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carbamate, 1-nethyl- 1-phenylethyl carbamate,
1-nmethyl - | -(4-pyridyl)ethyl carbamate, phenyl
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TFGP mﬁ%floﬁydnum%@wum wmbﬁ 2ctfvatdtﬁ5§1|gﬁéﬂl1ﬂ 8§ fe MAPK. Itis
N-sal i cyl i deneami ne, N-5- chlorosalic eneam ne,

not reqidr¢dthetitho mtagomstdmtﬁyﬂrﬁethy hymke ferimes 9 P@’i@aml‘h]é only requlred

it AR S o Y i cts o

differed¥i=8loRN MY bR hb&ile arhdt o QhiaMRAEbYiEt antibodies specific to all BMPs or a
N- [ phenyl (pent acar bonyl chrom um or

specifig Bkﬁ%t%hﬁ)mmmmwm ¢hosempscibp PP anfagenie s NS%}mlaortant than

o B A BT AL,
added toVhé Medflih MERyihpiespdidspbst rsamrgﬁﬁox(mapd way db addo;ﬁphsh this is to

add the B REFEaTtIar b MoeHETe e SFEAFRg, £ el dre cufiiea.”

o- ni trobenzenesul f enam de (Nps),

2, 4-di ni trobenzenesul f enam de,

pent achl or obenzenesul f enam de, 2-nitro-4-

met hoxybenzenesul f enam de, triphenyl met hyl sul f enam de,
3-ni tropyridi nesul fenam de (Npys),

j ?-tol uenesul fonam de (Ts), benzenesul f onam de,
2,3,6,-trinethyl -4- methoxybenzenesul fonani de (Mr),
2, 4, 6-trimet hoxybenzenesul fongm de (Mb), 2,6-

di met hyl - 4- met hoxybenzenesul f onam de (Pne),
2,3,5,6-tetramet hyl -4- net hoxybenzenesul f onani de
(M e) 4 rret hoxybenzenesul fonam de (Mis), 2,4, 6-



used to indicate those al kyl groups (cyclic, acyclic,

substituted, unsubstituted, branched or unbranched)
wbavisng37’ss6 carbon atons. [0022] In certain PCT/US2005/017931

enbodi nents, the al kyl, al kenyl, and al kynyl groups

enpl oyed in the invention contain 1-20 aliphatic

carbon atons. In certain other enbodi nents, the al kyl,

ooo17EL e RSN SRS SRS a9

ori gmal‘f"ﬁglgﬂéd%te& on B 8oRkkMhg adlvi§IN Xené}ﬁﬁ eﬁiﬂfyd’sy IMguiseupggin cDNA
enpl oyed in the invention contain 1-8 aliphatic carbon

encodesaa 33Aaming asid (ah) wosides prsaisel preteins withHe aaerS}qiue Ritatatpmgnal

k
peptide ?hag lsa?lf%‘iétt? gérgeu % gl%r@t oa?/g}srgswhhe Iir/lg’iaré o&ég{ﬁ Jév?lrgzhglg ?r%c"i‘%tgd asa
homodihfegic@llyevbrotéthk N@gkm iaA di gl K yonebrved enddscuisriViayesmonsd feggin
i nvention contain 1-4 carbon atons. Illustrative

shares 99% prkhi83% agseaHssce weetﬂwr%lﬂu@gnalb%rtd %P%FOE&“MW%’&C‘EYFW
f X 0
Noggmgl%% &5 ﬁgpelx%att%%k?/re %&? %ﬁr}k é}ﬁlﬁg’}%enebﬁ B{@l‘é)éldult Iiloggm is
expresss@ﬁr ﬂhbl fcm:ltraé nsvous ysten m'(d inuseyéral mudxlmhphga’a], tlssues such as lung,
- -cycl obut

skeletalt@\aqclep@ﬁits}qn I%?,%ug}a%ﬁ?%; shox%icg) %eaﬁjfl%%? ﬁﬂh%éx;&%ng protein
that ant?%o‘h %@@%ostmgy%mﬁgﬁmmgﬁ cycl ohexyl noi eti es and

agal n bear one or nore
[0001 8]8 ubst itthaemtss bedd fo&angi Ithag hrghplsvelmf filsteblaphgrowthefapior (FGF) are

also usqfhlmgttmlcul‘gue Bﬁ{t@ﬁégﬁ@‘fvﬁh 9F gnsﬂét qoln glogﬁg%ﬂ@g bUt e 1t has

been pr@éﬂ&(ﬂ% .lce;Q)'ﬁ‘é&' Bt HRCGHERN TWGIRILQ Lfé@ff'ul hdditives dtém cell culture
6|er ynyl (propar gyl -propynyl, and the
conditidriskas 1n[W®2@1]/6 g, mehahwarkkbg PGF I@rthe wsilial jythe wogk (epeged

s PR IHFCA R g S g, BRI Ot gt cutore

with FGE¥idevelahsiibgimatdly Q:hi?fﬂlcﬂn hdrfpubdiReObttel Pestits.t ’ﬁhc’lpreferred
enbodi nent's, the al kyl, kenyl , and al kynyl groups

concentwmnaafﬂoFﬁsz the wsdwtep@rt@dalaqse is 4t esfml Whilecithess af benarious
FGF vaggﬁ’i%)% Sﬁ or 6011 tﬂes F@g@% tgglr é‘ﬁ% tld%g%f gl&/g{é]FS gLoQtP&’ﬁeed to be

adJuste@ et aipdidsto thdeffidhdeydf thialesehyf bF@E dwhikk harylbeegrshuwﬁ by us to
npl oyed in the invention contain 1-8 aliphatic carbon
also mhablb% mnr%ceatllar BMJ advit¥nbodi ment's, the al kyl, al kenyl,

nd a
00019 SRR OURS, EORLBIA BB et Bt by
BMP athgottistlang ticit psusedby high 1dvels af FGRan ibe cndtnteoneditiondn other

words, E}-gta}}ggljgﬁeslhghﬂg %?é?gggeilguaqﬁgg g/érgloyg,l o _pblg;trg edesto?hES cells in

an undltﬂﬁfetngﬁﬁ)éﬁte W H&ﬁ @ééﬂéﬁ’ cel R cOndIBSRDmedRIATHES vﬂil a lesser level
I 0a |nc but are not limted to, nethylthio

of bFGE g 4(rngzsm1 p/lhelpyd)mbﬂlnod wutmm uqsqpftarBMP amiawwt sush@s ngsgin.

Either qgﬂng:urlbé kiﬂl{lﬁf@ ultpxr‘e‘?l}iq Eﬁrln é “ m’noplgfl % Tmd usec?for cultures

which lﬁhké)ﬁh%tdf Cond@ioftR h&BEm TesRiitloneld Wlﬂﬁfeb@érrbeﬁﬂhﬂl@ bdilﬁﬁleﬁely
he aliphatic group contains 1-20 aliphatic carbon

“feederanmndem ” ceganmigrentirele mdepensigninsfithe neadrer Keflenrtgllp of any kind
(a1, 9rOUP contains 1-10 aliphatic carbon atoms. In yet
atall- ot her enbodinents, the ali phatic group enployed in the

[00020] NVentAsaRe 688 padsBntdd Belaivi willadentonsaatb othisdtypothesik haslbnolvbn to be
ot her enbodi ments, the aliphatic group caontai.ns

correcta Bly;ﬂqlémgelofgamb %oth@rdﬁ@bltphoW&lﬁ&lmgn@échynsgm@aﬂqwge

o g G e G O o8 4 S i

undiffetdnfilateddtdtowitheitpthanfeodsr cefldon @nﬂmmnedlmedmyﬂ afhimpermits a
i so- propyl am no, cycl opropyl am no, n-butyl am no,
tert-butyl am no, neopentylam_go, n-pentylam no,
hexyl am no, cycl ohexylam no, and the like. [0025] The
term "di al kyl am no" refers to a group having the
structure -NRR whereln R and R are each _an.

1 . " 1 r



radical being joined to the rest of the nolecule via
any of the ring atons, such as, for exanple, pyridyl,
woyeo@ziisags, pyrimdinyl, pyrrolyl, pyrazolyl, PCT/US2005/017931
i m dazolyl, thiazolyl, oxazolyl, isooxazolyl,
t hi adi azol yl , oxadi azol yl, thi ophenyl, furanyl,
human BSiceldbuloyek to be drtidtedandmybintadmed witkeout exposufegiofegder eells or

o o RO 6 e A GO o 9 5 o

hnaﬁn§QQ§f&ﬁﬂkagﬂﬁhﬂﬁjudes repl acenent of one, two, three,
or nore of the hydrogen atons thereon independentl

y
[00021)wi t h Anglatadeconcenmun eheofultureeofihymaniiheslisas i gy ve, to the extent

.. i ncl.udi ng, t not |imted to; i 1 G
possbly, S gnsetts i 1ol SLpf P Atk iom pS cel cuture
conditidiRt ahadE Mbad Fot lwo édsemey ; Oy iehsoxls tethmetandibd endgure conditions so
het er oaryl oxy; al kylthio; arylthio; heteroalkylthio,
as to mingmize dlag yararal variatons 11(jp1pfogg|a’ maqe’naf.s@’the_ Rjegnt pogsiple.. The other

obj ectivgm%is@%e%a}s; %% d?%%&%%fh&%a&ﬁgin so as
to avoid SGRIRKible QERNpBCi3 iral-tNnEX)stion GO te;cultutdysien) Ribus it is
_Wherein _each occurrence of Rx.i de&gqggnéh¥ %QCLUdF%d'
an objegfijte tp Slchine @ Cyifire sandiBon hef Hiods e UpRPNEdYqih T Ipal origin.
ryl, t . 3 | Mimedi
ovraf 4 SRS Mol S s
containigysahs, kytamimy, gliedser andraying keidls. sTipsbaselusedivmawsdeiapgef a

above and perei, e bstjituted o unsubstitu 1
numberk SHEWAICIAR AHEPRIHERs SyOTPIT Somagies B DARG A SRHied
Eagle l\gﬂ%l\lllgfagﬁ 2 REdilRL 851828 ¥ bombetion (BMEMARSY. Tt basal

erein may be substituted or unsubstituted.
mediunfididtied glataneixafphescapfoetionel; and yorapggsentizd aingno acids. Other
..substitutents are. jllustrated by the specific ..
possiblg AT FARRIBIS HEF GRS e LB BioteIR gphaliuenl B e rasgipum is o
serum B%tﬁhf%‘prl)cﬂ%gklbwﬁﬁn ?gﬂﬁﬁ&y abeaidpbduct@ikeIeslcdiieicinl product
refers specifically to groups haV|g£1three to seven, . ]
AlbuMpe™E evilhbloyk, thint we prefet edefomd postciatpoduct Suwide aplof albumin, insulin

cycl.oa | si nc] ude, but. ar ot, limted to .
and Gy Bp FER PEyEabu by e St ol & bfe e ypsharscterized
amnmlgﬁghgggggé&mﬁgq.the l'i ke, which, as in the case of

ther aliphatic, heteroaliphatic, or hetercyclic

[00023hi et iltds womty oS prantina thay thseobsemyationsiceaiingjogts a fundamental

: substituents includi but net |imted ' G o
cifrerigRRnse PRl ppphE YEB o of okl spocics
The coRtiSHsORi¢h 8hpoht tha hicitiianas yf @uiine beincoetis) iicixting the addition of

het eroaryl oxy; al kylthio; arylthi o; hetﬁrpalkylt i 0; .
LIF and,BMVE} toethg Inteqiusm, arginsuffjcient gy Mainfain h@@q;ce Epan undgf erentiated

state. W%w%q%%ﬁél&te)%&na%%ﬁudeﬁﬁ%@ segr%%h_edi}lm
supplemith-mmh’ﬂ EMN?.; BMWsFeX)s2; ﬁmﬁn@)& Bls to i&Ffie(rét@)dtRi,rfto

wherei n each occurrence of Rx independentl .includgs,
tropholgert cpls. iptiag e 0 Preenisf hpteAeach thfidt WP GLTPliRG Bt De
I | r L: I aini the
antagoffy g AREERAREY e s RAlew ol TRELEL R B ninimum,
cellulammnydtahies, fopsel firhewolzary vveiyldiffersnitstweancthe snagies end ngyan cell
above and herein may be substituted or unsubstituted,
systempyr anched or unbranched, cyclic or acyclic, and wherein
any of the aryl or heteroaryl substituents described
above and herein may be substituted or unsubstituted.
Addi ti onal exanples of generally applicable
substitutents are illustrated by the specific
enbodi ments shown in the Exanples that are descri bed
herein. [0030] The term "heteroaliphatic", as used
herein, refers to aliphatic noieties that contain one
or nore oxygen, sulfur, nitragen, phosphorus, or
silicon atonms, e.g., in place of carbon atons.
Het er oal i phatic noieties may be branched, unbranched,
cyclic or acyclic and include saturated and

. o,

o, o o s



al i phatic, heteroaliphatic, arylalkyl, or
het eroaryl al kyl substituents descri bed above and
wben@in3msay be substituted or unsubstituted, bramaisews/o17931

or unbranched, cyclic or acyclic,and wherein any of

the aryl or heteroaryl substituents described above

and herein may be substituted or unsubstituted.

Addi ti onal exanpl es of I appl i cabl e

substitutents are i||u§%§§?§@i%§ the specific
[00024Enbodima|nbas ah@wihterialkkhe Exanpl es which are descri bed

erein. [0034] "Carbocycle": The term" ocycl e",
[000250ised Adedinmndeatlaniiure, Wnoondiismed B1eghiom Gva conared 80%

R i |tnghd t080A 1 mM
DMENEESud 2 PR HESOER T Sethfephbinbioihd Faubletica o 1
L-glutamiféle9e Mdaedskiti lreiab edtidd @11 e ivitregen), tand iOridindé fe

that the R groups._.can be jdentical or different..
mercarftgriigapl (Sigme). deonditencddusiive (€M 1s PRBATEE O INFUbBENSd"
soondifly AT 0,500t SRR MRt nbeagicaite
mediurg R&biveardd) evhitdt ie thidnaapplentehted edtipbogthl bFGTymdeetiigerated to be

used wlﬁtgjggi \gr’eftzl%ﬁ :h%%lcl,sré\gpfr%l@llﬂplggci g%tg {e\% Z‘,ogtlpg ?@ma%gi @ggaeﬁtiﬁc) in

ol ud, g e ) S R eal
ot oA g oy . e gt ki Bl
human%FGHﬂEUﬁ&&%@bﬁirﬂmtwghd Erd}ﬁgatbdsbﬁ nsing Gdng'ml diTqispase (Invitrogen) to
ant i gens, wni ¢ may be bound fo.enzynes (su a . . .
loosen Qa5 eslcaliiniss. oF BYAeREOLGRF ool F qutighfQonies containing

' it Hi) SRS, ) Cell
35@00%?@%%%@?%%%%%3%%&% lémﬂﬂtﬂgiﬁ’gg%%ci at ed tohat he o
were hhrabstbd amiagountedi anodaryp d raat dglaid@ot4t bellsoungsyuhwergtdezasied by

e 4 S058 A NS0 MR 8k e
by susﬁ‘qhit?% gﬂl}csfg%%ﬁ%ad lhBerf &R inS QR UTIFGE/RyEHi R QEMEN) O idcell

mpound are replaced with deuterium atons
clumps in (EViow & ton-cetgdaplatej ol ofturogthsonen h poakeyfor 7olggyst dhe EB cells

i soto f fec enzymati ¢ _deqgradat i he
were 33 SR RS LSRR SR IR 8% Rl bhige serms on
gelatinl ddafe@ Pt nd A& forisfRydfollohed b9mantesting mdieverse transcription-
certain enbodi ments of the invention E,hot oaffni t

PCR (REHSIR)regaliysisuEiperiments srere tencaipd mphipd sesiand ANQYA was used

I nt er nol. I [ ractions in biological systens. A
forstat\llsglrciag%ﬁomg?fﬁ&ﬁ%h\ﬁﬁpgﬁgﬁ% ores can be enpl oyed, most
[00026]€! Vi Nenminppreciatioaranidonestdrndiloginge dSpolofI3MEM/Fd2 spedium
or diazirines tQ nitrenes or carbenes Seg Baﬁl ey, flask
was coplitiopprherbgd A &r 14Y e iradigied maousp e@ib%w&%ﬂ%fp [pstgels i a T75 flas
Yol . Bi : =1 t i,
overniffl, B g Mo Ul coht il Bt SBUR oBT BT 5
moleculgf weighicet-offifilese (MAllipossyland immenhsprefipiated witlv godtiapti;mouse
~the photoaffinity | abels enpl oyed ﬁfg@r m ?ng .
nogginsng grepalie astihpdics (B2 pystemel S whe 3¢ Heygoat g4 as gaReative
ot O . ¢ L _ o
control 4 Syt REbGHfior o xR (HLEDAT Rt elogtioplgpesized ona 4%
20% linda lg_tzﬁﬁraﬂl Pblyaé@laﬂﬁids Thisrleﬁ:rﬂ?reta’;e_(}bb(er' _ R%da)dbﬁwgstsrh tdotting. The
. particularisoners of a compound in ich a roge .
antibogigRagrPb MOUBLRRE R ¥R @ﬁaﬁl@a@%&}%ﬁ%ﬁﬁw é&fﬁ@gﬁapﬁdd’mtemsﬁ
ib&di r ignalin
ot o 5054 DBl o DS PR gin PSR O0K (B Sl
Technolog ey BMBA4 R&D. Systany)] &sl BActin(Aberen)swena clsedifor the cell lysates.
ket o-enol forns, imne-enam ne forns, am de-im no
al cohol forns, am dine-am nidine fornms, nitroso-oxine
fornms, thio ketone-enethiol fornms, -nitroso-hydroxyazo
forms, nitroc/- nitro fornms, and
pyri di one- hydroxypyridi ne forags. [0038] Definitions of
non-chem cal terns used throughout the specification
include: [0039] "Animal": The term animal, as used
herein, refers to humans as wel|l as non-human ani mal s,

r o o o s .



t hought to be inportant for antimcrobial activity.

[ 0049] Figure 8 shows the synthesis of pentacyclines.
wpQOBN3Bsgure 9 shows the synthesis of bridgePCT/US2005/017931

pent acycl i nes by reacting anion 47 with a chiral

enone. [0051] ure 10 shows five c i)unds t hat
The blejs Weseeaied wﬂaF G sulpssityig sqﬂmlonsfﬂea%% oerbamBiosciénces)
gure 11 is a schene
and exé(gstgg\nﬁ%%{%e s%ﬂq ‘g‘giu%émié‘gﬂgg‘“’lé?ﬁ done/ hydr oxypyri di ne
[00027&nal o g;l\ztli’/&aad—;[aiclﬂemsk pd}tekriAgsaye hESCs Iculmreﬂ e CMD thake

synt hesi s, of eoxytetracyclin frombenz c.acid.l
transfegted it B MEVSR 316895%%6 By MeiEerace reoreB Al %@@ﬂ?%&%
togethé(@?fﬂ {r&@lant f OpHi rtl@f)laﬂlc'?;({Pg(%rﬁeegdz td BSre%WdMeIP RicRrase as an

etracy I ne shown 1 n 054] Figure |ISA
internaé balt Pae dgnpostsiagsiottien, pyer dedls mram@at@bvamously for 24 h. Cell

stes LB P W0 BB BB MR by wing e
Dual-L'ﬁbﬁ%& ﬁép%n%fl A sdA B RhaV oD LI018XanEhemert (BD

het erocycl i nes, tetracycline anal ogs, pentacyclines,
BlosmcmcIS)p Royalisevér secopdadestthafiteflydseifasaselscavigy nompdized by the
Renill ﬁntlve n%t(hod [ 0056] Figure 15 shows the chem cal
on aslf’l? SR EEY various tetracycline antibiotics.
[00028]- ) - Tagﬁmﬂatlvaec@hnm-ﬁomtmammm RNA was extracted by

sem -synt heti cal | hydr ogenal ysi s of the
RNeasy grt,{@pﬁgg{l) ard ’g@@@imthéﬂﬂ@@ﬁﬁ@,]ﬂ\lase according to the manufacturer’s

1nstruc§ ons, ¢ ﬁw&%xg {CVC%)? Trag%thbe&"ioe ONZ d fglllﬁflg %\%r&e

I'S now pro 1 on

TranscﬁMmrbB&s%éiﬂ -(Pane@'hj | @ifantikitivA-PCR @8 p&{f&meﬁd@ usmg the SYBR
Tetrapégllnes in Biology, Chem stry and Medic

green QH1GH @rsmm(@hﬁ@gen%@@ttwABz'/cﬁ@Q)Real 'ﬁ?éléﬁr %@R&Y@E?Hh ehmnlisd
. f I 0
T e

min at 80%, aad ¢ niatah 72@) uhé 6 ik esttapyiomat 71°Cs t@pPOREGatipt was tested
transformations of fernentatjon pr oduc{
as an epdegenowsidRncedy cqlpnlaiReha Erlativaexpyepyigh lovels of target genes

accordﬁﬁgg %@hgd B%?%Flglg’efngwﬁ n &R’P I@lf&%ﬁ%mgfésmlﬁbﬁé’were

i Cl ne hauser ost’on
used: 3i mnmt@@?@,txadohec;eﬂes (bse tredadve)rcﬁiﬁﬂs)ec a@ﬁﬂ;BOrses atASfCalaad 1 min

a2 B SRR, Sl SOLSECL R ol bl €2 L1 banc

were Vﬁﬁ&l@@@hﬂd@ﬂl&%bfé@h@ﬁeﬁﬂﬂ%t 6555 IRl rierisBuences and PCR
convergent assenbly depicted in F| gure 15B. "Figure 15B

cycle mighiecst e Hstgéhelowl. i zed M chael Di eckmann reaction

eque forrrsth ac from

000297 po ol h i el T AR QR AR IRE 1 g
precursors with elther of the AB precursors 7 or 8.

Gene nafl@0&7] Forguttigrikd shows the transf or nRévessprinfer benzoi ¢

Id1 ac QCi:an 5 GGE @@@ clre TdrekedcdGeycl | ¢ briry Arcirat ecé4TG AGG

a2 9‘8&{ ’i‘ %ﬁT‘&S&dci@c& repar esthg A8 KL EHCIC AAG GA

shown
103 83’?&3%%# d@%ggf@&ﬁ%r oxyt el a%%fc BARA b cT6 A
Id4 deQrP\93§t P ekl Aé? GRS
GAPDHF| GthC8& 17G4hE0E Aﬂﬁ@@y@ﬂ%ﬁm éC of th e5 c@licm(éfﬁﬁm GCC CAGGAT GC
Oct4 | NROPCRALGGHRAAGIGTA TTE AGE CAsxayicy cl i n&-GR) TGy CTRECT CTT TCG GG

Nanog CORYSCASUALRUPITCAGITAdWGOAGAGAt €5 AN PRGHAIGOMEE CAA GTC ACT G

Rexl | ! REpER sAREr §HE GOR Aeéé‘f §8F Aghene 8s5[RAR9Uc EA@lAA% a8a T1G CG

o A @g@wﬁzg SRR, SRR g o oo

GRPreUrSdIST Rd CABGHC M Sor s 7-@G 6CT §hd TT CTCCG

Pax6 p RT
NeuroDbf REPER S -G CEXFGA ACGCLE ASCIAGMEBENY AGC HET GCAT é?G TAC CGT AA
shown in parentheses bel ow each structure synthesi zed.
M C values (ng/nL) are also shown for whol e-cell
anti bacterial testing of each9anal og agai nst 5
Gram positive and 5- Granmegative m croorgani sns.
Corresponding MCs for tetracycline (1), a testing
cont roI _appear. at bottom [0060] Fl gure 19 shovvs a

. - "

PCR
#

40 fi
40 fi
40 fi

66@ T CGG CCA GGC AGC G40 fi

40 fi



branched or unbranched heteroaliphatic; substituted or
unsubstituted, branched or unbranched acyl;
weubsstiisssed or unsubstitued, branched or unbr aoTthseoos017931
aryl; substituted or unsubstituted, branched or
unbranched heteroaryl; -ORE -CN, -SCN, -SR E; or -
Brachyddf RTEPCR;5’-AAC ICEAM EAGTG CACWTGAHATEECAT BREAGE GGC TTC ACT AAT AACTGG ACG 35
HNF3ol PQ{QQ@R_@QGU\ WG dBEPELRT cer RERL ECt i BYCEE AR, T@NAGA CGC TGG AGA 30
al i iC [ [ [ ,
pactn O PN S TR SRR By T Ph g err aaT areaca 25
aryl oxy; al kylthio; arylthio; am no, alkylam no,
[0003@]i al KyFAGiSmd inahenoatytiexnistrps hBSCecularyd irhvariows neddys were

g 5830 oS 5 S TR U S8y o

o G R 5 SR s
secondabjrantitddy |(Mole@ulad PydHek) @,1: HOY0Rilutioh nere wcky Staistio analysis was

and di al kyl am no groups; P is independent sel ected
performed A HESIRG BUPLES AATSTleA drost the parcsiagesht (g‘g/tﬂ)r eﬁl‘gc “hg

. ' ' i

immueSRpord 3y b bisE ARRDt: SRoRE SRR IRINpDNER Bl Followed

by Alekb Rtk A88-1ike1ad ltidmbede lgGysetoniaraaibods (Mobdcubh Pgobes) at 1:1000

 _heterocyclic tetracyclines, dicyclines, tricyclines,

dllutloE}entacyc!ines, het er ocyclic pentacyclines,

[000381°! YV fihiiiBass20 O BREG iR e CiburB MO hBSE:s TGRS i BMFN
onmpounds are ste or anti-mcrobral actrvity

(uncorigidried tmetion el esbHGIE hndihowgit)rfacinnltphapdsyages were subsequently

culturge e DL BB YA sy B8 v o S S RATR. Pl qhadium and
BMP4PehO e hlc8RivARL cOllecRRCIEIdyR 3! Sldnd 72hRd Hi8fbd Pr HCG as

for at1 ng pharnaceutical "for the treatnent of
describhadf ecti ons i n human and veterinary nedi ci ne. The

onmpoupds ar.e al tested f.or,antjproliferative .
(000350 B Snd b liseiesyig ik By bitoRatipRuRs evitgd n
UMFPNforaatibey st does a«te'féé@oéés:s&%@ &-haHalit b UnAF R BRice in situ

anti-inflammatory di seases, autoi nmune di seases,
hybridiratipyFromanbl the disperaediant] Axesk detls.r28: dele pambigphasgavere analyzed for

,.nvent.v roach to the nghesis of. tetr ine .
Groand B 0 PR R Vet s ST IAFR G froPL SRl vsine
probesG6 MRRUNGGIKBE Yétes BEEIRbRORSIBRAS A fitefst. Réptdsalthivaishdp@s captured by

earlier routes and sem synthetic techniques.

the Cyt¥yséuifidigita0sBRiEspisIndPied imagipeleyereYiayedt i on
moo&#ncludﬁ£$ﬁ&racycllne anal ogs, heterocyclic
etracycCl'i ne anal ogs, dicyclines, tricyclines,
[00034]ent acYM cortains BNIPrlay diiffer aahitivhcindhéing actibity. YR contained
entacycl ipes, heterocyclic, polycyclines, bridged ..
20% 1<§$@<} T neserupyigrlgseraent §iviteqgen), wauch ipgludps ¢ pEaprigtary lipid-
_ ; se . S )
rich bl b e T oy O B2 B o ot lasts
overnighdxmditheanduppletrtentedomitod ngsnldfuntaned AGR/erdbitan GMhie cultured

neSCHH T CREAR AR b o SRRt UDs Ghe Lk TR B T
DMEM/H2! t’['h% WL inf@0t §'th@ 1 . 1 EMLIBHENI/TAD n9QtB{dhhained undifferentiated,

preferably |less than 25 nmg/nl, nore preferably I|ess
and werhgharBctagzad by tapidahiZIC progpleleg). yHoveswsr,tthapells ing/Mior the 1:1

r .exanpl e, infection. sed by .t fol] owin .
eM-UlP B s SRR B B e st - i et
bovineXHerih AlbulMe (4.0 B/1, Bishiet peishtific)ifviethie se?uAR)120606:@G6 dStermine

aureus, Streptococcus Goup A5 Streptococcus viridans,

wheth@tallaprisceasedshpdidierantiction. 'Chis madéwya ellowed NBPGs ko aintain an
meni ngitidis, Neisseria gonorrhoeae, Haenophil us
i nfluenzae, Escherichia coli, Bacteroidesfragilis,
ot her Bacteroi des; and O hersiddcopl asma pneunoni ae,
Treponemapal | i dum Rickettsia, and Chlanydia. In other
enbodi nents, the conpounds of the invention exhibit
antiproliferative activity. [0067] In certain

Y T LT e o o o S o " e



each occurrence of Rc is independently a hydrogen, a
protecting group, an aliphatic noiety, a

woeb®eriesdss phati ¢ noi ety, an acyl noiety; an ar pCT/US2005017931
noi ety; a heteroaryl noiety; al koxy; aryloxy;

al kyl thio; arylthio;, am no, alkylam no, dialkyla
undifferentgrteshimprrhielogyder #housy days heweverntbie eeljs hadp E?éﬂ?%i proliferation

. r
e o AR R S RSl 0 RSO st
compoyi€eiits otHee thaﬁﬂdiﬁﬁhulﬁebhﬁmeﬂl& il® sahkoreplackment ark Iresbunsnhle rfor the
rapid Meqegélﬁeyg&%é&??cu@%g élyig%/e:dgc%rthlgn fprplatlatlon-mgalcmg activity,
but alséw&«haéstgoﬁféwer faddd}s tﬂ@%gtzhﬂf]ﬁgc SBIEBBEReA. B adfHRSARCHSENin,
al atic cyc IC or acyc substituted or
serum m[ﬂadﬁ:ﬁtent alsechntiinsnihhecbmponentstbat catmxstthet@fom aESthat fues, so

S e S R L G R T A

[00033]N0r anpheehnfihy WhefidP el cﬁffér@ﬁitlé?fonhiﬁé\k% h&tiﬁtgdn UM stlmulates

branched or unbranched het eroar
BMP dignalingim RPESE s, weGNsess&N; wesam blotilgg}the lev@(gi mhosphmy._iated

Smadl, 8% %ﬂ]@ gjﬁc%ﬁogznﬁﬁ%?ggé@ﬁ’t liecepgorﬁy anoagg Iphoséphoryla’uon (the

antibo®y Rée@tetd\uld 8P detdst phbbgHdRy1hEeDd Rdther B‘MP effectors Smad5 and —8)
het er oal i phatic _noiety, an acyl npiety;

was lowgindiycelly chbgrsd @aCM bﬂﬁ)W@@ %nghap ;Q@H@,cultgfeﬂ f@;'( 94}1/1 in UM, or in CM

e il SRS Sl g, e

additioandreidi nggm BE(l}Réo UM leficthe sl of M%ﬂllﬂTogpMMmB mhehang4d. BMP
is a r ox f oup, Qr rot ect r.OX

s1gnahy§1ca%mﬁlaee SPERRIRATEMP figands, §1rw§aa/a Pesifeg %CF b ogmh cell

I
o GEEEE, Bk LI DAY BB sy A
increaded lextehar UbhbadiradehESCs E&npareld ERdcedls eultaried m CM) et inedM plus

.farma carbocyclic. o teroc syst
noggirs i i PFREY tbfephengher! Hgreare e %3*1% gHlY Siapiate BMP
signalil@iPHESC s, OF StHef dffer@hMabh-SndudiRSholbsiI & mar 1nd1rect1y stimulate BMP
uRsubstitut ed, branched or unbranched ali phatic;

s1gnalmg blylmdwmgaﬁlyﬁ’l sectetisu bbb ggintaed apethem3MPsanitagenist gremlln were

o e TR B D5 AL S HERO AL Bah

elevate%luBﬁttﬂebﬂétsﬁﬂle%mgmmgtamt RpHaeRar TNV-dhaFelNeEBTk, and that
b thBSH% substituted or unsubstltut ed, branched or
0 A

govisieendwstiagonists/are presrutan fibmlast-smportedrulturegf hESCs.

[00036}| 51 5 o E)eﬁfg é‘ﬁ?ﬁ&%‘g\seﬁ ?ﬁ%\é@ s?gl'llla [1%?0 he.@% sﬁ%—lf@ é:ulgl’lreg dn various media

in the pﬂesd‘ﬂaabt abseﬁcteectﬂprotannabtafsp 8Y uping bilGeifepase ryported pasitlid

noi ety; an ar noi ety; a heteroaryl noiety; alkoxy;
spemﬁgqtlw WHSB’IGRQ éﬂ\ﬂ?/@maﬁg y T reporterachyity g}cpgegﬂsg}ﬁw i an increasing
concelfdll lﬂ)k ﬁl@ s@&%%@ia%@ﬁ@ﬁtyér%%?4 Oe{ndhﬁh%ﬁ%ﬂk\ﬁtﬁ B ﬂlcg&'sﬁfgy

ain e

concerdtatibk Wk ﬁdﬂggm pr PFEF e SG(DJhg/nﬁ IN&gghyduﬁM(mg/nﬂi bEGiﬁWadrsmﬁrglstw
met hyl (et hyl ) am no,

effect HeRYARE S mqrz?ﬁﬁ%wtmp e ey léyﬁéﬁpﬁwp fhstpekievadPiot e Somewhat
s LR g Rl BRG] SRR g v
compapebit ecthatcfosud my@viywithaut the additidmi qupggﬁ? Thesduesulomggest that

serum peeen ied pflindVEHfe iR vehich S Bregped by nogein

and/or®¥¢E. C or acyclic, substituted or unsubstituted,
branched or unbranched het eroal i phati c; substituted or
unsubstituted, branched or unbranched acyl;
substituted or unsubstitued, branched or unbranched
aryl; substituted or unsubsti-tlited, branched or
unbranched heteroaryl; -ORQ =0; -C(=O RO -CO 2RG -
CN, -SCN;, -SRO ; -SORO ; -SQ2RO ; -NO2; -NRG 2;
-NHC(O)RO , or -C(RQ) 3 vvhereln each occurrence of RG

.



STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT [ 0002] To be deterni ned. BACKGROUND OF THE
WONRMBNTSBS [ 0003] Stemcells are defined as cebCs/uSh@s/017931
are capable of a differentiation into many ot her
differentiated cell types. Enbryonic stemcells are
[0003%} em c$h¢ édlfrrrgnmmmt@ms WINE hesao@slm?iamplét&oﬁnd Id1 was previously

showngﬂo]t ! :E digel cgft e &%n% %?n bo umgn ?IS‘!} lerfog dEéegt We thexieifore

examigé®theekpethch 6DId8@néﬂ ayd mblﬁﬂindwwtbr ol BleB elrgnblﬁg ztdmlvﬂ:y in
capablllty of differentiating into y.cell

hESCg gulgest 1 Griops wedigoléht t@fl%qmp&%wre@ﬂ% %@%fl‘@cw&reﬂ for

24h n‘(i: gﬁ\g ?FQE@;L?&,AQ?EH&H% b c%dth%@ 19%;1(? ﬁf?ﬁh‘ d‘fn%'ggﬁlﬂ to UM

here as
reducegindxpysssion of then/ gehds. deri ved from a hurmn errbryonl c

ource, _H enbr,yoni c, ste ells are o
(00038 e DTG Bpget sittaing apditier na?@dcpgaﬁfﬂ%ﬂav of hESCs. UM
I I,
sppi IS 0k 5. 0 R0 Bl A B g,
prohfdrat&mmfﬂlE‘Sﬂs He mbm:wmrmated af @i édquapmonbatehé ctultwred fionfbdays in

is .. Th in culture o man enhr [
CM, %W@ ﬁ* Qﬁpﬁlﬁ 2080t VM plys {’Eﬁf i P@%IBWSCCH
numbdy o MRt o‘ﬁ%%sﬁé’féf’é@?s;??t“?ﬁd UMAFERTA Gt Bn in UM,
UM/bEGF; o IdMélmbggm t InterfadiatecO¢td neail mmbeypwiers detestedcial UN/bFGF and
roliferated a rected t.o d
UMInp ity DEelling 2 Sroteste e Dlieh SR bl bl BEstisatoued in
UM/bEEF!cs UM/nbg 9B E1AWY frBp&eafedsr bR Wha @aé%gl U dErrdedtBsfed cells

bodi es f her apeut’i ¢ pur poses e of nost
accumiagw ifnj e(ﬂhﬁlt the @addlrc € Mbﬁ(gﬂé)rpr@dm (io AN /nogeim) @6 thehHSC

attrib of _.bei ng capable of. selLf-ren
colonipopBtepfed Wirfreip i D GRUARLE s Bl B AT P GRYoesin it he
1o ggnpéa{cbﬁt%ta)hlm rbdiic@d fIb | ;@/@.1 RPGE BY GH ®ft&ftation vadetiuced to
whi ch seens to have the full potential of its

10 ng/mic &bt aoggirlin UM/hFGFhegginmodsl bet substitnteddryygramtin (& peiweld or a
to have all the devel o&rrent al and proliferative

solublg BAAR rqcyp‘rg IA K5 permah (data ped showp, ,sgp%rppg that moggin’s effects are
h

indecdARNRTD MotpE Pl BELFRr A& BYNIS Do,

[OOOSS]I nce, Thifee dtff&terrt;h,ESl(iEﬁws ¢Hil sHQ,aandeél 4) ehat eld bech expanded in

Mo a GioaBiadir terd thes o d?%g&ghéquﬁ sty repReY egained
posm\g fto?i@'ciél' bt sﬁlﬁ%eﬁ]ﬁlsﬂﬂf & ﬁ@b@& %s%w&%@& & UM 1RkRE vreifgd

el ng "un erentlate in the sense that
nogglratUMMﬁF/goggancmtweckhESQmwﬁteﬂg@to onpicgss other ES cell markers,

inlud i i e g 40 el e PRCEERYRfeq SRAGH @8 no

showngh gvai fnrthpﬁés% cRkursE hESTRREVRIx B 3RAPA Lmaly pbi2ehtasd of
i nce human enbryonic stemcells w il spontaneously

spontaged sty difffefeatiated celle Fnrskamplet lelevels of thetitapboblast marker
condi t

chorioi fappastiinn Brelhntt G @D Fo0earioBid e CMLEHAES sels indicating

the exf&fepidd 6f @l ﬁdﬂu‘ldﬁoﬁs Bf‘ﬁ@ﬁho%[ﬂ%f YIRS fnaflte®MdvRivied W not detectable
maintain the cells in an undifferenti ated state have

in UMYef@F /degginichivared Telds. shdiesteuray pragehitorpuadkersd®anmdrakd NeuyroDl1, the

there are |limtations an rawbacks nme of the . .
mesodsRH Gk G elpiBh e TSSO athes HA e Argetive in CM-
and UM/@F’GF/%B%@ - NBrell NBSR! MRS, IS Qils %?Jcﬂakﬁ%ﬁ M USPBEEF hoggin

Mbst exi 3TIng human enbryonic ste ell I'ines have
maintdeehchatastanistic 88 gel enaskera fdiovang extepdsdeniltdiec ect |y to

nouse cells or to a nmediumin which nouse cells have

been cultured previously. The original techniques for

the generation and cul ture of-1puman enbryoni c stem

cell s described the use of nouse enbryonic fibrobl ast

(MEF) feeder cells as a feeder |ayer on which human
enbryonl c stem cel | S coul d be cult ur ed The f| br obI ast

o,

e oy o o



feeder cells and culture in feeder-conditioned nmedi um
[00010] It is another object of the present invention
woOeowkafisrse cul ture conditions for human enbryoRCT/USR@E017931
cells that are as defined as possible while being
conpl etely i ndependent of feeder cells. [00011] O her
[00040]bj ect We fidb¢naxeminadhEfsaftentpng-tafm elbirg fre FGF/noggin. HY

cets g B R o R ERRR TP ERR G 7S TErl i ool
culturéa:inm@@%@x m&o&aﬂenw%r\ﬁgg@%e@ ablagd 105bApdetilely. H14 cells
DESCRI PTI ON THE | NVENTI 00013] The observation

were stthgequénilysthawebdiyently dntotlaWy {hcd)/negdin apdipuliwredtopaseage 18. The
revi ousl v.. been i nt.ain i, an undiff j .
popullffof ottt Sk FELANALOAS, Sl uP bS5 B Lt 8G5 utured in
UM/bF@Bmeggiadbt 37 aid i paedpds treqretvdlydietasingitar ke those for CM-
specul ation that the fibroblasts release into the
culturgieeamiral BE$G:t or which acts to inhibit differentiation
f th [ i j
00048}, _ "PUMIEEIF Sogelf niuif i 2 dePflobeftad BoRAAH oPRESES. When
treatednivizh BWIP4 i @Sl forr B4V dayby 8 Gssthatflad deen peelvicaislyrediposddnt o

| eukem.a jnhibitory factor (LIF) secreted by. the
UMrEH GBEadb I B il Bt Hiebgd Siggetiviiid secreted
b j [ANE N aV=R a1 EE Y t hat
homarforib i SR HPIPIOD) Fhe LdiE, Ukt Eopiiast |
differentintéap dirsbryeid wdidsR EBapidérivgd dobnu B 1reells edbmred tn PHEBEGE/noggin

for 5 pisgagtss SHLEOBGHTPLONFUET T lcommirsr e oRBaT aThtHGer COP
and m%? ?Igg)? R Y3 fin q%}%ﬁs‘é %ﬁﬁééé)%‘éﬁ g%%zﬁﬁ %mﬁhggigd and HNF3a. EB

rentiatison i we deve a new
cells alsy had hekhicad expedsiopalfiesES eell fradters OsteNdnad@nd Rex!. H1 and H9
i broblast cells inactivate differentiation factors

f ) \ :
cells cpliwse it UWbEﬁE)@ﬁaglPi foréandr@ apssagest RSRRLAY eNa PP i) ected into
. Q. . f r . . _
SCDFE3EREL BB B NBE 0k BRI b i i 5.
weeks posigeosulatzinl cul tures that are enriched in cells of

004} ¢ or uREP Bfhpueitrebfturcd E8 s angdiafospfsaly opmal. H1 cell
culturddB& NN/ HETRMO %‘i’r{ RS, HVIRH ALY 83 Bﬁ%ﬁ%&sﬂ alPIIPY forPSassages

are nenbers o he transform ng growth factor- b .
were keeRped dystanflandi G-panding cnd shuanaesomes 1 2 agd D Meeeiexanined by
They pl n.extensive rple in.alno al | aspects of
fuoressgi B bR EF o RS colbmeaini] FOBEN X o |y
[00043TENDErBS cElCeulfifre@MPdefindd amDBumanized BfstEMH-ehdig | |
receptor BRI, which recruits type | receptor BRI A

undifferenkiayedo rAlRIUBh repanemengafidic £AM it UMIFN haseeliminated the need for
i Nt | l.ul f i.n. [ .
mouse'b e%léf%% ?eed%r ct%ielg,ktgggli? sﬁiﬂ g?ljltglﬁlgcfi fe%%l%\gk%}%%erurﬁ-ﬁ%}ﬁg%doﬁﬁumm

oryla Irchare
extractes g0lncefplyelf defmsiionipbacht shdtht latd-beatingghatsalVighrigel is a
activate target genes. The rel ative expression | evel

solubiligedhapenent greaprgiesmazi PxBaetad figm hmeussiames| Thps fugther

e e
systent foe hmatu ES cefls. BIMR fatf seatched\idrapleiatd anchingrhenirzesl dehem

replacipGRigH RSB B BNG gAY oA M ekI TR T o P lEma’s S0x

s SPpLied (4 YAABETE ek 0 A BB i, i,
transforiimeag eonsideeeds Xt hastedch shewn BlaPlaaninmgenissbstitste dor Mstrigel to coat

0Qgi n em | choy dj Lnhi bin, .f.aollistatin

plates ot LGN o RSN b Aagelifhed Stard ey human ES
etc. can nodify, dimnish or totally nullify BWP
activities. On the other hand, sonme signaling pathways
can interrupt the BMP signali.pg intracellularly. For
exanpl e, the MAPKsi gnaling activated by fibrobl ast
grom h factor (FGF) can inhibit the BWMP signaling by
preventing the Smads from nucl ear translocation via

Y a1 o o " ~ 1




was basic FGF (bFG- or FGF2) at concentration of 4
ng/m. Here it is reported that culture with FGF at
woevEl1a3appr oxi mately ten-fol d hi gher producesPpPoeisesns/o17931
results. The preferred concentration of bFGF in the
work reported here is 40 ng/m. Wile others of the
cells weger duttusedre@Haminin-anatsd plases and ik a M cohiiaining$ FoSR3 instrad of

LK oo W TN SRTA Y I E

retamewscééllriﬁfnlﬁ?g Qﬂelsrﬁ 1et\¥eék§r f)a%s%ﬁ 0Th&€fo@é lihis R®mbination makes

Intrace tivit here appears to
up a ddfimed anglhmngms@d cultueet sitsteom shtablekfet hmaan EbecHs.f ect

foons4] oy o tsbe ot TnBETodond Sraterli e AT EonRY odlihe

condltlBﬁ@d el cad Hel agblde&‘B?'thé)ﬁseQE@Eltm@ cBndifibnsli®@lude{gd bone

support cultures of hES cells in an
morphogmhud fretegmantagandst shileet o ggin, mgsvthef welhan T | Theypther constituents of

the culﬁ,g%% 1c;il oned 4‘[59 rhge/- %le%ctw a8/8 nn%l %8@20?{ he fe’ %sul?is a highly

use O

deﬁnecBM_e’dﬁt[ﬁ ﬂl@%ﬁrﬁﬁts $CIdn@ SerPO@liiute anEl ﬁrhl@ﬂeratmﬁhif Matiadrmbryonic
makes the culture not just "feeder free", which is a

stem celisrwhileswstrining ald of themeseniial efthessicslibse of conditi oned
medi um (conditioned with feeder cells) but conpletely
"feeder independent," meaning entirely independent of
the need for feeder cells of any kind at all. [00020]
As the date presented below will denonstrate, this
hypot hesi s has proven to be correct. By addi ng noggi n,
or other inhibitor of BMP signaling, and by
stinmulating the fibroblast growh factor (FGF) signal,
human ES cells can be grown indefinitely in an
undi fferentiated state without either feeder cells or
condi tioned nedium This permts ahuman ES cel
culture to be initiated and mai ntai ned w t hout
exposure to feeder cells or nmedi um exposed to feeder
cells, thus enabling animal cell-free proliferation of
human ES cell lines in a well defined nedium [00021]
A related concern in the culture of human ES cells is
to renove, to the extent possible, undefined
constituents and constituents of animal origin fromES
cell culture conditions. This is done for two reasons.
One reason is to standardize culture conditions so as
to mnimze the normal variations in biologica
materials to the extent possible. The other objective
is to avoid the use of materials, cells, exudates or
constituents of animal origin so as to avoid any
possi bl e cross-species viral transm ssion through the
culture system Thus it is an objective to define a
culture condition that avoids the use of products of
animal origin. [00022] So a defined nmediumfor human
ES cells begins with a basal nedium containing salts,
vitam ns, glucose and am no acids. The basal nedi um
can be any of a nunber of commercially avail able
medi a. We prefer conbination of Dul becco's Mdified
Eagl e Medi um and Hans F12 nedium sold as a
conbi nation (DVEM F12). To that basal nediumis added
gl ut am ne, b-nercaptoethanol, and non-essential am no
acids. O her possible additives include antioxidants
and |ipids. A protein constituent of the nediumis a
serum substitute product. Albumn or purified al bumn
products, like the comercial product Al buMax(tm,
will work, but we prefer a defined protein product
made up of albumn, insulin and transferrin. Human
proteins are preferred but not4-essential so |long as
uncharacterized ani mal products are excluded. [00023]
It is worthy of nmention that the observations here
|nd|cate a fundanental dlfference bet ween t he

. o Y o r Y 1 o T O o
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transfected with a BMP/ Smad-responsive firefly

| uci ferase reporter plasm d, plD120-Lux, together with
wonraesai1zaseunt of pRL-tk plasmid (Promega) to erpTAS2005/017931

Renilla luciferase as an internal control. One day

post-transfection, the cells were treated variously

for 24 h. Cell |ysat€bEANrE@R&EIABMY ed and both the

I/WEé‘y 'y and Renilla luciferase activities tested by
"t he Dual -Luciferase Reporter Assay System
(Promega) on a 3010 Lum noneter (BD Biosciences).

Results were recorded as the firefly |ucjferase

abt i vi Aynetbedvior cylberinghuman qebiypnis sfege¢allsin gdeeder independent

act i vi ) A fidati ve-PCR and RT-PCR. Tot al
Culm%iﬁleirﬁ[s%l¥dﬁk&8%§ g%?thr% C ffad by RNeasy kit (Q agen), and

t sugaitiag tivd KuindiNasieyonie stcbNod B im e aordilim dndlwdihg ealts, vitamins,

manuf acturer's jnstructions. RNA_was .revers

aminoae ks sHRG e fﬂ?fobbﬂﬂgrmlhfaf’% P’g‘ﬂg P%@@Q@F’nglc PrOtemeamagoniSt
oSSR SRR STLCRL At MRS B,
(Stratagene) on the AB 7500 Real Tine PCR System

16751 s moBttor B Japiseinuncpeut et B8 Hptoflat grown
factor %%ﬁcéﬂﬁatm& afifeadid0fg/m@ind 3 m n extension at 720C.

ranscri pt was tested as an endogenous reference
to calculate the relative expression | evels of target

genes cor di to. Appl. ed Bi stens, instructi L
For RTY ?&Pgl%lf iR st creO R B Bhoadle buffdin A gonistis
noggi40C, various cycles (see below) of 20 sec at 94 0C,
30 sec at 55 0C, and 1mn at 72 0C. The PCR reactions
were separated on gel by el ectrophoresis and the DNA
bands [ [ i i ' f;
oot ool Ty HoFHE caff gk 4 BOBYLLY Ahal BBlgriSbrGE ata
concefittiidAS 4ang/mhll st ed bel ow. [00029] Table 1. Priners and
cycl e nunbers for Q PCR and RT-PCR PCR CGene nane Test
Forward prinmer Reverse prinmer # Idl QPCR 5 -GGTI GCG

GTCT i Te Sedifn includi
ST el T TR AT i gencin
salts, ViaGiAR\GGH aids and b dBrdBlRCEOS/th CEGrGAE IBARVATGANDIIABIng
TG 5' - GTC GAT GAC GCG CTGTA 40 fi PCR 5' - ATG .. .
addingqmﬁ @v@m&o@é@ @T@t@w?{ﬁs’fb?@r{n@%%@awwe@éénﬂmg n
an am&rh s ho Eedih 1fPARRHQR &Bi@éré%ﬁa@%ﬂ%exposure of the
GICTTCAC 5" -CIC AGT GIA GCC CAGGAT GC 40 fi Oct4
stem cHlls GRS meGiBBARASEAST TEWNGCCAAACG 5' - GGTTCGCTTTCTCTTTCGGEG
35 Nanog RT- PCR5' - AATACCTCA GCC TCCAGCAGATG
5' - CAAAGCAGC CTC CAAGTCACT G 35 Rexl RT-PCR5' - CCT GGA
GAAT A (@0 F St 1me a4 Gl RATIE G PmedPuriitluding
RT- PCR5' - TGA GAT CACTTCACC GIG GICTCC 5' - TTT ATA CCT. .
salts, IE@RIGGEINTIERR@EzaE! 3fibRblat EpwicistorOhE IoproMEENT Q@yprising

i R AL SR e T A e B o e
maint{HhATEah Aad [EETAN 8Bt A6 MUbt dXpofielio febd¥eCels b ddium exposed
GAGATGATCGCAG 5' - AGG GEC TTC ACTAATAAC TGG ACG 35 HNF3a
to feedRrcgiSR5' - CCAAGC CGC CTTACTCCTACA 5' - CGC AGA TGA AGA
CGC TGG AGA 30 b-Actin RT-PCR5' - TGG CAC CAC ACC TTC
TACAATGAG C 5' - GCA CAG CTT CTC CTT AATGIC ACG C 25
[ 00030] FACS and i mmunocytochem stry. hESCs cul tured
in various nedia were processed for FACS analysis to
detect Oct4+ cells. Muse anti-human Cct4 anti body
(Santa Cruz Biotechnology) at 2 ng/m and fl uorescent
i sot hi ocyanat e-| abel ed rabbit anti-nobuse secondary
anti body (Ml ecul ar Probes) at 1:1 000 dilution were
used. Statistic analysis was perforned on Arcsine
nunbers converted fromthe pensentages of Oct4+ cells.
For i mmunocytocheni stry, the nouse anti-Cct4 anti body
(at 0.2 ng/ M) was used and foll owed by Al exa Fl uor
488-1 abel ed anti-nouse |1 gG secondary anti body
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from various species, including hESCs. BMP2/4 proteins
were, indeed, detected at an increased |evel in
wORbasulis s ed hESCs conpared to cells cul tured paT@Ska@s/017931
in UMplus noggin. It is at present uncl ear whether
there are BMPs in UMthat directly stinulate BW
s¥.gnal Angn vitroreBa]tusrcontpnismgdi fafogitarstvieasal:on- i nduci ng
nol ecu%es thaltgr i ndi Eect I1 st mul ate BMP signaling by
i nduci Ng BMPIEERP S EH o° in and anot her BMP
ant agopdturg iRtlun tMeEEtRORRIRGE sihHikihdsdBMNitihins, amino acids,
condi tioned by the fibroblast. These data denonstrate
glucosenafibighlagt gw%e@,ct% ahd p bpreswimiogenipprteingigialing antagonist in
sufﬁci%l&tahydél%to' rﬁaiﬂ{a‘ﬁ?ﬁf%tsté c i\g 1ﬁ%ﬁ1ﬂ{l§%r§1¥l§t%ﬁfe&ﬁ? ir{(féséndent state,
ot agoni st s and ahtagoni sts are present I n
the mddihn dbing $itce 9 fypdet aulls atidl hewee having bS&sexodeDBEcdM cells.
further assessed BMP signaling in hESCs (H14) cul tured
in various nedia in the presence or absence of protein
factorg, ' . ' : R ] : :
Seci 11 ssl s ag cRinbElel GHATE RERAL ke boBlt AXFhhecnic protein
antagoacst isvselegteid fome tmegtoup ¢dnsating of factoss mbitotimg BMP siphalingof

t rum repl acenent .or, BMP4, and decreased. W an, o,
exteact DGR FRySEaHELREy Y 8O OR e ABEGP S B GFor Bt thimfollisatin,
twistedNe £ hti3R SariQn SEH &R oPE@ﬁ)MaﬁYl?.ef gistic effect in

reducing the reporter activity to the level simlar to
t hat achieved by CM Sonmewhat surprisingly, even

| gher ,l eyels of bFGE (100 .n reduced BMP . .
e gt Butu s e sy Bhbrstt i Pons BHGPqsceigprotein
signalﬂv%hﬁt@g&niétfi@n htion of noggin. These results suggest
that serum repl acenent i ndeed contains BMP-Iike
activity, which can be reduced by noggi n and/ or
b | Th .er ' B r Si V. .
of BT AR5 oL AT E! 7 FHBERL AR oPAF ploP R ffotein
antagoafst BNEkcizd Givad theGroup sty SRfcRACinibiSE: BSEssigh¥ing factors
. ....therefore exam ned_the expression of |Id genes as a.
inhibitigdgHR Femaliea merRodiuEhe B WHRE RG> SGFHNDJal mdEgngn
cultured in various nedia. Idl -4 transcripts were
hi gher in hESCs (H9) cultured for 24 hin UMor CM +
BNP4 tAaell culture b slagdd inrcbdm hwhideirathe nasdilirh imudel the
noggi n_.to UM reduced expressjon of the_ld genes.
fibroblag feRPHIREmsEYratios eblerst A nent PERIAY at od
proliferation of hESCs. UM suppl enented with 0.5 ng/m
noggi n and 40 ng/mM bFGF sustained undifferentiated
ph2ol i fAcell cwturehs HERES] intdlaimel Wheraar the pledival fiatheagomprises

. e |, number and cul tur.ed 7. days..i n M. UM
proteir HiBoigd R0 e Rfrectnoifiinol hurtio pioiun BrERbai oy n

Oct 4+ cell nunbers were significantly higher after 7
days in CM and UM bFG-/ noggin than in UM UM bFG-, or
UM noglyicell cultire psreldinsgdein@iiv- 2cwhdreimithdproteingane human.
detected in UM bFGF and UM noggi n, suggesting a
synergi stic effect between noggin and bFGF. hESCs

clul. t ur@dell eultd b Ehined WM HRAP Wheéeidl tHe PRtAMORBGI0REbinant
_for nmultiple passages, but differentiated cells

proteingccunul ated in either the mddle (in UMbFGF) or edge

(in UM noggi n) of the hESC col onies. Increased
differentiation also occurred in cells cultured in

UM bFGF/ noggin if the noggin concentration was reduced
to 0.1 ng/ M and the bFGF concentration was reduced to
10 ng/m . The noggin in UM bFGF/ noggi n coul d be
substituted by gremin (5 ng/m) or a soluble BW
receptor A (0.5 ng/m) (data not shown), supporting
that noggin's effects are indeed through the
interruption of BMP receptor activation by BMPs.

[ 00039] Three different hESC.ig-nes (H, H9, and H14)

t hat had been expanded in UM bFG-/ noggin for nore than
40 days (7, 6, and 6 passages, respectively) renained
positive for Oct4, but subsequently differentiated if

| pe—ep—



transferrin was considered. It has been shown that

| am nin can substitute for Matrigel to coat plates for
wouoen1ESscel | culture in the CM W then estabCraisedsa17931

system where human EScells were cultured on

| am nin-coated plates and in a UM containing 5 X SR3
i Hst eatd nesfdivandaicolimriggembuyonirosters calls merEedgidndepsndent culture,

(M. noggin. ES cells in thi.g. s ret
e o0 B S 4 B TS OO PR nd
bone nidiphédeicerrofetti stSvmiyt MabifafieMdtny o Mathedih seh evild grown in the
_humani zed cul ture system suitable for human ES cells.
mediumgpeaapdiffreansiatedisiatp Wihaptexpeare i el caldy or medium exposed to
feechsrggfﬂpnstrate that feeder cells and conditioned nmedi um
can be avoi ded by the use of culture conditions
i ncl udi ng a bone norphogeni ¢ protein antagoni st, |ike
noggi n, together_w th an FG-. The other constituent e
oF S b G it HACTEHE B IPRLOES Broigytagonist is
select R i T L PR iR DM endlgle ABRc ALy
physicef intevavsion éndbudiognegsincgremiin] chowdin,| ighibat, 4oltistatindmisted
t he potenti.al of . tho cells, CLAIM OR CLAINMS |/ WVE
gastrulajion, gn f?en}i’%?f;t&aw f8Y-ur i ng human enbryonic stem
cells in a feeder independent culture, the nethod
conprising the step of culturing the human enbryonic |
stem cBid medinmeofradadlinukh Wheeindhe jorsamerphogenia pratein antagonist 1s

e T SRS A AR B A

BMP agiling iriteacomilmilyiinclhdie g FORTGHA, Nodal, ai Activin
undi fferentiated state. 2. The nethod of claim1
wherein the medi umincludes the fibroblast growth

fact or . .r af 4 .

B hod B ERANEIEELS Rl B boRATbIcA, Bfnistls ndii

ant agoni st is noggin. 4. The nethod of claim1l wherein

the fibroblast growmh factor is bFGF at } )

cbhcenthepdHMAT CX@nh]g?’ fyheratn th@ﬁﬁ%@l%&ﬁla@ewnmsmfp%ﬂs
qﬁﬂglﬁgg | £ S Blubhsnii [ i udi ng

seleCtéga ts,t ?%@%@1@%&@5% acl ds{ﬁbugﬁgﬁ gltfl frelglgil ast growth
factor, the inprovenent conprising adding to the

di um.an anount . of, ant agoni one rpha ]

ot of FEGREHA g THiF oV AHGOHES SRRSE V(P Aok R Prosen
in the fR8iuGPtlaTohPerfitibn @k hif 185 ALIAREd State wi thout

exposure of the stemcells or the nediumto feeder
cells. 6. In a nmethod of culturing human enbryonic
stemcells in a mediumincluding salts, vitam ns,
am no acids, and a fibroblast growh factor, the
I mprovenent conprising inhibiting the action of bone
nor phogeni ¢ protein signaling such that the stemcells
can be maintained in an undifferentiated state w thout
exposure to feeder cells or to medi um exposed to
feeder cells.7. Anin vitro cell culture conprising in
a culture vessel: human enbryonic stemcells and a
culture medium the culture medi um conprising salts,
vitam ns, am no acids, glucose, a fibroblast growth
factor and a bone norphogenic protein signaling
antagoni st in sufficient anmount to maintain the stem
cells in an undifferenti ated feeder independent state,
t he medi um being free of feeder cells and never having
been exposed to feeder cells. 8 A cell culture as
clainmed in claim7 wherein the bone norphogenic
protein antagonist is selected fromthe group
consi sting of factors inhibiting BMP signaling
extracellularly by physical interaction including
noggin, gremin, chordin, inhipin, follistatin,
tw sted gastrul ation, and nenbers of the DAN famly.
9. Acell culture as clained in claim8 wherein the
bone nor phogenic protein signaling antagonist is




