc bst effective
Vagelmefr hﬁwe@mmcbnfpdoyeddU@hEHEr orc@afuseprGauater polio, [Va@38ih, or BCG.

Il1s . are di.vi sion or growth, but
S S op R b ORRE NSRS SEEbougers pRon s Saleonella sp.
hdvk RRRRINBSoni ERAMGY tﬁﬁ%ﬁ@t hile tﬁé’rﬁ%@f@bﬁ%oé‘iﬁ@s %Q{V@Véroto date it has
maintain the integrity of those systems for a
ngs de¢roposeible toreéfeciysdorid |t1n@e torga@melwf ﬁ%maéhﬂgem;tth O\dule retaining

i ded her.e p asnma oduc
B RO a G G Pre G R 50 SR RaPC St i benin BRA P Btlon
teElEdRSTyl MHaE hekob m@Frrg@mmkn@e@ fiegabh et KidMa fuetiis that need to
scpB, gyrB) and cell division (ftszZ). For_ instance,
bﬁt ¢¢éﬁt¢d sZingethatsd{om &mwtmﬁlamacg@mgpwmtmﬁem removal would need to

I
TG ATIRL S MBRLASTR BSARLOHLR 43 IDEA many
mﬁ&bhumﬁuihase mycopl asmas. Over - expressi on of FtsZ

n leads tq the appearance of small -
Béﬁowr@ wathete geromipy(GeRALP e YaBE P RGS| cQHdREA e Rlle] s

co?lflbdffﬁ{iﬁﬁ oth§ ﬁﬁl@tlcg Edsgetteé"corfblgsmé)ndn[l@@ﬁ'%énes or &e%ome regions

Ition Y, MAde range of pre-treatne
frm:aelcglvmt drg&usm, woich gia tlmfuszmde ofrgiffeods vaufaions ofih gertmene are

getnplglﬁeélp %ﬁﬁ%&%q%&%go%ﬁ gé/ a com isfllatqoenngf s%lg&%n%gl%goens and random deletions.

These populations of different genomes could be transplanted into suitable recipient cells,
and the transplants screened in in vitro and/or in vivo assays that looked for immunogenicity
and lack of pathogenicity. Thus, more vaccine candidates could be created and screened for
appropriate activities in a rapid, inexpensive manner than could be done using non-synthetic
genomics technology.

[0046] The methods described herein can be used to produce compositions effective to
treat or prevent the disease contagious bovine pleuro pneumonia (CBPP), which is caused

by the bacterium Mycoplasma mycoides Small Colony. This disease, also known as lung
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i ncludi ng those involving nethylation or psoral en
treatnment. Any genetic, chem cal or physical nethods

wé es0sdeadz oyi ng or inactivating the resident ch€DUSH08®62307
fall within the scope of the invention. [0041] In yet
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mbsgides gma%t SRoBs et A A uciofle oo arerplady o8 bl express
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above- descri bed exenplary eg%o i ments. Conmer ci al
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phbtesynhthstc bactarposodgbatphd ravladg fhimerigraeapmegarghtrproduce the same oils

oA B PO s B B PRAL AP Blpropri

re6ipleqt eglisor i nactivated fromthe potential vaccine

genones. Gene renoval would need to . , ,
[0048] The disclosed invention also has utility regarding the production of industrial

enzymes or industrial organisms. The disclosed methods can be used to build a genome that
is a chimera of Clostridium acetobutylicum and Clostridium cellulolyticum that has the
genes from the former species that encode the enzymes needed to synthesize ethanol from
glucose and genes from the latter species that encode cellulases that can efficiently degrade
cellulose. That genome could be transplanted into a suitable recipient cell to produce a cell
that could efficiently degrade cellulose to produce the ethanol.

[0049] The following examples are offered to illustrate but not to limit the invention.
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be done individually and in conbinations. To do the
work there are sinply too many possibilities to test.

w B@85)41051i ng synt heti c genom cs technol ogy, gPODUER08/062307
coul d be assenbl ed conmbinatorially fromsynthetic
cassettes conpr|3|ng |nd|vEdm@EEgenes or genone

1| su h th thousands 0]
coplasma

3 Apta ] l: N
process could be a coaghﬂg%h@ﬁxgﬁaﬁggggflc deletlons
and random del eti ons. These popul ations of different

9[%090]9 MEPldmbe rﬁén%b?@b@tﬂ& edsd Nltoﬁlc%wst A&l %%ﬁldmg a
ells, and the transplants screened in in vitro and
sylntheuc vall. d3ssaghwidehads Hasakeda iembémfichagemniistics ypemfic toa:his bacterial

of t hogen re vacc candi dat e
tagon. AR BRERR T SEMR oo A0 ST afRmts g of LEEK ffencode
trfptbgHAh drathe? mwa)p/@odasamyeﬁmfs&@ec@@mcfith@ SotaR&k ¢1Sd Rl wall. A
non-synthetic genon cs technol o 0046] The net hods

smlzéhgﬁnpb@ds pastasitorsyidiesiye and éags ilbelm rt@LISF@]é deonpbyidingndhe altered

g%leglc code feClill(.)atCS cﬁoenan Or r e@%‘t‘g)utse 1 curt'ﬁl?satﬁg e)(c: OI'Q%S%O(%U riljhcoplasma

pﬁ@ﬁis&ThMﬁbijM| aaQH&VdIMﬁ@kdé else Sit@tidr sGFh@RYf thesé Bacteria similar to
di sease, al so known as_ | ungpl ague, .is _a major pathogen
the plagmemmeanbryageof epkaryeticoel prd Feayisimphey Qﬂré@&@é igsgalling a genome

1n@uﬁrjlee% eql‘?geﬂ B ﬁlfl(g\*/fﬁ us ttchﬁsel\és%g 1&165%2 el;loed'%cﬂﬁt BQ&HO? of lare%: DNA

, as we is area
mbhbMamummpﬂmmgmcwanglne The di sease organismis a

OB, B Ao By A SR
st leS€:HBIRNY, S(ﬁéﬂ)%'f Qn@@l?thaMas BEED I’I’%I%% iPAREdic gﬂ't&@@ B Although

not readily anenable to genom c ni pul ati on.
owayntbetyc grfnoamrtis gwdelge ne shef Mogeritygui chm@ﬁDd@sthSrmhd)me installation

eV oy PRETE U R HEN PN eNBsiFR oD copitioma
m}&ﬁ&k@ @h@@)ﬂc1@§§1‘§’célﬁe§lﬁﬁ‘§é €oldn® saXintdnat D andhn@ssitiak EdPicolum

enome described earlier. The described nethods coul d
pRasiss capricofmmytrah fGabifania ljdrasidener anfl redipiep celly saspersiyely. These

or\%% ?rﬁ %lb%ayo SRR S ﬁatﬂh%eglts] o?gyﬁﬂtg u?gangﬂe sgnﬁwg Iug fie laboratory

enes an nycol

urfdel Bny c@ﬁcﬂlhoﬂidﬁ arhegXipviessveseBeah® dOMnn’fﬁj@Q‘e@iﬁStlﬁlw Whereas M.
Col ony antigens. A variety of different M

gegitalivmcihe @anm qlsgg,tp g}@ﬁ@lsa reg@tl\ylgﬁuag‘;}}eg salﬁtaemqqgen%me on, divides
I
oA ERE S SISO P ko

dqyemergtrhgkhohlﬁot oseplamettioo @ a ayeheaicsM. gagfalibmfgenome.

BN 0 PhBh P ST A GBS AR o
su@igfo%p o\ﬂ’mﬁaplasmas. Both genomes were sequenced to determine the degree of
relatedness. Comparison of the two genomes showed 76.4% of the 1,083,241 bp draft
sequence of the M. mycoides LC genome can be mapped to the 1,010,023 bp M. capricolum
genome (Genbank accession number NC 007633.5), and this content matches on average at
91.5% nucleotide identity. The remaining ~24% of the M. mycoides LLC genome contains a
large number of insertion sequences not found in M. capricolum. This whole genome
shotgun project has been deposited at DDBJ/EMBL/GenBank under the project accession
AAZKO00000000. The version described in this example is the first version,
AAZK01000000.
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are the product of photosynthesis, could be idea

bi of uel s. Organisns that produce these oils could be
wQrasn441v2 ponds in deserts so no arabl e cropl ardBUSZN0S/ 062307

be lost to biofuel production. One problemw th these

al0ga3] iAsnurhlesr of nwphasls avwqu/explmmga gdhirorehia sgenipeyies genome

t echnol.o we cou | o hat nco t he
iR ORBLOR e ettt B ey MRS ERghioh af B Got Benomes
fr&@ M2 Smt @idds ILQW( DY KMl F réd’iﬁi"eﬁ@q QfprRukdf ¥k sHdd8NMistallation
expressi on by changing transcriptional pronDters

ofitheyiselagad; gpnowie girfaltlee regipepne exltsn dirdction pHgenoTiseeaasplantation was
t e hways, ¢ L
e@e%?e%ﬁ) i on {h %Eae?vatleoﬁgtﬁ% gﬁ]a%fﬂg%cfo%t%gcjtsnblﬁg E%{l zde ‘f‘r@l %gln of
repﬁcdtlbﬁt(oﬁ@)acdhﬁﬁpﬁdatd]g M NddpeeblemdentEasnidg hﬁthmhm.t&@ricolum oriC
the sane oils as a result of photosynthesis. Those
wkw iedictsun &/ visaidse Lk anspl anted i nto appropriate
reci pient cells. [0048] The disclosed invention also
has ut|I|ty reoardlng the production of industria
e QNA; p{PPastAni sns. The di scl osed net hods

b
d‘N}S?}e Il\gzﬁl u%léltgoe %&%&?f%ﬁ%ﬁ%g@gé gﬁtso u?lo e%[ms@tﬁl@ Iﬁ\fIA to shear
foeek lthilt ohrytduseibichkade. Thss ithersgapesarit n@mlmhﬁzé @hbRIe manipulation
specj es that encode the enzynmes needed to synthesize,

dg AR et PSR g peefs ey anyaidEc s breuspardiag th§|§§1%$ @sagarose
blt)a%t hﬁose J)Ilngé @é@%m‘iﬂlﬁ)ﬁl dz‘éann Bef rb&ﬂ% 2y e 6 Had %arose that

That genone cou be trans I nto
org]nalbftﬂedxi theceli ngesedlprottin qomp@ucms ahpa:(h;l, RNAsaand:ﬂmhndd genomic

FIf e ﬁﬁ%@‘?%ﬁ?%\%ﬁﬁ@f %ﬁ%ﬁ‘i@séﬁ? %gglg:t g[ane‘?i intact genomic

Dp@iustrate but not to limt the |nvent|on.Exaane 1

Transpl antati on of a Mycopl asma nycoi des Large Col ony
(10055 ]y SWiante iritant geronvig dOA asiaticnapasi peolotmed e&;ng)a EEF

MoSMAAR CENHERE LBy TRTP Bisth 81050 bRl mycoides L

cedlewlere gﬂ@kxﬁl dbh@tluﬁﬁg M‘écﬁﬁﬁ@ ges¥fande WM)Sindeetagalactomdase genes
characteristics specific to this bacterial taxon. The

(lecgdd @776l to mﬂemtfeée%fty Hyelhmadivassupplemsited) wige Ho ne/anl of
tetf%%o ng‘ %@Aim@%/ﬁf; %g gt?e ttcgr}{g%ﬁ) pﬁ%ﬁlttlggl %F Q&%&iﬁg{l % eﬁfl)edlum will be

dlmisi;ed léteﬁ rRafty togEdfaneofi ciltasslicetls t:ver@entatleésblyz:entauﬁ@galtleﬁ at4,575 g
k during handling., The alte

to bre r en
fOééa éllF‘éFEfr #4105 éegh%?eélﬁ MY Fensugperdegt in HLmh Qs ﬁo P@d 155 pf 6.5 prus 0.5
MCREFRE é)%ll%tlaﬁ a%f}t)f%? §1{1(FH=, sths ﬁ@ée@ﬁ IR Rfi @hi8b %Sx 1&*&%11s/m1) The
wa nak st

absenc a cell e exterior surfaces of
cdlltwslwnblantvmsiim:ubhmﬂ ff@rl Stroinutes ap @S hthemenmirdamidis aroéqual volume of

2‘%;# %ﬁ%l%pgi%gb.ﬁ%ﬁgggdar&%XH %(HPAE fb}iffgru[rélotmaﬁlkl“r?sf—acetate, 1 mM
EDTA]. After 5 minutes at 50°C, the mixture of cells and LMP agarose (2 ml) was
distributed in 100 pl aliquots into plug molds. The 20 plugs solidified at 4°C. Embedded

mycoplasma cells were lysed and proteins digested at 50°C for 24 hours by addition of 6 ml
proteinase K reaction buffer [100 mM EDTA, pH 8.0, 0.2% sodium deoxycholate; 1%
sodium - lauryl sarcosine] with 240 p1 proteinase K. The 20 plugs were then washed 4 times
at room temperature for 1 hour in 20 ml of 1X TE buffer [Tris-HCI1(20 mM)-EDTA (50
mM); pH 8.01 with agitation and stored in 10 ml of TE buffer at 4°C.
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into a recipient cell by allowing us to use

establ i shed nethods for insertion of |arge DNA
wondosawiies i nto eukaryotic cells. [0051] Qur spOT/i&2008/062307

genonme wi Il be based on Mycopl asma genitalium which

hi@9561h 8 osowefiime shiat geirgﬂmﬂe PEPardopn of therggnemid DNAatielded intact

.been gro in axenic culture(2, Al t hou ur .

Ci Y HEA g IO SE8 oo HEbY CUrbIfbiel GERTE Y electophoresis

(FEUOTRSOE LMP elqﬁm withSdatdualcl %{beﬁ%ﬁﬁ SnebBS Electric field (CHEF
devel oped using two faster grow ng nycopl asma speci es,

DRyiciof1@s Reh [y doil sdasnesubsp eangsl fym 60 de $20 sacgeds@ieo® hours at 3.5

tral n GVML2 and Mycopl asma ri col um subspeci es
Vi M T PHECHPT SRRV ﬁp@ the, welfo it taggd i 10 ml of [Tris-HC

(26‘?19M|§? IERREA ER) M) ﬁﬁpﬁeﬁf bﬁ(f?éﬁﬁt 48 E u@&%’s%ﬁﬂ&% oRirRad Qb Romic

oppor tuni stic pathogens of goats, but can be grown in
DNrefol alvonmisormny tramngintdioz e&pminéntsx NBurit @¥GH it iidpossibde shat intact
80 and 100 m nutes respectively; whereas M
Cifpar agtPiidhchmeo sanﬁah?%qm%ahtﬂa theoRpaross apé deppy fpigrate, while full

leﬁéﬂlhﬁﬂ%dw}&h \IVgﬂ ?sg é}? Aller PNA q‘f éln%ﬁ% ﬁﬁl&éhg\{)?eru)[s gn(il'gny other

ese gr ow n

chaegdl cenabeshorRdiilet Askaidihg dﬂ&’leth@ ﬂbt@@eﬁﬁiﬂﬂl@ﬁ%yﬁl@ digestion
transplantation of a synthetic M genitalium genone.

clp@ophprepd W@é theadug. AandB R1gokhgvioleen wilirabes) @ﬁayleﬁ metsed field gel,

R e R R e s VL

DRl &b Hﬂﬁé% hd 9fmé REetavenamn §zd§§79 , pl
76. 4% of théap 083, egf%gp %r athe asequen’(::hgggof th ome). plus an

infepsobabdst ke ;gBNmnE)f tlenwdlss, peggpecthgtadatdeaniou@d Of IONA Wi still in the

o SEREAS 2 U STETT (e S es) P INIREL D6 i st
A?ﬂ’ R eﬂ&éﬁd 1§N'As9 EEP SN TRY BI@*FECFE\Y@L@G%) lgﬂ%@£m5tﬁﬁ of DNA in

coi des LC genone contalns a Iarge nunber of
thB pheritiadnelg @qoenges wieteak chenldNiAninivhe €aRF MIbbamd wahdegraded (Fig.

7%95@%@@%%@@?{&%&%& PSS ke DR doRRIRlshRded DA (o

@00%hd, The@ wérse&fﬁ&eskgﬁ @rds&ﬁglrddﬂartam%n@aﬁq@@sﬂra%ded
the first version, AAZK01000000.[0053] A nunber of

DI¥ét. HBwsenagme haspd aetiitytop naekeil v elosdr- squumr@oublsﬁer@méesi DNA or

h
PRRSE: DAY PSR Yo Wi BAPEE MM G LREE ¥R pNA in e
mgcm des LC, (2) preparation of recipient M

ricolumcells, and (3) installation of the isolated
&dhe T pbies eere el yried i C@é}rmsthe PV A epgasectin them ayas naked. Plugs

109(%&1%8 %{)lggcsr?{q ﬂ-[i&é?‘éél? Dd %loﬁg& S@§§Wv&fhot &Egectabl_eclevels of

serva nta Inin
proteiigindicafing efikase eteivast rﬁﬂgbrl@) of(thDlNeﬁpimc ﬁzﬂedl(ﬁlgl\/ﬂ 0). Further
capricolumwhile plasmds with an M capricolumoriC

evidence of the efficiency of our deproteinization of the chromosomes comes from mass
spectrometry analysis, which is a more sensitive technique. No M. mycoides LC peptides
were in agarose plugs before PFGE and barely detectable amounts of a few different M.
mycoides LC peptides in the plugs after PEFGE. Different plugs had different peptides.

[0058] The final step in donor genome preparation entailed liberation of the DNA from
agarose encasement. Prior to transplantation experiments the agarose plugs containing M.

mycoides LC genomic DNA (before or after PFGE) were washed 2 times 30 minutes in 1 ml
of 0.1X TE buffer [Tris-HCI(2mM)-EDTA (5mM); pH 8.01 with gentle agitation. The
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will not replicate in M nycoides LC. Donor genom c

DNA preparation. [0054] Mani pul ati on of whole
weboosrmegores in sol uti on exposes the DNA t o Sheer/uS2008/062307

forces that can cause breakage. Thus it was inportant
bufer manicompktaye reomeyedanil thel agicon plings wege hikkeddatoéfgenth 1/10th

e B PO B ST P TR 0 PR R DY TRaT L BRLEDTA) or 10

mifwaRP mhe @dteh Rghldse WESEHANING 408 %ﬁﬁn% 1m0 thlifutBg@dOfubated
that originally held the cell. rotein

Wrtghm@n&t 2.5 unit pfibeta Rpgnese TANE VS Ie/dN Kah.ABONms 100 pl of plug
SR DR 58 Phaaat 85, SHEGMERRD ARy AR ASO o e or DN

(-$XM0A@En@RAPMTIrCsubl\ehdss G.htatsug:)g’bst&ﬁ$hdﬂ elid s105BEbntshdidaie amounts of

, CHEF MAMMALI AN GENOM C DNA PLUG KI T from Bl O RAD.
infaet, sfrpylar, pupergRilsi sl naked genognigdNA diogwl- eoaeidrni-hig

[USEP LB S SIAIET LN A1 10 oRoL oL 1 08 o s

caaitiphg ﬂ&mrmdoguywsldh(hnn@idnﬂc stréptbmlycmdy)ub]ledl ¢heatfticitficy of genome
a:%/{ri of s{r{leto cin. t|on of streptonycin to.the
trapSRRRRRR | Ther Xfé%éﬂllf 44,10 1,t_qefg33901¥1 cQ! acmlesafaltered the
a@%ﬁaﬁ'&e& thehdrdr ‘é@ﬂcﬁn&elﬁlﬁr%e%ﬁ%&ﬁﬁﬁs WIabhRDNRA isolated h m
, 575 g for 15 mnutes at C. The cells were
celle gsavepertbed sirapt@Mynin SbbwhaannTaShspf [0 flbeqslmuseci)wah Ifkw bright

ST R et TS T e

stte@fdmm thef 10dctid® oNMhB WA vi’diblé Q6ri gt @mdtsTatheflthah lﬁbe@ R)vas much
equal_vol une of 2% ow nel ti ng-point (LMP) agarose in
greermAER. JuBh d is[hetieyad tratitke bidghtalots, may ienresent A circpkat gypegeoiled
es 0C, the m xture of cells and LMP agarose
fo?%%?ﬂi © e%m istributed in 100 pi aliquots into plug
nol ds. The 20 plugs solidified at 4C. Enbedded
nyc Cas ot Ilrs -]! sedanpllprptltns dlgest ed

r [®960] an cﬁyhfs&&m[ré&ﬁleﬁﬂ\éeﬁ@w&re ﬂﬂpﬁe@m 26 Zl%c&ﬂdﬂeWSOB medlum
deoxychol ate; 1% sodium - | auryl sarcosine] wth 240

cqntganipg &7 Fralsta! rall yorem20d 9 Ugselwesse thaners wsabser at 3t7|%‘e§ntﬂ the

mg%l%l%g@—?}n[?? Ig?eﬁ%ﬁ%ﬁget thébé?%%ryggﬂtr\ﬁ)?gzmopﬁgél gTS %ﬁé minutes at 10°C.

It agh fatnidahatadditishargedwihfuitBerndcidified the buddiven reétilting in recipient cells
4C 0056 To confirmthat the gentle pr epar gt i on

f
th ﬁfh\@er@ i85S SRIRPFCBY (98 4R IR GETBIP L P AT ciipwed from 7.410 62
re HPO\QQ@ %D ﬁéé‘l?fé F%’ %Pﬁfé@ﬂ %&p@gd}aﬂlzﬁﬁgﬁﬁﬁ eefil %leqonﬁﬁlr thinner

ectrop oresis n-a 1% LMP
angldmarehed AFigniib dCélbrege wewhis! @ice s tOthI\éJNhC(IQE{EiE M (pH 6.5)],

resuspended with 200 pl of CaCl, (0.1 M), and held on ice for 30 minutes. During that

at

period, 20 nl of beta-agarase treated-plugs (~50 ng/pul) were delicately transferred into 400
ul of SP4 medium without serum (SP4 (-)), using wide bore genomic pipette tips and
incubated 30 minutes at room temperature. For the genome transplantation, M. capricolum
cells mixed with 10 pg of Yeast tRNA (Invitrogen) were gently transferred into the 400 pl
SP4 (-) containing 20 pl of M. mycoides LC whole genomic DNA. An equal volume of 2X
fusion buffer [Tris 20 mM, NaCl 500 mM, MgCl, 20 mM, polyethylene glycol 8000 (PEG)
10%] was added, and the contents were mixed by rocking the tube gently for a minute.

After 50 minutes at 37°C, 10 ml of SP4 was added, and cells were incubated for 3 hours at
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DR I11l; BIO RAD). Pulse tinmes were ranped from60 to
120 seconds over 24 hours at 3.5 V/cm After
wongsatiion, plugs were renoved fromthe well s POTUS2008/062307
stored in 10 mM of [Tris-HA (20 mV)-EDTA (50 niM; pH
3O 1o Pidw mcowtry 4€inalyi dellused @ntrfogeda 407751 mitSawminutes at 10°C,

reBRRMTaRDS = Bl G HERgRT ob SB2 3B L Phiping pyugt! csacyeline

arfell T5OYl gl RaGAIE TirédtmeRt Wit SABE st IR RIBudA Gt biofc ERIBrampheniol
agarose and do not mgrate, while full length

and streptonpeth IpNalsodsemebierved te pighifisantbNacreasgythe affeciency of
trﬁ'élﬁﬁnta Lot eins, and any other charged cellul ar

norecul'es remai ning after the detergent and enzyne

di096E] TR peit&Ghde phabased: I1C kil 1hege PlublGolofieS YRR FelydY.

(Mol ecul ar Probes) stained pulsed field gel, presented
mpgogles TA;, teimdedten ~Bdnys. ofo AMizsahe dek of contanypiingese gransplant
e B PSe e S N e B RBAR] R bee

diffete@nBsodd avige adedtfbethpesil tulaite Glork: e W&l ASwySA@IEst dar cell
a large ampunt of DNA was still in the ﬁl ugs.

PIERATRHT. PBe HIrdésuptiolyft. 1kons) foh WaHdNg With dsapsrday clongss

, d, st hnP ] P- .
SRR PGBl ot Buf P RRENC s ARy, by pine and white,
weerigiblag Indévidudl weloyiey vethapgkel] ansh@beasn biveh BDdivinncdnitgning 5

l"rlizgigNB band was degraded (Fig. 78%1, Pl asmi d- Saf e ,
HEATPO Héﬁﬂ:gﬁ?- BrEag PePgetos: 1@%%54@ g§incacendiatio yag progressively
in o 1t : irsFde d Vthis'tech stbject s to PFGE,

A 1Q ‘i@?téMHIUGWEéHf Heg v%ﬂﬂ)e Wh% Red 9¥&ﬁ1% g&gé %ﬁ@%”ﬁe

cl osed-circul ar and I'inear "single- strande
laenzywes thargl the st Was unnecgssary c Redsignificino didttraice ewab abserved in

doubl e-.stranded DNA o ercoi l ed DNA. This indicates
ofaRES VB S s SLRROE P R ar genom o DNA 11
t |LM<5@]I U evdrH @RpErinddh® tvpd HEEIVE ESh Al Yi%aAcIh@dC O drfsite that the M.
the DNA encased in them was naked. Plugs |oaded SDS
myprsliqeseeyoraie R Agongingrinerviahde pejlsbend eatiohwangostreekeractly as
detlggrélge\%/itaas %%%}“%P'% foyﬁo?a&%cg?%%%ﬁ%ﬁtga sg\g&%ré?féf t ﬁllaﬁﬁﬁt , in another
cdntiot, MErcap¥icsiemaeciplent &edls &feld ioel a¥nspian@ddrwithout using any donor
depr ot ei ni zati on_of the chronosones cones from nass
DRde cthedrititsy! analigpaf eXpegines 1§ showp e Takdadi Noyelonies were ever

o R L K R e o BBy IR E R RO] Bffviabie

cdneamidatirfgeVemycditlanidocelss LC peptides in the plugs
after PFGE. Different plugs had different peptides.
[0058] The final step in donor genonme preparation
entailed |iberation of the DNA from agar ose

TabledsBauwes of peerins of exparimeip! shetvang gmtielsper i nents t he

agar ose plugs containing M

Number of colonies
Negative controls
. No Donor No ) .
Experiment DNA recipient M. mycoides LC | Total M. capricolum recipient
date control cell transplant colonies cells

colonies control

colonies
3/28/06 0 0 1 4 x10°
4/13/06 2 0 ~65 8x10°
4/19/06* 0 0 1 1 x10°
5/25/06 0 0 1 6x10°
6/07/06 0 0 16 5x10°




nmycoi des LC genom c DNA (before or after PFCGE) were
washed 2 tines 30 mnutes in 1 m of 0.1X TE buffer

wQ 200884462 (2m\) - EDTA (5mM); pH 8. 01 wi t h gent | BCT/US2008/062307
agitation. Thebuffer was conpletely renoved and the
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apo4/oxi mately 10 [ng of DNA (- 8xT P genones). Tn sumo’

thege7dal a sgggest ed g hat [the plpgs contfai ned | amgeq’
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nay A%%-?’-é%%ﬂ%—g%%—t@u?—%?t—super coiled formof the

O®063E ThR®iePic@at ytiak kespitep abdhico Pesanﬁl% gRMOVE mycozdes LC genome
transpl antation reaction conditions 060

transplanes P icredteibsica pgctedeif Ky &%p@em@éﬁmc‘@éﬁfv ﬁarﬁpmnted However,

S8 By PR TS RRLE L N SR ey v
myeddds m(pgkmaﬁc BONA coliginingahd eringdihe gakd mtdoghe M. caprlcolum

centrlfugatlon at 4,575 g 15 mnutes at 100C. It
£ TOHELE A ERCPBHIOR BRPRenehiPe BT egeq e 9ldhe frpsplanted clones

wﬁ%@&%ﬂh&83U|t'ng in recipient cells that were nuch
ess conpetent for genome transplantation. As pH

decreased from7.4 to 6.2, regular ovoid M capricolum

cel | hapes dramatically. Cells are |onger,

t hi ﬁ%g¥££%%g%$%%ched (Fig. 12). Cells were washed once

[[D064] Boverh iNaCIABO TS (et BndbyZed by X1 pengl pdmeistspe@0 for each
spr&iieg ! ettq?g)tugeg]é ]]?eggjitatgfgdtl;ﬂ?l%;gntg E@%ﬁéw?&ggg g] ser:]cijutences other than the
seldcRaALeA7 RAHERZ bigpler %2{1&1 PCRSSfn S L Bl e tuEéH(H%]} 128 insertion

Into 400 m of SP4 di um wi't hout 'serum (S
segsénegs, whieh bepecsgenorleseptqmeedie thd gsuenvdd M. mycozdes LC genome but

are absent in the M. capricolum genome. Similarly, PCR primers specific for the M.
capricolum arginine deiminase gene were used, which is not present in M. mycoides LC.
The IS1296 PCR produced an amplicon only when the template was the M. mycoides wild
type strain or was one of the transplanted clones. Similarly, the M. capricolum arginine
deiminase PCR generated an amplicon when using M. capricolum template DNA but not
when using M. mycoides LC wt DNA or DNAs from transplant clones. The PCR

experiments left open the possibility that fragments of the M. mycoides LC genome
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i ncubated 30 m nutes at roomtenperature. For the

genone transplantation, M capricolumcells m xed with
waBonsg44ab2 Yeast t RNA (I nvitrogen) were gently PCT/US2008/062307

transferred into the 400 mM SP4 (-) containing 20 ni
capfaiing ay ¢ol 296 sthe @rihgsine, gelrtberiarZ ke hmee@mbilned/ oita tl@ M

of . 2X fusi on .buffer

e gt SFRPRTTRRETG] YEbIMBE0 Fees T RSoy ERAE GiNage g (Fie 13)
Alrh&e cOMNiRAh gwﬁﬁ i&hxgkidthat 106K thd 6y ek %n@ﬁﬁtdsé’d §&iithern blot
a mnute. O mnutes at 37C, 10 ml of SP4 was

anabygscbl tl@m@pn@é am%rewem@t Hﬁ@%ﬂﬁ%@%ﬁ fngra rinvef ptative reasplants.

G%logr%gﬂl\?&%y%{ %au nl?olt %%%%l w es 5%% g'lt tlille fr%@r?cqlmﬂ epzyme HindIII

andRén @ﬁd 19b agaedseogasl A trgablopl vadre preparidaind ipided Wil 1811296
tetracycline and 150 ng/nl X-Gal. Treatnent wi th other
SCHHETICRS- A} EHeLEDd ﬁloaﬁgol%ﬁrh&ibblﬁtzpﬂéo @ﬁm}da%%%ucew%ﬂ%w lane (Fig. 8).

LSOV R A1, OSBRI SUOPL! AR b ot

mpdaarfeeSLG/\ﬂDEesl (R hat. édwad otl3@Red ritak Whilangay Sloughern blots of the wild

tYH%\b/E i es llgéle\%ﬁﬁlgl}lﬂﬂ?lg (S:gl:ﬁlqﬁ‘slﬁﬁ]%téﬁ %gp?lﬁ)gr gm,wed variations in the
batnﬁﬁfgspgtt@iws watstars ol ol s VKGR R0 biAseabhandf Ak,

donor genone preparation process three different hoods
Analyses ablddtsfvaith 3hentcaisplanted timeycailek L.Conptesandiwith 71 transplants

coi des. LC. don r epar at.i on, one r M
SRS e AR in M8 e SRR R G RenS oS irdfandlpnts. 1 was
hypoeHRsiSed ﬁ@ﬂﬁhil@ﬁfbbﬂ@ bethe 1¢ D Wy Em &R dyafe s@ﬁie%hteﬁlppressed in M.
put atively capri colum both blue and white, were

mygogdes|Lé; cqlhdﬁhvﬁednw bfbm @mpéﬁssmm ﬁrethpun@kléloplmﬁmofg@r Gyusplant as the
d%J?%Qno%e wgs m?r c%c%drll t e t Y t r rlco um éﬁg]élgé:r}{ck\fexf SamrPle seéluencmg

ropag ncen

ofpwiadée gaﬁimeelhuammgeﬁal&&d fidin 1\60 trgﬁspilant Yibaes Wiad sdrformed. The
devel gped, this techni que subjected all plugs to PFECE,
i ot PROT AN IG0N deqN e Sadp R shgered 4r4n clng (>1X genome

C"?,”F%@%f éélg)@)gh Flfei'sr%a[dg @%&@%ﬁ?gﬁ& ‘L?f's g{l‘eﬁc Og“g%e%%'sg@uence that

weasarigueeto B [ dapeind/utnOf ihegit icuds thamhd absmweh ehe M lmydedes LC or M.

To, ensure that the M coi de e
CARE COUELEROBEISPEINE e MO ‘E’?f8|elta%rg% %é‘sfg\@ (égﬁ‘i??%?e)a‘g the result
oﬂi%ﬁémbagn@bwﬁh%mexﬁectéd d&ARIthE thwtfaﬁ@oeb&% M. mycoides LC
s were used. Simlarl Y, i n anot her control

nsieqim aglattraf rhémrp cemtructedr. sTheebeverosskits wergsybll C@nsletdnt with the

RS Rl PR TR o i O e B S P

c@yz\%blu@bﬁ)ﬁbwg&i bl Bulsseqien®loss beGk ichgHdodih %blﬁﬁhﬁe &&ldgSantibiotic
thus the donor DNA was free of any via

seéesHORM nating M nycoi des LC cel |l s.

Phenotype analysis

[0065] The phenotype of the transplanted clones was examined in two ways. One
looked at single gene products characteristic for each of these two mycoplasmas. Using
colony-Western blots, donor and recipient cell colonies and colonies from four different
transplants were probed with polyclonal antibodies specific for the M. capricolum VmcE
and VmcF surface antigens and with monoclonal antibodies specific for the M. mycoides LC

VchL surface antigen. In both assays the transplant blots bound the M. mycoides LC VchL
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Table 1. Results of a series of experinents show ng

controls.* After this experinent 6 experinents were
w@eoosansrerl but not |isted here that produced nBCT/US2008/062307

transpl ant clones. + The hi gher genone transplantation
spetifiic @nebaly with theegme extpesityrme M. snywasleal Cr Y Gt edind ghe Me mycoides

LB TG ol S auE Ve Bahth bl STy Sy Becicc for e

MPE&AdoYBn ViisRldanhsE.[ BORRBItiohheelPlykiftes RAIN fek Glraid€ were subjected
resi stant colonies resulting fromM mycoi des LC

togpsefepmic nghysisluaimg ki fferantpd ﬁefaptad ipd-dispeyiorad cleptrphwresis (2-DE) gels
f
fogg g%rg %%tlf ﬁz&%oﬁso% p%'(hfélﬁ% %}g/o%p Sﬁ%@{%‘%&g %sgk%}r/g?\é%e{ d?sogptlon ionization

(M AL DI B&tshedirodietsy. fStﬁlgﬁgm thef2-IVE spytcides of Chegﬂnmmazdes LC and
DNA containing the tetMand | acZ genes into _the

the Higpspdantashs! @@‘nﬁﬁl@ idepgicalyyighip ghe o abi-Rat Mdle ﬂ%ﬁh@ capricolum 2-
f

DB 301, P SN0y 209 5L 01 A AR

matchetbanmovey the golal(Fipge9A KY). Rbtewsidegeepthhnthe srasypéait brcnecfm)er was

each. species to. defermine if the putative transpl ant
idpRfFape tﬁ%ﬁ.ﬂ@é@”ﬁé@@ﬁ%ﬂ@%éﬂ%@lﬁé{% @ﬁ%ﬁ%ﬂéfﬁé Q@reghigfatres was
e VAR VA RDL MR LAG! FOLASSLy JOTEeRIARPSts %pﬁfé' | tFan Gp1 ¥R @onfldence

used for 1S1296 insertion Sequences, Wwhich are present
scores @beimed wigpthe Masaott dhgorshmu’eare wamblwqmldmzhlgh@ for M. mycoides

t are absent. col u enone.
LEFRRTSs P oty o' Ssubifrten FOPeIR B Sy Moartyrfoor
MBVMISRERRs defdvbianed manﬁn rrizlfdﬁ@d %}A’Iid@@edpfené&tm M. mycoides LC

present in M nycoides L he | S1296 PCR produced an
prafepsi (b/lﬁﬁc@rwyequlﬁe& bréweempll heed 3dsc Hhe). Mo papeidesteniquely matched
l %lectgy Rah8 *i %&r t%}gs ?\;? r\]fgsgglﬁzeé g?%t r%regﬂisﬁ)ce?até El%ase matching only

thel ed:q"ﬁeﬁas(ef tl?énga:lmeé a. @@camealml pre@m. mﬁl@ thlﬁp}fégotlyblc assays were
capricolumtenpl ate DNA but not when using M coi des

alpqeapsistypwgh ﬂm\m@lspkaaﬁwbem&%’wmdeéﬁ&a aud Hopile pRoplt of a 1.

t
R B R B RRET b PhcbinbirhllGh e SRR ogor and
reti@tehdt gahgenoard aftérethe &aﬂsp@mﬁmohaxﬂ thee’lz!ommanm [i(h gendnieeand before
capri col um enorre | uch a way that they destroyed
thF &0 & Y Ed ‘f%“ﬂ%&%e ‘g‘ilﬁlélo(“fzu g. 13). A nore
convi nci ng genotypic anal ysis that | ooked at the

overal | genome_used Sout hern bl ot. anal ysis of the
Qptimiratign of genome transplanfation etfjcignc, series of

pra&]' M defcd tzact&@ %Q%{ﬁ g%g frgﬂg}p%%oﬁfefﬁéqé}ﬁ:? the number

speci'es was di geste erestri on enzyne
oftM nadipkicolum recipient cells and the amount of M. mycoides LC genomic DNA used in

transplantation experiments was varied. Transplant yield was optimal when 107-5x10” cells
were used. At lower donor DNA concentrations there was a linear relationship between the
amounts of genomic DNA transplanted and transplant yield. That yield plateaued at higher
donor DNA concentrations (Table 2). In later experiments it was found that substitution of
5% PEG 6000 (Fluka) for 5% PEG 8000 (USB), as used in the experiments described
above, resulted in an approximately 5X increase in transplantation efficiency (Table S3). It
was also observed that RNase treatment of the donor genomes did not eliminate

transplantation.

20



and run on a 1% agarose gel. Southern blots were
prepared and probed with | S1296 sequences. As
wex@satady no probe hybridized to the wild typeCcMUIS2008/062307
capricolumlane (Fig. 8). This analysis was perforned
Table @veryorhe aassplaatmtioolas aifiratiof »2 0@)amast eeM| masides LC genomic
series of M mnycoides LC clones (Fig. 14). It was
DNbseanépnteiat whil e many Southern blots of the wld
type M nycoides and putative transplants were

rdentical, @& nunber SNOVWY&HricREbIBRSs | N T he bandi g

r{é P&b?des' Was g, mgcéﬁﬁﬂstn's s the resuft of
%” t@@%&s AR r¥r?1'o§lf f b' biegldrkh 3¢ Total M
ant r«.l:ipi'e(m: Pl 083 nsommeyP! &S (g%% capricolum
transp ants SHPRENIBN £ di VARSI | n the recipient cells
T e Lot Pty ot T ho 1GABE o) oo 5X10°
Weyjaﬁ sorephat Quppr,ssed HR—M nycoidesﬂrp$ eH-s; 5X108
——Lheggﬁhav be-no gnnnr-ssion n—the initie5¢ﬁ;ase off g 2x10
t[aﬂ do s intrndlglsz Lhto th95X108
M A m r‘\/OnnI aem  NexP Qnrrnl d melp’i\/r‘qsnn of 5x10°
whnl1i:-§r‘1‘c:=nnm2 Li hgarl es gener 9t ed frrm t\/\n 34%nqn| ant 5x 10°

cl ones was perforned. The anal ysis of nore than 1300

* Wﬁl&ﬁ?cdl&ﬁé@o%ewﬁdt&iﬁm@%%nt até@ach clone (>1X
genome coverage) showed all reads matched M nycoides
LC sequence. There was no sequence that was unique to
M .capricolum O the 24 reads that did not match the
M nycoides LC or M capricolum genone sequences, npDst
were either very short reads (<200 bases) or the
result of chinmeric clones, which is to be expected due
to the active transposons in M nycoides LC and al so
as part of library construction. The above results
were all consistent with the hypothesis that the M
nmycoi des LC genones was successfully introduced into
M capricolumfoll owed by subsequent |oss of the
capri col um genone during antibiotic selection.
Phenot ype anal ysis [ 0065] The phenotype of the
transpl anted cl ones was exam ned in two ways. One
| ooked at single gene products characteristic for each
of these two nycopl asmas. Usi ng col ony-Western bl ots,
donor and recipient cell colonies and col onies from
four different transplants were probed with polyclona
anti bodi es specific for the M capricolum VntE and
VncF surface antigens and with nonocl onal anti bodi es
specific for the M nmnycoides LC VchL surface anti gen.
In both assays the transplant blots bound the M
nmycoi des LC VchLspecific anti body with the sane
intensity as M nycoides LC VchL bound the M nycoi des
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LC blots (Fig 15). Simlarly, the transplant blots did
not bind the antibodies specific for the M capricolum
woowE/1and2 VncF. I n addition, cell |ysates of abP¢TRZBE062307
strains were subjected to proteom c anal ysis using
Talilé $bHeieci ¢l Pili spliragandmgledilpewsigbher galoecttrappplontegdsetficiency.
(2-DE) gels followed by identification of proteins
spots using nmatri x-assisted | aser desorption
ionization (MALDI) mass speciuotet ofycoldsties ki ngly, the
2- DE spot patterns of Negetid camrolsi des LC and t he
PEGansietaat wélgkd 0GslonweE®ni dedldnk@lonwhédk N t hararispiahs of
Zaridmamdtadieret he| Nb réciiéntCo! Ufiarkplddteds POt pat dcidrigs*wer e
very different.| MirentBren 50%htrélBe respective spots
PEGUT gtoF | RE) Mef cheqy anong the gel's (F1g. 9A-C)p MDre
"PEW JelpRFiJRa) (e TT@nspljant proj eone was i denggcal 10
PEGS I 0 mh}]es C Rj’O[ Eome _and d]l d—Tnot 7 have arby M
PE@PT A(Emkbj:‘dl Ures s gai ned fFom VACD—=WVE U(bl a. For

£ + £ 41 +
PEGC“ Zdooﬂ(":ldkg LIS UL ELIAt b!JUl'i U! i LI¢LL I ?ﬂb JI iJllll | 2 L
PEGHIAW mkauUI S U Al 11 u. VI U 11 TS VeSS L UL fil Y AI CTTTTT
PEEM €5 H—qu bHy—equat—or—hi-gher gor M—ycot d62'5|§LC
o oy ~ ol v Nnrint A e Aocni + o 2 alh ra oraoneco

- ATl 1 U A T CUT UTTT 'JI Ut CT 115 UCO'JI |9 =3 LILLI yll \.IUCII\JC
P QWDSQ : 5B) NHety—Four—NEHVS sedres—wete—ob asied

- 0 1 - - -
P Gat g (.):((E“ga' tehed peptide se():uences Hr—M Zzt‘é'co: des
P_g ﬁ\;g*b o i cot pect val ue(g between 0. 11 "and 3.8
PEG, 40,999 (F i guely nat ched M Gap;i%m um

PEQ‘ 29 *Qr-( ilsual iz npnfl des in dcetate

ki nase mat chi ng only the sequence of the respective M

mycoi des LC protein. Thus the phenotypi c assays were

al so consistent with the transplants being M nycoi des

L[@O(Sﬂn oheQt dattah@erﬁﬁfstfhtte RS tr@nsMan&@Bh bf %H@%0M§Qb&%e species

LC nosai ¢ produced by reconbi nati on between the donor
toandtheewithitmesweng prpgponedngfiespme heeomsaaﬁ:ﬂgﬂ dovpageneme.

ofthM Qi C genone a the two
e Y KO0 o R PR RGNS PR mypongpomas ae
siGRBOREMAMABEM eillk Aub Nthef ldcki EAGYI [WDESkerfed ol @pRbRGHRE were tried
what factors govern genone transpl antation efficiency,
thatpse atipdsive forf ransfesang lacgs by meleprleninteeylasyosisgelhd hese included
caﬁgﬁ %@Ierégnt Medﬁye((‘i%a%gf%ct!ro% O o‘iangc? g&l%&tlo of he donor
transpl@antation experi msﬁts varre nsp
gepogled uviag vafdusrationib egentd Wihild ibné of eldss apg@dechas ﬁrbved\bffective for
| ower donor DNA concentratjions there was a_ |linea

whelp &Fm%%ﬁﬁlﬁp%f%éﬁh? RECabasechmsthod ressifsakdn INREG-driven cell
fubi oﬁ%&gtﬁ%la P}&the}{é qlodtest-[ﬁ@h%z?étﬁésgs tw%Parental strains

at eau at h her onor DNA concentrations
oﬂM cdpmicbbire Dnempejnngm 7 markeris thochdmbbathe and the other one with the

bstttonofSO/PG F r. 5%
HamP eI d iR ke A i R st ot were 5Ot prepared as

“recipient” cells, mixed and incubated in the presence of the fusion buffer as described

above for transplantation experiments. Progeny resistant to both antibiotics with a low
frequency only in the presence of 5% PEG were obtained. The number of colonies increased
approximately 30X when cells were pre-treated with CaCl, (Table S4). Sequencing analysis
of 30 clones showed all had both the rerM and CAT markers in the cells at the expected
chromosomal and plasmid locations. Thus, it was concluded that under our PEG-based
method, M. capricolum cells fuse. Those results agree with Shlomo Rottem’s membrane

studies demonstrating that fusion of M. capricolum cells was maximal in 5% PEG. Gene
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above, resulted in an approximately 5X increase in
transpl antation efficiency (Table S3). It was al so
wobesnyad2 t hat RNase treatnment of the donor gePOTVES2008/062307
not elimnate transplantation. Table 2. Genone
transéem sipb dtcaplaomna aalnamfiam@& almwmeﬂiateﬂé)yd?ﬁﬁj att copferttations likely to

g RSOl NPT 7 B S OF SRfbiag thatin some

inBhh&G thOdelPRfayTaMW H6uRidle M&W| Abcofdsat o QdNE8NPIBRe genomes,
transpl antati on efficiency. [0067] These data

nqye rappedriadb copricalpassisiplasmaaxpenss e pbpwtee aAdereingitholarge fused
egln 0% %I%e Cén%sdlvﬁe %Hc?et C[itlgted V\Antt]?ehﬁbf O%?%&At&mﬂ%%&r%ﬁ@f‘% Cells lacking

the Mynﬁamfé@ger@ﬁw c&j fottoh@y MBehanilsmoef it the abseansell BEG and through a
Because rr%(co plasmas are simlar to mammal i an cel | s due
1

Prpgesg REFG1 aewncﬂndéhwmow%reaatsoer ngnahalbgis &F@aw@e resistant,
SRRSO LEM o0 iR T O e e

Tlm&bhmapiebz&:lhgﬁ lPlEGﬂﬁdﬂlated(gendimﬂ shepldnomnion may allow other species to be
el ect r qpar at and conpaction._of  the donor 'S
tr"H’éP]ﬁﬁteaéle e‘é &ENGHiS 4 Eﬁ%ant%‘?qcere%tﬁ%ceo%@ng% &EE lterature
u? %%ﬁ@ﬁﬁuﬂfd@g’e%éo@l‘)f t?l@ bL1Y Safl 9 mMROLS VRN Ebacteria to make
ranspl antation, the G based nethod may be akin to
piPE@lafsior ephazeplhsts md@ﬁ thﬁem hmdmb&etweh@pedrpbmtlon of large amounts of

euka ti.c cel To.test. this ot hes
o EREH Norblieles ap SIS ek GRENleE s R do pegugin nature
It vmﬁ |6B§erifd'dl thixan ey HIBELWE SHIFhnldRoeindeS K eRatndnt, muklRSids from M.
| or anpheni col resistance marker (CAT) in a stabl e

mmqlc(es efisavoulenet eduse tiappagndgiurtd theyeaddicen tiepr@@m@d Given
thB U%E%P%a}gty d@? Iaf%oagm% %%%/te %I%reﬁirggsntzla ogre PQ@ c{eﬁrsot QRized and intact

oK g Merhldy, cBi@getynspRmtsion r(’tbulﬂﬂ)eblqﬂian@ﬁénd@ll iduesto the
wth a Iowfreguenc only in the presence of 5% PEG

lahratory it iaigh formeotrhaptserl IBNACEInSHT @@ idivepeagddat permits recipient
BB T TG S S A A s
msinoadedgeabmeh gehelbmedby the nahddsdrechgCavelopedkiey syntheticbdologists.

cells at the expect ed chronosomal and plasm d

l.ocati an Thus concl uded that under our
Tﬁiﬁa@'ﬂa@s'ﬁf%ﬁ’mw Cﬁ/?r'cc,o icolumcells fuse. Those

results agree with Shlono Rottem s nenbrane studies

denonstrating that fusion of M capricolumcells was
maxi mal in 5% PEG Genetransfer into Mycopl asna

pulmoni S wWas at SO nedl ated] by PEG at concentrat jons

| Neflpsr bof 858ic6eh r\%mp@npe t only small DNA segnents

aleg|d é)&i&%&@fdi%glongﬂﬁ:eeé‘ﬂé magi ne t Padioddd Sone Number of colonies tet”

S %Y e REddoidfY fuse around the naked M and CAT"R
L‘BB LIC gen &etM'B'hose genones, nowtrapped in M

CERr) Tl unrTyt ORI AT XPT E5Eo PG f’n%fh%b"’" oterm aftowng 73

‘5‘%){1’6895 FUSet EEl {& T 9T By SEEt B HAPOREGE Pl ated gg

Ug 8l)el1f080r’4 aydi 1L6U)% l'@ III LLL®) S%IPE(G.%b HOH?N/O‘P%I cO I dbl\l LLL®) 0

3.8x10° 1.6 x10° 5%PEG method w/o CaCl,’ 6
3.8 x10° - 5%PEG method 0
- 1.6 x 10° 5%PEG method 0

a. The two parental strains were prepared simultaneously as “recipient” cells as described
previously for genome transplantation experiment and mixed in the presence of the 2X
fusion buffer [Tris 20 mM, NaCl 500 mM, MgCl, 20 mM, polyethylene glycol 8000 (PEG)
10%]
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the M nycoi des genonme do not grow. Eventually, now in

t he absence of PEG and through a process of cel
waolkensaian2 and chr onbsone segregation, nornmal abPOBUS2008/062307

tetracycline resistant, beta-gal actosi dase produci ng
b.Mddityaodididsunite lof &Nowse d (Nev Eaghed Bielebst ahelmd BsGanll mhigture to
dephatserate Thionidsa@se o afpipfinsian noothe Bﬁﬁkﬂeﬂémaedlhgarmmnid DNA.

anspl ant on na aIIo ot her. LSpec
c rhsﬁ\sv PRI gL g e bESH) eaﬁ1 ¥ i buffer did
n‘?‘é@ﬁ“& naﬂwé’%é hess 2 Or%ﬁ* rﬁggﬁ lhat parti al
d.dimgesbiparen@ std1fs Getel tradldlas dBsIMEE iC@N B@tﬂhé eRel2 treatment was
OIQ%H e@élﬂ Wwé&e ﬁc%a@é@ﬁ fﬁﬁ{lﬁescﬁ'n isPheho Wa@ﬁflg bﬁﬁéld[q‘h% 1 PmM

péﬁ to the i1 ncorporation of |arge anounts o

of ei gn . net hel ess, this kind of whole genone
transfer is unlikely to occur in nature. It was
observed that in the absence of SDS and protei nase K
treatnment, nucleoids fromM nycoides LC cells would
not produce transplants until they had been
deproteinized. Gven the inprobability of
free-floating bacterial genones that are both
deproteini zed and intact occurring naturally, genone
transpl antati on could be a phenonenon uni que to the
| aboratory. Still a fifth form of bacterial DNA
transfer was discovered that permts recipient cells
to be platforns for the production of new species
usi ng nodi fied natural genones or mannmade genones
generated by the nethods bei ng devel oped by synthetic
bi ol ogi sts. Table S4. Cell fusion in M capricoluma
The two parental strains were prepared sinultaneously
as "recipient” cells as described previously for
genone transplantation experinent and m xed in the
presence of the 2X fusion buffer [Tris 20 nM NaC 500
nmvf Mgd 2 20 mM pol yet hyl ene gl ycol 8000 (PEG 10% b.
Addi tion of 10 units of DNase | (New Engl and Bi ol abs)
in the PEG cell m xture to denonstrate col onies due to
cell fusion not the uptake of extracellular plasmd
DNA. ¢ . The two parental strains were treated as
described in (a) however the 2X fusion buffer did not
contain any PEG[Tris 20 mM NaC 500 mM MW 2 20 mM
d. The two parental strains were treated as descri bed
in (a) but the CaCl2 treatnent was onmtted. Cells were
pre-incubated 30 m nutes on ice in the washing buffer
[Tris 10 pH6.5: Nad 250MM . ai ns What is clained
is: 1. A nethod of inter-species genone
transpl antati on, conpri sing:
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preparing a donor genonme froma first species;

preparing a recipient cell froma second species,
wohbesai4192 he first species and the second specPeBUS2088/062307

both fromthe sane genus; and installing of the

i sol ated donor genone into tHanseci pi ent cell s,

wher eby the donor genone phenotypically transforns the

recig}ggtcﬁ$ll %o that of the first species. 2. The

met hodaoP ABPMS1, wherein the donor genome is

isolated fromcells of the first species. 3. The

met hod of , cl aj . Wherein the donor onme is ..

b epbired AP BT SrREnR PR GoD sqrhRrising

mhegﬁkﬁmﬁﬁﬁiagﬁpgmg@ﬂgmﬁngqnﬁwﬁ§@§ga sel ecti on nmarker

5. e nmethod of claim1l, wherein proteins are renoved

f r onPrep@ingoniseipipaherteirpmiagecens spasies Wherdio the f@gst spaeies and the
Selggﬁ 9 %ci%g ar%lb%ithn}r%fnt searn% nentugle EieCi pient cell

conpﬁ%ses a reC|pien? gen e.” 7~ The method of claim

6, WhashRing of fie idslned dgenaFRo@e ¢ad @ @cipRat 4181 Whdleby the donor

endonucl ease that recogni zes  sequences in the )
gengpiephepaty e bhansiarme glie HeRi@icab At togbsrithe farst spggies.

met hod of claim 1, wherein the donor genone is

nmet hyl ated. 9. The nethod of claim8, wherein the

donot genbifempodaiicamam waerpii) the denor gononmy s iprlatad fopt cells of

A . . Wherein the first species is Mycopl asma

m%;%%i %%wLarge Col ony (LCO).11. The nethod of claim1l,

wherei n the second species is Mycopl asma capri col um

12. . mat ’Pl?edmfét%rod gFooIE 1! nﬁft:rg}nlt ft: 48ior! Qnoamfr:nlsnﬂrgpel fl:d synthetically.
conpri si ng - prepari ng a donor genone oM a Y
species; preparing a recipient mnicell froma second
specj es, erein,t first, specjes and the second .
sheches. af B mEMRY pF Sain hovusRE e fud ™ eshiifs RERBMEs agelection
mhdker.donor genome in the recipient mnicell, whereby
t he donor genone phenotypically transforns the
recipient cell to that of the first species.
5. The method of claim 1, wherein proteins are removed from the donor

genome prior to installation.

6. The method of claim 1, wherein the recipient cell comprises a recipient
genome.
7. The method of claim 6, wherein the donor genome encodes a restriction

endonuclease that recognizes sequences in the recipient genome but not the donor genome.

8. The method of claim 1, wherein the donor genome is methylated.

9. The method of claim 8, wherein the donor genome is GATC Dam
methylated.

10. The method of claim 1, wherein the first species is Mycoplasma mycoides
Large Colony (LC).
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13. The nmethod of claim 12, wherein the donor genone

is isolated fromcells of the first species. 14. The
woreddsaesiof cl aim 12, wherein the donor genone PET/US2008/062307

prepared synthetically. 15. The nmethod of claim 12,

wher Eli.n tHee wothod ofjelnomé, wherpini tbe secand epesists ii oMy ol ksaira,

16. The method of claim 12, wherein proteins are
c4pEicel#BH from t he donor genome prior to installation.

17. The method of claim 12, wherein the first species

ot hiAi of AR 1 2T B HTHERD SarBMF Ui
My copkRSHIR Lok EAJAM from a first species;
preparing a recipient minicell from a second species, wherein the first species and
the second species are both from the same genus; and
installing the donor genome in the recipient minicell, whereby the donor genome

phenotypically transforms the recipient cell to that of the first species.

13. The method of claim 12, wherein the donor genome is isolated from cells of

the first species.

14. The method of claim 12, wherein the donor genome is prepared synthetically.

15. The method of claim 12, wherein the donor genome comprises a selection
marker.

16. The method of claim 12, wherein proteins are removed from the donor

genome prior to installation.

17. The method of claim 12, wherein the first species is Mycoplasma mycoides
Large Colony (LC).

18. The method of claim 12, wherein the second species is Mycoplasma
capricolum.
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