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HYBRI D POLYPEPTI DES W TH SELECTABLE PROPERTI ES RELATED
APPLI CATI ONS [ 0001] The present application clains

w@reogneiigs t o conmonl y-owned U. S. Provisional PCT/US2006/031727

Application No. 11/201,664 filed August 11, 2005, and
to USSN 11/206,903 filed August 17, 2005, both of

whi chPRESSERIZEDESE A RENG IS SREN Fer SUBMERSIBLE MOTOR
Sel ect abl e Properties”, and USSN 11/301, 744 fil ed
Decenber 12, 2005, all of which are hereby

i ncorporated by refer | Lr.-entirety. FIELD OF
THE | NVENTI ON [ 0002] '?ﬁ%&émgéﬂﬁhh@emi on relates to
pept iTifs aheRiict Felates?Bchellyao RMCHGY lsﬁfﬂléfsib% dk%g%%gmgges and

pol_ﬁje tides with selectable properties. B
PRHE ENT ONnp GOSBIblrdaving| ant intemealyiubritaab phinp in the motor that

di sease nd .di sorder.s is the pegulatio f insulin
Hr%s\?éﬁ%esz%eglug’fl%a&g?%qu%géeeg‘?aé’@gﬁ é)_r %Terfgﬁﬁofgh cretion is

nodul ated in part by secretagogue hornones, terned as
incretins, which are prgdugedroyngyt er oendocri ne

cell's. The incretin hornone, glucagon-like peptide-1

(" GLPA ponvepigonal,ségstricd sutinaarsiblegusmo(ESP passtpblynndeddsmaklectrical
cells that has beep sho i n ltiple,studies t

(gt Ao Ry DB kB o o heT AR EpEA Wil The motorhas
dPofAtdbld DR 108 BTDRM et WML Q&hﬁ&ﬁ%ﬁaﬁbﬂ THG B fofe submersible

enhances nutrient-induced insulin release (Krcynmann
mmpseare edually dispesed i@ sulBGOtialy Serficd §pyiyion Wamirtuesof the wells often

truncate or of G P-I re known tq stjnulate .
el oD s B8 Ay ee Yot e Bhok i gl ksl support
el th YRALIISE ChenParth e WBMtiop- , | Nt. J. Pep. Pro.
Res., 40:333-343 (1992)]. A relationship between
var i dihs Hearingst that pravide aidial\suppgre far rientasorashaft meamfisdn @lfithe fluid
speci al Ly human, . jnsul i notropi.c responses to, . .
UGBS Stonsyen it S bietioes el a Side ooy onrgBirle gpfimal dynamic
faBEy | the 8 fGteltink if 4 vl L %Ee% i
S204)Qy hgg l}%egng%gst}ggﬁl? shechJIl h(ué%\é%?%a.lgs%ﬂ(f\%uc , B%ﬁ%)ﬁnoes%de load
being dpiptibé totleghearing @uidgd opddti¢n. 9TBis; caGesrinstihilityl in the bearings,
l. BEM/Eq . J. of Med,, 26&20)'1316-13 2 (1992); .
et eh Sgrliin Ssestiye mytoviatigih GRSV Ybsipn imghe bearings can
Do R PBsha B fmgEyh Ml M ARERER so et meta
cenact thatxapieWdo prathtastwel albtmoe aibuef f ect in

i nsul j n-dependent di.abetjcs hy stinmulating jnsulin i
sensi‘t W‘if@ ey Wtaé’?ﬁw%{hﬁtqﬂ“ﬁﬁd}l?fé‘@élén SHRIEIR dbeticisten lubricant

ff2h 883 i bR ORI rahd ' i
fh SRRl AR ORUERY nRCTANE 4 30 SIS il shaft o
lgletiviatei th¢ wdid supportdearninpsu Thecidepeiexturs bydeedonad the rotating shaft.
P-1(7-36) .am de (SEQ,DD NO 61) stinulates insulin
ﬁ@fr%%{@/e ,’thr%wepg PYMPe 289 A0S BISSBYT GHE 19 Al Itqtiggshett is dow. The
. . I Ll 2 At .
B g8 AR RAACORS B Folileet FRh e BHAKIe fleggndiora
h@gziéstoptiy patarial éc nesvef looat phd comgmithantseframythefluliicabiet Asthough
has ttgen conpl i cated because the serumhal f-1jife of

PUEPR Qodie fHEsatly anagkete relk i cqnyesam wesukatigarafi ebrieangyprior art
| e . . . : g .
Bl B SRR ASRER 00 RERLI A, T rviion
ceatdderyehé ppisiairoaraneweoldwer ifgestoiplotilesuTiienisssardo create a
intestine result in the production of glucagon and

fhyidyBm petwega therhsaripgsnddbeaesshafiner eas cl eavage of

pr ogl I ' roduction P-L. and, ... .

L p- A TR F R 0% Pl BlsB b ol B B Sptizaion of
joefaleraen®f preddarikatich ok MBS REPYSuid. 8tdbiliRITBRbSUrs when a
studied so far, inplying a critical physiological

role. GLP-1 (7-37) acid is CGqtermnally truncated and
amdated to form GP-1 (7-36) NH2 (SEQ ID NO 61). The

bi ol ogi cal effects and netabolic turnover of the free

acid GP-1 (7-37) OH (SEQ I D NO 204), and the am de,

GLP-1 (7-36) NH2 (SEQ ID NO 61), are
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apparently responsible for the insulinotropic effect
of GLP-1 has been cloned fromrat pancreatic islet

wa@ed7®21Thorens, B., Proc. Natl Acad. Sd. USA PCT/US2006/031727

89: 8641- 8645 (1992)). Exendi ns and exendi n[ 9-39] bind
to the cloned GLP-1 receptor (rat pancreatic -cel
ca{nt sei%ggx;@ abeRERETBA éi'fént RlerBle af g Tﬁfekﬁﬁ@ sufﬁg‘leﬁ@tb ‘maintain a
human GL receptor: orens B,
ﬂihrab:&t;vem thé 2ofnpdnent mﬁﬂﬁe $2ar(1ig&9'31) wheh theceis Inslnlmal loadlng While

qto;r?e;?s{];gg%ﬁg ggeﬁqq)etg E]ne an ]%gl? Aot g!gne{fi%c&,}:ﬂo anﬁqqt gﬁg adtlorh, f’[ is much
BRIkl R Do R bEBTe bR A0Sz

G.P-1. 1d. [0015] More particularly, exendin-4 is a 39
amno acid Cter ﬂﬁIﬁ@LOSIﬂiRd“ﬁOE(TPﬁ%BﬁVENH@Nnd in the

saliva of t | a Monster, (Hel oge uspectum,, with .
a 539%6\4nst h‘?fr and V%@E@Pfegldieééﬁﬁtat lqn@)gf ng 1nasu{)mers1ble

PPRGHF rAAOLSAA e PE e g Bl i sabiiation
Bxeasdimbl3 iddhadeo g u&tdrrhammglelhoﬁewmm%m,’mﬂm roMenminating the shaft

Bi.o. Chem, 267:11, p. 7402-7405, (1992),. Youn A A,
wtialpassageiwithgbe b Eies Adnigrs! i%ﬁﬁmrp@ah@.nr@\zg?fbm the motor for

%%ﬁ?ﬁ@iﬁ lﬁégggﬁggge lﬁbnﬁ'c?gﬁ%s o Igltsgt (gkg ¥ PQller)s/ attached to a lower

exiestdhewhaft indthén the ghitm app ecthfingwilgtheishift, ftlor intpeHerShEing located in
receptor, and, like GP-1, is able to stimulate

b domi mrtibeldheibrsant TAGI BIF s loafed aipgtrgan of aag @ﬁla?qm gach gmpeller
%ﬁ%ﬂiﬁﬁ%%s }n%gm'n%ig}bh@%ft]z Zlgﬂe amfp%ﬁéﬂtsﬁgceregs(QQﬂQ]ram%Y@dﬁy of the

hublitant] 4nd thie velooRN S, coheaaaddatoaf predsare Imd at ﬂm@&lt tobthehimpeller.
dipeptid | peptidase IV which_rapidl rades the
Thelhe

degr a .

GLP | prné flpyys {firgiegh th@ﬁtSh@f%@f@ng into Figdniseefihesfystignpeller.
C I %Bm?ﬁ}t th%o S{(&%?fhur%) h(%hg %éc’g (? ﬁﬁ@g%ﬂ}&ﬂ s@c%%d ‘rﬁnéélgeg Q{Q&?ﬂows out of
im\wﬂetccﬂ ilgeest 6rat 1!nﬁi&ll@1f m&)@ﬁﬂ&ﬁbrﬂelﬂ ﬁ%jﬁﬁﬁsthmdeﬁsﬁnﬂbtﬂm Imbricant
such stinulating activity. See, S.. Pat.
® 2 presege levsbrasd the seoond stage @aewweéftb@ bbeisanttney @P@% higher

P 4 r e ’
gx)égs%g ﬂ:v‘e]lo f "%fs?éu b%g é? in ﬂf‘e xi?\éeg{/&g géusleg Bl lebﬂg%ﬁ t& élto.w m(r)(.)ugh the
EOIW sib$tanditBfoRih the@leRab alﬁcebbangf eE@jhemlet haand ldakisthree ports
correspondi ng i nternational plication WO 01/ 04156)
wased egnaall e pypaesiceilyproynd |t ¢ ghafior Thedubrieant pepresyirized to a

ﬁl%gsq]:ré §L?H§1entqg PAdﬁaga?ﬁan &¢ lqgﬁ%a%ggétg;eérgtﬂf esa)ﬁ é{ﬁ%lﬂllé Héalinﬁ%s the film

Eﬂ%%ﬂtiﬂg tB¢ sHalRrdm cbRdiflg the bdrBigs, thil dtabilifing et bedfings.
ormones inplicated in nmetabolic diseases and

disorders is the a I\Y i de_hor npnes,
i ncl udi ng arrylEWE %ES?R&%TI@ @5@*5@5% ﬁ}cs rel at ed

ti ;
e, A B AP AR Ao
hdcovdgcd with @i thvepticd drideidstaet mraemmal | y characterized

as the &or conponent of anyl oid deposits_in the
i sl et E1Gf p&ﬁcﬁ*eéﬁg@é oew Hlnsreting g poRer seeiqnc el fheometar of the

et. al roc. A cL, USA, 84:8628-8632
flibé%f’fﬁl})g li)lﬁ ?r%?cécﬁl e has two

post - FI@ sk @Eéo@i@ﬂél vigwbf d eatrhiaB&tiont dFehdGnbiF 61 thelSubingersible pump
am dated, and the cysteines in positions 2 and 7 are

assowblyl offGdlt o form an N-ter mi nal | oop. The sequence
of the open reading frane of the human anylin gene
shows the presence of the Lys-Arg dibasic anm no acid
proteol ytic cl eavage signal, prior to the Nterm na
codon for Lys, and the Gy prhor to the Lys-Arg
proteolytic signal at the CLABVI Sterm nal position, a
typi cal sequence for am dation by protein am dating
enzyme, PAM (Cooper etal., Biochem Biophys. Acta,
1014 247- 258 (1989)) [0018] Anylln 'S belleved to

o, . e o - o
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mean arterial pressure in the anesthetized rat is not
i nhi bited by the CGRP ant agoni st CGRP8- 37 suggesting

wo bat/oeiies ef fect is not nmediated via CGRP r eCcRQI/O8R06/031727

Acute or chronic adm nistration of hunman ADMin rats,

anest hetized, conscious or hypertensive, results in a

1 9ni TR1EaR L AREHEHT Fich/ba0bAlr PRI Eholo? 8 b difersible pump

acconpanied by a fall in blood pressure, with a

cosantty ARIG.rl.se in heart rate, cardiac output and

strok oLune. [ 0023]. ADM has al sQ been proposed as an

i npor it > fsaac%e%ﬁlor}aﬂléﬁ%}d%a@%g%déalém beﬁ@p%ﬂg thg pygp assembly
1851,a AR | Iviptah, pactor for rat

en othel?%l c@%ﬁgéﬁ?iﬁg(%s su%ported by recent nouse

ADM kridGk 61s a statidhealsyiew of wh irtérmradizte radivd 2ygpuisbdading of the pump

| oss q{leﬁhe ADM gene denonstrated defective vascul ar

fagserelly ShEWairl tkor Along Syydined-¢ ORI t3hus di ed
m d- gaghat| ARM ks
het er g?_\%z Lsgﬁvr%nlééeal %&égoﬁ? gﬁwbﬁgggg%%lgs su raé( lsasleg%rﬁ d&& t%l R shaft of the
sustoe@lthdplihp gsstmbly SFUE. 1 fof etighginSttel ilt@ingedihite Ritial support bearing.
al ., Hypertens Res. 2003 Feb; 26 Suppl: S105-8). [0024]

ch endocrine organs as_the pituit%ﬂﬁh

ADM af f
£ho. adr endiES) MOPESEoRCARRIANG: BEnTERINVE

; tyi i :
P biitsterrihfa PREYT £ BRRFALRAR, bR inlt lfip) Bsp assembly 11 is

atloenahstajledrid a wdll B PESE ssst@bBf fleimprizes 8 pamPtio! ¥ seal section 17,

activity of the adrenal cortex in both rat and human
A8 ainpotpn k- dwar 1 3 irusedhio mmgowel fuids frigm Wibindke well to the surface.

i Ml r i1 t .
R B e B GO WA R s ne
fimpalle aneé pdiffuset fov Bnpdited artupsvapd age@toltey@hid. Allternatively, pump 15
el evated in normal  pregnancy. Studies in a rat nodel

drapPed PrHpSIVE-ENBWPHRRthaxg saelasiemerie staipy sad taemstebrptor that
S o l e Y at. [N

PO SR R T o B A e e

gfytiestatic preafiredl the ivell aad thy pgBRsirabl WBriOdnt B&RaiEEMIbr 19. Motor

rats in the preeclanpsia nodel, this suggests that ADM

rhely!S OBy eCAs FO@ spPeanof ekgliict dya cable or plagieneans (not shown) for

Bb%@feﬂhgé?ﬁ%t%abr%rﬁ%%@ \g?iﬁg{ ggoﬁ%ﬁ{o‘??’% I1JD<iQ)tug{%% to slilaé’ts (not shown)

ancre most S an i1n ry ro

stitiie sédl satioandahe guapd sde trayet toRps lffoh MBERAVIE pi@pad. Motor
oral glucose challenge, resulting in initial elevated

gP ajtergue n shafivi3da gause ds shefisletotatenprovidingpavens to drive pump
hgl us adm ni stered peripherally can significantly
I'0wer mean arterial pressure and raise renal blood

f 1 ow, FIGSNBAGbaprikd 4 $ecbnadNiehasfRpptdcdatral) @nd loWdr pdrfions of motor
sone cases, there is also an increase in Na+

dPc MetophY hapmbssingiV thatswrrauedssommongres Withisr mptor 19 and protects

d. . . .F b [ .
RN AN -
apferf dridi fbr RENRRELRAS) SealBELHBAVIT WeEDNSMotreNat P8tis MAMdrical and

acts on fetal and adult rodent osteoblasts to increase .
estendgyirenthe erneppertibh ef motor b tethe fovkanpartionof swidrddt A rotor 24 is

rowt h, fact such.as transfqrmn ro f or-D. .
B QO TRHERS P RPR P ST T Sy PgontRins  coasia
Gl daBNBRSade Pk QPO A8dsB a PBRRAT GHhhft 23000 ?Yc%]i(ﬁﬁg Rabricant to a
therapy that increases bone nass via osteoblastic

swinbet afi iadial support bearingsgef WADM tvat are showg dlisse being an upper support
ul monary, sodi lation, but also inhibjts .
Beiha hiEs Poriein PHbied gt BrarHe 2} (FIG.). Radial suppor
eRindseN 039 Riter BeS BMal Bl MGH G mbRIr QB BE &gﬂﬁln's % BAHER located

treat pul nonary hyperténsion in a rat nodel | ndicate

that inhalation treatnent of his condition is

effective, as evidenced by the fact that nean

pul nronary arterial pressure and total pul nonary

resi stance were markedly lower in rats treated with

ADM than in those given saline. This result was

I e 1
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stimulation of intestinal notility and stinulation of
insulin secretion. See Lieverse et at, Ann. KY. Acad.
w®eho7/018325 268- 272 (1994). The actions of CCK, BCEUS2006/031727
reportedly include effects on cardiovascul ar function,
respiratory function, neurotoxicity and sei zures,

@ane6hs kehtiondrgl BE drigli of g msDawn&hﬁﬁpimﬁgé& 8h shaft 23 is

and reproductive behaviors, nmenory, anxiety an

kpoglediim thinendberdimentiutrethiust bearigg asdempliat{imoanted in adapter head 22.

Peptides .15:, 731-755 (19 . her reported effects o

ook i NP PR %&%ﬂ@@%ﬂéﬁ&%&ﬁ P b upper siee 31 and a
1ot Pth @t 330 BachfstagahhRh@sltRipesient s, 8¢ hh @A diffubkti 30l 41, A0k stage 31
gastric acid secretion, pancreatic polypeptide release
iapngases dlamprestore dlthe dniprinashito firspéeviek taatl dower stk 33 mamhases the

reported effects .1 nclude yvasodil.ati an. Wl sh, .
BEREH G R fooni el s vbisal Pt g A by Bl et Hetion of housing
Tafdr e | i (136ri &k, ati I%lﬁ'}%
Yor k)p%sgﬁlﬁzg%%%?d ICI;{ Jﬂﬁggngt}ggrﬁ&%gp%?t? é’rgﬁ?ﬁ%ﬁtﬂ ? E‘?‘g%t%?to S can be
lo¢atedbwizhimeeni upper oirtigh oflagsing 22CK and bomnbesi n
potentiated the_inhibition of  intake of_ condensed il X
est HESPHIE IS TSRSt PReCHyEnEind SiRteSPeRGH and having
] 0
LPSRINEAT Wehh {7 HHALEYR a6EBRRNER Plals H.0Fafiks 85 define separate
paepges betwebraplatgk 4d aopelbmsl3CCR sy aached td anl doyate nithishaft 23 to
ham feeding in rats. lLeSauter, and ary, Am J. .
%ﬁv?}l@ﬂqaﬂwg? ﬁfiﬁré PRItOpgY Fnpekdst; 3on %ﬁag epErse thenypdgcdty of the
e iseRorad ek pefined 1 b ibodlherfl 3@l 493539 Areoriented o
diyaberggi lebiicane fdbeatvanh eakveat they Bobldviee etiera¢d tPdisthailgs upward.
5:913-91 1994); Smth and G bbs, supra. |t _has_also
%@@ﬁﬂﬁ ﬁgp%s apf%%f@blgisaﬁlghkvw Twpllérs PorRD Wil s pificient, would
. it | CEi . .
DAL ESRORSE ! 1B, STLAMOPK gbe ardi o
tiype whkieh dizoots thBdloswfroBitlad pasdagss bed8edBhddaned BRIy outward. Mixed-

dditionally, it h been reported that CCK induces .
}f’éme@fgrsn“éwé#rs'ﬁéf@a\é@i@& aspgill a8 gatiglivemay plspbgerprlgypd in some
daS8X0 rﬂ(ﬁge\IeH %ix@@ﬁgw.aeél? Bb 198 pidYi e .nﬁﬂ:ﬂj)%jss@é.i se .as radial-
inected intraperitoneally inrats, intraarterially in
fixivg ty,pes, nbsteadgroviding mere valositgand pi gs, into the
es i n nonke rats, dogs and _sheep

cerehral ventri S,. ;

and &ﬁ&’%"é@éﬁé’u L&rq ROBHES & Ui hareBese! ararusBeal and are
- . di . | .

PR Rl e W imBHRES 35 A DRl STUE XA spoys il 35. and

diffessir #il d$ locaefl bebweed dapsllat 363<. oBadhndiffhéeri30N41 has a plurality of

feedin y conparing responding for food to )

Haé%aﬁ%‘gﬁ» ﬁg TEFECHNShY. 54 lsad davavagiaadingd diemmbpieiphsryina central

| : i 61t e 0

QERE, PAch Rhual O opi ke SEH AR e T et GEBHAZE 35757, Upper

diffuser 30tgitmpiig sprvanad ah iBat bathyto apgeremgller 35. Lower diffuser 41

Addi tignal |y, conparjson of behavior after CCK to

KBIRalR JpWahe bibricat demgglischarged by pppsa igpelies 38 bafiraienisss lower

WM . | ehavi.oral . .

S B R S U BRI BTyt et 35

Alnigbughmot shoval) ahéthed diffies cdliRitbelleedied BElowtIEHet Miell6iCKS, which
i n_physiol ogi cal plasma concentrations inhibits food

World pehaasrpdrfremancseal thatubsiegnt pmp o At ed yalvarriubtiesstreservoir 47
. . . Lieverse et al, supra. [0035] CCK was
1%?1%?%@@81?)?\?%%3@?%7366 as a 33-am no acid peptide.

Crawl ey and Corw n, supra. Species-specific nolecul ar
variants of the ami no acid sequence of CCK have been
identified. The 33-ami no aci d sequence and a truncated
peptide, its 8-amno acid Ctgerm nal sequence (CCK-8)
have been reportedly identified in pig, rat, chicken,
chinchilla, dog and humans. A 39- ami no acid sequence
was reportedly found in pig, dog and guinea pig. A
58-am no acid sequence was reported to have been found

g, o o - T
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PYY(3-36) (SEQ ID NGO 58) in that gastric acid
secretion was stinmulated, not inhibited. Gastric

woan7loe11gs was suppressed only in conjunction we¢huIRbb/031727

stimul ation, but not when adm ni stered al one, and was

i ndeed stlnulatory at hi gher doses through presuned

| nter gftefr Wg‘l@S anfl8C Ge? bearidg VY i8 §§o&§eﬁ%e§ﬁ‘r%a@ &mprises a
stlrru ate and wat ér 1 nt ake after central

debivicoi Blishirig setured/bgedyst edtation vBitkdn an Eietsnsuﬁﬂzhemﬁﬁ@l—%f adapter head

1985) ; Co I . _Physi ol 59
f§219é igh tqléﬁ@mﬁeawhwa% i e IR EIG B4 &ma@%ﬁaethe outer

: t outlet at
oY URP sl MR BaPRRE Yoo R T ot ot
eder b@i’ﬁ@l’?}lco&’(pilsei thrasosi Ht edhidi exendehougl ehacfbmmzdlally from
and very serious %ubl ic_ health praoblens |n

stiglnassagnd> thihs gylesiat ok heftvdr Parteppate ns@,fagpbi)blggqt@@,m acommon
fzmaﬁ? ﬁerﬁ&%%%%% 16 4R Kocds 3P L 287 ?’éﬁsfﬂ ard %paﬁggd Qén@&ﬁ& Symmetrically

IS a strong ri act

&ouAld hEsTI ke providRgsebaliedifbice icausdd g dischatge b hressunzed
factor for hypertension, atherosclerosis, congesti

fbreant fngp the @eargqqedﬂ,@é%egéqea@m&%ﬁ@}d HeE23s gt is not necessary that the
gﬁiﬁiﬁ% ! h%c%lt L}g/thﬁ%&ﬂ%g Rix gﬁnnﬁ?e'ntlglggﬁgt&%éca%h% eou‘{j Exﬁ'}p?aqgﬁée should not

I'C ovarlan

B¢ @astich d@&@&‘é@ﬁa&mgﬂ[ﬁtaﬁﬂhﬁbﬁlm@dﬂﬁotcﬁ @ppl&fd&ﬁr thd‘y@tsd)é hibeicant being
of conplications of general anesthesia {see,

disghargadrionnshafit2s . Apthe caBml :qlgeq m;‘t;(ﬁ)l) the desijed gg‘@ggferentlal distance
%{E%@%Sl%agc}ag Frc fg Irarggﬁ%ggg%te é/ul 2& lﬂseglreess kg o{omC 01%05’ lbérg eHg?o?yed the

I'nfec vari
URiafSe aRGARGMEADE SpProdinh NS0 degieeyIa bﬂﬁ@dedﬂﬁéral force could not be
i ntol erance, insulin resistance, hypertension

hghpasied by OBkt oD &, even i s&mmemc@élv spacgd  Bopeauees apart. The flow

%’Fjd U‘R%[Be nge t%ﬁ ﬁg%*gn‘gﬂ@%g A S Iﬁ%v% %%Q%‘ I‘[l*geochga&e}lllce l1(oetween

B@ﬁﬁ@@7&gﬂshgﬁzgroup of condltlons called insulin
resi stance syndrone, or "Syndrome X " Recent estinmate

for tRefemiti 0dlIGSckandsf intmeilivie beating2is@lsardeumal bearing in this

S bR B AR g R e

BR&icter RF ARIcR Ik ] Iﬁte&ﬁ@&mﬂe%e%ﬁ?@ 13 Udyat@tbetvidehlse@idhs of rotor 24 and
avai l ability and energy eiégten diture do not cone into

bia{raecleubidPaiwitht therse washeesdetbat sidinsbsmnepgesenpst ardhewes spetions of

relorH Eedtide BRSneloap S Bh e oo aP af e PROTAM G nbeging he
usef WlanidferVé @itbr DBAY Gréwit B6ta@RELS CripPirROds i lﬂde b€ of any
a profound beneficial effect on their health. [0042

Dhatseties iypeasuth soa deshapdd dastaroenibtiatavellrahebningssed in lubricant.

Cacut £1 R B H TP S BEBULE T I Gt BepigRd o shat

9§ fdr@%{lbﬁthe%ﬁ@y%e? 8y eSI%la\Ve 93‘ ik sgd1nly Sieyetithah iHeyax@l dimension

'arge parts o popul ations in devel oped
oﬁhuuh 292 sncludusgthfise Mesilterpﬁ‘bdu ¢hait on axifl fomepglitnposed on rotor 24 pass

GRipvaTs S bk AuRen b 2B eSS puftB wiliipdifad and may be
SR dMods! & ?Jr?sp@x@ 'ags%ﬁlbtbh@f shtaﬁ‘?@e S e *B s dh %ﬁlﬂé&t groove or

di abetes rel ated di seases whi ch have their onset |ong

bekor 57 wahindtstisnardéamiitery amsimdmamrtmﬂarbgmcﬁl@r 7. Shaft 23 has one or

di abetes. Al so, the eff rom t he subpopti nal

EWE FOPMYRICHGRLRASE S ﬁé?%cgéﬁ ﬁ?m%t?fl %‘Bé{“é 357485 g g exterior of
Hafflﬁv'vqglu? ?g&&%% Of(fc{n%lgﬁlggtldﬂ Qo %@f gi:éﬂv f&sﬁéjéﬁﬁmetrlcal

|sorder em a orna evel s of

| i poproteins in blood plasna IS a frequent occurrence
among di abetics. Dyslipidemasis typically
characterized by el evat ed plasna triglycerides, |ow
HDL (Hi gh Density Lipoprotein) cholesterol, normal to
el evated | evels of LDL (Low Density Llpoprotein)
cholesterol and |ncreased Ievels of snall dense, LDL

e~ e . o o
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bi oavail ability, organ/tissue targeting, receptor
i nteraction, protease inhibition, plasma protein

wdoudionzy2s or ot her pharmacoki neti c charact eri sPCT/US06/031727

the hybrid pol ypeptide. In yet a further enbodi nent at
| east one of the bio-active peptide hornone nodul es
edthtietiBeyaio do@é@ﬁot%@ttéﬁlﬁfépﬂ %rc@%a'lﬁé't frﬂerﬁlfedi%teﬁo%%% NS eeve 53
pepti de hornone. In yet further alternative
élerﬁﬁetwgrmw@nt Itohis 6 that extend Trom ilme gemmive $@ tptktdtor of sleeve
one hor nonal

nDdu that e s at ast
act i Vi ﬁi} p&rt ?f’é?f? ag Vi |f8%dlﬁ§taf&3% intg theglearance etween the
f sagiRahetef ofaB4 I n
ACLIVILY. an anZt g e SR BebSif b bl 29" BN RR do ncea
eT,Q rhebmtegs@{stamga]gt syomactnioalnareyl foacteating Yadlaﬂry @irdctedORRE that are
(g gﬁ g,gatlv of anylin that exhibits at

élag]tce U.}P] ﬂﬁ%/ﬁ £ tq\}qlglyw axeas of the thiee putleiporpél should exceed
qh@ 86w R
f r agnent o(?qiclféc%@t hat Hg)@}ﬁ? %t[eggg eas‘%a%nﬁégt?o%:(%?gglm and 29 are
aﬂmtmﬁetdytp bapylaniaicalgoumnaldeniingt buteowld bethet ks @by ifdrexample,
3 g t one hornonal activity, a fragnent of an

H&P YOG &er i vative of CCK that exhibits at Ieast one

hor ”D"Iﬁlop@féhbﬂ' ﬁ&ﬁsm 1 1§ V‘.‘a&ﬁ?ﬁcﬁﬁ%d %nhCT élﬁg]t,e S fc' and ESP

at | east "one hor npn

chesemvidy i  €FI6K 1135 atsslwtbl&bdmbnste&ediintb a@ﬂtl 33}:&3 hor oﬁt@tle electrical
activilt or a fragnent of an anal og or derivative of

CRURSEtiph g Rl 19 i3 nadeathe SuRemiten hemtrtedc Asunetpr shafied starts to
t t
rGﬁteh)ﬁEF%rdlggﬁl PSP, df(;u% A A RE LSS 86?3@}')(32 ecf %lésteégﬁfarngrﬂraws it

hr ee ve pep or none no
albrohgla sppdrhtiffased |39foeasaemg aCHEBARERdadRe Rhd EhuAD bﬁm%? dlffuser 39.
ksgyet a f%{ her alternative enbodi nent, when the

St ingpelleny; bingrepsey thepelacity ef the tebsisantras ilinects Hmlubrlcant outward
eX Helhiag Qf lolvxféfléﬁfug%?% ?fo%p? ffu%g ler tsgﬁ:ﬁ? %ﬁiﬂp 1nward and

peptlde ornmone 1S rag ne
driviniiatd; imdredsamsthe pregsure heamt aTh@Eibh\éétrIt)has R iR QDp1@sure head
% ivative of GLP-1 that exhibits at |east one

§ ﬁg?rngclpwﬂ lpgpell@r@ Ta The géqaﬁgﬁ]@t passeaputan tesyit of lower impeller 37
(E[ﬁ‘di i@ tds¥iRoRfa 75 & h%%g 8§§ﬂ btlhn %t?[}‘t% ?8{ the ?i?st impeller.

hornonal activity

bi 0- adthie\iscrpesptin (jﬁedﬁtﬁfeﬂﬁ ﬁ@seﬂ‘ﬂﬁﬂh? forzeAtHRERbiEhine to travel up axial
rising an exendin fragnent, then t

enhance
ﬁ?fﬁﬁg %ﬁ%}ﬁ%ﬁﬁtg@%até%wmuﬁ Frshial senmoat heazings. é‘etsntemhndea&e bearing
Sl:llégg} E&rﬁgﬁgﬂo@\% SRS uR ?tl(g}\poﬂﬁ%?%gg 08 n?’fﬁncp t‘ilen through

or nones of e Inven
aduleftrpnmd(ﬁﬂl (FIG. (69\D|vrhe @istigirgORom 66t pok@! &1l ERMed 298 et
d peptlde ((CGRP) , |nt%rned|n cﬁzlecystokfnﬂn etrical
eu )7 npcetﬁqi a,tpral;f@m:|ag@ns]l\{/he(1plycg)d1arg¢tgtqfdma1:mgRﬁé The pressure of

%3%%%%03%%{1%%1%&? g V}Ke(e;’en %ESEY? gggnd éﬁqﬂng %3 and to form a

Glem il -irkefAQEGE cldRepLE, e 29N Rirh{)
include: structural npotifs of cgﬁpoﬁegt pebt Mﬁp%{ﬂﬂwrhﬁﬂug

ROMSHe S #1dad); ilppieeRt ig dikshanged fl@hem)m:aﬁl i aksyinlrrteyncal outwardly

gl %}%%/H ﬁ&@oﬁimﬁe&paézh A g’gﬁi}?ﬁé{s&&a‘% n tl}eé"ééﬁ%p between upper

bari@p 20tand @haf@!pmﬁ)@esbtﬁ@ infist b@ﬂlalnﬁilﬁectf%O% QLA level to ensure
bi ndi ng, or other macoki neti c characteristic

the éOWVtﬂeﬂ atabdttsy@@q@at 1aigs, 27adgpistily (tltetnead:ssmpra‘smre)fanges between 30

&ﬂ§ g derivatives of conmponent peptide hornones
%&&1 |ﬁ%§r§p%”ﬂg?FPE chenical stability,

conformati onal stability, netabolic stability,

bi oavai l ability, organ/tissue targeting, receptor
interaction, protease inhibition, plama protein

bi ndi ng, or other pharmacokingtic characteristic to
the hybrid polypeptide. [0054] In another aspect of
the invention, nethods for treating or preventing
obesity are provided, wherein the nethod conprises
adntnlsterlng a therapeutlcally or prophylactlcally

Y B L o I o a1
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di fference of ~ 15-20%is statistically significant.
[0076] Figures 19A and 19B depict food intake

wo pdw7loeziedn duri ng dark-cycl e feedi ng and | ongP€T/IIB2006/031727

inhibition of total food intake by exendin/anylin
famly hybrids. [0077] Figures 20A and 20B depi ct

chroni of food nLake

S ondtegalinde’ h SesuBoGLORRE Sy IR0 in TRl mRBitho el contact of
enands rah@wdlalrmgﬂ %E‘Miﬂg@ 2f7an by 1iyed iofl cRMRAEATES reduces the
parent nolecules. "*" in di cates that P<0.05 conpare to

\ﬁ@mlmce of 3Pite] raplagamest dlhsariBsaiTd 2 Cankd prowstes &trer longer run-time
rld e fect on netabolic rs.follo 14-
S 5%} W%%t 1o PIPSEE B &PE@F%@I apimple Iﬂmﬁ‘gg apd, fnexpensive
m}hdctafp@éssﬁ%ueﬁ bypeRbiaiehl meras, for exampl e,
chinera Conpounds 4883 and 5705, to reduce
c u rrul aW hileethé ooventiont ia kiewmintonky dneodits fmalk,et ﬁsslﬂ)bs apparent to those

' cribed hereln DETAI |_LED SCRI PTI ON. OF TH
PRUEN T B e

etrbgagb] igpet r g uﬁ\llsewquj)rt]lb}eeqoa\faé@us changes without
t b
A e
thetiateahediate i "bsaaagemuhirhﬂ: edirrﬁmteﬂa aad ﬂdaladjacm nppe and lower sections of

Il ev ed by.control gl ucose .l evel s,

al??squr?ft&eg\%%@y o Htg/ R wgh BF Ry adetpineoing. shemvesssly, if desired, 2
Sy

S B o BT &) B 3D R Bk i or b
to, hypertension, dyslipidem a, cardiovascul ar
di sease, eating disorders, insulinresistance, obesity,
and di abetes nellitus of any kind, including type 1,
type 2, and gestational diabetes. [0081] hi one
aspect, the invention involves the nodul ar assenbly of
physi ol ogi cally, netabolically, and/or

phar macoki netically active peptidic nodul es that my
be sel ectabl e based on "bio-activities", e.g.,
therapeutic efficacy, scope of function, duration of
action, physicochem cal properties, and/or other

phar macoki netic properties. [0082] Wthout intending
to be limted by theory, the present invention relates
at least in part to a "tool box" approach, wherein

bi o-acti ve peptide hornone nodules are |inked in

bi nary, tertiary or higher order conbinations to
create novel, efficacious therapeutic agents with
sel ectabl e properties. The "bio-active peptide hornone
nodul es” nmay be peptide hornones, peptide fragnents
wi th hornonal activity, or structural notifs of

pepti de hornones that inpart chem cal, netabolic,
and/ or ot her pharmacokinetic stability. The peptide
hor nones can include native peptide hornones, as well
as peptide hornone anal ogs and derivatives, as known
in the art and described herein. [0083] In one aspect
of the invention, it has been found that the
conbi nation of certain physicochem cal characteristics
of two or nore peptide hornones into a single nodality
can facilitate intervention at several points in a
dysfunctional netabolic circuit. As such, in one
aspect of the invention, rationally-designed hybrid
pol ypepti des are provided that integrate sel ectable

bi o-activities into a single polypeptide agent. In one
enbodi nent, the selectable hybrid pol ypeptides of the
i nvention may involve the use of chemcally stable
linkers to covalently attach the bio-active nodul es hi
anot her enbodi nent, the sel ectabl e hybridpol ypepti des
of the invention may involve ghe use of cleavable

i nkers, which thensel ves may ‘be or formpart of a

bi o-active nodul e. [0084] Again, without intending to
be limted by theory, design of the hybrid
polypeptldes of the present |nvent|on nmay generally

.......... - . .
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physi cochem cal properties, and/or other
phar macoki netic properties of such biological activity

worgise22tesli fi ed t hrough changed in, e.g., chenPCBIUS2006/031727

stability, conformational stability, metabolic

stability, bioavailability, organ/tissue targeting,

receptor interaction, prot i.Qhi bition, plasm

protein binding, and/or otﬁgﬁggﬂgrnacokinetic
characteristics. [0092] In one enbodi nent, the hybrid

ROl ypephiviassiple wdlEpumly 8REhBY, é@h@isingt | east about

25% preferably about 30% 40% 50% 60% 70% 80%

90% 9580tooBNinG: hagingrentréting abtatdiavith atestjplpassage therethrough,

ctivit f a ent. tide hornone. Preferred
ﬁ@%@@ﬁ“%&ﬁ?@@%ﬁfﬂgﬁﬂﬁfgﬂﬁﬁ@%@mﬁaving a potency in one
of the gRk IRA skehBlyabQtkBRIIAY ShabAWA] padsdoB @ f Belst@r for rotation

descri bed herein (e’ g., receptor binding, food intake,
gelstivd fo thevpaiping, pancreatic secretion, insulin

secretion,. bl qod,.gl ucose | awerin i ght reduction

otc. ) Al et aiR bngrearand RaAn mEC LTy gt of the
bRSeadh of the radial rt

SPARSREr PR LSRRG Yok g san of o i o

ibeseagdsicompniay g exdtdtiontry avpar aveaubegase of manuf act ure,

g g rarg io l gﬁtyang g%?)élg gerﬁgﬁ%ﬁf Teﬁ%rg&gﬁeh (li)q]nt’hg ﬁg?ﬁgﬁ%% E)Sl%p}n% lubricant
gohRd 'b@ﬁ'ﬂ{gis,e g{b:ﬁ g%ﬁfe' ﬁinz}%%ﬂépl?e%g deshed b %d'rﬂfé@iﬁk'vgi'f}l the shaft

retain at out % preferably about 30% 40%
508mBA% 70% 80% 90% 95% 98% or 99% percent of

the biological activity of .a native conpgnent .pepti . .
hor .m)ﬁ]@. nglhﬁpggg@saageoe}ftﬁ%dlp%% IVontg’F‘ ﬁﬁt %agﬁ?s%emgley in fluid
%}’)ﬁibngtggéa\l}\%béﬁtﬂ A}leodu%ﬂgﬁg% Q%of gﬁg&fér;l ntake, the effect

t gain, or t reat ment and
pr evenini outledfin niae ashalft i assemdriyliat icacts ofire Beamtrgdeeach dithe outlets

yet anot her enbodi ment, fhe hybrid pol piides of the

PRSI P dseh B BT A0S 5 FIEY60R X’%ﬁéﬁ% axiglgw passage and
0 0 o , , . _

ga?l%g%e sﬁx%ff’angﬁgr §yggﬁﬁ§?£1§/ Hout ft?aﬁ sRAPLQEHBR) foﬁgfs'cﬂé&%g lubricant

native pepti ne w regard to t

rredialty owtwand intuthe ickatanas atid salfidiert prashee tethdotd ofilnpbf lubricant in
food .i ntake, the effect of body wei ght gain, and/or
t93eh theeclaaranses: 8A¢ prevention of metabolic conditions
and di asl‘afagféﬁ‘m LB REPIORBE mBtH ek fithd lli’cﬁlshé%ﬂ Ariven by the shaft
pol ypept | de of "tHe 1 nvention exhibit I mpr oved
casgnasie of theepdtbrde hor none recept or agoni st
activity. Conponent Peptides Hornones, Anal ogs and
Derivatives [0094] Conponent peptide hornones
gener alo, NG E S RERY 18 ABITRNERUS lididn the
treatnent or prevention o abol 1 ¢ "di seases and
di sor die shafnadsemtblygat o figst bive ofithy Ibiearifigsndolmyprisenad laakt wge bushing
anylin, adrenonedullin %"ADNT), calcitonin ("CT"),
drPeted e the ghatielor svtaienthpepithyend  carP"), i nt er nedi n
(al so " oW I ' . .
chol e ct35 g ? 2(5)‘% ni tr}% © ?ﬁ ¢ ;@eq?g[)(;nt% r?ielhf%g"&&ﬁ ﬁé%é}%%d}ﬁ@agh a sidewall of
ithebughing | eptin and leptin-like peptides; (d) the
pancreati c pol ypeptide famly, including pancreatic
pol ypeptide ("PP") and peptide YY ("PYY"); (e)
ipcret4ns d increti ] .| CS, 1l .ng.. peptide
h% r mo nié%e ‘Heg? I\J/I(relg %? Sr%%qr%%f %{g ggdt}%jl%uccl:%g@ﬁ l&giee ﬂegn 'such as:
gl ucag®s sh-H 445aHB1R chinkAsdR@Dubiite tho(mniell By the yhaft assembly for rotation
gl ucagon-like peptide 2 ("G.P-2"), and oxyntonodulin )
(fh@)(mltjl;at afidstone ofihedestings; adereaviba gutetAnt thgfdrst one of the bearings
exendi n-4; and (f) natriuretic peptides including ANP,

PIERP, and urodilatin, their precursor forms and
pepti des derived therefron1(g)8urocortin famly and
the (h) neuronedin famly, and anal ogs, derivatives
and fragnments thereof. As discussed herein conponent
pepti de hornones of the invention also include anal ogs
and derivatives that retain hornonal activity of these

o o o o Y S



[00108] By "urocortin" is meant a human urocortin
peti de hornone or species variants thereof in any

wo@bykioediegyi cal form More particularly, there BPCPRUSIW@E31727
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human urocortins: Ucn-1, Ucn-2 and Ucn-3. For exanpl e,
human urocortin 1 has the fornul a:
Asp- Asp- Pro- Ser - Leuy- Ser-.| | e- . .
nop- Lot PO rae v Qeieel o ol dnokr giamgser o the Whiagi- Leu- A
| a- Ar ga Thianfdnftafel padsizeN@erdink from the axial flow \ passage o the annular
Arg-Al a-d u-d n-Asn-Arg-11e-IIle-Phe-Asp- Ser - Val -I%HZ
(SPOVe:BOIO. 294) . Rat-derived urocortin is identical
but for,2 substitutigns: p2.fo n2 d,Prod for
Ser4. MRS ‘%8 ROYS ﬂgﬂ’etc}#‘éléé“e% ﬁ‘%’éréﬁi%?eeoﬁgi: betpessxtepd ghrough a
AsiBewdl of1he blihikd % thSahrk®l ofddveHe Leu Leu Gu Gn Ala
Arg Ala Arg Ala Ala Arg GQu G n Ala Thr Thr Asn Al a
Arg lie Leu Ala Arg Val Ay H's Cys (SEQ ID NO 399).
Hyuman n-3.has the guence Phe Thr Leu Ser Leu As .
" br SEe7l AP P oDy Mk fOCLAPn B RS RETSAPRS bfbe bearings
Abcinbi¥esAsn Leu Arg Ala G n Ala Ala Ala Asn Ala Hi s

Leu t Ala Gn He (SEQID NO 299). Wn-3 is
pr ef er @bbytei sleeveimenrftal statidaarityhiarthe hoesng, itlsclamdnce being located
| ogs are described.in the |iterat , for exanple
Teed arpien diaetenmartion 9)‘% @eél:‘%i%t A onEl B dhesleni: gd
whi ch {aERihd %sf&ﬂgfdtﬁe%?t}é YRRIGE S A0 b8 fhes extend from the flow
ant i hypertensive/ cardi oprotective/inotropic
praspagetradislly throwghphe shiafidssamblg e iha outee diayritérds tiaf shhii@ssembly.
i nvention. Stresscopin (Ucn-3) and Stresscopin-rel ated
peptide (Ucn 2), named for their ability to suppress
the ch ' ' j : | -essf ul
Sty mul e o Fp A AR M AR o e
CRF t ythe ifpelereiptvo n camdindd capatitptt prodice aflRfst BD pyitvif pfessure in the
medi.at es ACTH rel ease. Hybrids conprising a urocortin,
Pgl.l?anttjcn-z or Ucn-3, are particularly useful for
vasodi | ation and thus for cardi ovascul ar uses as
descri bed herein, e.g CHF. W ocortin containing
hg.br i dBheotvell hemp aventblyuccbiditg asldincl lvéferdis:e i n
treating or, preventing conditiqns assqciated with o
sti mul &fhaRpendsriacriss éh & dower pratien Ak fhsrhoysiags the chamber containing
| 1.n£.| tion nediated via other
?ﬁgﬁ%é%@g%ggg%%gﬁsvoﬁ?gér erm a, appetite disorder,
congesthe secohd ampelfeaidisdhagessintoaths chanberet y, and
psoriasis. Such conpounds are al so useful for an
antiproliferative effect, such as for treating or
eveny i Fearowh. O particul ar
%tereét@r@gf%gép@?hép pilsll% hor none nodul e conbi ned

Wi th eameltetiicalahotor heyihg dehomidy) € stadoidry BtaforWitly a caitral passage
exendin famly, or a GLPI fam |y nodule to provide an

SRAEHeb thehosyigaded a stonshaé pssembly, qxtendingihiongh thecentigl passage
i di i i ilat] f ~.[00109
O PG PSS, B R T S o 0808

pept i desnienatdiatc bgarigimoireitigthéstamidn therRRirhIgRSsagdBf Be stator and
particularly their active hornmone sequences. For

g a8, outgsPeriphgry dn sationaey engagemens avitrasdinnerwalbeft fheestator;

hor no ' i h-1J25:. Phe Arg Val Asp G u.d u Phe

he" ™o PB4 S a8 P non
RbeatdlgtoRh®hfistngdsn (SEQ I D NG 308), particularly in

the amde form Pig U25 has the sequence:

FKVDEEFOSH i/ SormRYFbEmPRpa8sfiom MOinngl diameter of the intermediate

rt.icularly its amde.form her neuronedin U famly
RG0S U0 Ptz RofEef S S WPy Do S LSRGy Floarance
SW SS- PROT desi gnations and entry nunbers: NEUU CANFA
(P34962), NEUU_CAVPO (P34966),, NEUU CH CK (P34963),
NEUU_HUMAN ( P48645), NEUUJL GTLE (P81872), NEUU_MOUSE
(Q@QXK8), NEUU PI G (P34964), NEUU RABIT (P34965),
NEUUJRANTE (P20056), and NEUU RAT (P12760). O
particular interest are their processed active peptide

.
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Tabl e 1: Exenplary Conponent Peptide
Hor mrones PRESSURI ZED BEARI NG SYSTEM FOR SUBMERSI BLE

wOBMDB2IHECHNI CAL FI ELD This invention rel ates Benesaéy31727

to electrical subnersible punp assenblies and

particularly to a punp assenbly having an interna

| ubri g gimted Rated it AR WER bHtioh BBtheMoBSiAK Fdr26%talni a portlon of the
| ubricant to stabilize bearings for the notor shaft
BACKGR@UMDLA conventional, electric, submersible punp

ot n o BT R e '%%@g@%ﬁbwﬁ%ﬂ G g RL RN Bt and ot
Me%nasw{ﬂe firdB Rk ?5ssag9e% RidpQh AP ek 8 th ﬁﬂeﬂss

contained within a stationary stator. The rotors fo
the sabrmidifhive passags iar theusudll hssentbbpesddaving an 1nlet in fluid

subst ant | al I%léﬁer position by virtue of the wells

I

8??@Hm8@¥ﬁﬁw %m?he rotor shafts may be 30 feet
Or  MDEL uhikr| RAGH fy cc;nm’lﬁnl@ﬁﬁgl WaH iR aﬁHpﬁ% a@ﬁagé'f&gélscharglng
to stabilize them and reduce vibration. rings
hbatan i ititecleaalicalbebrgep dhd shatirasteebly azmd)the slbpénbeammg,
of t en of, theﬁ$luid il.mvariety. However, fluid fi
bearl ﬂbénﬁeﬁa igte optlet da PYRBIURISARL Vi tp ek IJﬂOW Passage for

?% b?lke%ﬂt iht$: thé&l@é‘r@nﬁhﬁt\{f&&ﬁfw scﬂéﬁtfefssén?bl{] A enlgtermedlate
|n a vertical position ere is e or no si
baadgpei ng applied to the bearing during operatlon

This ca instability in the bearings, which can
resul @%ﬁﬁ?éy@@ge apd i %&y%ffdn iaj pytals epmprisiigsd sagidhree ports arranged

t he bearing
ﬂ%@\%gm étHEaﬂ?/ea? tﬁ@?ﬁ %’g%?cght film resulting
i N metmdnniitr rmmmlﬂo@\opnatsmgb stul@indagrthd ehafi agsomplyennd taadimg from the
wear and notor failur A typical notor contains an
Pwegﬁ%%euﬁlst%q{éhq%ﬁ § NS HAPREES; ci rcul ates | ubri cant
from
thr ouB AT SASEARE ronb iR 8 o R LA R iipbren B o having o
sanp@abintakieehatiin g&onTrh&nlcatromumm tl‘&rt)uﬂe’(SLﬂfShd)K]rSf eﬁslee‘r pafssages for
the rotating shaft. there.is no_punp

rereivpedu et digen the ’f@% d#@isart» ithegfiesh dmpelles beyipe ana]l@rahty of first
gnﬁ%ﬁl'teﬁ?%% g%é@Xle’H SR faﬁ?gll?to%t%gﬁ%? % Gl m%gﬁfschargmg

a partlc er an ygroscopi c
hubtiesrital to rermve heat and contam nants fromt he
| ubricant. Althou bei n% currently markete
rely ®ReOBREEED Vé’ﬂ% é&?ivé@lil% é@comdbiaﬁﬁ@shpassweﬁ é@w&gtmlets in
t
Ao ot] St B 0O g B B Bbnlc B LGl BBy Bl lubricant

fhietedifong Iﬂﬁe mblﬁhdlffuwlﬂaglsagéﬁ exdgndény ratliallp irovird and having outlets;
sufficient pressure to create a fluid film between the

bear i gSCRhERMHEr BRERtEd tqmeﬂeﬁwaiembbx for wsaion gheggwith and having a
PG ﬂ&a? is n‘? 80&&%&8&01{ J;vH e ou 1E‘9Ts %m}%' {edoéﬁ'iﬁfﬁﬁ P;Er%ssages for

] our na S, ressurlza rlcan

i%eluﬁgdubrﬁtaabtﬂetefﬁﬁn Qhe Su26hd iinmﬂ}%ﬂ h@\hﬂ@ b iphaalityio$ séc@dd impeller
into a bearln -conponent interface at pressure

BAFspace PabOR gt e lﬁwaré Fomibosapsehintake of hesserask impeller;
and 't he ear) i 1%] é st%ﬁ& g’ecng@dig%gel ﬁg%lg %ed to produce

Wi | e sone pressure

slestignestedsore th iifuce @Hnﬁbr?daﬁﬁﬂllhétﬂhﬁﬁn thd cléagaiBds, hmﬂoo | ow
to achieve stabilization of the bearin hrou h fluid

fi | m gpasp exizeel dithe MPOCHEBYRECQR P § far pumping well
ﬂe t.hod and device are provided for stab|I|2|ng shaft
grings in a subnmersible well punp notor by
i ncreasing the lubricant pressure to achieve
fluid-filmstabilization. The assenbly includes a
notor having a hollow shaft and outlets conmuni cating
t he shaft axi al passage w th fghe bearings A internal
| ubricant punp is provided in the notor for
pressurizing the lubricant. The lubricant punp has a
set of inpellers attached to a | ower end of the shaft
Wthinthermtm'androtM|ng\Mththeshmt t he
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types, instead providing nore velocity. D ffusers 39,
4 1 are nounted to the inner surface of notor housing

wQ2d7apd2sre stationary relative to inpellers BST/USH06/031727

Diffuser 39 is |ocated above inpeller 35, and diffuser
4 1 is located between inpellers 35 37. Each diffuser
839, 4nd weauthPdsser@ly bycodinpasclages, whereis,
respectively, that |ead downward and inward from a

per i preshyftaisemblysompaisesaiusbing nmakedde feshaft Egetation therewith
regi.sters.with the inlet,of f . : caqe
of SR ancgraits beeog pPelrin? o8 B ERTABE Seqithe fovrices
uppet, hiRakl &hoRDforheR andivhdr@sathetdr df thebisdingt o sl ow
the lubricant being discharged by upper inpeller 35

bef omeontmen¢ation passage extapding drord the pialftays pasgageie the annular
pressure head of the lubricant at the exit of upper
ZronYel ¢k 35. Al t hough not shown, another diffuser

coul difagih Q?@?)@Hs Be o kiRel thd RtbiREialb beatttigs Rxwadthrough a
enhance performance of the |ubricant punp. A fixed
sidetvalief khednishiagtat the senwlat groave.i s | ocat ed bel ow

impeller 37.Referring to FIGS 2 and 5, upper bearing
27 is a journal bearing that conprises a sleeve or

ushi ' @hb08 M7 vier€it @O Sipper bearin
Sﬁenbg?g4§@%ﬁﬁ§%5%%%?ﬂﬁtgggg%.gA sl i ght clearance,pp ¢
colnipeibes: s shown exaggerated in FIG 5, exists between

B S L L, R AR e
t{%ﬁ?&%&&% oiu%eg?d%ér%%& Bfic BRI Ssdrdbly \Whil e poelenshd

radially from axial "passage 25 to the
ext enwigsteinfthspats ofABe ombattfer the Upperdepringsendanidyfrany thetaxipl flow

in a comon_ plape perpendi cul ar.to the axis S

s epERNA D BIOYER T A G i 2t Py eEaRkT of et bssembty.
around shaft 23 for providing a bal anced force caused

by the di scharge of pressurized lubricant into the

. earEnoeelbpimp assetnbbyr doogrdig tarthistafthegdn: 1t is not

necessary that the ports 5% reci sely .the sane . .
Ci v e B sseons sipsHes e ait st BV PR PRy o pressurize
I Qpdch as to create a significant

‘%E@gFgﬁggéafgﬁée g%plied by the jets of |ubricant

bei ng di scharged from shaft 23. In the case of three
forts 51, the desjre cgrcunferential di stance apart

I om Bactssegnblyot e fpiieat el y 120 degrees. |f four
ports luhfae di stance apart should be
apprd%?ﬁ%?gFﬁqggEggéggggkgA bal anced | ateral force

coul d not be achieved by only two ports 51, even if
zgnnetrically spaced 180 degrees.apart. The.fl ow areas

t hé methedoteneraling asubmsTH e Pl AR FUMPHNE 't he f1 ow
area | ‘ ki i b, @2dtor shaft
et or POk o PROARASHOGE HRGR, BABLAG cora@liy & ARh <4btor sha
alisliag Ousupdl thd eator,ngnd aradhil suppoarheheng emtieling ticasheft;
bearing 29 is_a non roLatabI%_nenber that.lgc&ées [ubsicant
wi t hi MOBRENG & ieast eriespRiridisabbpantt gpmp stage i1y the Rufing, the lubr
bear i J i ) : )
B0 A SR sb R RS R Byl ottt maing
giraage upper and | ower sections of rotor 24.

I nternmedi ate bearing 29 has gripping dgvice

. & . 2 on i%% hr
per i pheoviding theeshafh gvithopm axéal i asgAeg Rt @p ogtletdaying,at sggst three

to_prevent rotation. -1 BRI ' .52 may be of any
B%Iﬁs?érﬁatnig% g?“??jé’e‘c’,yngﬁec%%&ag& ag&ﬁa?ﬁ%%ga *el ast omer t hat

svel | g1 oI HOUBRS &tH Tublivkitt] emmctidentht hhstoe e doapnpymp, and
shaft 23 has a sleeve 53 on its exterior that is

secured to shaft 23 for rotation therewith by a key

55. Sleeve 53 is slightly longer than the axi al

di mensi on of hub 29a, including thrust washers 54, so

that an axial forces inposed on rotor 24 pass through

sl eeve 53, not through hub 29a. Sleeve 53 rotates with
rotor 24 and may be considered to be a part of the

Y | s . ~ o~ ~ o o~
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3. The well punp assenbly according to claima1,
wherein: the shaft assenbly conprises a bushing

worueri2i o t he shaft assenbly for rotation theeEwsi06/031727

at a first one of the bearings; wherein the outlet at

the first one of the bearings conprises:an annul ar

YLAE, LIRS ) Aok Slrnlif Ay Of Lhe bushing; a

comurt cat'i on passage extending fromthe axial flow
passagepplfing pewanuiharmefon tvesusativ skafirasidrihe frepglisr i rotate and
of the outlets at the firfégéhe f the bearings extend
cousingghe sotatyram to Py el hfMy at the annul ar

gr oove.. . el ' | 2@l Aischargin
3 oSt Ml g B R ETR BRI E M Raf ol Wscharging
A 18hri ety By e ash plebsupasutfigientrio idachwlibn ofjubridast between
cl earance being | ocat ed between an outer dianeter

ey heiaoing end theshafhaf t assenbly and the sl eeve; and

wherein the ports of the outlet for the first one of

t he bearings extend fromthe flow passage radially

tihr oughetghshefdaiRsiemysin e grésueufeie [dbrdeant Brat Ishst 30 pounds
the shaft assenbly. 5. The well punp assenbly

pecopdiaigch.o claim 1, wherein: the inpellers have a

conbi ned capacity to produce at |east 30 psi of

pressure in the lubricant. 6. The well punp assenbly

3aCcor difatnbBod bRicHih 12hemheielti the stdpaob@buiting atdedsedne nentrifugal
a lower portion of the housing, the Qhanb?r Qonta'niqg
|lulridantpmp sdgb i g hobsiag compiess reuntias @ Rlwaliyed dpgputip stages
i npel l.er. di scharges into the chanber. 7. A well punp
éggﬁﬂﬁwvwnﬁﬁﬁprising: an el ectrical nmotor having a

housi ng, a stationary stator with a central passage
nmounted in the housing, and a rotor shaft assenbly
extendi ng through the central passage for rotation
relative to the stator, the housing adapted to be

filled with a lubricant; an internedi ate bearing
encircling the shaft in the central passage of the

stator and having an outer periphery in stationary
engagenment with an inner wall of the stator; an upper
bearing encircling the shaft above the stator and

bei ng nounted non rotatably to the housing; the shaft
assenbly being separated from an i nner dianeter of the

i nternedi ate bearing and an i nner dianeter of the

upper bearing by an annul ar cl earance; a chanber

| ocated in a | ower portion of the housing for

containing a portion of the lubricant; a first

di ffuser having a plurality of first diffuser passages
having inlets and outlets, the outlets of the first

di ffuser passages being radially inward fromthe

inlets; an axial flow passage in the shaft assenbly

and having an inlet in fluid communication with the
chanber; an upper outlet in communication with the

axi al fl ow passage for discharging lubricant into the

cl earance between the shaft assenbly and the upper

bearing; an intermediate outlet in comunication with

the axial flow passage for discharging lubricant into

t he cl earance between the shaft assenbly and the

i ntermedi ate bearing; each of the upper and

internedi ate outlets conprising at | east three ports
arranged substantially symetrically around the shaft
assenbly; an annular return flow passage surroundi ng

the shaft assenbly and | eading fromthe bearing to the
inlets of the first diffuser passages; a first

i mpel l er nounted to the shaft assenbly for rotation
therewith and having a central{jntake that is in

communi cation with the outlets of the first diffuser
passages for receiving lubricant fromthe first

di ffuser, the first inpeller having a plurality of

first inpeller passages with outlets radially outward
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