I NHI BI TION OF H V-1 REPLI CATI ON BY DI SRUPTI ON OF THE

PROCESSI NG OF THE VI RAL CAPSI D- SPACER PEPTI DE 1
WEROFHELINOEL at enent Regar di ng Feder al | y- Sponsor BOI/US2005/018386

Research and Devel opnent [0001] The U. S. Gover nnent

has a paid-up license in this invention and nmay have

tieo1i ght i n IRMPORITING PHRMANCE S ATABAT q*lni:s FOR

patent owner to license others on reasonable terns as
provi ded for bPURRORIING SHOBTAMEIRAGRERERYIGE
1047-02 awarded by NIH N Al D. Background of the
I nvention Field of the invention [0002] The invention
i[@@02A)des net hods of i nRIBLDI P INVENDIONrs and net hods

j, SCOV i nhibitors of HTV infection.
%@Q:(%ér oungrf%/‘bdﬁgﬂenﬁuwé(ﬁnﬁlﬂ%ﬁ%‘ﬁeﬂyc relatse 9 ryizelesq lgcal area
- @ tWofBNORTLANG),t 8€d hdtel ¥AMIERESTy, 205 HOhatHdaY aRd apparatus for

retroviruses. The viral ‘genone contal ns nany

FW%@W@F%@E@@lmﬁ ¢h sabpary shheb m:ess.agetser\athMS) over a
te of replication in both resting and dividing

cell's” Mst inportantly, HV infects and invades cells

of the imrune systen1 it breaks down the body's immne

i C_/)‘_‘jman renders the paélent susceﬁslble to
Qﬁb tunistic |nfect|ons A KR The i mune
t a I j
gttt ap pﬁﬁ’é &ﬁ&ltbﬁrcll?irt&ﬂﬁ ¥@p}?€ﬂﬁ S%\T% Stg_%gg}lteg'\r}et Protocol

with a high nortality rate at ‘approac
R epay W, wses[afdS|prpskyvor be}gilf @fcthh useraqalipmyenip@il)iat the IP

tes eIIs f th nmune e
8o, RIS HIOR S 5  Rrpipah el Vo L e Gefaling System
Nosd" @m/rmam@éirﬁhcamnapml(wﬁm (@ile thHer @Mistih® WMSFHS global
to.the interactions between the Vi r al envel ope

54’ eBpien raabile cgpmanication fcﬁ%Mé/SPIler% Ppeked radio Semce (GPRS)).
MRk @6
(1989)) Poiietily SlsDiafud Pith SIS 9%1? FredHi db9red by the proxy
uﬁqﬁwnron of susceptible cells by HIV but are
al soresponsi ble for the virus-induced fusion of

infected and uninfected T cells. This cell fusion

Bl ts in the fornation oﬁugMan&unltinucleated
ﬁﬁﬁﬁ t|a ﬂ&é deat h, and progressive depletion of CM4

PYeSeR| Biyephionetiactstlae SMY data message from the

SBVMNP‘LF&%H dﬂ&%@ﬁ&%&ﬁéﬁ?@é%%%t&%gmﬁg %ﬁﬂ&ﬁ‘(LWLAN) UE
sequel ae, opportunistic rnfections an

peiog®n IPsbasgdiproiaol tn QixpreSerteinventith eéhé SMS peoxgdunétion in

fl'}e;éelglgg[b(%gé’ rf%g}l) org%s %ﬁ' ?f tgg 31]11%6 ?olni% %r@ B‘ng %ﬁ:]l&e)%MS client in

SOBMIGEPRS UR.ssue nmacrophages, Langerhans cells of the
k|n and dendrltlc reticulumcells within Iyngh nodes.
I's al Sometipddfor dpliveringpshow reesshed exavicedSMS) message to
FR RGBS AR Ay TBE ConL! [ ,
systemc aus?ﬁ% S e\E/g ?%gg g?ﬁdo Flgﬁ?(%kdﬁ&tr gul el\{tog(z égegms by
registexing dhie d3E avith amj Intemes éirvtn)lcdﬂSs}mfrt he¥sagengat eﬁ’aﬁ (IP—SM-

GIF Bkine Bl reReTs 1 hee TomregR taghe SPS-CR' Bhe Sapabitity
f@bmgeﬂﬂ&hgst}@fcaﬁ&mtlek @eaRIULoR S'M@ﬁfé?éa‘age @é' ﬁgﬁﬁﬁﬁte?ﬁ?om a

heen made in the devel opnent of drugs for

theat mepsageriergise genter to the -9 'ﬁhe n@lmblbtles of the
ﬁEElar@ ggeﬁg%eedn%t?g% ?? §l\g k%wtto ld%&%’r%l\}? 51e£he%hé U% can rece(i-:ire the

del avirdi ne, entricitabine, efTV|renz saqui navir,
ritonavir, indinavir, nelfinavir, |opinavir,
anprenavir, atazanavir and fosanprenaV|r or any ot her
antiretroviral drugs or antibodies in conbination with
each other, or associated with a biologically based

t herapeutic, such as, for exanple, gp4l- derived

pepti des enfuvirtide (Fuzeon; Tineris-Roche) and
T-1249 (Trimeris), or soluble CD4, antibodies to CM,
and conjugates of CD4 or anti-CD4, or as additionally
presented here|n Cbnblnatlons of these drugs are

Y Y e o o e I 1



di srupt the normal maturation process, thereby

resulting in the production of non-infectious vira
w@arositzdees (\Weigers et al., supra). Phenotypi cetT/¥$2005/018386

these particles exhibit a defect in Gag processing

(which manifests itself in the presence of a p25

P ' b $he BRLKA -SM-GW if
B e L S e B b B D in e I SM-GW
tlesURE! lsa<f thervagabiditics ve remps thecMbemssaagon. [ 0012]

reyiously, betulinic acid | at api ¢ aci [e. .
FBbhes o gl s o Pl B L e et
iRaNA%8 ndBkbriheér aghipyhdnt (UBGbeginB b rapgsteriag dheUatweith an IP-
acid exhibited inhibitory activity _a%_al nst HL V-1
BRBGiVE b pannbiikityHeppytnisbidjng theqapabiljtien ofidsd T dp gend fegm the

) | |46, ol
bt e R O Ve AIREE L XARGWARES A FERRTIb theUMaASMS
Hhedsapan idnemittbd iemitlielVE tathalR:SM-G¥ The SMS message is sent
di hydr ohet ul.i nj ' whi ch showed slightly nore
B‘b?éﬂf[&gﬂﬁ&ﬁf\%s@gt}g@i ty with an ECsO val ue of 0.9
gﬂﬁg? T. 1. A ¥4t 16F itk elfnidl d SMB . mdssag€to @ intdrworklig wireless
rod. 57:243-247 (1994)). Esterification of hetuli nlv& and a

hcabawatretwerk user equinynent {Fy inelyfdesp SVERC, anfdhiSisG

3' . 3...di net hylgl | L '
SrhiC e Al g R e B RieRLU 1o e U
(Dke 1 vatleterstwithehe HP-SM-GWiaHe IPISMAGVE Peceivifg tid FMS message

1996)). _Acyl a linic.acid d di hydr.obet ul,i.qi.
i eSS 0T A S B oo
15 05 06S /! rbRIthe UE So tRat ENEMIGW 5THE AFBSBL-GMtevalddtds the
assays I ndicated that

sa@Kility Bepatt medveliversctheyS)Shwessagaite theiWE (b8 Ukhhas the

t he .di.hydr obet ul i ni ' og bot h denonstrated
&P?’%h@%@aﬁ)ﬁcglnvte tglﬁﬁhiﬁbgegg%@\'/i ty in acutely infected
9011 nphocA kesteir foh sdridhifg ¥ M mesfagedrsn thamtetwirking @ireless
5 mV respectively. These ¢ ounds. exhi bi -
Rashh ke PECTOTk SREK BT TS 18 Ho6 MGG B cgpability
gﬁ%f‘ggg%’%m@? ! Ve Ygisted Yath YhS. IEPSNEGW Nard send the

di scl oses 28-am do derivatives of lu

. ;chﬁabiﬁ{:/)erei}est Iililcg‘ediniggthh aapabélifg’_eq;gfttbgﬂﬁ, é@thq{é’%%é%{. The IP-
R RS0 Ep A B ity o

A RCPOSKEGW 8éndaeth| SIS anebs3g2B- thiecBNIBCs t her eof are

useful in the anti-cancer field. [0016] U. S. Patent

No. 6,172,110 discloses betulinic acid and

dhys]r obet ul i n gierdw issaPMOOFePRE DRAMWINGSI ng
fformul ae or pharmaceutically acceptable salts thereof,
Be018li n and nbvreyidtailedtunderstdeding af thedeventionanay ahadirgm the

- C20 substituted or .unsubsiit.ut j
TohsTias degnipioh Fais iRt SRbodHFE ARG BN AL exaifpll Bnd to
Rl 1$nday6bo6@ &R cotjahei@nwithniheaccappamiag dyawirps; whatedo
nmono- or di-al kyl am no, or __ng’ﬁﬁ@ re R is hydrogen
dpohﬁalkangyﬂﬁeﬂéﬁf&ﬁP@‘%@gﬁEn 8 §§YﬁPHFed or

stitu r agyd: di i leliB6ring a short
ﬁggy sentsFgﬁﬁgﬁ?gﬁﬁbﬁxgaﬁgggﬁﬁaggiEgﬁaggﬁﬁgé% gnd &
GR8ssapf0d AWLIAS! UBat ent Application No. 60/413, 451

' oses 3, 3-diget hyl.sucei nyl bet ul | ' '
B8 oor at BiEBY 9 a1 df Dntctiopiam .y &Bg o FolSEEhE o short
Chem Lett. /7:3115-3118 (2001);2Kashiwada Y. et al, J.
Nat. Prod. 67:1090- 1095 (1998)%" Kashiwada Y. et al,

J. Nat. Prod. 63:1619-1622 (2000); and Kashiwada Y. et
al, Chem Pharm Bull. 45:1387-1390 (2000) di scl ose

di met hyl succi nyl betulinic acid and di net hyl succi nyl

ol eanolic acid. Esterification of the 3' carbon of
betulin with succinic acid produced a conpound capabl e
of inhibiting HHV-1 activity (Pokrovskii, A G et al
Gos. Nauchnyi Tsentr Virusol Biotekhnol "Vector,"
9:485-491 (2001)). [0018] Published Internationa
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H V t herapies. [0030] This invention further includes

a nethod for identifying conpounds that inhibit
wee@sassing of the viral Gag p25 protein (CA- SRUY/UB05/018386

p24 (CA), but have no significant effect on other CGag

processi ng steps. The nethod i nvol ves contacting H V-I

| REeGLE QOQQNLQDWU%qu F ound, and thereafter

anal z virus particfFes t are rel eased to detect

t I]QQl E@u{e 4p2%. ﬂd\ﬁsdhwgdmtotﬁ adedthod f@@2ending diskort message

&h% f viral proteins and detecting using

an aﬁ¥|bo ‘%ﬁg gel el ectrophoresis, and |nag|ng

O[DO b&lt ab0| iF Gadre)s ik akiﬁivﬁﬂla@f‘ﬁh%f H%netNE& Rdend® %dae§ ssage
5 alaﬁ incl ude |nnunoassays usi ng an antibo %f

OIBF% W usiggas éBS ope tag inserted into the SPI
sequence. [0031] The invention is further directed to
a method for identifying conpounds involving
d6A1Ac DEAHED DESCREEON €F $HE PRE@mleEMBcamAENTS

eafte zing virus pa rel eased b
1B0801e R Harfiltet sy W ciBeREh (V) Sictsder R ot Bimived to, a
ab@elekd IraAselifPe@Re uAltd(WeRer)) ”bnﬂnBEﬂM%é Y3l or mobile
particles with non-condensed cores and I Stinctive

tSHPpCrEh s Uibra Regkye of apgotherbyperns d&vmalcapeh]brcﬁm@emtmg in a

T

OB o 3T A5 BB by, b

met hiogised ta; aaNddg Boaa;ﬁte&ﬂhtxdllm‘; Iﬂrﬁacctaahﬁpdlﬂﬂ %@tah@rbthér type of
to a net hod of treating H V-1 infection_in

63% yISYARR s tier VHGTess cﬁﬂﬁéﬂm&eﬁh atAlthomeh tthe following

Qhﬁﬁﬂ&ﬁbﬂi& &fe ddrerink i
p24_ (CA) but does nd(l)f‘ﬂl sﬁg%ngﬁgla%%%apﬁéct o%’g"dt“&ants also

ﬁP@b@%&ﬁM@? RWUeps. In related enbodi nents, such

t t ]
DY o & é%%?y%&ﬁ%?%ﬁ%%%gf%ﬁystenﬁﬁmﬁ?esgﬁtemag,owudes
Rebestsmessage shijty qsmnmog/wheﬁmaﬁ séii@ofpéeasive bMoﬂfmessages The
qﬁz reIeaaec{_TEhle treated infected cells; and
S 08 AP B ey A B FRQsends SerBiee FaeT (DURC) 104 that is
eédakibdd fdrht@leaxré‘l)éiﬂhg QhdRNR dtBRO {{Bﬁﬁﬁ'@v'a?@lggufqa %ﬂ(ﬁt message

rel eased virions; and/or said Ition srupts

hatwgea therSME A02ranshe Uk eased frominfected cells

ed w ound. ln re di.nents, -the
062 0 11A Ba 0 Rk et SR TR i Msc
B VISaVEMSE) ekchad twonfhheidrd ai @VEST e@l&mnl Sn®XNsRIStTWMSC

ric ron-dense cores that are acentric with
‘g‘éfg iﬂhs @#@%{/ fingtigpareceives a %hsm @FGSE@&%‘@@QJ the SMSC 104,
ﬁ{t@%@&&ﬁh@@%ﬂ&%éﬁ@r&%@ﬁ Or ang> Mbﬂ‘i?e g{dx,%)rms for

i nside the viral nenbrane; ave
ﬁ@ltilrtg eé@mw@n, grgodgdivens tlﬁiﬁhdrt mba@‘r&n}dﬂﬂemimtei MS@®or the

' t f treati -
OHE0E R BB, BONTAF sie redipiRyt A% e s Twiasc
fihetionrbtdivéssa Tsh@rtlrﬂés%ﬁg& frofina OE Ehy sBhRQRAS @o ¥hd fppropriate
%ﬁ%ﬁ gh results in the inhibition of th
ﬁ@bﬁi PVRIRS Waaate@aeth!sﬂm%ﬂwlqmwm) (RESC/SMS-
PRMSEAD6 cmemgpaeauﬂwi e n?&y“ on other Gag

E{oce55|n3&fte Such 1 nhi be direct or,
028} nat i Vidley, HSSMHLBC1108a mduhmumeeytes nwithy eas a adthentlcatmn

ORRR S AR} ey S PaAA L Ky e P8R RAN e R sorver

The invention is also drawn to_a nethod of treating
HV in a patient with a conpouﬁd that binds at or near
the site of cleavage of the viral Gag p25 protein
(CA-SPI) to p24 (CA), thereby inhibiting the
interaction of HHV protease with the CA-SPl cl eavage
site and resulting in the inhibition of processing of
p25 to p24. [0034] In other enbodi nents, the invention
is drawn to a nethod of treating H V-1 -infection in a
patient by adm nistering a conpound that inhibits
processi ng of the viral Gag p25 proteln (CA SPI) to
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(a) about nucl eotides 1243-1435 of SEQ ED NO 18; (b)

about nucl eotides 1729-1920 of SEQ ED NO 19; (c¢)
w@bwati2zsoc| eot i des 1344- 1435 of SEQ ED NO  18; PCT)S2005/018386

about nucl eoti des 1828-1920 of SEQ ED NO 19; (e)

about nucl eotides 1370-1413 of SEQ ED NGO 18; (f)

abrybortHiseRird Aes (

nucl eot i dessﬁglc%72 iﬁygéﬁégQ%aﬁgﬁpgﬁfﬁ)c&% tﬂ Vgﬂm what

niegviset theeUEs @58 pegoBtasf toSEE, bl hl@ouilﬁmg(rle%rdbﬁbﬂeach UE.

8RB0 Goln 1 Aeaidd) BroE S eibrR theo, FRUuEMsTRRISC 106

| cowemtihieatezayithe MSES Ul2 and hEGSNaaumert WscHhY doy the SGSN
ﬁélr en#s who are not adeﬁuat eﬁ%@t reated by other HI V-I
batp semmigigrtevigh ¢ UE 1d6; Rhe MSQ k13 pravides funelienstsuch as
f
V\,her ei n ,ts‘ri])génaﬂﬁ%a#)béﬂg A 01&?%15&2 g’ll (gf‘hé‘;ﬁ%@e{? Ther§(%$ﬁy114 performs

rfesplaens sushatstrentibg\ind mblsitispremagbmentiot her

i ment y-net hods_of t i nvention_.ar
j su%J ect NHBCIHNE %ﬁSHPO\? SPeREy Ghe E‘é‘@é@&‘ﬂﬁ%@c 106
Geufpriused MAP réqakt th Yhd HSS@HLRMOS' 1> QARErARR ﬂhféaédd%bs of the
prot ease i nhibitor,

:jé? is resistant to

ﬂ\ZgQ £ &he RSN %Jeﬂrwhareﬁbe ISOES messageds bybe Jamtad:fm delivery to
ghRitnelipg. 1 nhi bitor, an i nmmunonodul ator, or any ot her
inhibitor. In another embodiment, methods of the

i[PR241t i on br en pP dosed setting, aninsheﬂimegshgétgatbvwdﬁ (P8BM-GW)

Hiy s_resi,stant t adru o treat HYV
¥£ ?”éiﬁs PLotggldppr o king hei a?gﬁ% U% SHenk ppd Jhemetwork for
ziieﬁomdﬂg Ng, sHoat M ekE e, Tﬁbdﬁ"lSM-@?V 188 ohBRhRRates with the
|.ne, abacavir, nevirapine, delavirdine,
TS S AN Od smmostal e AP prototalomesviSS7, appearing to
R GMNO/SMESWITRY! 106 &l a SGSR, %ait:s}\g%g‘%; P14 decesses

at azanavir, ?osarrpr enavil r, #yéfr roxyur ea
ampl R gddresb utaphlodsed1 20/ to axsd‘c!}itel engiobfle! staEem Qﬂt‘e@f@ﬂe& ,service

SRR aRE PR P D b (SN 14k e Pcrdess of 2 WLAN UE

gancAthougk the @Rt dAAbs iGi
?Rt}gsphono ormate, f ugl%gl %Q%E? ﬁmﬁ‘ga? %E@ﬁﬂfrﬁger %fliﬂtlﬁquﬁ Why be

Iﬁ@ﬁﬂ%éoﬁem thet AdArrereer Hein dlee TP-SM-GW 118, or
e ribavirin, rifabutin,
gﬂg%% érgintalb?é)frar)e?ﬁexat e, SK-818, suramn, UAOQ , and
€071 nat i dPhae TREMGW | DD3I8s Gopackied At fgatb®ay (PDG) 124 to

A Bysnt) 90 @k@%@%ﬁw w%ﬁga;éﬁ?@ﬁﬁﬁi e vBos prgistation

dﬁaWﬁt}iéhtib tieh Bech i
wher ei n sai d pat | ﬂ L}Ag\?g‘}ﬂmi% fg%;glr\d%eg‘é?% 8%%0%‘3{5 security

asipsiates vih the WLAN UBJ92. Ehe IBfN-GAWr I8 cagemtinicates with the
\V/ I t,ahl e, _but, are n
,e&nigrrllédt\T ey to: ziq%gl\?/%fitl#n baa%f%g %coﬂé mainfaRoe , ghe format and

ﬁaicmlonalitmﬁ’thsmmdmmageabacaw r, nevirapine,
i rdi emricitabi ef aV| renz, ui navi
ﬂﬁ@gx avi r Rﬁ}lﬁ‘&h ToRGng ap EB@ [FRSSPEe a e éﬁ]é(&q/SMs IWMSC 106
&rr@xfn@ya MAP?&{UE&W; {o th@%ﬂﬁ\ﬂ, 108 tfo%@&%hﬁ@ W& hddress of the IP-
dr oxyur ea % g& but
%G&Ml& iﬁ%r?éldlfgm Vg Bt]é)S pawidesospéndication that the

?ﬁ‘rrt:l gf%\@lz% # acyc#H ? rmtc(gw Fé WS“ZWC 13 lﬁ%f}:w 118 instead of

dextran sulfate D-pen|C|IIan12e trisodi
phosphonof or mat e, fusidic acid,” HPA- 23, eflornlthlne
nonoxynol , pentam di ne isethionate, peptide T,
phenytoin, isoniazid, ribavirin, rifabutin, ansamycin,
trinetrexate, SK-818, suramn, UAOO, enfuvirtide,
gp41l -derived peptides, antibodies to CD4, soluble
CD4, CD4-containing nolecules, CH-1g&, and

conbi nati ons thereof. In another enbodi nent, the
patient is adm ni stered said conpound in conbination
mnth an |nnunonDduIat|ng agent antlcancer agent

I oy oy




(a) KNWMIETFLVQNANPDCKT! LKALGPAATLEEMVITAC

QGVGGPSHKARI LAEAVBQVTNSATI M (SEQ I D NO. 21); (b)
WOKRMBTERDA. VONANPDCKT | LKAL GPGATL EEMMITAC PCT/US2005/018386

QGVGGPGHKARVLAEAMBQVTNP ATM (SEQ I D NO 22); (c¢)

TACQGVGGPSHKARI LAEAI\/SQ\/TNSATI M (SEQ ID NO  23); (d)

LRI KRR R URETUN STESAP e bent 1h-sM-GwW
wiﬂ@ﬁ%@ﬁﬂﬂ

(BEQudDeddEnin2@he negéssSHKMRIA }85 B DVN@N UE 122 is

Sk @h@mﬁﬁyﬁ%ﬂd&%@ﬁ Slgﬁé%lﬁb)mstead of an

SRRV IARAWSONPAGEN. (B6Q A Ds&Ver 11@}na1hth1ﬂs tied atttach status

enbodi nent, the invention is drawn_to a nethod of

of; bt Whe Mh k2 a6 el wheskiercihe Wt D& B2 sdit aidasheg-
sai d bl ood products with a conpound that inhibits
processi ng of the V|raI Gag p25 proteln (CA-SPI) to
D291 CA) , Déinreeing p WhAN Y8 a pol ypepti de

ed by ol ldérée ncé havi n
SIS o0t %?‘&ﬁb%ry%éy S5 eBep I gBbANTR s shown
irplFigdrm .oncuﬂ&tulodbtwaen @E@WEA\N HEpmw AHE kRt PDG 124 is
sel ected fromthe EI‘ oup. consi st ng o

ﬁsjiebb@h&dd ésten 202).1 sléo%mgsa@blnﬁhwntlsf %}Q%)t“%‘?}utthe UE 122

Y6l 60 MESISRR B Bl f) bk e

ﬁsgbbﬁﬂ)iolnd efith8ifeat8? Fonfsuppyt! &f NOIS 1@ r(iees,aboditregisters the

gfgﬁ%lpeot e Wé%g%lelééé @SI%&@ ]'gl%g an]flgl‘t? glg %g@%‘? t(s1:ep 204).

otid LBsaphbilitgRepdrt) to the IP-
O | e L 2R adolts SRALIRN as dlapabllity 20irt) to the

BUEGIB 118 dstep2PB). M@AUEfcasé@lut@s N@lud@ forerpmple, memory size,
I d % 2 f
|Fﬁu\3mleeo egls;cgee% %I grslgrrel?‘%ggﬁ)t or |#% ﬁ)tp ﬂgﬁsgﬁqmtlatmn

peotpeul I’($$PI HBlie [[PlSMJfGWHllB lusee phe d3Es ouapahﬂrthdtm deétermine

t he i nventjon so [ a net hod, of |de
W&?b‘%ﬁfﬁ%eieﬁ‘éfl ity 9f £ iﬁ?@n@e%%ﬁ ng SRR Cha JY GYMSS data
3R d AtiTRA oS L AR trah it LR TPt §he UBR g2 Ot el n
conprising a CA-SPl cleavage site with a test

Mﬁ%und %SN@%mélﬁ S@bﬂ’f&r]@éﬁag&tt@ép@\ls\@@(? 106
AR Q0BT bhe SRS, 10§ IXARRrbe” I RRTRRTY 10 e petriove

Ml&fnﬁé’l ﬁ?quﬂhetﬁbeﬁ g&UﬂIﬁtI&EC]]l?“Zt (ﬁtdpi &1 00AWSEn « heavmgegst&red on a
In further enbodi nents of thi € Cco

i el et e BESRER JhBG <G the Sddress of
S‘rﬁéegletSNf W Féﬂﬂgi' Bhit thesRidHedLErARE a%bf'(ﬁyrle{tg W or SGSN),

se et so i nclude enbodi ments whérein
GheBEly ﬂied&s@b(}w 118 adlgi |ae a nrexy frtthe ABE 192 fsﬁemZ Ja2) The SMS

RREEER-hE TPRATGR LERb IR BOE, EREY Gy G messages

$Re&d f)hC’ﬁcHeloéagﬁ;Bﬂg)?és oﬁgmed TRY22i (g1 hﬁn@di‘&@ﬁe lsn:rédne Iilze, or
anount o apel e ant1 bo to the oteln n thnhe
E?lé%l@ﬁééVRﬁ) apddhe pghye &K% gﬁ@;&g@ (thha H&J‘Fﬂl}: 8?

W(ﬁﬁ 1S i nop gf[@éﬁv[@@ qOB%hbéfMﬁ%Msm@s@ag@gd/ﬁﬁ IP-SM-GW

orescent subst ance, chem | um nescent substance,
HaB mn@bmtocpbrasxf dase a %MS anheSﬁégqﬂﬂiwh@d topelMS6] aSGEN (step

%ﬁg 'd})gdqng C:%ﬁggﬁsﬁf}yﬁ,ﬂl c%sﬁﬂ' Lo g@f%@i?) d&mfy the

conmpounds that inhibit H V-I r%pllcatlon in cells of
an ani mal al so conprises, in one enbodi nent, measuring
the change in the anount of | abel ed

3-0- (3,3 -di methyl succinyl) betulinic acid bound to
the protein in the presence of test conpound, conpared
with a control, and wherein the | abel ed substance is
3-0 (3,3 -dinethyl succinyl) betulinic acid. [0048] In
an alternative enbodi nent, the invention conprises a
met hod for identifying conpounds that inhibit H V-I
repllcatlon |n the ceIIs of an anlnalmhlch conprlses

ey . o ~ N ~r=l o o o




in the art. [0050] hi a further enbodi ment, the nethod

of identifying a conpound according to the invention
waeommpnezes the use of an epitope tag sequence PCBER1088018386

into SPl and the selective detection of p25 is

performed using an antibody to the epitope tag. [0051]

e Ji,nventi.on
FE Bierees Py T iivanf At R R BBt a8 P8 it bhe UE 122 Gstep
pmeY he cells of an ani mal conpr|5|ng contacting H V-1
infected cells with a test conpo and thereafte
O3 zi ng IME Wesagesean %ﬂ%%vr%s% i?"’r"dﬂ§ﬂ%°§§1 B Hication and
G186l (QRIeF?f C‘ﬁ’ﬁ%ﬁ QRY no@ﬁ@@tnﬁp ablyedrs Ihé‘L(h'qu§%s&P rthe IP-SM-GW
exanpl e 00 for the presence of spherical cores

ﬂﬂ]&tsend@adiMStrrqtﬁiowhph regsgssdo the WH 612\2| tozinfoyae it thas;a SMS
B RSV P AR TS o i

adidde e BIDEER Sresphald By @ht i ANSMEGEV a8 tittam notification

i sol ated pol ynuc] eoti de conpri sing,a se
aplernrdedgamenti ipdicating "‘g’é&]?féﬁ&@é%ﬁg ?FﬁCH% Zﬂﬁg{"’ghﬁﬁ?%ﬁ@wi’
QO)—IIV Gag p25 protein (CA SPl), said nutation

resulting in a decrease in inhibition of processing of
5] CA- SH]f)thEodp‘Q@t dﬂA)erjz)ymethod is used (steps 218 and 220 are

{ﬂﬂp@g&)n fﬂrb]iftar gﬂs%% Z(ﬂ)gsbet ¢ I1I megel‘?&%gro%tp‘%ﬁ% UE 122 in

8510838 fo the SMiS Ihjtiﬂc@ﬁoﬁfredllﬁtfst,l trHediPaSM@W 018 HeNAdrs the SMS
protease with Gag and/or a decreﬁse i,.n the binding of1
messqEp testhe GRaLR IS eRh§f FEYSEELIPITHRIC TPI9OPIS, g, Wireless
kol hﬁ bil
B ASFAGROEAPY IR Ao 298 Bl er Mol
adl@eagenad:aeslsa ptdto&é (MIGAD), m;tmmbiheanaﬂ@umlan@uaﬁ@ éXMtIﬁ,eor SIP

- SPI t SP
AT A
@Ej‘egtss(%@ﬂeﬁf ﬁMJWt@ﬁﬁ@l6ﬂ2ﬁ@re Ekipped, and the

and/ or those encodi ng the am no acid sequences

MWQQEAW@“‘ESSE@B@H\@? '2) or SHKARI LAEVMBQV ( SEQ

el
I 3) TR0 Q. el &gé Sehl t:{lﬁ%&f;?&ﬁo@%d@mmhé SMS-GMSC
66 (5t8pNI24). 6TheSEDively Mepors either GEinnts that the SMY mussage was

ayin t out 95% i.dent nucl i.de
StutaloehETPE EGY BER ST S SRR S e
20e1aSER bk elFbred; arﬂrbﬁ{‘é&rsoﬁ' #¢1the failudeCTRE SMBEMSO0A06 sends a
identity to a polynucl eotide selected from the RI
ch\ﬁslrelgvmwg‘enﬁrtsEQulSLbON@ HSSIRBRSHES (tomish) haSHERHMSC 106
hav 95%n] .0

SENOL PO Bl B RLOR o4 PRpROY G S s
ﬁ@eb&l&@eﬁonﬁéﬂﬂ wingabhiengnezhahisast defived BORGPP Technical

supitcation (aLRaPIRES RDTED R hEIPRMARY, L aeiog oo o

tf{:lﬁﬁ cRA P th@Q?’E 1§Q %ltlﬁ)@t%h ole@@erﬁQ%axﬂ@i%g 88198 may be used.
dentity or which is identical to thqu gnucleotld

s[@@@'@nces Figwed iatsoller dizgyss) offnanath &or qlelivgring a short

t |
R L
\alt ssioa rtﬁbntml guneidmoG-6CBC c&ﬂ)@cadagrchng éb yhedMIl gegistration

EReors Fiep RO B B PR B p EE Ehd FORELR

said nedlun1 [0054] In one eanﬂlnent the invention
iIs directed to an antibody. SucCtt an anti body may bind
to a polypeptide with an am no aci d sequence havi ng at
| east about 40% 50% 60% 70% 80% 90% 95% or 99%
identity, or which is identical to a sequence sel ected
fromthe group consisting of:(a)

KNWMTETFLVQNANPDCKTI LKALGPAATLEEMMIAC

QGVGGEPSHKARI LAEAVMSQVTNSATIM (SEQ I D NO 21); (b)
KNWMTETLLVONANPDCKTI LKALGPGATLEEMMTAC
QGVGGPGHKARVLAEANBCNTNPATIM (SEQ I D NO' 22) (c)



26) at or near the CA-SPl cl eavage site. In another
enbodi nent, the retrovirus encodes a CA- SPI
w@oiogneehdi de with an ami no aci d sequence conprPGI/N§20051&18386
sequence VLAEAMSQV (amino acid no. 6-14 of SEQ I D NO
26) at or near the CA-SPl cleavage site. In another

. | SPI o

oI LR 128 End ol AN BRRIETHENEINERW 118 Glgp 2. The

é%@llﬁ@@b}lﬁdmmwiﬁm@ia@&)tr%&nb?hsﬁ&)ﬁeﬁﬁmﬁl typar sckdtd size,
- e a site, , I N anot, e retrovlirus

B P heie? U Buisints theR. BTt aipToReronl ST e The BRAM-GW

700% us3Q Yhe 9% balUMilitidls B dBirEiheivohdtHER t%@}i\%&% of a SMS

td %@é
sequence enocoded by the pol ynucl eotide o §E
N ge . dpItinave agoqu@c}hez%ﬁd%z; SEQ ID NO 94;

D NO 1R6; 98 rd th '
SERAD, 10 980 R 4R E80y R ETBBRL SRR 06
_r(atepg@lzzta_t 'Ilhlea.?MSEﬁMSG’(l(Hﬁ Bﬁ&ﬁg@%‘é@ itlﬁg rmNi(s)S&ggR %dég gdlhbetrieve
1.S J.dentl cal .to e ence O . ;
K68 iaERR 050 3 16 Witgminenis S egisseed. oy RES/HLI 103
. 98turhl tBOAHARss eFiRdiFBM-GW Hés %%fgqyitﬁ%ﬁe %gy’ésé %@ﬁw MSC.
9 9

e nucl eic aci d sequence having at | east

th
d9dYr whi The SMS-GIMBC6 dedivetrethediMBmessage SE€hd IP-SM-GW

- . | D 4: SEQ ID 6;

s B0 Halr 85 R Py S SR he Bs P s,

entydin griiet MSTSDINeoflthe €aigeO W HE 122 (486p 318 THE EPIHM-GW 118 uses
HTLV-11, SIV, avian | eukosis

Lim d HL V-2, HILV-] ,

h TEI R, of WiitarblE 123 mperalibe p SIB Reaest Uftuend then
. ity ey

SRt SV o dadtio (MVBPECHC307 BahBTHB AP MFIRAGE method

| V),
éppBRe). IheHrCECE 39R¢hpn &irivards therI® MEABWGE (SMS message) to
%% T?f@ﬁeéb?%f’ or feline | eukem a virus (FelLV).
F ggﬁ n-areldted enbodinent, the invention is drawn
1@040] met hddpai re@ipingf the! STOMEIBAGENSMSInbstage), the UE 122

]
lentivirus sensitjve to DSB. This method conpri ses:
Gthonts bY Rening A00Gs fressrecsts tho SUGPOT 30045 1m@2D), Tt is noted

ks @Rt i eqt | 0-1413
TN M LA D AT s
- Ay dbe ilaesmagipo-contednéd om Selively NPortl TherS-CSCF 302 sends a

245\ deiec it 1O GIRR 400 (065! Beaapies of

4teri c Ahe VEr 12Rtheh@hd 98 delivéryerePbrtBYhES-CSCF 302 using
on% M@%%ﬁMsﬁ this nmethod are described in Figure 10.

F’%ﬁ) iﬁ rpeihed \eier 528Y; faged an dHter iefompationf therfi: CSCF

BOY ¢ ' ; | |

L08Rl e A BSShER RIS RIE U ESGY p e

a3Weiuech extractsrithief dalivgrya remmrh Grond thérSER MBBSAGE format and
ing. of the viral rotein -SPl) to

BT CRR Oy Trebrids Be SRS SR Bimpatithy of the

BiO] ty oS MSEMBTITE dchds AIBMIdelibvERl depait @B’ m&sage to

ﬁ%%g- n8n-HIV-1 lentivirus with the B-sensitive

ﬁ%/‘uéﬁ‘;‘ﬁtl § f5tenAs4) hhe SMES-GMS(e K06 fomvbids tha defiyery report to

| aai ' ' [ ' , 0 T,

RESMSCTL0n Bhep 8361 TH BRSNRGR Bis afiolobleflecs B the WBfivery

yport/was sentibdbeiSMSC dvgtiysiendirg: 8200 K endisizdtorths S-CSCF

ani mal host infected with a Antivirus sensitive to

3-6>-(3",3 -dinethylsuccinyl) betulinic acid. In such

an enbodi nent, the Antivirus y include, but is not

limted to SIV;, FIV, EIAV, BIV;"CAEV, and Vi sna- Maed

virus. [0066] The invention is also drawn to isolated

pol ypepti des. In one enbodi nent, the invention is

drawn to a pol ypeptide containing a nutation in an HV

CA-SPl protein, said nutation which results in a

decrease in inhibition of processing of p25 by

3-0- (3,3 -dinmethyl succinyl) betulinic acid. In a

rel ated enbodi nent, this polypeptide is encoded by a

pol ynucl eotide that contains a nmutation |ocated at or

- ~ N ~rsl o o s a o - £~ |




[0071] The invention is also drawn to a nethod of
determning if an individual is infected with H V-1

W0 bas/12306uscepti ble to treatment by a conmpounPICT/O&1005/018386
i nhi bits p25 processing. In one enbodi ment, the nethod
i nvol ves taking blood fromthe patient, genotyping the
B0 e e e R SO N A L L Bl IRk For e B 122 by

séndihe a 08K chesangegyto et BE (§100B4D). The i nvention is

also drawn to a nethod of treating a disease in a

patient in need thereof conprising: identifying a

@easpund \M&nﬁ | dHorPindeSsddRe fmaeme@‘ VI ral Gag
25 Froteln ( SPléw’o p24 CAL but has
Oddi i carftigerefbista diasermof acag) sﬁi dedday %@gdgtge%ghoﬂ message
ath%'WﬂANeg #! B %X:uﬁﬂglrl@f@laer{ e UR 32? ahf tﬁF ﬂoﬁﬁ%@’m 124 is
d compoun packa

girng the conpound for sale and
ésrtabhﬂmalt (sbép at0d).sBaldewing estphblishenéenti of tiee dunhedr dbé¢ UE 122

e Serorntib Pho Tk BhEAF, DI 0a8ibOREhal! SSediy Befuriy
E%EEQEhatdlﬁHeﬂficart@s 9 Buppbit &S%‘MS née@iffdé@gaﬁ@m@lgﬁﬁers the
r econbi nant Erocessed corr

amwémmbebwwk@wﬂﬂ ﬁé\égh%%@\h%g/arad lts I%ylﬂlrpsagstep 404). The
d d t

B Bl Pa R G 52 RS L BHGRFACHEBIARAGE. The

OE 122 sends dissapakilieyirtaom akdon todﬂeﬂPeSMthothdalehyble the SMS

|nfected H9/H GV-1 Pl B, FED and H9/ S| Vmac251
bermpinal prosy eReratign <ﬁ§8495§f*%r AEIE Hha HRePHY Oiation, the
PB/SNEG W1 180 ddPbs AP corf$R8l MERREE for TRE BTHY 1 3216dté £08).
using H'V-1g (HV-1) or naneé anti - Sl Vmac251 serum

(04431 2 andlis VE m&deln@ss REES megssagritoiberd PepMeGW 118, using

A T e

SMSTﬁfeﬁsiéefafrﬂrfBﬁﬂQMsﬁ’etdlﬁeISNIZSEIBWMS@H@B 457111 thetstexaiaad MAP,

oha o8 Vo] 18 e sy SESN B AE or e cor o5,
O(?t%zfdj‘ ese SPHNPERS IWEIRDL 66 fovaray thb VS s AR todBb SMBL 104

en acentric. Secondly, many virions _display

an
éiteptiddh Uporsreckipparf the SMS mdseagd, phe SMPGyIHd E‘&Qtis a delivery

out3| t

1B PE USRS 168 (o' 1e), THRIMSTINED 106 conds the
ﬂ@llﬁ&t}ﬂi’époﬁt it6 the IMUSNLCGWSL 18€stepdd8e fl\hed.ehirél@fﬁﬁboﬁugsm with
4 depicts amino acid sequences in the re%H%q of %pg
@n.inpicatipn of xietlasn therdediveriomas @ticessy oF |y fprlpre- Jo Fhgregvas a
H{e@ ?Q’z | Sg]uﬁg &%]SM%QdLLDr%Qrtslﬁacﬁr\:@ thSBMSIVENIRL 106 and the

at’es (#2; SEQ 13;@ 4-3), and #3; SEQ
ISMWMSCF]IO)S)WﬂlﬁtEerdpff ﬁoeme‘ememl \WER meseagea il the namber of

STt AR PIC doah e SAey At B e B e UB

q@gnlne to valine change in the third domnstream

900 oot Thetf Bk adP e SarlEBB R0 R HalE tp wings

t
B B8 e Fidi, B0 P tngimnt

rthe dehve(rSEQJdlfblsN@ntdf)a be dPasedjtransfer tsweh a5 HMP B¢ T]ga@ehvery
dBheri et potttms o e SHE Seroie8 v i 6 Rp BARSS S0t or

wi | d-type NL4-3 GENBANK M 9921, sequence are in bold
and gray shadowi ng. The codi ng Sequence for the
consensus CASPI cl eavage site region is underlined.
The shaded area including the cleavage site denotes
the SPl sequence. The first nutation is the A364V
mutation. [0078] The second am no acid change (in
protease) was also found in the parental clone and has
been confirnmed to correspond to a sequencing error
inthe original GENBANK entry. Therefore, no nutations
actually occurred |n protease [0079] Figure 6 deplcts

o o o o s s o ' ~NaNrN e .




[0085] Figure 12: Sequential SPl point deletions in

the context of NL4-3 used to identify residues
woe@sasmpy for DSB activity. The amino aci d sePUENS®0ODH18386

SPI domain in NL4-3 is shown. "D' indicates the

del etion and "-" neans identical residues between

b LHL00 P2 A LR 0f gt B

ﬁﬁrthSE'thh{B NO 85; SEQ ID NO 86; SEQ ID NO 87; SEQ

B S B B S P Bt B S B

b@&&@]mfp&%%éd?usﬁg RR&mecRAnBAIstdeFined Rh THUES. omvaacb (2004-
Infectivit oi nt deletions nmutants. [0087

03), widsther] EEM W 6t adfing asesiremrangi far the %Ellﬁb alth ugh other
de + d ab
GioBlaiink BeiRlanebdndeBe BEAECTTE (o OF “Hivel A SP1

fERigiues \TheARANEQn (BEQ d)fDld\@ﬁﬂ:_)adum dn $hy/#a¥RAN UE side is
o OO e S SV S e L BB (S0 LD, s
Sk !iQ:aNQ to%pox%%Qo%ﬂ\ﬂ%es]sgge f(ﬁ'%%h‘sﬂﬁéﬁan plrgRes.

panel) Am no acid sequences near the CA-SPI cleavage
#0581 (i nclRigitrey5dnta flew Stingrasgiof @) mgklzods P ganding a short

S| Vi

D57 Bt AU i

OSE t503. ﬁE&ﬁ"ﬂﬂfg go \}:h)e glggi araglettaratha pereduas (stiep 5h@. The
those I n C

Brra-amb RgneHen Belar dorsd isane SoVBAC 48, N7 122 sends a

%?ﬁdtﬁﬁt}plfeg\ﬁ'ﬂ' téhe IP[SMt@WpI fgf'@ﬂéz% 124) TRé UAb&R®Rified include,

Figure 16: Sequence conservation in the
€A smmpleg mammty sieeyt terininaletypeCisorgen iz, rande gipether the UE

Substituting H.V- pec )
SpRts, S, it tioR BEGlechf (TP, “The TEHNUER 1Y Batdthe U
gap‘&lﬁﬁnég to iﬂaglg SMSﬁt?ﬁxclji&iBl piodg gperavioh aliiwiap th@]féSMdGW 118
equences. 0 i des e tags inserte
é‘i’ ga%‘#r]@\ﬁrl SMf§-c gﬁsé%geégf)léal?dpsﬁeg%due gnd o

136“5;'8 r_h{% ; i%gz §1ﬁﬁhﬁé‘ 8 5}1\&3 W&Q&%&@ thte% CB@'F 502  using the
SEEM]ESMEJIEISthOQE@ep DlmThE(SGCSSEQOB rﬁom@rdat}w SIP MESSAGE

ipest o) e @ hp e gy itk nfBrpmaifi ek The

HP-SWC:W@ 1|83§@c!(1i§s bﬁl}_f)%h% %IP @gﬂ%ﬁﬂ@l\/lﬂﬁessage) was received by
ective i

oeeG PSR oS el SIG§OR 808 ep T8 e message
R 107504
mbgptadhmmssaaghe(swmhce The nucl eoti de sequence of

W00 s GemdE R ) e S VSN, Rafag i e s1P

WBSSAGE And feWerla Be tﬁ@ISMSCIGNMSU elam meﬁng f‘&andard MAP
CA-SPI cl eavage siteis h'ﬁ{"@%m ed i.n green.

amaﬂmsrﬁ%uep $28). Tbelrddresg ot SE:i 104 inextgasted p@ﬂ@‘sfjrom the R-
t
nuc eoE gggS?A £ 30 Trth 't Slg%oﬂﬂgl 'Tﬁ) rﬁ\VIB'I‘VYM@C 106

even am no aci ds resi

a'omvehdg thé §NSeohes$a@@3BthESHFE 109 MstEp 5BHV- 1 strain
NL4- 3 pol ynucl eoti de sequence. The nucl eoti de sequence
of the Gag polyprotein is underlined and in bold. The
42 nucl eoti de sequence encodi ng, t he seven anmi no aci ds
upstream and sevenani no aci ds downstream of the CA-SP
cl eavage site is highlighted in green. An additiona
129 nucl eotides (43 ami no acid residues) upstream of
the cl eavage site in CA and the remaining 2 1

nucl eoti des (seven am no acids residues) in SPl are

hi ghl i ghted. [0093] Figure 20: A schenmatic
representation of the Gag protein and the CASPI
sequences of the SHI Vs used in this study. The
sequences flanklng the CA- SPI cleavage site for SV

R A 5NN - ~ o I o, T . 1 s o




non-i nfectious (Wegers K et al, J. Virol.

72: 2846- 2854 (1998)). 3-0(3',3" - dinethyl succinyl)
whedoahizzde acid (DSB) is an exanpl e of a conpoeemUS2005/018386

thatdi srupts p25 to p24 processing and potently

inhibits H V-1 replication. This conmpound' s activity

j f f p25. ¢ '

(PP e 64T RS LR SRR 106 o
52©afhmi|@fﬁub&rﬁ5 li'gpé‘rtllﬁ atﬂ;@clﬁih@ﬂé@‘etnéﬂt\th[aalthé cEil‘éfS mestsage was
ol o as escri ne entit)catl
SoeFPq by e DI Adh( e RMOATGH 1 1erd s Rty o the
%QSM G 1384l H%Eéy ’I%‘IPLSMLGWbﬁSJAéng ¢h&&iBnftabport to the S-

nerati on and selection of H V-l viruses resistant to

CSBF 50208fing/therBIF SIRYSAGEHmpthod AstephsiN. JhrePdisel 502

Lh which t ] seguenc r
toripte et PSS QBRiEReR Ltk da dRd SRpds) e UE
%ﬁm%%lﬂowwdge@freéehﬁﬁggﬁé SH MEESSAGH r(mﬂimﬂselbdiﬁ)tbydaeﬁdmgta 200
processin ta o |rus
Qcmessoad b tha SERIGH 3‘!%%3%%?14136"’%16 i the 3?41&%9 IP-SM-
that are |mﬂ|cated|r1the antiviral
éw?ﬁ3?¥y %?gt%ese conpounds. In one enbodi nment,
bunds Altiatugim theupatuzes 8RH glementssifithe mrewttllyve}rtwn are
PR B ble BBl P 4 E8 e
Wbﬁ%e@&'cﬁn"ﬁ%ﬁh@deeﬂoné Gwithetiete aiiopatards, ambmammds of the
that disrupt CA-SPlI processing bind to the region
pesiemPA FrabediaataingTh &1 AT IR ATRRIBRLIORS Vith PHHEHbOHE other
E(—J.%.%élt SR e18hBks of thE &5%%'09 :Ijtwelﬁ'tl%ﬂ' ng" refers to
I'n or attachnent “i nc Ing, e.g., ionic
interactlons el ectrostati c hydrophobic interactions,
hydr ogen bonds, gfc; and al sq includes agsociations
that may be covalent, e.g., by chemically coupling.
Coval ent bonds can be, for exanple, ester, ether,
phosphoester, thioester, thioether, urethane, am de,
am ne, peptide, imde, hydrazone, hydrazide,
car bon-sul fur bonds, carbon-phosphorus bonds, and the
i ke. The term "bound" is broader than and incl udes
ternms such as "coupled," "conjugated" and "attached."
[0104] In another enbodi nent, conpounds that disrupt
CA- SPl processing bind to another regi on of Gag and
thereby inhibit the interaction of H V-1 protease with
the region of the CA-SPlI cleavage site. In another
enbodi nent, viruses or reconbi nant proteins that
contain nmutations in the region of the CASPl cl eavage
site can be used in screening assays to identify
conpounds that disrupt CA-SPI processing.[0105] In one
set of experinents, amno acid residues in HV-I Gag
that are involved in the disruption of CA-SP
processing by 3-0O (3,3 - dinmethylsuccinyl) betulinic
acid (DSB) were identified by sequencing the gagpo
gene of virus isolates that had been selected for
resi stance to DSB. The ami no acid sequences fromthese
resistant viruses were conpared with the gag-pol gene
sequences from DSB-sensitive H V-1 isolates. Two
single am no acid changes were identified in the
DSB-resi stant viruses, an alanine (Ala) to valine
(Val) substitution at residue 184 (SEQ ID NO 4) and
in a second isolate, at residue 366 (SEQID NGO 6), in
the Gag pol yprotein (see Figure 4). These residues are
| ocat ed i nmedi at el y downstream of the CA-SPl cl eavage
site (at the NNterminus of SPl). Alanine is highly
conserved at these positions throughout all H V-I
subtypes listed in the Los Al anpbs National Laboratory
dat abase. The five am no acid residues upstream and
downstream of the CA-SPl cl eavage site are also highly
conserved ~anong t he varlous subtypes Fbmever

S e



determi ned. The results of these experinents were used

to identify the Gag residues in the region of the
W@200SRR2604 eavage site that are associ ated w t hr@©BBS2005/018386

activity. The residues associated with activity were

inserted into the CA-SPlI cl eavage site region of the

DSB-resistant virus SIV (VAAIL i solate) to generate

a HV-1, SIV chineric virus (SH' V). Point substitution
Whatgg clgiged 1Sesj dues fromthe N-termnus of the CA

piotel ]ﬂ fﬂﬁfﬁomedélw&iﬁ%" laSsHdM FREdsh g deroiclTBMS) Ressage to an

m ni mal sequence necessary to rescue DSB activity was
interwoldiihp fieelesIhical aieaimaivoslegsenapipmeas SHEY, dompasing the steps of:

DSB actjvity is considered a pl%ri maryf iral %eneti C IP-SM

deagasteringhtheoVEbusthy an Intexpet | Rr §¥%§§fe§’te sage gateway (IP-SM-
GW)'rml ecul ar determ nant of DSB activity. 1. Methods: (a)

’Construction of NL4-3 single point-deletion nmutants.

[ Sefihg é‘egiaﬂ)inﬁj Pépoe Aeinh Ghe T $6 tthie TB-SWrE@Vigener at ed

usi ng ?he CRI i gation- PCR (PLP) strategy as

ptravismittipg adMBitnessagaifkom angherimssaags sRIBAeR cRater(SESC) to the

S g;]e tenplate to performall PCR reactions for
IP'SI@'& rating point del etions spanning the conplete Gag

S%al@?gﬁifgt]h‘@ cta?a’bﬂ?cie%)iﬁ ¢Rt DN OfhelPESM-GW t6 86tetHin®twhether the
SPI . 1 DE365 was generated using NL4-3 as the
UE car rpdeivethe SMYenissB¥ ool yner ase (NEB) by usi ng
del eti gn-specific downstream prinmer (Pri i t-h
ufleleeng the IS messagato ?hfr ﬁ#éﬁ“%)tﬁ% %E’gﬁ&l@w " e UE has the

A ' ,.S.Was termed as a first
capalililg%gﬁﬁge%g%¥$§§%§@é%a§gbond flanki ng fragnent was
anplified using deletion-specific upstream primer
(Prinmer. 3) and universal downstream primer (Prinmer 42 .

( 2abl e The methesbaeosdimgsiorprimd, syhensin She registering steép includes
DA366, DMB67, DS368, D@69, DV370, Dr371,

1 DP373, DA374, DT1375, DI 376, and DM377). PCR
PLAGSEHHISS LS Botiat] dridilthie RS OIS SttivaA hyintiser and its IP address;
deleti on-specific downstream and upstream priners
and corresponding to each specific point deletion (Table

1). .[0113]..Ea f these parall t adj acent PCR
fﬁgwé%%&g SBTFE F‘éﬁ?orgﬁégbﬁ&?@r ated using T4
pol ynucel oti de ki nase (NEB), and ligated by using T4
DNA |igase (NEB). After inactivation at 65C for 15
mgnut e Thet thethddyatdoodingetmatl dimn Iwahensidtfeorapbility report includes
subsequent amplification with universal upstream
the capabititiesmiithelUE2) and downstream primer (Primer. 4).
This product was gel purified, digested with Spel and
Apal, and then ligated into the Spel and Apal sites of
Nyd- 3 mTHVinedhodNAcsrdane to ERIAAS, Shandar theRGPabilities are selected
condi tions were used for the above-descri bed . : .
from rthacgroupscorfigtirg ioficngtealy $Ae wysriaabtypr Rereek Si4sn and session
. .,..at 950 folr 1 m putes 30 seconds, followed by 30
1niti BEOGFOIfPROLY-at i on at 95C for 30 seconds, 60C for
30 seconds and 72C for 30 seconds. The PCR reactions
were set up using the follow ng conponents: 5 nL 10 x
NBB Thdfraoplethédadotdiog t2 cldin © wikemeimrbe transmtmg step includes
MySO2, 1 nL 50 pnol upstreampriner 1 nL 50 pnol
the steRifi r eam primer 1 nL 50 ng/nL tenplate DNA 0.5 nL
Vent DNA pol ynerase 38.5 nL ddH20 [0115] A 10 ni
aliquot was run on a 1.0% agatose gel to make sure the
correct size product was anplified. The PCR products
were then gel isolated and purified with a Q aex 11
gel extraction Kit (Q agen). The gel-purified two
adj acent PCR fragnments were individually
phosphoryl ated in the follow ng reaction by using T4
pol ynucl eoti de kinase (NEB) prior to ligation. The
phosphoryl ation reaction was set up as follows: 2 nL
10X T4 pol ynucl eoti de ki nase buffer 2 nL 10rM ATP 1 nL
T4 pol ynucl eoti de ki nase[ 0116] 15 nL gel purified DNA

o Y M - TN NN T —
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Sbfl, and then ligated into the BanH and Sbfl sites
of SI'Vmac239 proviral DNA clone. The proviral DNA
W@ b@sanener e t hen screened by automatical |y sePtENS1005018386

using a Taq Dye Deoxy Term nator cycle Sequencer Kit

(Applied Bigsystens) individually using an internal

pr ﬁ’é‘?l‘f?lplgi ther SMgbmessage faon ghe IHMVBE! i a@atewnytimebile switching

centdH icgAs the proviral DNA cl ones were used for

various future studies. 2. Cell culture and DNA

t nebsterls @untilakbrhigti b o ki

| nvi t?%ltgglen) (r%(l)% %%ﬁh?g%@fjl?ﬂe %ﬁ}o?ﬁ?ﬁoﬁ:{@%ﬁ:&t@am ter by the
j/afid St rept omyci n) and passaged upon confl uence.

Jurkat cel | re cultured in RPM 1640 (Invitrogen)
(1005 s 2B "R e FomdhedaS o e AP-SM-CW.
Streptonyci n) and passaged every two or three days.
[0122] To characterize the effect of deletion or

sbst i tIhd method édoadingatotdaibe 1 prhersihithe daleer$g step includes the

rotein processjn wild-type H V-1 NL4-3
IP'S@'?éWﬁﬁangﬁg\emﬁ address feom apdatabage. DNAS wer e
transfected into HeLa cells by enpl oying FUGENE 6
transfection reagent (Roche). Briefly, cells were
sgeded Thy methdt ¥@bokdiRlgtbR14iE01 NyASdeidthddeliver; i
concentration of 0.5 xg{fOS per well etlhe da(;'/1%eg%%$%tepmdud%the
stepsi¢fansfection to reach 60 to 80% confl uence on the day

o SRS SAL5 Worifs oS reuee Eanttho RSN fothetia

byehdidigodl AotifRRtiBh atkiB A Pl
t h?e mxture 1of a%ﬁ%-aljei pi g?é(:do%ﬁeel}(esbﬁ{/a%&g(e}g ?/Oymdei(ji(;négM GW; and
ddelivering thatSMBheeswegesrannthei IH-8Y-BWitodtheAORp! et e

DVEM nmedi um  Twenty-four hours post-transfection,
nmedi um cont ai ni ng DNA- FUGENE 6 conpl exes was renoved,

2gm  ofppkr JAVIRM Yy .1 [t e transfect s
cells. &‘RIGI% nh pospwgﬁ%?cggﬁégh?u}ﬁggr ﬁ%&ﬁﬁgﬁgﬁétef’ of:
vestablighirig ah @B twasieLbétvasntthedB o1dP4 EE&I@& d¥ta gateway, whereby
centrifugation at 2,000 rpmat 4C for 20 mn in"a

commygcation Retweem the &M antide IPBM:E Wacturs throughaheitngnel.
supernatants were then concentrated through a 20%
sucrose cushion in a mcrocentrifuge at 13,000 rpm at
4g. f or ThaGnsiHbdadtdo iol L Sof:
DuT 1 or (150 M T o P T 2, RAUBPEBighe e Kitpor
desndinad delivenyite@on) frofihichd BR-SIM-GWviortdle $MSC.cl e
production for wild type NL4-3 and point deletion
mut ants was determ ned by p24 antigen capture ELI SA
(Z@pt [ . ] e.effect of . ..
oot | o chetholt (cBling Yoiclaitd o SR PP A8l 85 aflop indicates
whetl{éntheEMEsessegeovabae)ivefidStPdeUaNd Vst er n- Bl ot was
perfornmed. In brief, viral proteins were separated on
a 12% NuPAGE Bis-Tris Gel (Invitrogen) and transferred

tpra m I 4 rane (nvitrogep), followed by .

o Seki ¢ REbs85G e Q3findoh s o3 e iy edh om indicates
that tieySMS kneskhge Wead hap@elinsrd 164! RS QIR i

i mmunogl obul ign from Hi \97- I iIr'1f ected pati en‘%}% t%lﬁld\?-hlvgfy report also

indicatrg p apemn fasdelivenydatduref er ence reagent progran) and
hybri di zed with goat anti-human horseradi sh peroxi dase
(Sigm). For the nmenbrane containing SIV proteins, the
menbrane was i ncubated with a reference pol ycl onal
i mmune serum froma Sl V-infd@ted nonkey (NIH Al DS
Research and Reference Reagent Program and hybridized
W th goat-anti-nonkey horseradi sh peroxi dase (Si gm).
The i mune conpl ex was visualized with an ECL system
(Amer sham Pharmaci s Bi otech) according to the
i nstructions provided by the manufacturer.[0124] To
address the effect of deletion or substitution on the
ability of DSB to inhibit CA-SPlI processing, HelLa
cells were transfected with wild-type H V-1 NL4-3 or
SI Vmac239 and respective nutant proviral DNAs by

~NTSN 3



processi ng phenotype indicative of sensitivity to DSB.
Thus, the m ni num sequence of H V-1 CA-SPl -specific

WO e@sdesss4 t hat needs to be inserted to rescue BXSBUS2005/018386
activity in the SH Vs extends from V362 to V370Tabl e
1. PCR Mutagenesis Priners[0001] REPORTI NG TERM NAL
CHRABI A lIrie i drfoR SUARGRAl sYerbHGREaye sendee $BMA3)aressage from an

. [0002] FIELD OF ] NVENTI ON.[ 0003] The t invention .
im0 2k AT G e o St g B0k B s o
(VA %'ngat?x% T &ifAhh Th:@k rotodd] @hPR! Meds@itdgateway (IP-SM-
apparatu or reporting termnal capabilities to
GW);support short nmessage service (SM5) over a WAN.
[ 0004] BACKGROUND [ 0005] The rrent _archi ture for
sepbRg g PehBiigieportiremyibe dodbe m&%ﬁ ghereby the IP-SM-

ANuses a r on behal f of the user equipnent
GW a(: S%tprf)?pé%?%g}gea ?(\Nay. The SMS proxy acts as a

t gLpkAattihg ABMS hebsadd o GrAUMD BsSIRSMIGW] ap8S7)
nobi | e application part (MAQ (i.e., the exi stlrégMSI\/S .
f smdjhgithe SIS reenshge toraishoet messasgs wavicerpenter (SMSC) via the IP-
MvVgener al packet radio service (GPRS)). The control
Ygnal i ng associated with SM5 is not currently covered
by the proxy function. [0006] SUWARY [ 0007] The
present invention extracts the SM5 data nessage from
t b8, SSThdkrethodrekcontidg $enbdnt h2, whedy dhe segistering step includes
i nt erwor ki ng WLAN(I - W.AN) UE using an | P-based
the Stﬁpétogcol. In the present invention, the SMS proxy
f ' W P ; . .
¢ a3t S 5o lthioh s IRL ARG oR gl gifts 1P address;
and UE. [0008] A nethod for delivering a short nessage
service (SM5) nessage to an interworking wrel ess
| authendiesdingBNEY Retyies surpArbabihe WE begi ns by
registering the UE with an Internet Protocol short
nmessage gateway (I P-SMGW. A capability report is sent
f1em t irge Whethod dciSrdifls 891 1A avicieabthd éapald ity teport includes
i ncl udi ng the capabili ?i es of the UE. ASMS nessage is
the capabibitiestofdhé 1 a short nessage service center (SVSC)
to the |P-SMGW The capabilities of the UE are
eval uated at .the I1P-SM GWNto determ ne whether the UE.
C3p reqg [f}l{ﬁls%ﬁ { re selected
dgpi ve?glg\&tﬁg% e oV| a%?f%:cl?%ﬂ%ﬁ g/%ve?féﬁtﬁgesu héléﬁte %g _
from GBpalouptdoasisting ef anemdriiesiflySemssalytypd, Ge0&n size, and session
. Amethod for sending a SM5 nessage from an interworKking
initiakioneprodacql 5uPPOB ea net wor k user equi pnent (UE) begi ns
by registering the UE with an | PSM GW Acapability
report, including the capabilities of the UE, is sent
fngm t Mpelhetiod fRoFANnSYb GlinhE2 sblietdie thes&MiBd/sdep mncludes the
as a proxy for the UEE A SMS nessage is transmtted
stepsfafom t he UE tothe | P-SM GWN The SMS nessage is sent to

a SMaC vi.a | P- SM 01 m_f . . .
derpoine 1 GG EessRecont IR R SR itk S, iptpraiyising mobile
: A e qgui prent (UE) includes a

SWltc@%‘é%Felg%??%@M GW Sgﬁ’dé%&capabi lity report. The SMSC

t sendinigt thesSMBmessaggirofiothel8MSAEWMMEE tohidel BMSthe UE

registers with the IP-SMGNthe | P-SM GWNreceiving the

SMS nessage transmtted by the SMSC. The capability

report, including the capabilities of the UE, is sent

fromthe UE to the | P-SM GM1Fhe | P- SM GW eval uat es

the capability report and delivers the SM5 nessage to

the UE if the UE has the capabilities to receive the

SMS nmessage. [0011] A system for sending a SM5 nessage

froman interworking wireless |ocal area network user

equi pnent (UE) includes an IP-SMGWN a capability

report, and a SMSC. The UE registers with the | P-SM GW

and send the capability report, including the

capabilities of the UE, to the IP-SMGN The | PSM GW

acts as a proxy for the UE, and receives a SM5 nessage

g, " 1 N A ~R A 7 a ] - ~R A~
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an | P address database 120 t o associate a nobile

station integrated service digital network (I SDN)
woeoosae260dsl DSN) with the I P address of a W.ANPQEUSRA5/018386

Al t hough the | P database 120 is shown as a separate

entity, it may be located in the HSS/HLR 108, in_the

ASA seéFlvemethod aiceordieg EPelaimall, fustheayrcomyrisingehe step of:

sui tabl.e | ocatj on. 0271 T - SM, GW 118, yses

SRRBREne ol Gl eepen she L'E SR A AR Cp i iae whereby
commib R Bl VAT AR TH0 P STl o el

supports security associates with the W.AN UE 122. The

| P-SM GW 118 conmuni cates W th hﬂ%éV\LAN UE 122 u insgE £
| 18.basBae mathed sicgording ke slaimn 2 (nethes Goapprigipe the step ot

functional hty of th When routing

f%%sieéﬁé?y { RBO%@@%W%?&%@%Z%E'f orns a

MAPr equest tothe HSS/HLR 108 to determ ne the address

of the IPSM GW118. In addition, the HSS/ HLR 108 4

pt9vi dBke arethndiacaeuding thalaimnks, \whereis the deligenyreport indicates

based ., _communi cat.es wWth.a 2 GW 118 i nst ead
Wheﬂ%ﬁrat%ﬁs%ﬁﬁ@eﬁag& %@%ﬁefﬂﬂlj V‘\f g the %Me SS7 MAP

address of the IP-SM GW 118, and contains the

necessary logic to determne that the WAAN UE 122 is =

c2®necThd nwthotl Rcemding taclaimie, sdereindf the d¢livery report indicates

that the<RMSTRessgus Topyor dEliyor 1t BeSMRG: et delysry report also
. 1..Qf th whet h he WLAN UE 122 |
1nd1ca?tﬁst§trieeg\é\%€glqluﬁﬁ%€%?’%§ﬁ€-e” ﬁ:; gLotrterressages to aI >

WLAN UE [ 0030] Anethod 200 for delivering short

messages to a WLAANUE is shown in Figure 2. A éwel ¢
b2luweeA systewy i detivezing achort mpRssREPSE s ( message to an

. t.abl i sh t 202) . Fol:l ow '

oter 30FBE AL S8 25 PP S SR QR puelsihe
e5 A B BLA LAYV B COSRAIMBT Uil EMS €aghaémitbing a SMS message
aut henticates for support of SMS services, and

for delbgirgttethe A8, associ ati on between the UE' s MSI SDN

E. 164 its | P add 204 T o
5912 Ié’é%ﬁg%ﬂ%%)%é@g §B‘Srfi h%égaéezgérg%v%aaypga-é%ﬁ ?éptglr%t]?'ﬁt 1beg1ster1ng
with Iée{nigl Ilj!rgs:M-g%’ S8 IP[%MPG%@ Bdceiving tHE M8 _@ﬁéél,éa b@fansmitted by said

or’’exanple, nmenory size, termnal type,
SMSGEdheasliverFeto thedURentder the UE supports session

initiati t Il (SIP). Th P- SM, th
UR' earpiiny rppods seat dearky thenUlirioy Rl (B GE S48 P-sM-Gw
del i . f a .
e e T e
has t%fﬁc&égbil{tm%]reEéﬁe%(SMS%ééﬁa@[dS a SMS message to
e

M5- GUSC 106 (step 208). The SMs-GvsC 106
interrogates the HSS/HLR 108 to retrieve routing
i nfor ion for the WUE 122 (stgp.210). i .
- 26 1 e Pysteh ApTFB S ety gre g feaBabitel rhbrt includes
. rns the address of the | P-SM GV 118
the C%Eaé ggsﬁﬁgﬁét ]g' address of the appropriate MSC or
SGSN), whereby the I P-SM GWV 118 acts as a proxy for
the UE 122 (step 212). The SMS proxy (i.e., the
I P-SMGW 118) is able to reject the delivery of SM
nessages based on the capabilities of the UE 122
(e.g., nenory size, screen si4e, or termnal type) and
the nature of the SM5 data (text, animation, etc.).
[ 0033] The SMs-QGVBC 106 delivers the SMS nessage t o
the P-SM GW 118 using protocols as if it was a
SMBnessage delivered to a MSC or SGSN (step 214).
Optionally, the IP-SM GWN 118 interrogates the database
120 toidentify thel P address and rel evant security
paraneters associated with the UE 122 (step 216).
[0034] SMS nessages can be delivered by two nethods:
notification and direct delivery. Wen the
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sending a 200 OK nessage to the UE (step 340). [0043]
Sendi ng short nessages froma W.AN UE [0044] Figure 4

w0 g008/1ed6agr am of a net hod 400 for sending a shPeT/US2005/018386
message fromthe W.AN UE 122. Atunnel between the UE

122 and the hone PDG 124 is established (step 402).

FA3. owi Hee epstabl aetordinig bf clabm 22)wisérein hike EpdRidities are selected
from" isters mﬁth.thefJP-SM43N118 establi shing any )
rom, b SLIR, CORHRE oo BegRoty $igk, tormingd tivpas sarepB size, and session
initiSHER Prbtoebl orgrvices, and registers the association

bet ween t he 's MSISDN (E. 164) and its | P address

(step 404). The association information for the UE 122

i's alsq recorded in the HSS/HLR 108. The UE 122 sends

i 4 c ag%hﬁ FYStom AgCoTdiRg torrleim 2e fumhercanprisgng:o

e 1. g r 0x ration. (step 406). .

e R I L TR, A RS e BinE SR Emn pmaion for the
UE; 44& handl es all SMS control nessages for the UE 122

(step 408). [0045] The UE 122 delivers a SMS nessage

t & galeway s gching cemter QGMS@P,SMEQI\EPwaDding the SMS
XML, ( st . The, l.B-SM. GV 118 . ext r act SVB
mesg b a4 G el T S e B S B 5asTi: e U from

id BIadaRd AMRC Atw A T8)\p.
S0 SGON (step 412)@“{‘5‘3851‘%%{%!%@-élséé%c{%%ﬂf TG
SMS nessage tothe SMSC 104 (step 414). Upon receipt of

t SMy,message, the SMBC 104 sends a delivery report
t %%t hgq’émﬂi cropdipgiteslaipa L1, fmshenemprsme:06

Z%géi&k%ﬁgaggkgy&g% gPB@taﬁé?t he | M SM GWV 118 (step

efrver eport 'I's sent with an indication

olanvingeirast Rrioeocdt bunesliesvelslishedUset #86n Bhe WE ahdl ¥4 PDE, whereby
there was a delivery failure, the SMSC 104 reports

commpgpicatigniheswegs th apgbsaidd PHAM-EVB ocvwsahnoaghishid tunnel.
attenpt to retransmt the SMS nessage. |f the nunber
of retries exceeds a threshold, then a delivery
f @6l ur THeaRREémM dcbrdiRg 6 M aih? 21 Nertferlddm %]1991 ] The
| P-SM GV 118 sends the delivery report t o? e 122
ugidediverprepetteeat from shichIR8Mr@EWoto sidiSMBIC; saii delivery report

. .. 420). Jdn.a eferred enbodi nent,, the delivery report
mdw?énéé‘ﬁlﬁe 'e’éi%ﬁ Sﬁ\@éﬂag%%‘g?r“é%‘%g%lﬂ‘,’er§ & tgé PP. The
delivery report either confirns that the SMS nessage
was delivered to the SMSC 104 orinfornms the UE 122
t Bdt t MheSyBtem ssegdinpii dainoR6@heelih YRyaed dahiverd report indicates
ea for the failure. [0048] As with nessage
that { %ﬁ{& mesfagerwas nehselivared & the JEgtheresaidndelivery report also

R fe I i.ng the mechani sns defined in
mdlc#%%fsf%%xvtgfg.gﬁl}%@rﬁs) , with the IP-SM GW 118
acting as a front end for the UE 122, although ot her

error handling techniques may be used. [0049] The
i APl enAntystewniosf semding aogeit raessage tdeevice WBMS)UBesialee from an
. I s .r.educed, where onl i npl e operations per f or ned
intery rikigEirklest daosl iR SEUVRES Shet et G Semprising:
Cah Thpé | S5 DARE 1 : ;
e o B B2l AP HTRRNEE) 183 U registering
with @aigﬂ&r—sm&&’age froma WAN UE 122 using SIP/IMS. The
UE 122 registers with a SCSCF 502 according to the IM
regi stration procedure (step 510). The registration
information is also stored in the HSS/HLR 108. The UE
122 sends a capability repost5-to the | P-SM GWV 118
(step 512). The UE capabilities include, for exanple,
menory size, termnal type, screen size, and whet her
the UE supports session initiation protocol (SIP). The
| P-SM GW 118 uses the UE' s capabilities to enabl e SVM5
term nal proxy operation, allowng the IP-SMGN 118 to
handl e all SMS control nessages for the UE 122. [0051]
The UE 122 subnmits a SMS nessage to the S CSCF 502
using the SIP MESSAGE net hod (step 514). The S-CSCF
502 forwards the SIP MESSAGE (SMS nessage) to the

A A\
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sending a notification acknow edgenent fromthe UE to
the |P-SM GN and delivering the SM5 nessage fromthe
wo RoSNVIGI¥t o the UE. 8. The net hod accordi ng tPCT/IUSI005/018386
1, further conprising the step of: establishing an IP
tunnel between the UE and a packet data gateway,
wiaenapbhilitymepnits aenbfrobethesdd B torsaid EP&d-GWE shitl BMSBIVGW acting

occur hr h t t 9. .The d according to
asa Wém%ﬁ?h? Fraid 38%@@!‘% geq%mgt%@\@? message Agniby the UE; and
del y P ] SIS
o8 HsmRSRES shFA SR TGHERN L84 1P GGy MndBlE e s
messagpbo said@MS(E.es whet her the SMS nessage was delivered

to the UE. 11. The nethod according to claim 10,
wherein if the delivery report indicates that the SMS

oSS0 5L 80 gl BB Yot s

the chpabilitisbfthd UE! hod for sending a short nessage
service (SM5) nmessage froman interworking wreless
| ocal area network user equipnment (UE), conprising the

shLeps . registering the UE wi,th an Internet Pr.gt.ocol

SHOPT M5t g bhiine tp b, BRer Rl Ginahifthies gre selected
from BB r QIR dBF B ehitRy ! FzeMefH)i ¥ i -
_r(.)ml P- %ﬁactss as glzj pr ogy fgr 1% He e@é{mt&?a sr’ristch&%b SfazeSl%d session
initiafspepdodal smpphet. UE to the | P-SM GW and sending the

SM5 nessage to a short nessage service center (SMsSC)
via the IPSM GW 13. The nethod according to claim

137 wh i ' ] . | . St eps

of - roarSiaeiin Ao AhEEh Binl 28, el FobliSRt 70
sh@MBrintarwaekiegchobile sviteddpestterd SUISTWIMSC)ceid SMS message

. SMS service support_at the UE. 14. The net hod )
beinggeast fopmcsad LETSMrCT to whisk SMIS-TWALS s Hhery to epidrIMSC.

i ncludes the capabilities of the UE. 15. The net hod

according to claim 14, wherein the capabilities are

sghect Thelgyetarh hRcARHP t6 RS HEL8 NRirfher (RIPFYinS: Z€,

term nal type, screen size, and session initiation

paaasket datppatewayl @DGheanrkt hod according to claim

12 erein the sendi S i ncl udes t.h e Qf, -
S Bn A HEh BréfiRoD el Bt bet e fHa B sgig PDG, whereby
> , : . y o0t & _

comriLELUEA 00 REAL U AT ATIGY RS YIRS s&fftunnc
SMSC. 17. The nethod according to claim 12, further

C rising the step of: establishing an I P tunne
bg wee’.ﬂlﬁ FEstgm a5erring b elaima2d, 1yx IRHSNEDy

CRAENORE P, LR R s o O O i 85 b imdicating
whetHék tHoS MBmes oagys waks tilivegedtepaidlSMSENdi ng a delivery

report fromthe SMSC to the UE. 19. The nethod

according to claim18, wherein the delivery report

i pdi c s whet her the SMS, nes was liyered to the, ..

b, 388 YR bR S G et thopt! SGraPADGIE indicates
that thBeMs!h r H N

R R e e A
indicatles @ 1eadon dtredeliverydaduréor delivery failure. 21. A

system for delivering a short nessage service (SM)

nmessage to an interworking wireless | ocal area network

user equi prrent (UE), conprising: a short message

service center (SMSC), said-1®VSC transmtting a SMS

nmessage for delivery to the UE, an Internet Protoco

short nessage gateway (IP-SMGW, the UE registering

with said IP-SMGN said | P-SM GWNreceiving the SM5

nmessage transmtted by said SMSC for delivery to the

UE; and a capability report, sent fromthe UE to said

| P-SM GW said | P-SM GWeval uating said capability

report and delivering the SM5 nessage to the UE if the

UE has the capabilities to receive the SV5S nessage.

22. The system according to claim21, wherein said

o o e o " o o o



