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However, despite dramatic progress in synthetic carbohydrate and protein
chemistry in recent years, glycoconjugate synthesis involving sugar and a
polypeptide remains a formidable task. This is principally because synthetic
protocols are quite demanding and involve multiple reaction steps with
25  requirements of rather extensive protection of reactive functionalities. The
problem may be in part-or completely obviated through the intermediary of
enzymes. Indeed, glycosidases and glycosyl transferases, in appropriate
situations, have made the oligosaccharide synthesis much simpler (Koeller KM
and Wong C-H (2000) Chem Rev 100: 4465; Sears P and Wong C-H (2001)
30 Science 291: 2344-2350.)
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The transpeptidation reaction proceeds in two steps without the aid of ATP or any
25  other extraneous molecule; active site cysteine residue first attacks the target
LPXTG substrate forming and acyl-enzyme intermediate which in the second
step is resolved by the nucleophilic attack of the amino group of terminal Gly
residue of the peptidoglycan. In the absence of a suitable amino nucleophile,
LPXTG peptide substrate is slowly hydrolyzed (Marraffini LA, Dedent AC and
30 Schneewind O (2006) Microbiol Mol Biol Rev 70: 192-221; Ton-That H, Liu G,
Mazmanian SK, Faull KF and Schneewind O (1999) Proc Natl Acad Sci USA 96:
12424-29). The ligation of LPXTG containing short or long polypeptide

sequences to polypeptide fragments containing cven a single Gly residuc at the
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25 esters, aminolipids and any other compound comprising these moieties.

In another aspect, the present disclosure provides a process for preparation of the

bioconjugate, wherein the process comprises:

a. providing a substrate comprising LPXTG peptide motif capable of
recognizing sortase, wherein said substrate is selected from a group

30 consisting of peptides, polypeptides, proteins, glycoprotein, lipoprotein,
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20  BRIEF DESCRIPTION OF ACCOMPANYING DRAWINGS

Figure 1 shows analyses (RPHLC and mass) of the Sortase-catalyzed conjugation
reaction of YALPETGK to aminosugars
Figure 2 shows RPHPLC analyses of sortase-catalyzed conjugation of
YALPETGK to antibiotics

25 Figure 3 shows ESI mass spectrometric characterization of kanamycin A
conjugate
Figure 4 shows ESI mass spectrometric characterization of tobramycin conjugate
Figure 5 shows ESI mass spectrometric characterization of ribostamycin
conjugate

30
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DI et @&st in part, molecules such as aminosugars, hydroxyamino acids,

20  hydroxyamino acid esters, aminolipids, polyamines, proteins, peptides, enzymes,
and antibodies or derivatives thereof; or any molecule having such moieties; or
any compound having such moieties. Biomolecules also include unnatural or
synthetic molecules structurally derived from the naturally occurring molecules
such as aminosugars, hydroxyamino acids, hydroxyamino acid esters,

25  aminolipids, polyamines, proteins, peptides, enzymes, and antibodies or
derivatives thereof; or any molecule having such moieties; or any compound

having such moieties.

The term "polypeptide” is also intended to denote a peptide or a protein, these

three terms being used interchangeably in the present disclosure.

30 The present disclosure provides bioconjugates useful for therapy and/or
diagnosis. The present disclosure further provides a method for the preparation of

the bioconjugates by a novel sortase catalyzed mechanism.
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Surprisingly, the inventors have shown a novel enzymatic approach according to

25  the invention using an unprecedented sortase-catalyzed transpeptidation reaction
between substare comprising the LPXTG peptide motif and biomolecules such as
aminosugars, hydroxyamino acids, hydroxyamino acid esters, aminolipids,
polyamines; nucleic acids or derivatives thereof; or any molecule having such
moieties; or any compound having such moieties to obtain a bioconjugates useful

30  for target delivery of a compound.

The present disclosure relates to a novel sortase-catalyzed transpeptidation
reaction that leads to amide bond formation between the Threonyl carboxyl of an

LPXTG motif of a substrate and aminosugar such as (hexoaminosugar) hexoscs
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The present disclosure further relates to a novel sortase-catalyzed
25  transpeptidation reaction that leads to amide bond formation between the
Threonyl carboxyl of an LPXTG motif of a substrate and polyamines such as

spermine, spermidine and agmatine.

The present disclosure provides a method of preparation of bioconjugates using a
sortase catalyzed transpeptidation reaction between peptides comprising the
30 LPXTG peptide motif and biomolecules such as aminosugars, hydroxyamino
acids, hydroxyamino acid esters, aminolipids, polyamines; or derivatives thereof’

or any molecule having such moieties; or any compound having such moieties to
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to form ¥cope t| des was tested by the inventors. A
%co‘ﬁq‘\h%\é @8 (WaQ TB Qi aus Bipd 96 P tPaSRYiak A9rips ibgrate. A 1:1

| I gathiQfrddf tep¥kde G bAng-654HbS) u@t)s%%uéa@was mcubated with
6- am nQ- 6- deox YALPMICK Q I D NO

I uc 2) .wa

used @& Wéth%t“&%?‘i al Z?‘é’&rhloﬁréé”@%%‘%t OaY’lé‘Ch the Tacltlom’ft\!ﬂ: &as
of t h@alpgatbydeveasngphish @igh-paifdriande-ldeiaxy @it seh s (RPAIPLC)
was in e h and wi t
hour g e ka R g RPBBLE R Spityls o e
atnl ysaegle biyat reemeinge sqphgsevdaied hwp e oreasnaecoipgpad dvith the
chro t hod Q
et OO BRY e b DR B IS e PR RSP
t hat 2oditcaiofder gor rade weeweah@drdtuwe withwthoecakglaigg mass of
conpay @JS’P]\)M top art IE}Q\LPMT—sugar adduct suggesting that the above amino sugar

could indeed act as a nucleophile in the transamidation reaction catalyzed by

25  sortase. The reaction scheme is as shown below.

NH2

HO OH

OH
6-amino-6-deoxyglucose

1) YALPMTGK
2) Sortase

NH TMPLAY
30 HO o)
HO
H
on~°

(Glycopeptide formed)
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control sanple (wthout sortase). The clcctrospray

mass spectronctric (ESMS) anal yses of the new peaks
wowesg/108e1nccor dance with the cal cul ated nass oPCIVRRBWMI000115

or an YALPMT-sugar adduct suggesting that the above

am no sugar could indeed act as a nucleophile in the

transam dati on reaction catal yzed by sortase. The

reacti on schene is as shown bel ow. (d ycopcptidc

f or med) However, the formation of the am de bond

bet ween the Threonyl carboxyl of an LPXTG notif and

the e Hes thg dermasingithernydekopd by erndae Tty esebeny ! pé pn

by t hePssMmofiegan shimdaszan olamdlsBisoRmllds EReddming), by

t he rtgacti on schenme bel %%1\9 % am i no-2- deoxygl ucose

(gl ucBEEHCITEN P WAARPIIPTEE @5 Shawndn i reggiionigheme below).

d ycopeptide forned It was

6- am no- 6- deoxyhexopyr anose

sortase when this noiety

a larger nol ecul e. FoV¥

pepti des nanely, YALP I >

RRRRRRRRRLPMTGK ( SEQ | D NC MM LR am nogl ycosi de

aﬁ?ibiotics such as Kana%é%ﬁﬁi%gkg{oé%%gﬁP?%e

f or med) kananyci n, tobramy¢in, paranomnycin,

ribostanycin and neonycin way testegfy pArfrepgesentative
reacti on schene i s shown ab Coe rEddegr oup was

mssing in the structure, th now appears in Tines

NEW ROVAN) . The coupling of each of the peptides with
t he individual antibiNtGl¢oremsde ©aP ed out for 4 to 6
hours at 370C in the presence of sortase. The RPHPLC

of t regction mxture fol |l owed by ESMS anal yses o
Che. B SAUEE" FHUREBL BT P R e iieR 1o B e by
ekpecbede when this moiety is present in the context of a larger molecule. For this

the ligation of two peptides namely, YALPMTGK (SEQ ID NO: 2) and
RRRRRRRRRLPMTGK (SEQ ID NO: 4), with aminoglycoside antibiotics such

as
H
Ho7~+24-0H
20 Hon A O \H
HzN-W ~NHa2

Kanamycin A

Qen explored if
oul d be recogni zed by
resey in the context of

1) YALPMTGK

2) Sortase :
H
W&. HO 5 9 —OH
2 H_ o 5 NH——TMPLAY

(Glycopeptide formed)



pepti de-anti biotic conjugate in each case. Details of
the ESI nmass anal yses of synthetic peptides used in
waorvasssidredi ated |igation reactions are provi PEOdIN2007/000115
Table 1. The processes used for the sanme are descri bed
in the exanples. The el ectro-spray mass results and
the theoretically expected results for the products
are al so tabul ated. The values clearly indicate that
the products obtained were the expected bi oconjugat es.
Thyus, it vvasg% enonstrated that sortase-catal yzed
t r Ans AR SRTAMYSE: RAGPORN AP Osiemy Giy @i npgRycin was tested. A
const fep@tmragvetrb@rlap@uém@s hhoom @abgvid Gétle €FH g:relilﬁ\lva&tnhlﬁkga gGi the
rel ev epti des and
o am AR eR e Rh Rty FahBst NEY EBYAhn TR shoig st eosh of
of YALPERIBKespeith ihdendivihst pdtbetitowsesaaicdl ova fitr idbio @t hauss at
was a . anal : [
ot oo B fisenc EF ks S0 MASR o b RaRE Mk GRTAY
( SEQ hENCY a@)YS@@éthe@@dsﬁ ysieedsonfiimed thedormatenenf ¢e egpected
sort aﬁe%tlalé z@n Qggc ébn ;1%\!&'0 RA Q%%s@%&ﬂ; bt”ﬁ%l: ng& %‘gssb% @EES of
arrow in Figure besi des the drol yzcd pept t1de
subst fyathetic qu?éd%iluéPddi? Wa%eh@edcam Iw@a@newv@m el movided 35
% f ortdem@anycin A and B, and about 70% for tobranycin.
ESMS was carried out to delineate the site of peptide

g‘]tc t %Cjﬂlgresogctécesligs usQ for p te szpmeogr 8e(sg§3u %%x%qnﬁlesh q’lljln? elec%ro-erag

ofi5 t hmasantsubs etd dE lsbtorrm@allyr expagted realbel fed ttgspraduc aﬂdlso
.C angblheﬂ&i pﬁlgtl Q:@JaL déa?e g]eaﬁ t&nglfo%tsa§btﬁhed-ru§re the
el ase

Ions carry t on t
st r uctpeaedf b@ﬁ@r\mua@h Thiesy iarvweas déqmonwtedlzéwt esuavpPaalyzed

Mz 838s3fddiBR flabn s ﬁllﬁ@%ﬁf)%ﬁﬁﬁ:@tl% ll%rre[pgﬁtcl'bﬁ&o E‘gates
which ring Ais attached to th ept i i

kanan§apFing ghdelryant gegtides j #pdt eﬁ\#ﬁ%l%“%‘Fl"@U%Mﬁ“‘“" 6'
ug@quaebsaﬁ@*dpyram@m@tpccurrence of pept| de [i gat| on
exclusively in the ring A at the 6-amno site in these

Sgtai(bﬁ\;\}getsclorgg%atlo J—\EP% %de SL1 strsaest I Cv%ra ORJEB%S&IS also
( SEQ ﬂeﬂed\mPHﬂCma@lya@eCd ths ea:hpemlpldengunbsqomameigl mspe¢iere
antibiotics anld YALPETGK (SEQ ID NO: 1) peptide substrate in the presence of

sortase yiclded a new product peak (indicated by an arrow in Figure 2A) besides

25  the hydrolyzed peptide substrate. The yiclds of the conjugates varied from 35 %
for kanamycin A and B, and about 70% for tobramycin. ESMS was carricd out to
delincate the site of peptide attachment in the antibiotics substrate. The presence

of m/z 836.4 in kanamycin A (Figure 3) The three rings of the antibiotics
structure are labeled as A, B and C, and the peptide portion is designated as P.

30  The ions carry the labels based on the part of the structure from which they are
derived. For example, m/z 836.39 labeled as A-P represents a structure in which

ring A is attached to the peptide; m/z 835.4 in kanamycin B and m/z 819.4 in
tobramycin (Figure 4) unequivocally showed occurrence of peptide ligation

exclusively in the ring A at the 6-amino site in these antibiotics.

- 10 -



presence of sortase and the respective antibiotics

(Figure 2 B). The yield of the product for these
w@rao7hosots cs was in the range of 20-30 % ESMSPEnmi2p62®0115

showed that the 6-am no group of ring A was al so the

site of ligation (mz 835.4) in the case ribostanycin

(Figure 5). However, ESMs fragnentation pattern of

par onomyci n and neomyci n conjugates (nmz 967.4) showed

t hat sortasenedi at ed peptide |igation occurred at the

G-ﬁam o.sjite jn the Dring of these antihiotics

(A gut 9818 ReRiE a@éyotlcwﬁ?%u%sp%wsowr&fiéa RWP%ﬁémalyseS

MBS/ I\/Bvrsepemmmm cmzuprny Nbrangess speas @Spepsdr03Bstiatt in the
Fi gur es 6CO{;\S

t he respecti v con
ol EeRh st P ng fie tanl R SRE st FrifPns v vl e
neomymeducBorase predbiogict wasyn the raagr ¢fad.e0 dataMpzedypeplovde

|1 930 Rl bl s i £y ALOHOLACSBATRBSNS o e

ore, I Ni ne
al ndmey@(bgstaj@cmnﬂflmr@t5>c§10we¢r a‘3§Mﬁthraﬁmnt¢txom patidrnt of

(R I\%a%mpiﬁ afpac heﬂ)my@lﬁ) c&hlppﬂ m@ ' sl{o@)ad that sortase-

gLP Ri bostanycin etc, are e taken up %/
cel | smafiied Replideclisation gecames ﬁethcméraémm Bledp tlecPiripg. "of these

Thesen[iiRlcs %EJ\/@_T@b{rﬂ@§: IThis AR eBM bSO PREAISIMS spectra of

(R)9LPMI- Ri bos %ln etc] or, simlar COPJ? ates m

al so P}i’léflctharéFﬂ iSRaspet/ (shopiny fng Jiskkss 166t avd 8 r?g W (FPEdEe
Tet - TARugtd TRe vesRBBEhbwi ek aetd-omso sittah ti@nthgRe et agomytin®d
essenti al. reqgul at or oteins. that play inportant

rol eswﬁsﬁefﬁf\?gy;{%ﬁnia % afgbﬁ?de%%% bgaohand Rev act through
structured viral RNA target sites, TAR in the case of
Tat dredls RIRE vprPobyaegindeestequshcdqRengry Sfigipntlyalbdrefpiec pelyagginine
pept Iaéﬁtaﬁﬁlgugm&g@cgs%el yrﬁi@mt]ssomcirags @R doReMiIBRYE (RESR -

shown to mmc he action of respective parent
pr ot el9yEemyHasiRy ésPM%Nﬁ?iWé‘Eﬁ‘r GO RM TEprstamacip RE) afe dikely to
kﬂDV\ﬂ’l}ettheb upely &eush héR elmdctéﬂuy B e aiRe lﬁf)—fegaﬂtlt’é/ Tﬂd,%é [(R) oLpwir-
SpeCI IClt as_t | t I de I NC
am nodP §‘PdéR)&Ir}’$"”6F‘I8?’P a@%@ii)gﬁnlg&’?s{f‘mﬁﬁ %{ﬁ]d OREilar
RNA, dohjagdidsGnay@np diiat a8-HIV acietytby perfing ivdh @@ TabOXR and

are Iﬁe@iﬁ%m%a&g&ngot ent inhibitors of HV replication.

Tat and Rev are two essential regulatory proteins that play important roles in HIV
25 replication. Both Tat and Rev act through structured viral RNA target sites, TAR
in the case of Tat and RRE in the casc of Rev. Short argininc rich peptide
sequences derived from Tat and Rev have been shown to mimic the action of
respective parent proteins. Besides, a nonaarginine peptide (Ro) is known to bind
to TAR with the same affinity and specificity as the wild type Tat peptide. Since
30 aminoglycoside antibiotics also bind to TAR and RRE RNA, the bio-conjugates

of the type mentioned above are likely to be potent inhibitors of HIV replication.

Table 2 provides some examples of the various synthetic bioconjugates that are

produced using sortase.
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Tabl e 2 provides sone exanpl es of the various

syntheti c bi oconjugates that are produced using
wagonras®ine enbodi nent of the present di scl oSPECEIN2007/000115

provi des a novel therapeutic and/ or diagnostic

bi oconj ugate useful for target delivery of a conpound,

wherei n the bioconjugate conprises a substrate

conpri sing LPXTG peptide notif capable of recognizing

sortase, wherein said substrate is sel ected froma

013 COPOTRIAment ot BErh i RsHES o rovel thbapeus andor
r adi adiapabsiotbicdegugatd xu;r:ﬁnpma rtzﬁgct dlelh@ﬁgnar ;Cliﬂ'rﬂﬁﬁﬂh @here@ndle

b1 oo SOTP BT SPRE R PREHT Sompl 1o gt canb of

am nog¢o)gm@$g s@{asq ohyreinisaié sybsane noderarfam hydupooyssing of

aci ds a nol,. an ny:

ot herp 80 é%?pre%tﬂﬁs Sdr&elﬁf eé}g‘cbﬁ%mn hggﬂr%nm gl}tl%ocyles,
eirﬂnod]aﬁ@mcle@tfdes hélumpé@emt ligind c ICb@moehqm oviddewy a coropazhd
ther %%;lélﬁ:g @e @@Q&Gddeﬁt%%ﬂf &n@'a%médgggﬁec%%o% %I%[lp

target delivery of a conpoun wherein the substra
i s cOvaliEnEg|y amnmsbyamtd@ P‘Héa“m‘%nﬁm’éé%‘lg@s by depx waeincg g&ds,

cat al pyaRdydnlifRdc R RBANARIpRITand dhy QBEr RHROHITER iz thie
pr esent l nvention a peptide is used as the substrate

for tRdct fffeparation of the bioconjugates wherein the
am no acid sequence of the peptide is as set forth in
SEQ EbhoN@r ehbodimSEQIDRe N@sen2 d'DiClOsEQpEﬂidea Bvelr thSE@uticD

NO 4an9/ror §5g98| tn@ b@org?ga%rusé}ul\/{gxr tlax%gttdgl SC{ gfoa com BLl whcrem

anot her e ment rese osure rel ates
to vahé eustraeiineglalreibsiivked tg ubdh biggoler o b aanyasiase, catalyzed

but i 1Rsfidh mRBAEPNYCI N, neomycin, |ividonycin,
kanarrym n, tobramycin, dibekacin, gcnt ami cin,

TR TN PR G b

nﬁmmth@ prep@n®damfahe bmmﬂmjdgasugrawﬁlthb trgi@d acid seqience of the

B{ oo e ?ttde"l?as"f t %Jlﬁ PLOG WNPALE BB 195 o dhd ifNo: 3 or

SEQ ID NO: 4 or SEQ ID NO: 5 or a variant thereof,

Still another embodiment of the present disclosure relates to various
aminoglycosides such as ribostamycin, butirosin, paromomycin, neomycin,
25 lividomycin, kanamycin, tobramycin, dibekacin, gentamicin, sismocin,
netilimicin, isepamicin, arbekacin, amikacin, streptomycin, apramycin,
hygromycin, neamine, vancomycin and kasugamycin used in the preparation of

the bioconjugate disclosed in the present invention.

Still yet another embodiment of the present disclosure provides a novel
30  therapeutic and diagnostic bioconjugate useful for target delivery of a compound,
wherein the aminosugar is selected from a group consisting of 6-amino-6-

deoxyglucose, 6-amino-6-deoxymannose, 6-amino-6-deoxyallose, 6-amino-6-

-12-



Still yet another enbodi nent of the present disclosure
provi des a novel therapeutic and di agnostic
whe@casjouyyat e useful for target delivery of a PONI®00MA00115
wherein the am nosugar is selected froma group
consi sting of 6-am no-6- deoxygl ucose,
6- am no- 6- deoxynmannose, 6-am no- 6- deoxyal | ose,
6- am no- 6- deoxyal trose, 6-ani no- 6-deoxyi dose,
6- am no- 6- deoxygal act ose and 6-am no- 6- deoxyt al ose.
Furt her enbodi ment of the present djsclaosure provides
a hovEP*RHIeFe SetRif0- amwa?sag%gwé dEpryedlagiase Arko-aawedr
for tabgedlosdel i very of a conpound, wherein the
pol yanmi ne is selected froma group consisting of
sper .
cbocy e AREEHE 857 i AUARIDE XEhact R abT rerensi apo
t her afyeenestie bmdnmga@gwe@t far tbg%@elmetyg@ft & compofd, wherein the
t ar gefofigiieV @rs\aeaéd FrofOIRAMD bonWBE S NpdRfeNYRAFRMMe and
amno acid is selected froma group consisting o
41%mi Eetne hydr oxybutyric acid,
4- am no- 2- hydr oxybutyric acid and et ahnol ami ne. Sti |
anothﬁnaenmm&hmanmmahﬁmhaxp&ﬁ&ﬁmbmdé$mhmauxemmrowhﬁﬁﬁc
?opo;/ag]lfj éléallg%%g? g%‘é(')n?/uggﬁgd sgulafg 8611\?’%{209[‘” c%?;HounH§§ r%%lillﬁl
am nohadydoes twmoi ®ids el wdr:lcedj ffom)m goupr cwpistognsi $tining-3-
of 4- rQ
4 amlﬁrm g%é”ﬁgégﬁbﬁ% —% M}) %ﬁ&tgﬁtr a%‘dea’nd etahncc))la ine.
Xdrox but ryI acetate, 4-amn h dro&ybut Y
Crkﬁﬂtvplgtegll ofdpc present dlsclosurc provides a novel therapeutic

am nQana'dihgﬁifsﬁé()Sbbﬂnt‘ﬁﬂc uBErEIt f@f Rrget delivery of a compound, wherein
gmanmotp 1%%%%{2%% %}Fc}/ lﬂ)ﬁ%{??‘% g'?r%taeg’rou%_consisting of 4-amino-3-
4- am rrydrozyﬂmy}dylomyzbm y#-yinins 3etgdak ghutydyl apaliniate, 4-amino-3-
i Q%Inq{‘ 8)%/ brwb)ﬁé]yacgt -ar‘rﬁlltn? 13- hgderﬁﬁ)g})rl%lé/r):& pr%_iogﬁtie,n%u_tggte/ or 4-
h%r (}mym;@ yycyq))p/gﬁltmyt ale@te 4-amino-2- hydr’oxybutyryl -propionate,  4-
4- am 05 22 BYHEQENPI Yl fihie CREAMYIR b1 okeh aa%n%t
embodi nent. % 8%‘p§fe§gn? di sc osgégxgbab#é © l
t her a%n@@rqxabtamlpdmdgtﬁo%meo Bihgdenf eréoww% ‘ﬂvémmo -3-

t ar gelyadeltueii¥alAftad 4Wnﬂiroxmﬁ§@ﬂ Bekmeam no |ipid
i s N-[(3-hcxadccanoyl oxy) hexadecanoyl] ofnithine or

Still yet another embodiment of the present disclosure provide a novel therapeutic
25  and diagnostic bioconjugate useful for target delivery of a compound, wherein
the amino lipid is N-[(3-hexadccanoyloxy)hexadecanoyl] ornithine or

virodhamine.

Further embodiment of the present disclosure provides a process of preparing the

bioconjugate, said process comprising:

30 a. providing a substrate comprising LPXTG peptide motif capable of

recognizing sortase, wherein said substrate is selected from a group
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vi rodham ne. Further embodi ment of the present
di scl osure provides a process of preparing the
whe@casgouyyat e, sai d process conprising: a. proRCTINGOH000115

substrate conprising LPXTG peptide notif capabl e of
recogni zi ng sortase, wherein said substrate is

sel ected from a groupconsi sting of peptides,

pol ypepti des, proteins, glycoprotein, |ipoprotein,

anti bodi es, radionucl eotides, flurophores, |igand,

ch onDphore and any conpound conprising the LPXTG
e{n i de nbFipungo! %PWF oﬁ%e%{'ds% afPaq"écg YEPPEQL§I B Jpaprotein,

f roma gr @M{bod]é)ﬂ?&dcﬁdnhﬂg)tlﬁés TlarsbnOgl Yigm8] efomophore and any

hexopyranose osugars, . hydr oxyam no
aci ds, hyd? %ﬁ?ﬁ@“%&%%ééggtggqxgﬁWﬂ%l|plds and any
conpound conprising these noieties; ¢ . providing

sor t asebt royigingl yz eviqnppdecple g aelecind feactd offowt epapighing of

subst r at e ;@afdg1$Rkide, B AIFIRGH! f1y4RERE, a%moglﬁgllsehydroxyammo
conditions to obtain said bioconjugate Anoth

ehbodi menfeids lP’I“l@”‘lﬁ*’r"@%‘érﬁ"‘dd|‘°’§,‘E‘\S’o§{li‘i""’é’1ll?JijSo\i"i“%le@‘ya compound

process OtonyrRpakHeRtndiliRs;0i oconj ugate, wherein the
sortase is isolated fron1Staphoncoccus aureus. Yet

anot her e?RQL‘HInW%nlttas o EJ\W eﬁ}zz@rtﬁes ?%)aitilmg Ireséc o(l;gs’l'fl saxd ps{lngratg %%d

a substfa
am no aci chideguepais wgerseltabkapmqunmt@ﬁ@nlS@drﬂ@corngate
SEQID NG 2 or SEQID NO 3 or SEQID NO 4 or SEQ ED

NO  SAfihePerv@bin®Ri oftitter@ett disSibdubd prvgdes QB@EJEQ bf preparing the
ﬂ? gﬁnent of the present disclqgsure provid

PPRBE L EE H‘eégrtﬁs? s&é’{a&ﬁﬁremn?m%t!fq%% ) A
par ononyci n, neonycin, |ividonycin, kanamycin,
t obr a¥ay ehether gintbedimentrgf tye ptesam dis¢losusi mAOEdsy substrate in the

netilg, ogél a%ﬁtﬁcﬁ%ﬁrﬂmlsﬂgncm a%ﬁrﬁ%%@%e@e@@ ds gm F:ﬂ%i q IPNo;

one e e am-nosugar roma group
consi lseri S B NG- 2 an$l@ 118 N oy §ERIB N 4 or SEQ ID NO:'5 or a
6- am RA;RwdreXyMmannose, 6-am no- 6- deoxyal | ose, 6-

20 Sull yet another embodiment of the present disclosure provides aminoglycoside
such as ribostamycin, butirosin, paromomycin, neomycin, lividomycin,
kanamycin, tobramycin, dibekacin, gentamicin, sismocin, netilimicin, isepamicin,

arbekacin and amikacin.

In one embodiment the aminosugar is selected from a group consisting of 6-
25  amino-6-deoxyglucose, 6-amino-6-deoxymannose, 6-amino-6-deoxyallose, 6-
amino-6-deoxyaltrose, 6-amino-6-deoxyidose, 6-amino-6-deoxygalactose and 6-

amino-6-deoxytalose.
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am no- 6- deoxyal trose, 6-am no-6-deoxyi dose,
6- am no- 6- deoxygal act ose and 6-

wa@edoioeshizleoxyt al ose. Yet anot her enbodi ment of P€TYEN2007/000115
present disclosure provides a process of preparing the
bi oconj ugate, wherein the polyanmne is selected froma
group consi sting of sperm ne, sperm dine and agmati nc.
Still another enmbodi nent of the present disclosure
provi des a process of preparing the bioconjugate,
wherejn the hydroxyam no acid is selected froma group
consi S¥iepghesemAdiRgnh 8l Be PrestRiclsyIosHrs Prowides ggregess of preparing
4- am e bidcdhyikae Xy tHe GoBaibie aN&1ek #BRl AgfbkLeonsisting of
Anot her enbodi ng.nt %f t he present disclosure provides
a conpPoaIts HIUEBT ¢ 2884 Ker apeuti ¢ or di agnosti c
agent conprising the bioconjugate and pharmaceutically
accepttiblaeotkes| ampodinepteof theFpreschie diselatyordiprexites af propass of
Preseftoadhs fleaRdbGuREOWNEEH e KidroGiblacifi 9l silRHARY, a
or diagnosis conprising sald bioconjugate and reagents
sl t aBPY FPISHENT ri-4RiEe-P iy drenibatyls Beibni-aryiae-@-hydrogyputyric
i ndi vicgiuah eth&Xd@ngrgodi nent of the present disclosure
provi des a nethod of detection of a ligand or a
the prRasheMbodhar Bke ohstd: SgBar AR S s RE BBkl =
di scl tbeapestiperoigastc sentebmodsifgahe Wb@njupds andypprressiutenlly
and pufd fi [ reconbi nant sortase. Detail ed
pr ocei%é Eébﬁgglgg%é%}‘bed in Exanple 1. Another
enbodi nent of the present disclosure provides a nethod
f &t t%thérﬁﬁ‘”tbﬁé‘g’ie’ét Of)fheé’éeé?qt disgosupeqprovidss 3|t gsefd fieuptherapy or
Exanpdiggndsis d@iipridin® skie bicesipedicramtrea@éntd fiadé @5 @@inistering
di scl ogﬂ)r. eaﬁ%r ovi des. gordt gse- catal yzed peptide ligation
r eact POPIOCPHBEYS ‘G AT I"ONIY vari ous” LPXTG cont ai ni ng
pepti des and sugar or am nogl ycoside antibiotics is
descr PivedintolivEnipdieh@present disclosure provides a method of detection of a

ligand or a compound that binds to the bioconjugate disclosed in the present

20  invention.

One embodiment of the present disclosure provides a method for cloning,
expression and purification of recombinant sortase. Detailed procedure is

described in Example 1.

Another embodiment of the present disclosure provides a method for the

25  synthesis of peptides. For details refer Example 2.

Yet another embodiment of the present disclosure provides Sortase-catalyzed
peptide ligation reaction. The ligation of various LPXTG containing peptides and

sugar or aminoglycoside antibiotics is described (Example 3).

Still another embodiment of the present disclosure provides Sortasc-catalyzed

30 ligation of model peptides to aminosugars. Sortase ligated LPXTG containing
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Still another enbodi nent of the present disclosure
provi des Sortasc-catalyzcd |igation of nodel peptides
WO eoodiriseesugar s. Sortase |igated LPXTG PCT/IN2007/000115
cont ai ni ngsubstrates to am nosugar such as
6- am no- 6- deoxygl ucose but not to 2-am no-2-
deoxygl ucose glucosam ne (Exanple 4). Still yet
anot her enbodi nent of the present disclosure provides
a Sortasecatal yzed Iigation of peptides to

anj no cosi de anti bio The abi I sort

F obt YGRT foamp RoNE S SEET O R L S
t her ageexiteiveadelgyncosamon tBxwamprAy.i bi oti cs that arc built
up by a variety of am nosugars of the 6-am no or the

2, 6 Q{glazécné%o&&érp@mf?&%&?%f ‘iﬁ’en'in%'séﬂ '&ch%&ﬁ’ee@%'vld% Exzforta -

am no tronalities Details are rovid
5. Orfatabaprbliseerl pertidesie aﬁﬁé@éﬂ‘rﬁ)@ld@m@w@gﬁum a&rléx/@fde%asa

Process el i SRasRLaon MinddlReH Heabmnd e%ﬁ%ﬁ ortant
cat alyzed ligation _reaction using YALPMI

pefwf ipigides Abad 2R PHANPAYR Brighiof b‘ma?%ugars plohe éét“ﬁiol% the 2,

r ef er 6-EXanB e Besi R 6dn@lindo8 iomendmind fuhfiRnfNiRS ®Btails are
di scl osure OV|gg§ a process for preparation of
blocdﬁfﬂ gt PRottase catal yzed |ligation reaction
usi ng YALPMI&K (SEQ I D NO 2) peptide and Tobranycin
ant i bPmt dnepodifpnt efdhaprbsntrdisclosurErmmdesea proceyefor aigparition of

enbod; iE, p@é?é b éb‘?taé%rcgéfy%d 1%5&91' rQa%HSrPungOWAﬂ%T@K (SEQ ID

process rep aration IOCOﬂju ate y sortase
cht al §oe pwtg*aﬁmdolﬁanﬁ@ér@t B é‘ﬁ‘bt%‘F iy YeRiPrafeExpspey| D NO

2) peptide and Paronmonycin antibiotic. For details
r ef er AfotapihBodBnenBbf the plﬂd’eﬁﬁdﬁﬁrosﬁﬂ‘pmdidm’mo@ﬁs fohgreparation

present di scl osure praov oce
of i BOSP G oy e A R Er SRR 1l PARPTLGR PR
usi ngIOYMQPYP&IKidé S8 dbianin aﬂ)blqmlerftor d@alkamdchEXBmslt: dnmycin
antibiotic. For details refer Exanple 9. Still yet

anot hey gbedi-ABMimeft drh@e Rr&sRNbisdiste! QoUEE PriRddedesor
a&Jrocess for preparation of bioconj ugate by sortase,
c

al Wg@aatlpp g%ft PResalet pbnso[jgspn@atalyzc llgatlon reaction using
YALPMTGK (SEQ ID NO: 2) peptide and Paromomycin antibiotic, For details

refer Example 8.

Still another embodiment of the present disclosure provides a process for
preparation of bioconjugate by sortase catalyzed ligation reaction using
25 YALPMTGK (SEQ ID NO: 2) peptide and Ribostamycin antibiotic. For details

refer Example 9.

Still yet another embodiment of the present disclosure provides a process for

preparation of bioconjugate by sortase catalyzed ligation reaction using

YALPMTGK (SEQ ID NO: 2) peptide and Neomycin antibiotic. For details refer
30  Example 10.
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YALPMIK (SEQ I D NO 2) peptide and Neonycin
antibiotic. For details refer Exanple 10. One
weewodoswent of the present disclosure provi desP@I/IN2007/000115
process for preparation of bioconjugate by sortase
catal yzed ligation reaction using (R 9LPMI&K (SEQ I D
NO. 4) peptide and Kanamycin B antibiotic. For details
refer Exanple 11. Another enbodi ment of the present
di scl osure provides a process for preparation of
bi oconj ugate by sortase catal yzed |igation reaction
us? nd TCRFBLHRPTCf tsErEer dcos Prﬁé‘ﬂfsl RO OT BISPAHFAPE i0h
a% i ka&UohJ?gate]i:Wt' Sﬁd@e@hth@zdae@aron Fe6aiaal Bind aa)gﬁiﬁm@m QSHEID
enbo 0 e _presen ure pravi
procg$§%?8ﬂﬁﬂF@ﬁH$ %Fmﬁﬁﬁﬁgﬁfﬂﬁ%¥§mﬁ§k§BWFéke
catal yzed |igation reactlon using (R) LPMI&K (SEQ I D
NO. 4)Apdpt erdeodimnrt ﬁahfomwytciisqloam priovidesi acprodesy fodgtrdtign
ref erof%?%%&ﬁé%%tc]b?y sordlsk b Atalgﬁﬁ"i ga“t‘xon sabedi 3 EER)OLPI\H%K (SEQ

present d osure provi rocess preparatlon
of0 bi BAYAj4) Qﬁ@eEyrgbﬁﬁagéa@@ﬂﬁFJ@é@ﬂmbg%@ﬂbmeeé%t|on
using (R OLPMI&K (SEQ ID NO 4) peptide and

R bost@amseihar ambédnh@mcﬁ thFQﬁcsdﬁtcﬁécﬂc&ux’é e;fr&xﬁdeEXﬁTﬁadcessl%r
Still Xet anot ! Fent of ? Fﬁ gsent di scl osure
provi'd §ra5°’br°<£ce'§%oni’u§?’ep paFAY | aﬁa 6t BIEUTn TR UBYE
sor t a8eLeHITaKyGEQ D jat) peptideac!t Raommangicimganizidticafior deenls
m net | i biotics. Ligation of peptides derived
fronf#QfEkﬂ] ggv protein of HV to am nogl ycosi de
antibiotics was considered. Tat and Rev are two

e55 enttilla potheg emRpdmpnt pofo the RigseRtndEoIqshrgy PIPYIRSY § dqeess for
r ol eSpréparatiby dreplobdnlght@Nby FOftaseledatilyz6d Nebdn 0 @sing

of t rese di scl osur.e
2 et RO PO oS ERE P er SHE Fe Ripbiekares aHeoBut pr Seh
A. FatfetlBtagiplesi4r ef er Exanple 16. Anot her enbodi nent of
the present disclosure provides a nethod of

Sor t asstﬁlc?e'i @L&K&%ﬂﬂgﬁhkﬂ%ff t %%egp?lgc%s@xglﬁfmeg% process for
spermne. For detalls refer
0  preparation of bioconjugate by sortase catalyzed ligation reaction using Tat and

Rev mimetics to antibiotics. Ligation of peptides derived from Tat and Rev
protein of HIV to aminoglycoside antibiotics was considered. Tat and Rev are
two essential regulatory proteins that play important roles in HIV replication. For

details refer Example 15.

25  One embodiment of the present disclosure provides a method of peptide ligation

to amikacin and butirosin A. For details refer Example 16.

Another embodiment of the present disclosure provides a method of Sortase-

catalyzed peptide ligation to polyamine spermine. For details refer Example 17.

While particular embodiments of the subject invention have been described, it
30  will be obvious to those skilled in the art that various changes and modifications

of the subject invention can be made without departing from the spirit and scope
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Wi |l e particul ar enbodi nrents of the subject invention
have been described, it will be obvious to those
wa@Rkiorhes#13 n the art that various changes and PCT/IN2007/000115
nodi fications of the subject invention can be nade
wi t hout departing fromthe spirit and scopeof the
invention. In addition, while the present invention
has been described in connection with certain specific
enbodinents thereof, it is to be understood that this
ration and not b of limtation
A tC}ﬁ m@eslabffﬁa%ﬁ opnyBif PoReRS: HIRG faspRpen Aggeribed in
appe mdeﬁctﬁﬁnamﬂiscemhh @lhacﬁlh @hhbﬁhu’ﬁﬁutﬂﬁﬂﬁdf[ itl@cto BS uldes@dH Yhat
as tqﬁ prior art. w | LES . The f Ilomniq
é he

exanpl &8 B ¥t ln‘fsg?tﬂli’ a§’8 “gt b% %ayp U§Hon fgdhe ppe o
or di naveytigKkisl defmafd bheheasnpemied ltlatm< ohish eheuldlibs cloasmed as

and the %@ﬁfgﬁ&ﬂé¥%d? qw to nmake and use the present
i nventi o e not Imtended to limt the scope of

what the inventors regard as their invention nor are
tHey intended to represenEXaAMRLEShe experinents bel ow
are all and only experinents performed. Exanple 1

a omm,folmmfgaﬁgmg@s @@gutmn §d £ab bRNidethokLEIFBhAABEN in

sorta e Th, rd [J.rer and reverse
oo b S TGS CAIE B o (G Dy Pk S O o
sequqm@anmakmespmﬂdnmgnnmmﬂmlmanacﬂﬁ&aﬁ@oﬁaémﬁﬁ@nm&hﬁs
genonlc St QCOgCUS a us aln

A AR AR ES R SR R
RRS lﬁﬁ@ﬁﬁ&ﬂﬁﬁﬂﬁﬂﬁE@ﬁﬁﬁﬁﬁﬁ%@@m@@TACAAAGAT S SEQID
NO 7 The resulting anplicon was ligated into pCEMT

Easy m&aahRf, transfornmed into Escherichia coli (E
coli) XL-1 Blue conpetent cells and selected from

ampi QPP TR e ston a3 Bhe B hEeqaph i Sl 50O/

The forward primer (SEQ ID NO: 6) and reverse primer (SEQ ID NO: 7) were
used to amplify the SrtA,so sequence corresponding to amino acids 60-204 from

20  the genomic DNA of Staphylococcus aureus Mu50 strain.

FP 5’-GATATACATATGCAAGCTAAACCTCAAATTCCG-3> SEQ ID NO:
6

RP5’-GTGGTGCTCGAGTTTGACTTCTGTAGCTACAAAGAT-3 SEQ ID
NO: 7

25  The resulting amplicon was ligated into pGEM-T Easy vector, transformed into
Escherichia coli (E. coli)y XL-I Blue competent cells and selected from Luria-
Bertani (LB) agar plates containing 50pg/ml ampicillin. The selected clones were
verified by DNA sequencing for the presence of the desired construct. Plasmid
DNA isolated from the positive clones was digested with Ndel and Xhol and

30 ligated into pET23b vector for expressing a recombinant sortase with a C-
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verified by DNA sequencing for the presence of the
desired construct. Plasm d DNA isolated fromthe
w@omidsee3 cl ones was digested with Nde and XhoPCHINR007/000115
ligated into pET23b vector for expressing a
reconmbi nant sortase with a Cterm nal hcxa-histidine
tag. The ligation m xture was transforned into E. col
XLl Blue conpetent cells and sel ected from 50ng/ m
anpicillin containing LB agar plates. Plasm d DNA
isolated fromthe positive clones was used to. . ,
t ransF'gHpA! pexadptdin Ifafltrbbéé‘)“oﬁ SHBEett t%&?@ed THE £ coli
t r ansor Bee cahRrasce bRl 20Rdgainesdup/mi kiRpiiiat fontining O
for 3 hqgrs r tlhb.th? é}%oo reached 0.6 and the
expr 381 RiHesaasmit, RO HEF HARinE PO VG LIoRgSTHES P54 FmRfgrm™
_concemtcbatBMn(Dm) CorZpeddnt @lls. 36O Carfstrrmal d’l@id; ®ere PRagated in
g L 575 R R 5 SERR A B ve
(b6 MEpdwadiby yaitibnlyy BHH it affingdreoncEhieation of 82mM, at BOE for 3
| ysat,e super. j £ [ - ¢
ch BT AR S AL bl EREEL L o5
eXx C e s¥)niNi Nk, 0l ieM U inpgapioct@DG @GR tridnkysedobyu samicatigne The
i dentjty. of reconhina se. (St 'S L
oo Pl ST S S8 AR Y s
(M) .chTmt(exqmb}‘-i%muaﬁedrmwgir( V78 63cd7¢ ©ayss waiislagqle using a
ags ee dF\%aﬁlE%thﬁm&‘iah‘ﬁﬁll&%&? éf%]el?bqnlﬁrgazgggta@g&m%gh%as

met hods we own 1n the art can al so be used.
Exanpisabishgy hy Hdesirespesly (FEpmiagkespeqtipanci dMSoeBhonrsiparimental

synt hasi zefksbys %Fﬁ(i«gﬂndag?&hieﬂ PRAEE SHMLBEShiSe (17865 Da).
protocol s using Fnoc chem stry on a sem - aut omat ed

pept | d@ersyaihadawply Wown\athe aif exgialio B¢ Bietaded with the

desired am no acid was used as the starting material.
The cexygmpley and deprotection was nonitored at every
step by the Kaiser test for free am nes. Before each

C%Jplégf},ghéggp Rdeson conpl etion of the synthesis, the
N-t erm nal Frr%e? gersoup was renoved using 20% pi peri di ne

(v/iv in DVE). The peptides r clevedfomte\'esin
(11 B s oo BB A 08 LR STl
cont aFmbdemistry on a semi-automated peptide synthesizer. Wang resin preloaded
with the desired amino acid was used as the starting material. The coupling and
deprotection was monitored at every step by the Kaiser test for free amines.

25  Before each coupling step and on completion of the synthesis, the N-terminal
Fmoc group was removed using 20% piperidine (v/v in DMF), The peptides were
cleaved from the resin and the side chains deprotected with a mixture containing

trifluro acetic acid (TFA), ethanediol, phenol, thioanisole and water (80:5:5:5:3,

v/v). The resin was removed by filtration and the crude peptides were precipitated

30 using cold diethyl ether. The peptides were purified to 298% by RPHPLC,
lyophilized and stored at -70°C. The chemical identity of the peptides was
checked by mass spectrometry. Other methods well known in the art may be used

for the synthesis of peptides or polypeptides or proteins.
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trifluro acetic acid (TFA), cthancdiol, phenol,

t hi oani sol e and water (80:5:5:5:5, v/v). The resin was
wo espouesdtby filtration and the crude pepti des MeT/EN2007/000115

preci pitated using cold diethyl ether. The peptides

were purified to >98% by RPHPLC, |yophilized and

stored at -700C. The chem cal identity of the peptides

was checked by mass spectrometry. Ot her methods wel |

known in the art may be used for the synthesis of

pe ti pol ypepti des or proteins. Exanple 3
Jg’@“‘é’g"t:*al yzed peptide ligation reaction The

I i gation of various substrate conprising LPXTG peptide
not i fSoctapatatalyzsfl peptidedigationreactiont ase wi t h bi onol ecul e
such as am nogl ycosi de, hexopyranose, pol yam nes,

an NORdgakson &y@h@a@sysamna@ c@ﬂabnﬁiﬁng DYXTr© %yt %tlﬁ@épﬁble of

esters, am noli n ot her conpound, conpri si n

£ hesd BN ErE S8R a EAPPT LB 1= GPIREI Y aBGPRE WO
buf f egolyapited,. 51)11n6@1@iral RydngxydbioMcNBE IhydbxivnGaChdd ared,
nm/lv gﬁ“ﬂ‘?éﬁ’?"g c? ana/nci éelr ﬁoemgpac)gnqscao?ﬂ'lrfl;/m%@es& moxitlergrmas carrle% out
ant i bnc@t&M%am@taﬁﬂawﬁm ®Hrt iasentaﬁb'mg 1p@aldtNagh Swévb CaClv and

al | OV\ﬁlini o Pﬁ%&g@%{@t Eg’czl ]yv%?) Qeth)?]y 61 weRe Ucﬁﬁ'm@ ¥hat

addition o excess 0 | uoroaceti c
aci d donfeidpd 8adnidnzbiydee tl mdy Sm@tlbgtmgand 50 pM sortase. The

acet OB bh L MRS o ERSPLYIR GPURIRIL, TRk EREL A o

were characteri ze
nmhs s Eﬁpé@lﬂ regeeet pfy0. 1‘E>éaﬂtgﬂr@00¢109@ida(tT§é) e@ct maiyz@shby RPHPLC

i gat dsglré Qgctmg@lwa&?m:}\d?(ﬁvcg{ qpﬁérﬁ/ pfﬂ?é 'rgﬁﬁoﬁ Cbroducts were
am nosugar s Sortase was ated to two nodel

subst $hatesrized Ry BPMP ag/ar InHRN mass ypeEmtK: ( SEQ ED
NGO 1) and YALPMIGK (SEQ ED NO 2) with am nosugar,
nanel gxanfplédri no- 6- deoxygl ucose. However, ot her
peptides or polypeptides and sugar substrates well

known . o i
KOW oot Bt b3 b YR8 o 5T (DR Aars

20 Sortase was ligated to two model substrates containing LPXTG motif,
YALPETGK (SEQ ID NO: 1) and YALPMTGK (SEQ ID NO: 2) with
aminosugar, namely, 6-amino-6-deoxyglucose. However, other peptides or
polypeptides and sugar substrates well known in the art can similarly be used.
The peptide YALPMTGK (SEQ ID NO: 2) and the sugar, 6-amino-6-

25  deoxyglucopyranose (adg) were taken in 0.05M Tris-acetate buffer (pH 7.5)
(containing 150mM Nacl, 5mM Cacl,, and 2mM 2-mercaptoethanol) and
incubated with sortase at about 37°C for about 4-6 hours. The reaction was
quenched by addition of 20 to 40-fold excess of 0.1% trifluoroacetic acid (TFA).
The reaction mixture was analyzed by RPHPLC using acetonitrile-water-TFA

30  solvent system. Reaction products obtaincd from RPHPLC were characterized by
ESMS. The observed mass of the reaction product was 856.62 Da and the
expected theoretical mass of YALPMT-adg conjugate was 856.07 Da. The
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deoxygl ucopyranose (adg) were taken in 0.05M

Tris-acetate buffer (pH 7.5) (containing 150nM Nacl,
woeM7@eson and 2mM 2- mer capt oet hanol ) and i ncubert/@007/000115

with sortase at about 37C for about 4-6 hours. The

reacti on was quenched by addition of 20 to 40-fold

excess of 0.1%trifluoroacetic acid (TFA). The

reaction m xture was anal yzed by RPHPLC using

acetonitrile-watcr-TFA sol vent system Reaction

products obtai ned from RPHPLC were characterized by

ESVG. REFHE-CopfsBe vegtitpamix it fallRwed: by EF Monanglyesd (i tthanergduct

856. GRdBM cafigmEdBe GrReEIned th&@ERidi eplideBES cOfjugate (Refer
YALPMT gg conj ugate was 856.07 Da. TheRPHPLC of the

react™B8hm xture fol | owed by ESMS anal yses of the
product indeed confirned the fornmation of the expected
pept i 'he- sirgantograpiiicigaelde (Refteer samplk e tha) | cofaimed 6-amino-6-

chr or@gg%fué&g lafrd pAQf’Ei’@K &E glﬁq\léa év@al&ch%lo nEd ﬁoa@('s Et;?gxre

6- am no deoxygl ucose an GK ( SEQ

r & ealfe@): %C%gw ks repetiop witd glusosaayne; @), ré fcr@mﬂp@ with 6-

(b), r
1 LR s b i on

of tH& aHPYSd'h%)t'SO %“’ﬁ‘cﬁoe‘a‘i‘%‘&’ ! ‘%l??tra%l’(adesﬁSP@S“‘W”?HP&P%“S
from@®BPLLChr e aRiv REIRN Wefe MASSFIPRET WA talcufifeal HSe Sf

( Tabl h e eaks were dance with t

Car oot AT B s RS ¢ At SR G By S

sy arabdEeRinAlo ageitiadees uggiestai mngledbphéit i the talxamelagon ragtion

tSlr’Igﬁ; a{m pde Idyosﬁo %sgact{eshgn 1oﬁ]1l’}cacf TP \ngn Engc/ agoazf: P aptldes pIrP]ceeded in |
| i gatmeh ttreesamt anw hantokpntilmes- aebmyrearpeqatwadesd pr ouieeded. i n
much t he sane way when 6-am no-6-deoxymannose was used
an aniimdglgarsubsiie ¢aarinngaCsama-#-dees yEleeeai slbqegrmine was

(2- anjhQa %iH ey @A@@ﬁ@k (gécy a9 R & WasPNIT@R Sh W KD
ci ther YALPET(XK q EQ E 1) or YALPMI&K (SEQ I D NO

230 RPHREE Iy drafy ‘éobfh‘% Fﬁa§‘°P daecpledihat diresbatrd R fas
substiyatos ety A PEWaEhByt dleabitatsh dfan YAWRET wi t hout the
formati on of an adduct. Exanple 5

Example 5

Sortase-catalyzed ligation of peptides or polypeptides to aminoglycoside

antibiotics

25 The ability of sortase was tested to ligate peptides or polypeptides to
aminoglycoside class of therapeutically important antibiotics that are built up by
a variety of aminosugars of the 6-amino or the 2, 6-diamino type besides
containing several other amino functionalities. The central scaffold of
aminoglycoside antibiotics is the 2-deoxystreptamine ring to which aminosugars
30 are substituted at positions 4 and 6 (as in tobramycin and kanamycin) or 4 and 5
(as in ribostamycin, neomycin and paramomycin). The sortase-mediated

conjugation of the aminoglycoside antibiotics with YALPETGK (SEQ ID NO: 1)
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Sortase-catal yzed ligation of peptides or polypeptides

to am nogl ycoside antibiotics The ability of sortase
wor®7tenterd to |igate peptides or pol ypepti desPC€DIN2007/000115

am nogl ycosi de cl ass of therapeutically inportant

antibiotics that are built up by a variety of

am nosugars of the 6-amno or the 2, 6-diam no type

besi des cont ai ni ng several other am no

functionalities. The central scaffold of

am nogl ycosi de antibiotics is the 2-deoxystreptam ne
r Bngort BAWAMERKaBEROBUYE: §) aodel Papsiie| st Hes &fed- t Qs

4 ange B ng Shlée”Sﬁ(? b aGy.Ch nSE@(ﬂD K agnaGd 'S)EQOID foarsdorSany
(as in T bost anmycin, neonycin and paronp %% The
sort a@@emﬁm captaiging bRK T aedugise gt ‘H‘é be g %%1 si de

antibiotics wwth YALPETGK (SEQ ID NO 1)or YALPMI&X
( SEQEkémpEOs 2) nodel peptide substrates was tested.
O her sequences like SEQ ED NO 3, SEQID NGO 4 and

SEQ §ﬁn s ghae%aﬁ)ﬁh(yngmohd&omtfmmgonwmhmx
e noti

sequenc can be sinl arl)ﬁuse le 6

, S}?nt HEEQ 1D BO: 3bpeptideandanayy ey B aniibiotisn pr oduct f or med
from YALPMI&K (SEQ I D NO 2) peptide and Kananycin B
anti lrh@lsdpadeTﬁeLIpemKqumnmm@mad(t%@tibi@ima@myah@ taes

a0t Dyot o ARIELY, Buh L EA M- 98 o v
5mM CaChaand &Ml ZWMczptnemalpta@emhépn@@ )wthﬁ@rtasmwﬂ A fog 4-6
with, ur%t’%‘g %eagltndongyzag Juglichéh' & QﬁHiroﬁ -of I@?o LR éxREs \6@5 1%

guenc 20 to 40-fold excess_of
tI5i f mmnooace@p aeid GIFAY- thmytlonmétuee%w%wew&BB‘#%L%%"g

anal yzed ok RRHEE Usived aRRIONRELIidne-prefug - ditfined from
sol vent system Reaction products Qbt ai hed from

wer e RPHEEG Ve | puartyireE i diS M el 5 hPse vy m™AssY Gf rfE\EItEO"
r eacty RictPRAAY D 98a8a khd Ind 3xgoaednkbotdieal emqmeajfeﬂALPMT-

theor etical nass of YALP na 0 ate
1160 FgngmycinrR copgas wasokl wﬁi) Eg #F%ﬁ‘& P uree'eIC 0 E%Gd
by ESMwans) gSMs atdiysthe twpm@tmmmdemjmﬂrrwnlﬁq fpn@dom lghe

For maetxrl)e%trc]:d 8cf,pt1tdp antibiotic conjugate. (Refer table 2).

Example 7

Synthesis of sortase catalyzed ligation product formed from YALPMTGK
(SEQ ID NO: 2) peptide and Tobramycin antibiotic

25  The peptide YALPMTGK (SEQ ID NO:2) and the antibiotic, Tobramycin, were
taken in 0.05M Tris-acetate buffer (pH 7.5) (containing 150mM NaCl, SmM
CaCl,, and 2mM 2-mercaptoethanol) and incubated with sortase at 37°C for 4-6
hours. The reaction was quenched by addition of 20 to 40-fold excess of 0.1%
trifluoroacetic acid (TFA). The reaction mixture was analyzed by RPHPLC using

30  acetonitrile-water-TFA solvent system. Reaction products obtained from

RPHPLC were characterized by ESMS. The observed mass of the reaction
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expect ed peptide-anti biotic conjugate. (Refer table

2). Exanple 7 Synthesis of sortase catalyzed ligation
w@e@daeto1d or med from YALPMIGK (SEQ I D NO 2) pe@I/inde07/000115

and Tobranycin antibiotic The peptide YALPMI&K (SEQ I D

NO 2) and the antibiotic, Tobranycin, were taken in

0.05M Tris-acetate buffer (pH 7.5) (containing 150mV

NaCl , 5mM CaCU, and 2nmM 2- ner capt oet hanol ) and

i ncubated with sortase at 37C for 4-6 hours. The

reacti on was quenched by addition of 20 to 40-fold
excesdest s 1kPP P apcd diceipectat igorptgehymassriph YALPMT-

I eac troGHam ik baHatd@Gas AN ak, Yzlj'hd ThY RRRPEE Gf Usd Rgction mixture
acetonitril e-water-TFA sol vent \,\%}?ést e gq}ét on
SRS,

pr odiRieFedpt EfNr enahs e Bempdect FPPRLenRf the

ESMSexpEhed plps@ranabiotidSajugdte. tReertadcy)i onpr oduct was
1144, 03 Da and the expected theoretical mass of

YALP Elrgnym n conjugate was 1144.5 Da. The RPHPLC
of the reaction m xture followed by ESVS anal yses of
t he product indeed confirmed the formatio '-Qﬁ‘fl
¥pe cS(V rifesiseqft SoHase s al e disptionpyodyed fermed Hremg rYAt LGK
2) . eow 808 25ydptinesisPabmenydinastitaical yzed |igation
pr oduct for rred from YALPMITGK (SEQ ID NO 2) peptide

and Ngﬂéiz;g niRy t de@'(% ‘%DTIti'ng’%FP& krﬁean?(ébtpé\/'%n{oﬁ?&a

antibio arononmyci n, were t akén
| n 0 .v@BMalan; i9- (h@;SM Atie-abates byifer gpH 7. @)(C‘Qlﬁ%ﬁt‘%llf’ﬁ‘?\‘@ NaCl,

150my}, INaEl,, §m\4n§@grgerca§f3)gth aza %ﬁ&@@%ﬁgmgboat)wo@n&

i ncubated wth sortase at 370

r'Sac titobeuiad e trestion etpspeneled by 6‘1‘?’“6’[“ Of@OttB 4Q(f°1fi c?P‘YfSS of
exce9s Wfiflordedd defd (APAR &ﬁ@ﬁeg&mﬁl(ﬁhﬁu& Rcﬁ:é\anal yI&ieby RPHPLC
reaction mxture ze HPL
ot BHPE ARl TR liy'\‘}esﬁ{fte%yg‘iaé?ﬂ" gi jpined from
pr od RPHPLObY @t nRstadidrneg BPHERIMS. V(ereob@hwdamhsrmfzmd répgtion
ESMS. The obs the reacti product :
1200 O e oL R D8 R b TR afeelef g U5} v X
YAL PiVERBaoowomgaijugate was 1292.6 Da. The RPHPLC of the reactlon mixture
‘followed by ESMS analyses of the product indeed confirmed the formation of the

expected peptide-antibiotic conjugate. (Refer table 2).
Example 9

Synthesis of sortase catalyzed ligation product formed from YALPMTGK
25 (SEQ ID NO: 2) peptide and Rjimstamycin antibiotic

The peptide YALPMTGK (SEQ ID NO:2) and the antibiotic, Ribostamycin,
were taken in 0.05M Tris-acetate buffer (pH 7.5) (containing 150mM NaCl,
5mM CaCl,, and 2mM 2-mercaptoethanol) and incubated with sortase at 37°C for
4-6 hours. The reaction was quenched by addition of 20 to 40-fold excess of
30  0.1% trifluoroacetic acid (TFA). The reaction mixture was analyzed by RPHPLC

using acetonitrile-water-TFA solvent system. Reaction products obtained from
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conjugate was 1292.6 Da. The RPHPLC of the reaction
m xture foll owed by ESMS anal yses of the product

w0 padgaaBoedNfi rmed the formati on of the expect ePICT/IN2007/000115
pepti de-anti biotic conjugate. (Refer table 2). Exanple
9 Synthesis of sortase catalyzed |igation product
formed from YALPMIG&K (SEQ ID NGO 2) peptide and
R*bostanycin antibiotic The peptide YALPMIG&K (SEQ I D
NO 2) and the antibiotic, Ri bostanyci n wer e taken in

0. OSI%PW aCetc Fﬁ%ﬁg‘%%/]%ﬁ é@&? 2) m ::)?]I srs“%dthe reaction

i nculpadded wast mlaﬂmstmandatthes éfpetiod tKIeoﬁ:tltuD Uhds oTh‘éALPMT—

oo it SRR WaRetht R RBpal of R Saldd fhvoue
reac thmwcdrbeSM& anwhysesari deypraidethydeRRtdR{idhed $herfgrmatlon of the

acet % etcl!’e!i Et n}ﬁ\@&n‘?\'n Efé?&%%%g‘éﬁéfeﬁé(bﬁé m Reaction

produ ai ned were characterized by
ESVS. The observed mass of the reaction product was
1930 F38mpl 1nd the expected theoretical mass of
YALPMTRi bost anmyci n conjugate was 1131.5 Da. The RPHPLC
of t ISgnthedc ofl @ntasa odtalyzed flightiovmmedigt faShd8 faoral ¥AIBVMTGK

t he gﬁﬁgﬁlpep ggpldgg .%%055’% at;l%b{()g%rratl on of the

expe conj ugate. (Refer table
npl e 10 nt hesi s of sortase catalészed ligation

p)r 6dJ<‘5‘P pﬂzsud?réfa\bﬂ’ ARVREQMPRO 25D s 3qépio %@fﬁtfﬁ"aéﬂefe
ﬁl?) dZ;tlﬂ@méﬁ Dﬁsﬁnmstblgatatb Guitbeppeps) C&entémqlng’l\l’lf@ﬂ{M( SE, biam
and the anti bi ot e take

0108 1o F: st A saiprBinoD gi Poufer SoheaaT g et
NaCl ,hotgiM lﬁaacﬂon ﬁﬁkdquﬂﬁﬂﬂb(ﬂby‘rﬁd(ﬁia}ntoﬁéﬂ han®iold eweess of 0.1%
i ncubat ed th - 6

r eac?’i r?ﬁ/\émél caﬂl gsﬁﬁ /9%5d %P rf"ixglﬁe s aﬂg%ed By BEQE%% using
excessetafitri@- \&%rﬂiﬂAf Isukypmasystem: Bedction( TiFlpcts Thigained  from
r eaCtﬂﬁ-{i’rI_,IE: %Erlé rc%ar%%r&%@%gy}gﬁgs byheREﬁ_s'gJV(ga H}%&Sn& the reaction

acet e-wat er | vent system React 1 on
p}(bdlpmdgctoky@saﬂ H3d7f Porand the expected theoretical mass of YALPMT-

Neomycin conjugate was 1194.3 Da. The RPHPLC of the reaction mixture
followed by ESMS analyses of the product indeed confirmed the formation of the

expected peptide-antibiotic conjugate. (Refer table 2).
Example 11

25  Synthesis of sortase catalyzed ligation product formed from (R)yLPMTGK
(SEQ ID NO: 4) peptide and Kanamycin B antibiotic

The peptide (R);LPMTGK (SEQ ID NO: 4) and the antibiotic, Kanamycin B,
were taken in 0.05M Tris-acetate buffer (pH 7.5) (containing 150mM NaCl,
5mM CaCl,, and 2mM 2-mercaptocthanol) and incubated with sortase at 37°C for
30  4-6 hours. The reaction was quenched by addition of 20 to 40-fold excess of
0.1% trifluoroacetic acid (TFA). The reaction mixture was analyzed by RPHPLC
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RPHPLC were characterized by ESM5. The observed nass

of the reaction product was 1193.47 Da and the
wez@aaosedd t heoreti cal mass of YALPMINeonyci n ch@j/iNa0#000115

was 1194.3 Da. The RPHPLC of the reaction mxture

foll owed by ESMS anal yses of the product indeed

confirmed the formation of the expected

pepti de-anti biotic conjugate. (Refer table 2). Exanple

11 Synthesis of sortase catal yzed ligation product

formed from (R%oLPMTGK (SEQ ID NGO 4) peptide and

Kelhariy @B ric@ominteriitest e Soiuenipeypend Beac iRy pPRrEKobtaSEd) from

NO_ Rpand (B8 @BabiiRl ivG B4R MM bilteBed WRELOf a,%qeachan
0.05M Tris-acctate buffer (pH 7. 5% (cont ai ni ng

50nvi
NaCl ,Prasiomh waicR331-8aha DAV exse e JRAOEIFA Bas o;n(g)gLPMT -
i ncuttladh@ﬂydm Bh:ofﬁ@gafteaﬁzﬁ BB1 @37@53. The fRP;ﬂI-PﬁShﬁ) Ufezreacirmmlxmre
reac i.0 to
excodtredRy ESH AR e e BbedcorrytnérRanatof o ne

r gac tdxpa@tempmtﬂé-antmamc ammplgyz o@efeytaRPRIPL Cusi ng
acetonitrile-water-TFA sol vent system Reaction

pr od%ﬁ] %bltgal ned from RPHPLC were characterized by
ESVS & observed mass of the reaction product was
2331.8 Da .and the expected theoretical

( R) 9Lfbests REFpRIASE Fajhlggeg dwrug'awgmsfo Torp 21%1’1\4%5
RPHPLEE QfIDIN®: 4y peptitie fxitl Tabrhnién hitiblidised by ESNVS

anal yses of the product indeed confirnmed the formation

of t 1,0t t
ot s PIRBELE AP 0L B 5L R B
| if'gattﬂl@n lprOdHM:fF rif-gncirsobuffen H RPx$opringg P8Ee Nef-inomdy
pept i @g; m zm Qm&bteemu) mcgmu@at?&h@,tm@aageqfsab(ﬁ)woc for
LPMI&< ( D NO 4) and the antibiotic, br

wer e ftba‘ktérp wrsoTb%WPCPPP Fagayepeed Ppadditgn of ﬁ&u 072@%“ excess
(contai @l%gtrxﬂMtNagxd (‘P @':hgteac&b}d maftMe was analyzed by
2-nerca toet hanol i ncu

tgse at
370C FPLih dpe 42 tOH‘B fyate ﬁ@&r?};\@?ﬁ 8}%“ Or gﬂ?é‘?{‘cﬁgo"o By

aglyi tdb@ined froRRRHP140wdrotidraexdasdy ESMS. The observcd mass of thc
reaction product was 2315.9 Da and the expected theoretical mass of (R)LPMT -
Tobramycin conjugate was 2315.5 Da. The RPHPLC of the reaction mixture
followed by ESMS analyses of the product indeed confirmed the formation of the
expected peptide-antibiotic conjugate (Refer table 2).

25 Example 13

Synthesis of sortase catalyzed ligation product formed from (R)yLPMTGK
(SEQ ID NO:4) peptide and Paromomycin antibiotic

The peptide (R)yLPMTGK (SEQ ID NO: 4) and the antibiotic, Paromomycin,
were taken in 0.05M Tris-acetate buffer (pH 7.5) (containing 150mM NaCl,
30 5mM CaCl,, and 2mM 2-mercaptoethanol) and incubated with sortase at about
37°C for about 4-6 hours. The reaction was quenched by addition of 20 to 40-fold
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of 0.1%trifluoroacetic acid (TFA). The reaction
m xture was anal yzed by RPHPLC usi ng
w@e®roosots i | e- wat er - TFA sol vent system React i POT/IN2007/000115

products obtained from RPHPLC were characterized by
ESMS. The observed mass of the reaction product was
2315.9 Da and the expected theoretical nmass of
(R)9LPMI - Tobranycin conjugate was 2315.5 Da. The
RPHPLC of the reaction m xture followed by ESVMS

yses product i d.confirmed the formation
o KRS e b BB e By IO Eo AT aEa e R b
t abl RPHPLCExsing| ectd@uBynitheris sofvegosisase E@ttainy;&fducts
:Oleg?t é{eg%gcﬁr)] gglﬁm{ﬁ%erwné?egchfaraotgﬁz(eg E,E%e p((i‘étg gloeg mass of t?xe
(R) O rPMI@Or¢dBE QY ds D4<NO7 1249 and i ek peeted Hieptoiiaat ingss of (R)JLPMT

P t
(o TR R AR AN L
20re fellgyed by RS |a9a1§ﬁﬁofutmw@te@ﬁem eohfizesdthefornatiombfost

37C feQbec@B PiphidéaRibbAbESyuelBrIrG DI 9N Was quenched by
addi te?%eﬁ o?é%lo ?o 40- fofugex?éss of 0.1%

trifl orolg gtlc acid (TFA). The reaction nixture was
anal yZ&8yP 9RPHPLC usi ng acetonitril e-water-TFA

sol vent system Reaction products obtained from RPHPLC
wer e Syhthesic elesortasegeakaly e ligationwoditss éorved frmars RIGEPMEEK

r eact g rh N UG bephfas a%ﬁ%oétzm{»@n Mibidie expect ed

t heoretical mass of Par ononmyci n conj ugat e

| e @}@%@5’5@%% ACHHERE et BTG amyein,

conf iweredkdohi 6.03NTElris@betat bufie (er’/e&)t @6htaining 150mM NaCl,

pept | m%néll b ? mM ?onérc%gto%t z}ngﬁefac?rncﬁb%t)cd w1gx)eorta 6@ Io(tzi‘t

14 Sy e51'8 ase |ga on pro
f or Mm@ fooahotR)6 hARMI T EHER WEB qNGichel) bypdgitiprdef 2am@l40—fold

Ellobojgm%&y Onl %a{llltﬂlugpog& i aC-erh(% EIRE Fﬁxé pegct{oﬁ)n%}tﬁma au@e;% llg}lr?

the antibioti 1 C, ostanycin, were t
2005 RPHPLS - seieg aap@mbtmﬂwmerﬁﬂ% 750154ynt( Bsisaj Reiapigpn] Bodmts

NaCl obtained from RPHPLC were characterized by ESMS. The observed mass of the
reaction product was 2302.9 Da and the expected theoretical mass of (R);LPMT -
Ribostamycin conjugate was 2303.53 Da. The RPHPLC of the reaction mixture
followed by ESMS analyses of the product indeed confirmed the formation of the

25  expected peptide-antibiotic conjugate. (Refer table 2).

Example 15
Sortase-catalyzed ligation of Tat and Rev mimetics to antibiotics

Ligation of peptides derived from Tat and Rev protein of HIV to aminoglycoside
antibiotics was considered. Tat and Rev arc two essential regulatory proteins that
30 play important roles in HIV replication. Both Tat and Rev act through structured
viral RNA target sites, TAR in the case of Tat and RRE in the case of Rev (14).

226 -



5mM Cad 2, and 2nM 2- ner capt oet hanol ) and i ncubat ed
with sortase at about 370C for about 4-6 hours. The
w0 e@ciiosomd was quenched by addition of 20 to 40pr€DINR007/000115
excess of O .1%t¢trifluoroacetic acid (TFA). The
reaction m xture was anal yzed by RPHPLC usi ng
acetonitrile-water-TFA sol vent system Reaction
products obtai ned from RPHPLC were characterized by
ESVMS. The observed nass of the reaction product was
2302.9 Da and the expected theoretical mass of |
( R) OISPNrarginfRie 5tsB trapiife ispauensay drgiaedelrotadanadRey gapgimigHe
RPHPL, G @ fof Fe@&cﬁ\%e}ﬁkhpﬁ}otmnﬂlgf Befi@s) @N@Q—ax@%uﬁ%ﬂe (Rg) 1s

anal yses of product i ndeed confi rne
ot HaoanpaEeda TPBATITGE: S AEIEL 1O Sorlyat B MARBRENS
t abl gcptike. @ﬁmlnﬁ‘no:h@c&%&fet as®otat guyzed hdogadin, ombmﬁny&ax

32?. \;gét?‘rq?ygﬁ ﬁ"tg)[ gﬂdblfzé{}g I'IOAJ{ %Ll%#baw‘]\@? @8) Q)e(P conJugates

am negisides ol emaanglydmsﬂé lagbivties agd st alelfoe Rev TiEptidenohinkes

Ia::rgotr %AQur%qsor gefsgggtj) areﬁ_{%@y (;g ré s_‘Pntep Es?lcl: Qc%g% Elﬂfbe%o%}{t d;n lél{;/OI’S
act tiHOUghli®tiouct ured vi raI RNA t ar get sites, TAR in

the case of Tat and RRE in the case of Rev (14) Short

;r gi Wh@%orﬁds&tbt{?ﬁa@&'l@?mﬁ%&fﬁm Qﬁadﬁ?ial\gﬁﬁinef fe@iBndatardig a
ev can mmc e action of respecti

(15) Sosss pgagnizagle Jgfd Gl (i &@ﬁ?ﬁé@%@f‘&ﬁb%ﬁﬁ‘%

te bivd ﬂh@ antfffotitk tpfoctdiied samRciafirfel ik ywanak s;pema@:u paptiye

as the w e tide. nce an no
ant i kﬂltg{r?t& g(Ft%%C%&g]s LR%%% & pr?ptlc{e ssc}ugnce slpa 1r>é resdues 34-50
ri bostfangei nagt C)apgdngal biwiitl tmeTAﬁltamd RREENRNA ( SeGhence

bi o- j Y§P e

ant i ?g{z#ggfvgﬁgﬁw&ﬂﬁ@c legev peptt de ﬁn#(?n gs aesrc])atfol?P a

or desécifived)njegaes | vikelngornyireBerand stpbrempgiin t [Figuegc Picdn The

agpl Qa? e%%eﬁtgll m'a{ghdeM %n?uggfcs HvJayn{ Q&l}x‘dC@M @3- ca-wﬁtcd mass
sortase-cata yzed l1gatron reaction of a non-argini ne

sequéiﬁ@éﬂ%}arryl ng a sortase recogni zabl e LPXTGK (X= E

or M notif (RRRRRRRRRLPXTCK) with the antibiotics

pr ocde@B@E 8 nuch the sane way as the nodel peptide

Peptide ligation to amikacin and butirosin A

The sortase-catalyzed ligation of peptides to amikacin and butirosin A was
25  investigated. These antibiotics, of the kanamycin and ribostamycin class
respectively, are unique in that they carry a 4-amino-2-hydroxybutyrate (ahba)
side chain on the C-1 amino group of the central deoxystreptamine ring. Unlike
the peptide ligation reactions with antibiotics described above, the HPLC
chromatographic profile of sortase peptide substrates (YALPXTGK, X = E or M)
30 reacted with amikacin or butirosin A showed two product peaks [Figures 7, A
and B] Interestingly, both the product peaks of each antibiotics yielded identical
mass (1260.67 Da in the case of amikacin and 1230.67 Da in the casc of butirosin

A) corresponding to a 1:1 ligation of the peptide to antibiotics when analyzed by
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substrate [(Figure 9 (b)]. Likew se, a peptide

sequence spanni ng resi dues 34-50 of Rev and appended
wowao/108ee3 sort ase recogniti on sequence PCT/IN2007/000115

( TRQARRNRRRRWRERQRGGGLPETGK, SEQ I D NO. 5) al so forned

specific conjugates with neonycin B and tobranycin

[Figure 9(c)] The experinental nmass of the conjugates

was in accord with the cal cul ated mass (Table 2).

Exanpl e 16 Peptide ligation to am kacin and butirosin

A The sortase-catal yzed ligation of peptides to

afi kNEALPIambe Fstlisr yesest Ratgrsh PR PIyETeREd aﬂH%@ét site of

ant i bdpahd crl atiodf dine ﬂﬁﬁ&nﬂﬁy&ff&}crﬁﬂCbefWebﬁ)Sthaﬂy&pdfctt]@d assnt
respectlve are uniq e in tEat the

ca
- A HIOBST G GB ) REETDERD AT B REsEGh OB SR &
am neygprodipts Qfaytr(h)ecselﬁ mbmaitxmdeb)cym@reepetracmhné amiimegn the A-

Unli ke the peptid ig tj.o s
desciTbet bane Frit FBLt e Sk Sons o oL opé
sort Esemspseptmtml thiss symber wdseble (Y ARRKT @J(eval)( pﬁptEleGPbSMte to 4-
react ed r | acid
pr od & no Erox%\gﬁ%&r geLSCP > q%“arég%ém iﬁ?}ltﬁ 2?2@%? %’QV"C bot h
t he pﬁ*ngxdu&)t peaks of each anti biotics yielded

i dentical mass (1260.67 Da in the case of am kacin and
1230E8mmplg 1Y n t he case of butirosin A) correspondi ng
toa 1l 1 ligation of the peptide to antibiotics when
anal waagselyil\zEd peplileligation kd iwlwmgyewperminat each

product represented a distinct site of peptide

1598k} 0Ms0 Gu¥RRkat At abm'ﬂ)? ofli biRE ecB C&n}%@itéf\ﬁ@ﬁﬁehﬁﬂbgtrate to

respece?l ve parent antibiotics (kanany

ri bogolayiory TheydBLG prafilsobe sacien BX R H"&“‘&F%th YHERNGE
pf Odg%é HRO: 1§ Béﬁﬁl@ Rhd §RAhibA ek Qdhe PRpPitode [ﬁd)dublewhltfo
anmne in Ari ng or the ani fFlt hel@hrbﬁe i(
chal ﬁ”aéﬁha(f%@“%edd’é@ﬁ%gﬂs SRS R e T‘@cﬁ F&tent Wi
this, sortase was able to transfer rel evant pepti de

substTaake | tlESI4masamnn10562 dfiysaintbstigbprpijdds cused it seriasyEfiatedy
tpo 4- am. nNo- hn¥dr oxybutyric acid (Figure 8).

ligation react1

SEQ Scquence Observ Calculate
ID NO ed d

I YALPETGK 877.55 877.99

2 YALPMTGK 879.53 880.07

3 RRRRRRRRRLPETGK 2049.0 2049.42
1

4 RRRRRRRRRLPMTGK 2051.2 2051.50
8

5 TRQARRNRRRRWRERQRGGGLPETGK 3234.2 3234.64
4
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Exanpl e 17 Sortase-catal yzed peptide ligation to
pol yam ne sperm ne W al so explored the ability of

waerwasm®it o conj ugat e peptide substrate to pol paviNe®s7/000115

The HPLC profile of a reaction m xture incubated with
YALPETGK (SEQ BD NO 1) peptide and sperm ne reveal ed
the formati on a product which was characterized by
ESVMS as a sperm ne-peptide adduct (Figure 10, Table
2). Table: 1 ESI mass anal yses of synthetic peptides
used in sortase-nediated ligation reactions SEQ
Séquédnde 0B8kmess @blserdsercatalyzRd Ngptiod productvinmmETigkn §PXTE5

877. %&t;ﬁmx Eh@é%d%ﬁoé%n&%meZo;ﬂu&RRRRRRRRL PETCK

2049 0 204 2 RRRRRRRRRLPMIGK 2051.2 2051.50
*§R NDDDDMDC\ PETCK QOQA 2 3234 64 4Fabl 2
ESl ‘s sTB%Cs orf t NEKEORDY o) yzed I“?dij%t i on 5E r QHEE O?Wﬁc(?d
frigvm LPXTG cont ai ning peptides and vari )U@Si’d@lﬂh D mass (Da)
nyche WLP ’ﬁG breyiat i ans UggevpIAY e U akses, atid;sss 85
6-lam-ho-6-de gl-ucgose; | = - 6= :
N e S T A A IToT 64
hyds 0 xylaut)lyn“am aehatyciop er fanmeycinM- TMPLAY | 1159.93 1160.64
N =t m@maw abYambcin ¢ ‘*Tbﬂr’dnﬁ'c'ﬁul‘l\@LA'Yc 24108 ‘ﬁ! 414485
g 1! A navel [t herapeutiic an gnostifc bi ocomnjugate
ugefu| YPEPMTGH g&eronemicipdrRirospmyin SMBbthd, 19H&P eil n 183144
bIHOGO NYAQRVEGC )rmfrolstshﬁg lﬁboslamﬁddb$MPHA‘e comorsss| Ng131.31
L /\7" Qﬁﬁ,u ge—t """" bl-e- epogntZitSortase
MTGK “Neo B- $290.74 " 1°1291.48
wherejn‘sard's lbsetonl%? %ey(élg_ fomla group
cgn8i stﬁvIﬂ@/IWK peﬁqbraaw pélOVEf@ﬁt“'r BERLRop [ oRE5HY, | 231579
9!y GOPTROLINTGK 1| FRORERYCRT MParcHuhyBRGINGER, | 246317 | 246391
10 | RyLPMTGK | Ribostamycin | Ribostamycin- TMPLRg 2302.92 2303.75
11 RyLPETGK Neomycin B Neomycin B- TEPLRy 2460.03 2460.84
12 | YALPETGK adg adg- TEPLAY 853.37 853.76
13 | YALPETGK | Kanamycin A | Kanamycin A- TEPLAY 1158.49 1159.26
14 | YALPETGK | Tobramycin Tobramycin- TEPLAY 1142.27 1141.57
15 | YALPETGK | Ribostamycin | Ribostamycin- TEPLAY 1128.56 1129.23
16 | YALPETGK | Paromomycin | Paromomycin- TEPLAY 1289.63 1290.39
17 | YALPETGK | Neomycin B Neomycin B- TEPLAY 1288.63 1289.4
18 |Rev-LPETGK Tobramycin Tobramycin- TEPL-Rev 3498.30 3498.93
19 |Rev-LPETGK Neomycin B | Neomycin B- TEPL-Rev 3646.55 3646.06
20 | YALPETGK ahba ahba- TEPLAY 793.21 793.88
21 | YALPETGK Spermine Spermine- TEPLAY 876.89 877.10
22 | YALPETGK adm adm-TEPLAY 853.94 853.57
Abbreviations used in the table: adg, 6-amino-6-deoxyglucose; adm, 6-amino-6-
deoxymannose; Rev, TRQARRNRRRRWRERQRGGG; ahba, 4-amino-3-
10 hydroxybutyric acid; Spermine, N, N’-Bis(3-aminopropyl)-1,4-butanediamine

-29 -




radi onucl eoti des, flurophores, |igand chronophorc and

any conpound conprising the LPXTG peptide notif; and
wd200a/108003101 ecul e sel ected from a group consi SPCTEN2067/000115

am nogl ycosi de, am nosugar, polyam ne, hydroxyam no

acid, hydroxyam no acid ester, am nolipid and any

ot her conpound conprising these noieties. 2. The

bi oconjugate as clained in claiml1, wherein the

substrate is covalently linked to the bionolecule by a

sortase catalyzed ligation nmechanism 3. The

b$ ocBhatigataémedds:cl ai med in claim 1, wherein the

substrate is a peptide having am no acid sequence

sel ect ed A h®R1 therge@itnng diagihostid lfigcooﬁlgﬁE@equfoN@rgeldel@E@

ED NO 2, .SE ID NO 5 d
cof ?ﬁ(gpp&i?ci\lo Hereﬂ?.rs]eélg @ocon ate co prf?h:’i . _an

a vari ant Juga e aS clained in
claiml1l, wherein the an1ng%1 coside is selected froma
group @orﬂsﬁ@@traﬁgcmpﬂﬁ’iﬂ%dﬁ eenkide BRAt caRg l"r of recognizing

par onony Gifase NGIRRYE sAd shibsHhtd QIMygdcied ﬂfcﬁﬁ‘%n@f&pnconswtmg of
t obramyci n, di bckacin, gentam cin, sisnp

ABtilim d;]eﬁtldeq; S@@?ﬁﬁ)t@F% pr%ltFlﬂ%ka}fqoﬂrO[eﬁ}n lwgeroﬁm antibodies,
strept OnMﬁdx&ut:l@&fd@ﬁMﬁﬂrd'phorby grg@rrw elirbmophe@nindeany compound

vancomnyci n and S e bi oconjugate as

cl ai mred ﬁﬁ"@?%?ﬁﬁiﬁggﬂ%P%mﬂ3 e %H1nosugar is selected
froma group consisting of 6-ani no-6- deoxyglucose

6- ani nd- 6 boeokyranpoge f®ma i HeP6 ceieistingaPl gwimoglycoside,

6-am no- 6; ng%% f"‘l o3, ﬁycﬁ‘&?yﬁ‘x@m@ AROXYdr38Rino acid ester,
6- am no- 6- deoxygdal act ose and 6- ami no- 6- deoxyt al ose.

65 The biaenipiégad anyzpiheg pomneBts GORPETRg st MolEHEY ei n t he
pol yam ne is selected froma group consisting of
sper i ne, TiePBibLnfigie aandaiagmami cﬂaﬂ'm?l Tihercipi the oswpsiget &

as clai nec%vgilgntl():/l 1%'1(9&] :l'd i Gibmblcute %y hay 9&8%%\’%1&% q@al%n

mechanism.

3. The bioconjugate as claimed in claim 1, wherein the substrate is a peptide
20 having amino acid sequence selected from a group consisting of SEQ ID
NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5

and a variant thereof.

4, The bioconjugate as claimed in claim 1, wherein the aminoglycoside is
selected from a group consisting of ribostamycin, butirosin,

25 paromomycin, ncomycin, lividomycin, kanamycin, tobramycin,
dibekacin, gentamicin, sismocin, netilimicin, isepamicin, arbekacin,

amikacin, streptomycin, apramycin, hygromycin, neamine, vancomycin

and kasugamycin.

5. The bioconjugate as claimed in claim 1, wherein the aminosugar is
30 selected from a group consisting of 6-amino-6-deoxyglucose, 6-amino-6-

deoxymannose, 6-amino-6-deoxyallose, 6-amino-6-deoxyaltrose, 6-
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is selected froma group consisting of
4- am no- 3- hydr oxybutyric acid, 4-

wanioaeihydr oxybutyri ¢ aci d and et ahnol am ne. P@I/INZ0€7/000115
bi oconjugate as clained in claim1, wherein the
hydr oxyam no acid ester is selected Froma group
consi sting of 4-am no-3-hydroxybutyryl stearate,
4- am no- 3- hydroxybutyryl palmtate, 4-am no-3-
hydroxybutyryl acetate, 4-am no-3-hydroxybutyryl
pr opi onate, butyrate/ or _
42ami no- Zanwf) gwwg?%f;rwégelé? gtdéoxygalactose and  6-amino-6-
4- am no- 24eaydaiessybut yryl propi onat e,
4- am no- 2- hydr oxybut yryl - butyrate, 4-am no-2-
Zyg:n%ﬁgb;h% r%rcgé%%trag%lg mpeg i rﬁl%la \ éwh%eln the I%)oly%mme is selected
hydr oxy- biieny p glov crepistingef fermine, spermidine and agmatine
4- am no- 3- hydr oxybutyryl pal mtate, 4-

am ng: 2- hm@rwaewgugayerz)éla&ﬂ&ﬂmmﬁn/i« wibreid BR t@a@ﬁﬁmm&@tde
g%clalmedlnclalml erelntgeamn0|

ther NI ESCHE: o BIRBR PR SK d‘&%kﬂ“]‘oe‘éﬂ“ﬁﬁtcrﬁcﬁe“'

or Vi r odha@fth®2-hydt6kybiyilid RGEME c@hinopi@ar i ng t he
bi oconj ugate as clained in claim1, said process

COMPE! Si Nk ocofl %\g]‘ i, Mama&ﬁm&mr m%&ﬁ

peptlde not i recogni zi ng sort a ereln
sai d subsqsrcauSescicstc@,éio@cat giguif P@mstaiggwfoéﬁmmn%h@mxm@utml

pepti des, s Dok pe@%ﬁt@%»hy&%?}b‘%tyﬁlﬁ BAIMRQPV ot ei N,4.amino-3-
i poprotein, antibodies, radi onucl eoti de

fPur ophor1@@’OXYWU@Q}"}&C%‘htﬁoﬁﬁrﬁﬁﬁT3é‘y3‘i‘?iﬂyb§W\yyl d’é‘??ﬁﬁ?a‘ﬁdb“tyrate/
conprisi ng t he,LRXPGyperfdutley il ; - alﬁlhﬁl-ﬂlh@ﬂxﬂgyb@tyryl—
bi onol ecul e .sel ected from A roulg“; nsi sting o

ani nogl ycUSRE ani ndLMyRFZ 38’ PRI oxya4rﬁ‘?f80 -2

aci d, hydrl@mmmmylawadteestammo Hmdfb@wumry‘lpaaﬂndatarWammo 2-
conpound t hese [

sortase t Ec’i gc%eﬂ@'”Tel drx‘gtf?am’nP e3ah<3'f1 16 upfryl’%almgate &
SWbst r at eamn®2$acird><ybut®wbb®owne Ainder suitable
conditions to obtain said bioconjugate

9. The bioconjugate as claimed in claim 1, wherein the aminolipid is either

N-[(3-hexadecanoyloxy)hexadecanoyl] ornithine or virodhamine.

10. A process of preparing the bioconjugate as claimed in claim 1, said

process comprising:

25 a, providing a substrate comprising LPXTG peptide motif capable of
rccognizing sortasc, wherein said substrate is selected from a group
consisting of peptides, polypeptides, proteins, glycoprotein, lipoprotein,
antibodies, radionucleotides, flurophores, ligand chromophore and any

compound comprising the LPXTG peptide motif;

30 b. providing a biomolecule selected from a group consisting of

aminoglycoside,  aminosugar, polyamine, hydroxyamino acid,
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11. The process of preparing the bioconjugate as

claimed in claim10, wherein the sortase is isolated
wo e@mi@ioaphyl ococcus aureus, 12. The process OPCT/IN2007/000115

preparing the bioconjugate as claimed in claim 10,

wherein the substrate is a peptide conprising an am no

acid sequence as set forth in SEQID NGO 1 or SEQ ED

NO 2 or SEQID NG 3 or SEQID NO 4 or SEQID NO 5

or a variant thereof. 13. The process of preparing the

bi oconjugate as clained in claim10, wherein the

afii nogl yclysiogeamino agid estet. @grineliRjpngd @V G‘BIBPOBB‘E%‘?“H‘F‘H@I’STC

ri bost anyghilesoutirosin, parononycin, neonycin,

l'i vi domycin, kanamycin, tobranycin, di bekaci n,

gent am CI n n } G

ar bekaci nP 8“% Sorése fo Ca%&’ﬁé Iﬂ{? égatnr o%gcggﬁo gdl&guggtf?t%and

the bi oconjdhgamdecals uodeabuiablc Pcnldtﬁllom tapltein syifh Bicednitgitpe

am nosuagar is selected froma group consisting of 6-

am nqq, 6-fgo %st%@%ﬁepa@ngamenlﬁo&nﬁigﬂé()émﬁ&nm claim 10,
6- am no-6 deox&al | ose, . 6- ; geox al trose,
&

60arm no- 6WRRETN (e asEaee iS éoﬁﬁfl%mgmd U 4E8se and

6- am no- 6- deoxytal ose. 15. The process of preparing
t he brzoco’ngxwgmess af préparime thei owhpagate B9, clahed & §lainh O,

pol yam newhesrm% ﬁle &Slgs?rgtew P E@ ﬁd@{oﬂ%ﬂsxﬁ%méﬁﬁlb Bdd Qéquence as

sper nine, "sperm and rocess of
prepar i ngse ﬁnethhn O NGat er%FsQ B MPneer $5R B ‘g{pﬁ' POSEQ ID

wher ei n t{g, {'&dﬁ' ERXNATO NPordGhfank o6l ected froma group
consisting o - am no- 3- hydr oxybut yri ¢ aci d,

4- am no- 2- hyd tyric acid and. etahnol am
Cimmoa 1| 31 aerhio! ateies SisebBroEedr afosd i b o
conpri si nghérkie thé eanmjglygaide assebiad e |angrelhra|cms@tlwmf

har ma ' '
P ce Utrila(g:sgilmlygin ac %l?t rE)salrEJ l epa& ciara(gr}x}%(n

neomycin, lividomycin,
kanamycin, tobramycin, dibekacin, gentamicin, sismocin, netilimicin,

isepamicin, arbekacin and amikacin.

20 14, The process of preparing the bioconjugate as claimed in claim 10,
wherein the aminosuagar is selected from a group consisting of 6- amino-
6-deoxyglucose, 6-amino-6-deoxymannose, 6-amino-6 deoxyallose, 6-
amino-6-deoxyaltrose, 6-amino-6-deoxyidose, 6-amino-6-deoxygalactose

and 6-arnino-6-deoxytalose.

25 15. The process of preparing the bioconjugate as claimed in claim 10,
wherein the polyamine is selected from a group consisting of spermine,

spermidine and agmatine.

16. The process of preparing the bioconjugate as claimed in claim 10,
wherein the hydroxyamino acid is selected from a group consisting of 4-
30 amino-3-hydroxybutyric acid, 4-amino-2-hydroxybutyric acid and

etahnolamine.
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18. A kit useful for therapy or diagnosis conprising
sai d bioconjugate as clainmed in claim1l and reagents

wagiovabtoes f or adm ni stering said bi oconjugat e POT/E¥R007/000115
i ndi vi dual .

5 17. . A composition useful as therapeutic or diagnostic agent comprising the
bioconjugate as claimed in claim 1 and pharmaceutically acceptable

carrier.

18. A kit useful for therapy or diagnosis comprising said bioconjugate as
claimed in claim 1 and reagents suitable for administering said

10 bioconjugate to an individual.
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