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LECTIN PROTEIN FOR TREATMENT AND PREVENTION QF
NEURGDEGENERATIVE DISEASES

Figld of Dovaadtion

§  The present Inveniion relales o the proteln for the freatment and revention of

nwodegenerative disease,
Background

Newodegenerative discase is a condition which, cumuses progressive irreversible
damage io the pewsl system. As 8 conssquence of this, neurodegenerative dissase

10 resulls sither In miaxia or Dementia, The pathogenests of the Newrodegensrative
diseases ls characterized by extracelinlar and intercelludar deposition of the axayloid

heta {AB) puptides and hyper-phosphorylation of Taw protein resulting i plagues

and newrefibrillary tangle respectively, leads to oxidative stress and resall in newe
inflanmoation;  Posbteanslationnd  modifieation  of  o~symuwleny,  such e

15 phosphorviation, ubiquitivation snd nitration, has been widely implicated In o
synucloin gggregation process that leads fo Lewy body formation and death of

dopamine newrons, fn addition to this, any sbnonnality in any one of the pathways

comprising: intracellular mechanismr (for example  apoplosis, autophagy.
mitochondrial  dystunction, oxidative DRNA damage and  repaly, ubiguitine

3 proteasome systemy; local tissoe environment (such as cell adhesion, endocytosis,
nourolransmission, prions and tansmissible factows) sysiemic enviromment
{inflanmation sud inmune dysfonction, lipid, metabolic endoorive factors vascular
changes) aud  development and sging {(for example epigenetic changes,

nenvotrophic fctors, telomerss) ele. cause newrodegerative disease,

3% Dementia s defined as coguitive impatrment i more than ong cognitive area
characterized by loss of intellectual ability of sufficlent severity to hterfore either
with cconpational functioning, usual soclal activities or velationship of a petson in
the absence of gross clonding of consciousness or with motor involverent (Sharma
and Singh et al., 2010 Indian jowrnal of Pharmacology Vel 42, fssue: 3; Page 164+

3

30 167 Copnitive avens Juvolved tn dementia fnclodes lasguage (aphasia), motor
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{apraxia), aguesia (Bilure In recognition) & excoutive fnetions {absivact
vensoning, ndament and plavuing) Parrds ML KA Alternstive Medicine Roview.
2008, Vol 13 Issue 2, pRETTS, 31p.) There ave many types of Dementia, including
Alzheimer's  disesse, vascuhe dementls, sud dementia with i'_,e:wy ey,

5 frontotmmnporal dementia, and dementia assoviated with Parkivson's dissase,
Hontington's  discass, dementls due fo hydrocephalig, Wermicke ‘i\@h“kﬁfi
syndrome, and Crentzfeldi-Jakob disease dementios (Hushand, A. and Worsley, &

2006, The Pharmacentioal Jowmnal,, 277 (7426). pp. 579-382.).

Qur aging society Is confronted with a remarkable Incrsase In fncidences of age
W welated nenrodegrnerntive dispases (Rasalan and kee 2013; Gengs & Genomics
volame 35, pages 425-440). Therapeutic and nonstherapeutic approaches such as
change or tntervention In Jife style o proper diet (Gugjit ot al, 2019 Front Aging
Newosel, 2089 1o 36%) are the recowrses avatlable for the treatment of
neurodegensrative diseases. In therapeutic approaches, comwmonly used and
15 approved therapentic agents for the treatment or prevention of neurodegensrative
dissases are cholinesterase inhibitor (Gualantumive, donepezil, rivastigmine),
memanting, istadefytline, dopaming agonists (pramipesole. apomorphine),
levodopa/carbidopa, mencclomal antibodies such as dacliznmab, oalalizinsal,
alemtuzunab and immupomodulators such as teriflunomide. These medicines
W cause severe side effects such as convolsions, nawsea, dizziness, bradveardia, fall
and even death.
Hence, thore is an exigeney o develop new potont therapentios, which have
intrinsic property to alleviate learning and wemory impaltments and regtore normal

expression level of nerve grovth factor (NGF) and Acstylcholine ssierase {AChE)

bavl
o

fo exert a protective effect on brain against disease such as Alzheimers and

Farkingon’s.

The tecting ave carbohydrate binding protein, which are ubiguitous in plavt, animals
and microorganisms. Agghutinating property of the leetin elevated jte application in
advanee wedical ressarch. The therapeutio potential of lectin in newrodegruerative

1.

30 disense has also boon well stndied
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US application 20200017578 discloses nse of fectin with biuding speeificity for s

A

ialic actd such as Limey Savus agplotinin (LAY, Limulus polvphemus agglutinin

k2
,-a

{LPAY, Paecilomyes japonics agglutinin (FIA), lobster agglutinin 1, or Pevascus
monodin letin for the treatment of neurodegenerative disorder such az Alzbetmet's

§  Disease,

US putent 891638 Tdeseribes a method for the prevestion, teatmisnt and diaguosis

of Alzheimer's disease, based on the glveos ;:i&t;unm o of mayioid-bets peptides
in body fuids and dssuss. Lectins fom mistkios, Mecokin asnpensts and

Agrocybe cvlindraven are disclosed as usefnl as medivine or disgnostic agent for
W prevention and treatnent of cortival atrephy, newronal loss, reglon-apesific smylofd
depositing, newritic plagues and nenrofibrillary tangles. U is fther disclosed that
the lecting sre used fo freat o prevent a disease where amyleld beta plagee
depnsitiam iy iaplicated, wheteln the disease is selveted from the group consisting
of perebral amyloid angiopathy and Alehuimer’s disgase or HIV associated

1% nearocognitive dissases.

Tetranectin is a human homotrimenie 21 KD protein belougiog to the O-type leetin
family. Bt i found that the level of jetranectin in corebrogpival fluld decregsed
draraatically fn patients with Parkinson's disease compared with normal control
subjects and tefransctin acts a3 a nowoproteetive agent by inhibiting apoptosis and
20 antophagy in Lamethyl-d-phenylpyridine-induced newrotoxicily (Qlang Xie etad,

2018 World Newosurgery Volume 122, Pages «375-¢382),

The treaiment of neuradegenerative diseuse using sgents such a8 synthetic drugs o
peptides s well established fn prior arts, whereln lectin is used ag g coll surlher
hinding apent or delivery agent. There ia very lmdted Information on the use of

25 locting ag o thevapentio agent In the treatment and prevention of newodegensrative
chisgases, M;;is;n%y in the above stadies the following leeting have been explored for
thiz treatmient or prevention of neurclogival discases: Plant lectine such as suwckia
comurensis, animal leotin such as Penaeus monodine Limex favee {garden stog

mndus polyphemus and Pungad lectin dgrocvbe cylindravea.
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The we of some indigevous Ieetins ay o binding or delivery apent for
pharmaceutical getive agents 1s koown and bas been reported for the freatment of
nenrodegenerative disonse ss well (o.g. US20070243132). However, the potancy of
fectin as a therapentic agent in the freafment or prevention of newrodegenerative
disgase is not studied in dotall, Thus, there 18 8 need for the exploration and

and

entification of a potent fectin that alleviste the beain cognitive impairmen
restore the expression Jevel of nenrntrophic factors sud cholinesterse and confers

high therapeutic efficacy against newrodegenerative disense,

o

Selerotium rolfsil leetin {SRLY is o lectin that has been isolated from the selerotial
budies of the soibbome phytopathopenie fungus S relfil. SRL has specificity
towards Thomwsen-Friedenpeleh {TF) antigen and To antigen, TF angigen ¥ a
disaccharide (GalBl—-3GalNAc-o-80r/Th) that is overerprossed on the vell
surfaes of vartous unan cancer cells, Tr antigen iy & monvaascharids {{s‘u\i:\&t “{i~
SerdThe) W 20107098143 discloses recombinant loatin variants Ree-2 and Beo-3,
which are derived from the native SRL sequence by the substitation of 3 ot 3 amine
acids respectively. The crystal structure of these variants has besn reported (Peppa
et al., Molecules, 2013 Jun 1220061 1084R-65) WO 2014/20326) discloses a
reconibinant Jectin variant derived from the native SR sequence by the substitution

of 12 aming acida
Fbiect of the Invention

The object of the present Inventton #s to develop @ new method for pravention and
tresiment of Newrodegenerative discass. The new method signifies a method
comprising new therapeutically effective agent for the preveution and freatment of
newrpdegenerative discases, Accordingly, i is an obisct to establish the wse of new
therapentic agant fu the wethod of treatment and prevention of newrodegenemtive

<

disease, whorein the new therapeutic agent s a rozembinant lesting

Auother shject of the invention is o provide a recombinant lectin for the treatment
and prevention of Newrodegenerative dissase. Accordingly, the ohject is to provide

recombinant fectin for the treatment and provention of disesses causing demsria,

PCT/1B2022/050056
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The object s also to particularly provide & recombanant loetin for the irnstment and

mevention of Alzheimer™s and Parkinson’s discase.

Vet another object of the invention 8 to provide u composition comprising
seombinan Inetin fr the reannent and provention of newodegsuemiive disease
5

The use of composition comprising recombinant lectin for the eatment gngd

prevention of neuredegenerative disease is also an objeot of this invention,

Summary of the invention

: Y

The presens invention selates 1o @ veconbivant leotin protein for the reatient o
prevention of newrodegenerative diseage wherein the recombinant lectin profein is
derbvad Trow Selerotiunt rolfsil logtin,

u.‘

The preset fnvention further relates 10 @ pharmacoutivel composition for the

treatment or prevention of nevrodegsrsaative disease comprising therapentically
offvetive amount of recombinat lectin protein dertved from Sclerorfum ralfsil

fectin and & phavmaceutically aeceptable excipieat.

The present jnvention also relates 1o a method for the freatment or mrevention of
neurcdegenettive disease whersin the method comprises administeation of an
effective amonnt of reconbinant lectin protein dertved from Scleratium rolfSif

fectin to the subject

The present wesntion relates to the nse of recombinant Jeetin protely derived from
Selerotium volfzli lectin for the treabment or provention of Newrodegensative

disease,

Inn vet another aspect, the present Invention relates o a recombinant lecliv protein
for the treatraent or prevention of newodegencrative discase in a subjeet, whereln
the recombinan lectin proteln s devived from Selerothon rolfSil lectiv, and whersin
the neuredegenerative disease is selvoted from Aldbebner’s disease, Parkinson”

disense, dementia, cognitive disorder and symptoms related 1o dementia,
In vet another aspect, the present invention relates 1o a recombinant leciin protein
for the freatment or prevention of newrodegencrative diseass in a subject, wherein

the recombiventt lectin motein is derived from Sclerotim rolfsii lectin, and wherein

PCT/1B2022/050056
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the newodegenerative diseasse 1s selected from Huntinglon's discass, prion Hscases

n

such as Creutzleld-Jacol disease, Lewy Body discase, diffuse Lewy body dissase

wer, corehral

glutamine {pobvilbrepeat dise

spingl and bulbar noaseular amvp}}} (SBMAY, Atadda, Pigk's diseass, ‘grimazz*y

5 progressive aphasia, maltiple ent atroplyy, pantothonate Kinase- mssociated
nenrdegeneration  (PANK), sp%n al  degeuorative  diseasohuctor  neuron
degensrative discases, bippocampal sclerosiy, corticobasal degensration, Batlen
disease
in yet another aspset, the preseot invention relales © o recombinant lectin protein

10 forthe treatment or prevention of newrodigenerative dissase in a sublest, wherein

the recombinant lectin protein is decived from Sclerothm relfiil lectin, and whersin
the newodsgonomtive disease 1% sclested from motor heuron disease lke
Amyutrophic lateral sclerosis (ALS, also termed Lou Gehrigls dissasy), primary

fateral sclerosis (FLS), progressive bulbar palsy (PBP} a varlant of ALS, Psewdo

15 bulbar peley and Hereditary spastic paraplegia,

According to yot another aspeet, the present invention provides g method for the
trontment ov provertion of nowrodegencrative disease In & subjeot, whersin the
method comprises admindstration of an effective amount of recombinant lectin
protein derived from Sclerotium rolfdd Jectin to the subject, whersin the
20 pemrodegensrative disvese iz sclected from Alzhohmer’s discuse, Parkinsoi’s

disease, dementia, sognitive disorder and symptoms related fo dementia.

Tre yot another aspect, the present Invention provides a method for the reatment or
prevention ol newrodegenerative discase v a subject, wheretn the method comprises
administration of an effective amoont of recombinant fectin protein dertved from
35 Selerothan rolfsii lectin to the subject, wherein the neurodegenerstive discass 18
selected from Huntington's disease, prion discases sweh as Crewtzfeld-Jacob
disense, Lowy Body diveuse, diffise Levwy body disease (ULBD), polvelutamine
{'pc&}f{}}«f{t}maﬁ dizensey, corebral degenorative disesses, spinal sad bulbar wseular
atrophy (SBMA), Adaxia, Pick's discage, primary moegressive aphasia, multiple

30 system atrophy, pantothenate kinase- assoctated newodegeneration (FANKY, spinal
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degenerative disease/motor nearon degenseative dissases, hippocampal sclerosis,
corticobasal degeneration, Batten diseass

In yet guother gspect, the present fnvention provides s method for the treatment or
provention of neurpdsgenerative disease i i adbjeet, whereln the methoed comprizes

administration of wn effective gmotnt of recombinant leotin protein derived fiom

Selerottum rolfxi tectin to the subject, wherein the newodegenerative dissase is
seleoted from motor nouron dissase ke Amvotrophic hieral sclorosis (ALR, also

tered Lon Gehrig's dsease), privoary lateral sclerogis (PL ‘Ss)? progrossives bulbar
palsy (FRPY o variant of ALK, Pseudo bulbar palsy and Hereditary spastic

paraplegia,

Acoerding to another gspect of the nvention, there iy provided a pharmaceutical

composition for the testmet or prevention of newrodegensrative  disers

&

R

comprising therapoutivally effestive anount of recombinant leetin protein devived
feown Seleratium rolfii Joctin and a pharmscentically acceplable exciplont, whoereiu

the neurodegenerative discass is selected from Aldbeimer’s disease, Parkinson’s

disease, dementia, copnitive diserder and synptoms related to dementia.

In yet another aspect, the present uvention provides a pharmaceutical corposttion
for ihe treatment or prevemtion of neurodegeneaiive disease comprising
therapoutically effeptive amownt of recombinast lectin pratein devived from
Selerotium rolfsil lootin and & pharmaceutivally scceptable exciplent, wherein the
nenrodegencrative disease i3 selected from Huntington®s disease, pricen disenses
such as Crentefold-Jacob diseass, Lowy Body disease, diffose Lewy body discass
{DLBDY, polypluamine (polyQ)wepeat diseases, cmrebral degenerative diseases,
spinal and bulbar museulnr atrophy (SBMA), Ataxia, Fiek's disease, primary

progressiv

e aphasia, wultiple system atrophy, pantothengie kinase- associated
notrodegeneration (PANK),  spingl  degeverstive  disease/motor  neuron
degenerative dissases, hippocsmpal sclevosia, corticobasal degeneration, Batten

dissase

fn vet another aspect, the prasent fnvention provides a pharpacentical composition

for the freatment or provention of newodegenerative disease comyprising

PCT/1B2022/050056
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therapentically effective amount of reconbinant lectin protein devived from
Selerothon rolfsi lnctin and a phatmacsutically acceptable excipient, wherein the
wredegenerative discase s selocted from motor rmanon diseonse ke Anvyotrophic

Lok

v disease), primary lateral soliveais

laterad selevosis (ALY, also tenmed Lou Gehy

5 (PLE}, progreysive balbar palsy (PBP} a variant of ALS, P\f"zdo halbar palsy and
Heediary spastle preaplepis,

Acvording to yvol another aspect of the invention, thers iy provided the use of

recombinut loctin prm&im for the treatment or prevention of newrodegenerative

disense Ju a subjeet, wherein the rerembinant leotin protein i3 derivest from

W0 Sclerathun r’ag‘;‘fx‘;&i cotiny, and whersin the newrodegenerative disease iy selected fom

Alehelmer’s disease, Farkinson's disesse, dementls, cognitive diseeder and

symptoms related to dementia.

I yet ancther aspect, there Is provided the nse of recornbinant lectin protein for the
ontrnent or prevention of neuradegenerative dissese in o subject, whereln the
15 recombinant lectin protetn is dextved from Sclerotinm ralfsl lectin, and wherein the
neurodegenorative disease is selected from Huntington®s disease, prion discases

such as Creutz2feldJacod dissase, Lewy Body disease, diffuse Lewy body dissase
(OLBD), polvelutamine {polytdbrepsat diseases, cersbral degensrative discases,
spinal and bulbar muscnlar atrophy (SBMA), Adaxia, Pick's disease, primary
20 progressive aphasia, multiple system ateophy, pantothenate Kinases sssociated
sswrodegenaration. (PANKD),  spingl  degeperatbve dissase/miotor  neuren
degenerative diseases, hippocampal sclevosis, corticobasal degeneration, Batten

3

disease

in yet another aspedt, thore is provided the nse of recombinant fectin profein for the
25 treatment or prevention of seurodegonerative disease I r subject, whereln the
recombinant featin protein is devived from Sederotiom rolfsi lectin, aud wherein the
ueurodegenerative disease i3 selected from motor neuron diseass ke Anyotrophic

fateral sclevosia (ALY, also termed Lou Gebrig's disease), primary lateral sclevosis

{PLS), progressive bulbar palsy (PRI} & variant of ALS, Peeudo bulbar palsy and

30 Hereditory spastic pargplogia,
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According to an gspect of the fovention, there I movided a method for ndneing

.

neweonal outgrowth, whersin the methed comprises administtation of an effestive

snow of recombingn fectin proteln derived from Selereihon relffail loctin 1o the

\ <

subieet,

5 Aceording to the preceding aspects of fvention, the recombinimg loctin protein
& t &

cornprises an amive seid sequencs selected from
DRRQINDNO. 4, or
i} an aming acid sequence having atheast 70% tdeniity to SECGID RO 4,

According to the preceding aspeets of the nvention, recombinmyd lectin profein
10 comprises an amino acid sequience having atlesst 0%, 75%,80%, 85%.90%, 9144,

Q284 3%, DA%, 95%, 96%%, BT, REY, 99% identity to SEG IDNNQ. 4.

Aceording to the proveding aspects of the invention, the effective amount
recornbinant lectin profein advinisteved for the treataent o prevention of the
neurodegensrativee discase is 1o the vange from 0.01 gy to 1000 mp/ke body

15 weight of the subjeot.

According to ane particnlar aspect of the nvention, there ks provided s reconbivant
Jeotin protetn kaving sequence of SEQ ID NO; 1, SEQ IDNO: 2, SEQIDNO: 3 or

SEC D NOs 4 for the treatinent or prevention of neuredegenerative disgase

According to suether pavticular aspect of the inventicn, there Is provided a misthod
20 of treatment or prevention of newrodegensrative disease, wherein the method
comprises administeation of an effogtive amount of rc:s:o‘mbinani fectin protein
having sequence of SEQ ID WO 1, 8RO IDNO:Z, SEQ ID NG 3, or SEQ I NO

4 1e the subject.

According to vet avother particnlar aspeet of the invention, there 18 provided a

25 composition for the freatment or prevention of neurodepenerative diseasy in g
subject, whereln the composition comprises therapeutically effective amouat of
recornbinant lectin protein having sequence of SEQ IR RO L REQID RO 2, 8B4
DN 3 o REQID Nk 4,
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According to avether partionbar aspect of the present invention, thers s ps‘*f}via‘éﬁd

the uge of recombinant lectin protein having sgc;u«n e of SEQ NGy 1 SBQ D

MO 2, BRO D KO3, or SEQ I NGO 4 for the teatment or provergion of
nenrodegenerative diseass in s subject.

According o yet another parficular sspect of the prosent Tnvention, there {3 provided
the use of composition comprising therapsutically sffsctive amount reconnbinant
foctin protein having sequence of BEQ ID RO LARQIDNG 2, SEQINNG: 3 or
SEQ D MO 4 for the troatment or prevention of nowodegenerative discase ina
sulbect.

N

In a particular aspeet of the present invention, there Is provided g recombinant lsetin
protein having sequence of SEQ D NI § SEGQ D NO: 2, SEQ 1D WO 3 o SEG
I NG 4 for the weatment oy prevention of noarodepenerative disease in a subject,
wherein the neuredegenerative disease is selocted from Alzheimer’s discase,
Parkinson’s disease, denwentia, cognitive disorder and symiptoms related to

dementin

I another partioular aspect of the present fnvention, there is provided & method for
the treatment or prevertion of newrodegenerative discase v a subject, whereln the
method comprises sdiministration of an effective amount of recombinant lectin
protein having sequence of SEG I NG; §, BBQ IDNO: 2, SEQ D NO: 3 or SEG
1D NEY 4 1o the subiset, whersin the newrodegensrative dissase is selected fom
Alvhedmer’s disease, Parkinson’s discase, dementila, cogniive disorder and

symptoms related o dementia

In yoi snother particular aspeet of the present investion, there iy provided a
pharmacentionl composition for the teatment er provention of newodegenerative
disease somprising thevapeutically offeetive smount of recombinant lectin proteln
baving segquence of SEQIDND: 1, SEQ D NG 2, SEQ ID NO 3 or BEQ ID KO,
4 and & pharmacentically acceptable exeipiont, wherein the newodegsuerative
disvase 15 selected froms Alzheimer’s disesse, Parkinson’s discass, dementia,

cognitive disorder aud symptoms related to dementia,

10
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v vet another particular aspest of the prosent invention, theve 18 provided the use
of recorabingnt lectin protein having seguence of SEQ 1D NG 1, SEQ I NG 2,
SEQ ID NG 3 oop SEQ D NG 4 for ke tostment o prevention of

nenrodegeneraiive disense in o subject, wherein the nevradegenerative disesse i3
selected from Alzhelmer’s diseass, Pabinson’s disesse, dementia, cognitive

disorder and synyioms related o dementin

In an aspect of the prosent invention, there is provided o method for indueing
newronal outgrowth, whersin the methad comprises administeation of an effentive
st of recombing lectin protetn having sequence of SEQ IDNG: 1, $BGID
NO: 2, 8EQ IND RO 3 or SEQ ID N 4,

Drefinition
The term “leotin” gsaused herein refiors tog carbohydrate-binding protain,
The term Yprotein” as used herein refirs to g polymer of aming acld residuss.

The terny “andne acid” as used herein refers to natwrally ocwring and synthetic
mnino geids, as well as mnine acld analogees mad aminge acid mimeties that have a
function that is stoillar to the naturally cccurring amino acids, Nabwally vocurring
arine acids are those encoded by the genetic code and include the proteinogeniv
amine acids. Natwrally ocowving amine acids also Include those madified atter

transiation in cells. Svnthetic aming aclds nclade now-sanonical wnino acids such
s solencoysicing snd pyrrolysine. Typivally, svothotic awmine acids are not

protelnogsnic aming acids,

The tera “neural® or “Newsal oells™ wre colls that resdde frothe buain, contrad and
peviphioral nerve systems, including, but not lmited to, neeve cells, glial celly

oligadendrosyte, nicrogha cells or vl stem vells,

The texms disease or disorder are used interchangeably waless otherwise mentioned,
& “dissase™ ia g state of health of an snirval wherein the antmal Cot maintain
homeostasts, sad wherein if the disease 18 not amelineated thew the sninad's health
continues 1o deferiosate. “Disorder™ i wy antmal {3 8 stats of bealth in which the

animal is able o mainiain homeosiasts, but i which the antmal's state of health i

11
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less Tavorable thar it would be in the absence of the diserder. The tean “disease” or
“disorder” is used interchangeably, way also refors to any alteration in state of the
body or of some of the onpms, hrtersapting wr Hstiudiog the performance of the
fumctions andior causing symptonss such as discomfot, dysBuetion, distesss, or

even death to the person afflicted or thoss In contact with & person. A disease or

L

disorder can also relate to ¥ distemper, siling, allment, malady, disorder, slohuess,

iness, complaint, inder-disposion or affectation,
The o “nowrodegenerative disease™ inclodes both newrodepensrative dissase or
disorder aud is defined as the gradual and progressive loss of finction or structure
1 of newral tissue and/or newral tissoe function, This leads to ingrease in impairment
ren death of neuranal cells. Probabile cavses of this discase or disorder may be
ag&imw genetic gherration or exposure to teskis, cﬁh&;@;imﬁis o virnses, Sometibhies
the cause may e g medical condition such as aleoholism, @ tumor, or a stroke.
Usoally weurodegenerative diseases cause problems with body setiviliss such ag

15 movenent (valled ataxias) mental fimetioning {ealled dementiay), balansing,

talking and breathing. In corfain case I omay also affect the heart Rmctioning. A
neurodegencrative disease according 1o the invention may lncinde, but isnot Hmited
fo, conditions where nesrons are dysfunctional sndfor degengrating. Noo-limiting
sxamples of such diseases are Alzheimer's disease (AD), Parkinson's diseass (FD),

20 Huntington's disesse, dementia or svmptoms of denentia that causs mots thay ong

nenrodegenarative disease listed hore, fremtotenporal dementin (FTDY, FTI cansed
by mutations 1 the progranulin mroteln or tan protein {e.g., progranulin-deficient
FTLDY, frontotempersl dementis with inclusion body myyopathy (IBMPFEN,
frontotemporal dersentia with rotor nevwron disease, Amyotrophic Lateral Relerosis
3% {(ALS, slso temmed Lou CGehrigly diseass), mmyotrophin latered selerosis with
dementia {ALSD), primary lateral selerosis (LYY, spinal museular atrophy (8MA),
Multiple Sclerosts (MS), prion diseases such as Crentefeld-Jacob disease, | Lowy
Bady disease, diffose Lowy body disease (DLBD), polyelutamine {polyQl-ropenat
diseases, trinueleotide repeat discases, cercbral dogensrative diseases, presenile
3 dementia, senile dementia, Parkinsonisn Hoked to chromosome 17 (FTDRT,

progressive  supranuclear  palsy  (PSPL progeessive bulbar  palsy  (PBP),

12
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psucdobulbar palsy, spinal and bulbar wuseular strophy (SBMA), Friedesich's
atwria, cersbellar ataxia, Piok's disease, primary progressive aphasia, sorficobasal
dementin, MV~ assoctated dementia, Parkinsow's diseass with dementia, derasntiz
with Lewy bodies, maltiple system atrophy, sploal muscudar stvopdy sueh ag
Werdnig-Hollmann disesse, Kugelhorg-Welander disease or congonital SMA with
arthrogryposis, progressive spinobulbae musenler atrophy such ag Kennedy disease,
spincwerehellar ataxia, pantothenats kinases assoviated newodegeneration {(FANK),
spinal degencrative discasghmotor neweon degenseative: diseased, npper motor
neawon disorder, lower motor newron disorder, Hallervorden-Spate syndrome,
amvonopide  lateral  sclerosis-parkinsonism-Gementis,  Guam-Parkinsonism
demertia, hippocampsl selerosis, corticobasal degensration, Alexander disease

Apler's disease, Krabbe's lisedse, newcbhorreliosly, newosyphilie, Sandboff
disease, Schilder's discase, Ratten disease, Covkayne syndrome, Kearss Sayre
syadiome,  CorstmannsStanssles-Beheinker  syndrome,.  herodifary  spastic
paraparesis, Leigh's syndrome, demyelinating diseases, other brain disorders sueh
as bipalar disorder, epilepsy, schizophrends, deprossion, manis, autism, ARHE,

brain trasma inuries and stroks.

1t is well understood by the skilled person that the “newrodegenerative disease’
Hsted ahove, in @ very broad sense may be cateporized as “Dementia™ which for
example includes discases such as Alshelmer's disense, Frontotemporal demsntia
{picks disease), Lewy body dementls, neurofibrillary tangle dementia, wund
symptons related to dementia, Creutefeld-Jacob disease (which has simitar clinical
manifestation as that of Alebeimer), Hippocampal sclerosis, Schilder's discase,
Vaseular (dMulti-infaect) dementia, Huntinglon, Parkinson’s diseass associated with
AD, diffused Lewy body disease {DLEBDY; *Parkinson’s discase ansl Parkinson like
disease’ such as progrogsive supranuclesr pelay (PRP) wultiple systom atrophy
{MBA), and corticobasal degeneration (CBIN "Motor neuror disease’ may include
diseases affecting wpperfdower motor newon reglons such as for examply,
amyotrophic lateral scleresis (ALS), primary latesad sclerosis (PLE), and
progressive butbar palsy (BBP) o vardant of ALS, pseade bulbar palsy and

hereditary spastic paraplegia. These categories may be based on the cause or

13
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meehanism of the disease, organ or body part or body function affected by thess

disease or the relationships between the two disenses,

The term "peoroprotective” or “oyteprotective is nsed interchangeably and refer to
protection o preveution the neuronal cells from abuenmalities caused by ageiug,
5 genefic abervation and external frotors such ay newrotoxin and restovation of the

regularor normad fanetioning of the nevrons.

Therspeutic agent or therapautivally sffective agent s used interchangeably hers,
means an agent adndnistered 1o a subject for reduciog or abolishing ong or weore
symptoms of the disease or disorder, whereln the agent accerding to the present

10 invention i recombinant lectin and the discase or disorder is newrodegenarative
disehse

N

“Newronal Outgrowth” or “weatfie” as used interchangeably here, means a

prajection from the cell body of a nevron ncloding, e.g., an axon o 8 dendrite

oy

The term “modulation” as used herely refers 1o alter or regalate the physiologieal

15 mechanisms, (o meminane potential) of the orpanelle.

The tenmn “therapentionlly effvctive amount” ay used hersin is an amount sufficlent
to effect desived therapeutic benefit, wherein therapeutic benefit implics effect in
the treatment or prevention of neuwredegenerative disease or diseases. The effect is
such that the sulyjert is sither free from the disease or diseases of the symploms of
20 the dissase or diseases ave condrolled or veduced oy there s » delay i the onsst or
pragress of the disease or dissases. A therapeutically effective amouwnt can be
administered in one or more administeations, FPor purposes of this nvention, &
therapeutically effective amount of a recomblvant protein I8 an awount that is
sufficient to palliate, ameliorats, stabilize, reverss, provent, slow or deluy the

25 progression of the disegse siate.

The terms “homology™ or “homelogons™ a5 veed herein refie © Iwo or more
referenced sntities that share af least partial identity over a given region or portion.
Areas, regions o domains of hemology or tdentity refer 10 a portion of two or more
refrenced entities that share bomology or sre the same. Thus, whers two sequenses

M are identical pver one or more sequisnoe regions, they share identity fn these regions.

14



WO 2022/149068

i

P
5

243

ra

e i i §

Substantiad homology refors 1o g moleeule that 18 structurally or fonctionally
conserved such that 8 has or te predicied 1o have &t least partial steacturs or function
of onie or more of the Mraetures of functions (.8, ablological fanetion or astiviy)
of the reference woleculs, or & relevantfcorresponding region of portinn of the
referencs molscule o which it shares honselogy

In one embodinent, the percepiage “heuoelogy™ between two soquesnces is
deterrnined using the BLASTP algorithey with default pavameters {Altschul st al,
Kuclele Acids Res. 1997 Sep LS(ITRR389-402).  In purticnlar, the BLART
glpotithny con be  accessed  on the  Isternst  using  the  URL:
hitpsy/blast neblndmnih.govBlastegh, 1o an alternative embodiment, for global
sequence alignments, perceniage homwlogy between two sequences is determined
using the EMBOSS Needle algorithm using defimdt pararasters. In parliowdar, the
EMBOSE Needle algorithnr can be accessed on the internet using the URL:

hitpss/fwaweblacuk/ Tools/psafemboss_neadle/

Uless otherwise Tndicated, the term “homelogy™ it used intsrchangeably with the

term “segnencs identity™ in the present specilication.
Deseription of Drawings and Tables

Figwrs 1. Pictorial representation of effect of SEQ 1D NG T o ne urite forination

i negronal cells {peld) in basal modsd

Figare 2. Pietorial repressmtation of elfect of SEG ID Nt 1 on newrite formation

in newroral cells (pol2) against MPR+ inducsd damage
Fioure 3: Histopathology lmages (H&E staining: 100X)

Table-1 ~ Cytoprotective sffect of 8BQ I NO: 1 in newronal cells (SH-SYSY}

against neurotoxin (MPP+) induced damags

Table-2 — Antt-apoptotic sffect of SEQ 1D NO: 1 v newronal cells (SH-SYEY) vig

restoration of mitochondrial membrane potential against MPR+lodide damage

Table-d — Anti-apoptotic effect of SEQ N0 in newronal cells (SH-BY5Y )} via

decrease tn Annexin positive cell population against MPF+ lodide damsge

15
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Tabla-d - Anti-apoptotic effect of 8EQ 1D KO 1 in newronal colls (SH-SYIY) vin

decrense in Sab (GU/GT) cell population against MFP fodide tnduced damags

Table §: Effewt of SEQ 1D NO: 1 on nenrdte formation in newronal cells (peld) in

basal model

W

Table & Profective effect of SEC I NGO T o neusite formation in nearoaal cetls
£ S AN LA ; 3 3 K iy 2.
{peld) against nippd induced damags

o

Tabler 7 Eifect of SEQ 1D NGO 1 on expression of blomarkers sssouiated with

Alzheimer’s disease fn Mewronal ool line (BHEYEY)

Table: 8 Bffect of SEQ ID NO: 1 on expression of blomarkers assoclated with

10 Padinson discase ta Newronal eell Hoe (SH-8YSY)
Table % Allocation of Animals
Table 10: Moan Transfor Latency Time (Seo.
Table 11: Bffect of SEQ ID NOQ: 1 oo beatn nerve growth factor (NGE) {pgfnd)
Table 12: Effect of SEG I NO: | on brain Acstyleholine exterase {mUiml)
15 Table 13: Effect of SEQ 1D N 1 on brain TNF-alpha (pg/mb)
Table 14: Histopathology (Mean scorg)
Sequence Representation:

SEQ I NO 4 represents the vative S roffiil Ieetin amino sctd sequence {reposted
as SR ID N in WO2D10/095143), has the following sequence:

20 TYRITVRVYQTINPNAFFHPVER TVWEVANGGTWITITDROHVLTMGGRG
THGTLRFHADNGESFTATFOVHNYKRWODIVINLAADETOMVINQOY YR
QRKNREEAREROLSNYEVENAKGRNFEIVYTEABGNDLHANLIG

SEG 1D NOUL represents a vactant of the 5 rolSf lectin amino acid sequence

{reporied gs Ree-2 in WORGTH/095143) has the following sequence:

o
W

TYKITVRVYQTNPRAFFHPVERTYVWE YANGETWTITRDUHVITMGGSG
TSOTLRFHADNGESFTATFOVENYRRWODIVINLAADETGMVINGOYYS
CRNBEEARERQLENYQVENAKGRNFQIVYTEABGNDLHANLIG
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SEQ I NG 2 ropresenty o vaviant of the 8 roffdil Tectin amine acid sequence
{reported as Ree-3 in WO 2010/095143) has the fellowing sequence:
VYKYFVRV*Y'QT[N?DA FREHPVEETYWRKYANGGTWSTDRDOHVLTMGGRG
TSETLRPHADNGESFTATPOVHNYKRWODIVINLAADETGMVINGQYYS
GEMREEARERGLSNYQVENAKGRNFQIVYTEABGNDRLHANLIEG

SEQ ID NG 3 reprosents & vartant of the & Folfsil loetln anditn actd sequence

{reporied In W 201420326 1) bas the bllowing sequencs:
VYRITVRVYOTNPDAFFHIVER TV WRKYADGUTWSITDDOHVL TMGGRG

TEOTLRFHADNGESFTATPFGVHDYKRWOCDIVTDLAADETOMVINGEYYS
ERKDREEARBRONSNY EVEDAKGRMFEIVY TEAEGNDLHADLUG

Detated Deseription of the lnvention

o the first aspect, the present fnvention farnishes a recombinant lectin for the
tregtment or mevention of newrodegenerative diseasss wherein the recombinant

lootin protein i derived from selerotfum rolfSH (5 rolfsii) locting

It are eibodiment of the present tuvention, the letln v dedved from the group
consisting of, but not limited to, fungus and planis. o some enxbodiments the lectin

is dexived frowm @ soil borne phytopathogenic fungus, such as 8 relfSi,

By “derived from” it will be understood that the lectin may be isolated from i
native environnent, ar thal the lectin comprises an amine aeld sequence whick is
identical or similar to a nafive soquenes

The lectin may comprise an smine acid sequence having af least 60% 70%, 80%,
SU%6, 93%, 96%. 97%, 98% or 99% homology to a uative sequence, The natlve

fectin may b lsolmted from 8 rolfsd,

The lectin may comprise an amino scid sequencs having at least 609 homelogy o
SEQ ID NO: 4, In some smbodiments, the lectin may comprise an amine acid
sequence having at least 60% homolegy to SEQ ID NQu 1L 2, ov 3. In some

embodinents, the amine acid sequence hag at least 0%, BO%, 90%, 25%, 96%,

Byl

¥7%, 98% or 99% homology to SEQ 1D NG: 4 Tn some embodinents, the aming
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avid sequence has a least 70%, S0%, 90%, 95%, 96%, 979, 98% o 9% homology
o SEQHYNOG L2, or 1L

SEQ I NO: 1 has ¥8% homology with SEQ 1D NO: 4. SEGQ 1 WOt 2 has 96%
homelogy with SEQ ID MO 40 REQ I 1K 3 has 81% homology with SEQ 1D

MY 4,

(¥x]

According fo any one of the preceding aspects, the recombinant levtin is a modified
lgetin protein {(Le. a recombinant lectin profein having at least one sodine acld
modification in the moleende, prefergbly in g corbohydeate binding sites) as defined

1 WOR020/044286 which Ts incorporated herein by reference,

I According to some speeific embodimuents of the present foveution, the lestin
comprises an andng aeid sequence selected from the group consisting of SEQ ID

NER L BEQUIDNG: 2or SEQ ID RO L

Accnrding to one specifie aspect of erbodiment of the present Invention the feetin,
proteitt of the prosent invention is preferably synthesized using recowmbinant
15 techuology. The methods for preparing recombinant proteing will be wall-known to
thosyskilled in theart. fu one embodiment, the cloned nuelentide sequences encode
modified leetin proteins that are close to the native leetin amine acid seqoence, but
which provide aliersative propertics. Alternatively, the nucleotide sequences
spcoding the  recombinant loctin profeln can be synthesised using chemival or
2 recombinant means and expressed in a suitable host tu obtain the recombinant
groteins. Suttable host cells include prokaryatic cells and both Tower eukaryotic
cells as well ay higher evkaryotiv cells. Introduction of the recombivant molecule
tuto the host cells can be achioved ning methods kaown o theart, In an exemplary
embodiment of the present invention the sultable host v a8 microbial cell, In
25 prefored embodiment, the microbial vell is selected frow the group cousisting of,
but ot Hintted o, a yeast ool Escherichin coli, nu insect ool Hine or & mammalian
cell line, Further the recombinant proteing can bo obtained by isolation, as an
exprossien product from a reombinant host. I one smbodiment, the recombinant
proteins of the prosent invention, , are purified by comventional technigues,

3 typleally chromatographic methods. Bxerplarily the reeomblnant lectin protein of

*
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the present invention can be prepared by the processes disclosed o applicant’s

previous apphcation WO020/074977,

in another swbodiment of the present Inventiog, the melecular nuwy of the
wecovablnant loctios, defermingd by SDE-PAGE and Mass spectrometry, I8

approximate 16,000 Dalions

Agcording to an smbodimeng, the invetion provides recombinand lectin for the

treatment or prevention of nenrodegenceaiive dissase, wherein the freatment
srsompassss 1o redude or elminate or to dindaish or to allevinte the vgas and
symptoms of the nenrodegenerative disease and provention comprises supprrssion,
conirol or delay in the development or onsel of nowodegesnerative dissase or

symptoms telated & discase.

Aceording to some smbodiments the venrodegenerative diseage comprises the.
dizeuse or disorder caused dus o the degencration of nenrons or nevronat oslls in

5

and around brain or central nRrvong gyston

Thenswodegenerative dissase may be caused due to enhanced e redoced loveds of
biomarkers such as ICAM-U/CDSY, dopamine, serotonin, S100b, Pak7/DIA,
Calbindine I3, B-NGF, RAGE, MPO, Tan, GDNF, o-synuclein, aroyloid beta,
Acstyling Cholinesterase, Periostin, Angloststin converling eneymie (AUE),
Tleembosporin-], Plasma amyloid beta, VEBwadberin, LGALSIBP {Lestin
galactoside binding soluble 3 binding pretein), TNE-u (T’umor neerosis factor

Alfa), The increase ov decrease in the normal leveds of these bomarkers nway
indicate the onset or mesence of newodegenerative disgase i the body under

examninatiion,

For sxample, the 8100b i3 a calehun binding protein that plays vital role in
pathogenesis of Parkinson's digease. The normal lovel of 81006 in a notmal hanan
being without Parkinson’s disease wonld be 10 ppfd. to 180 pghull, whercas

hunan being suffering from Parkinson’s disease would show the woounts from 200
pefrul, and above. Thus, 8 human suljent suffering frova Parkinson”s disease would

have enhanced levels of 8100

19
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According to an sspeet of the loventivn, reconibinant lectin protein i capabls of

lowering the levels of 8100,

Similady, sccording to aun aspest, the recombinant Isetin protein of mesent
invention is capable of modulating the levels of blomarkers sccording 0 the
roquirenents ofthe cells of the body, sud thus treating or preventing the progression

ol the dissase.

In an aspeet of the hoeantion, the markers Hsted above might be responsible for
caue of one or more than one newredegencerative discases, The recombinaut Jectin
potein of the present invention i3 capable of modelating the levels of these
biomarkers and therefore will be effective in the sontrolling of progression or onset

of onve ol more dissase oy disenses,

In otie embodiment of the present fnvention, the recombinant lectin having SEQ IR
Not 1 aids in normalizing the level of bomarker dopamine and serotonin iu the
newotoxin damaged cells thereby restoring the cognitive health of the brain. Asg
dopaming and serotonin hormone are capable of ransmitting signals o nerve colls
and responsible for maintaining sleep eyele, musele contraction, mood functions,
motor, auiononie functions, The cognitive health refers to the health of the overall
brain, tissuss and blood supply as well as its ability to function appropristely under
savious conditions: Good cognitive health fa vitad for the brain to perform all mentsl
processes sollectively known as ognition including, bu st lindted 1o, learming,
intuition, judgment, language, altention, alertaess, focus and memoey {both long
and short-termn). Poor cognitive health due to aping, discasss andfor other cognitive
detriments rechice the brafn's ability to function appropristely resulting in
significant declines n cognitive funstion and parformanes. Some of the cognitive
heatth yelated disorder are Panie disorder, obsessive sompulsive disorder (00T,
attention deficit hyperactivity disorder (AT, season effective disorder (SALH
sloep disorder, mamory loss or disruption, stress, and depressed mood. During h&i’-

\

pathogenesis of the Parkinson's discase the nommal syothesis of Serotonin and

Dopamine is bighly affected and leads to Cognitive health disorder,

20
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In some smobodime of the present Invention, there 18 provided a mathod for the
reatment or prevention of newodegenerative disease, comprising administration of
an effectivie amoant of recomblna Ioctin proteln derived frowm scleroriie roliii

lettin o the subject

The subject may be s meenmshan subject. In some smbodunents, the suljject is
human, Io particudar, the subject miay be g homan subject sulfiniag from or secking

prevention from nenrodegenerative disease.

T an embomidment the method of treatment oy prevartion of newodegsnerative
disvase  coroprises  adoinistration  of therapontically  effictive  amomnt of
recombingt lectin protein devived from sclerotion roffSi lectin, whersin the
therapeutically effictive amonnt of Tertin may be in the dose vange from 0.01 mefky
o 1000 myfke of the weight of the subject, In somte smbodiment the dese mge
may be from 0.1 mgdkg 1o 500 mydg or from 0.5 medkg to 100 mgikg or fom 1
mgfkg to S0 mgdke Tt will be within the capabilities of the skilled person to
detorming an amoant of lectin to be adindmistersd according to the vatwee of the

condition being trenfed and thesabieet

In some embodiments, the recombinant legtin protein of the present invention may

be administered as such ovin the form of a pharmacsutical composition,

Thus, the present invention also provides e phannaceutival composition for the
treatment o prevention of neuwredegencotive discases compiising a recombinant
lectin profein derived from sclerotivm rolfsii leetin and pharaceuticaily scceptable
excipients. Exemplary excipients include sterilised water, physiological saline,

andfor pharmaesutically acceptable buffer,

The cowposition may further comprise prowin stabilizing agents, polymers,
solubllizers, cryoprotectanis, Iyoprotectanty, bulking agent’s diluents or mixture
thereof. The composition may comprise the exc m;wh fsted in appHeants o
pending ndian application 201921027358, which is ingorporated 1 this application
i its entively by 8 way of refirence.

Administration of thy lectin protein or composition may be by any sultable route as

i

understood by the skilled person, including but not Hmtted o, injection {including

21
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mntravenons (bolus or infusion), ntrasarterial Intrapertieneal, subtutancous (Holus
or infusion), intraventrienlar, inframuscalay, or subarachnoidal}, oral ingestion {e.g,
of a tahist, gol, lozcnpe or Rguid), nhadation, topieal, vin g rocosa {such ag the
oral, nasal or rectal muogosald, by delivery in the form of 2 spray, tblst, transdermal

pateh, suboutaneons inplant or fnthe formoof s supposiiors.
. K k

W

In some embodiments, g lectin (such as a lectin having the amino acid sequence of
REQID WO, 2, 3, or d) or a1 pharmaceutical corposition as described hersin s
adinindatered to the subject enterally, parenterally ov topically. The lectin o
phanmaceutics] compesition may be sdministered as a dosags form which i solid
10 {such as mblet or capsule), & lvophilized powder, a lipuid (such as sohnion or
suspension), & semi-solid or any other form as koown to the person skilled ju the
art, The lectin or the phenmaeeutical composition may be adwinistered to the
sibjeet by injectivg a solution or suspension intmavenously, intramuscularly,
intraperitoneally, suboutaneonsly, or intradermally, by depot injection, or it may be
15 administered intrathecally, trensdermally, sublingually or by oral, topleal or

inhalation methods,

As anderstood by the skilled person the suttable foom of the composition may be
determined by the route of administration of the composition. Thercfore the suitable

form of the composition may include but is not limited to, injection for Intravenous

20 (bolus or infasion), bra-acterial, intraperitoneal, subcolansous (bolus or infusian),
intraveniriculsr, intramuscular, or subsrachnoidal routey tablet, cepeule; gel,
lozenge or Hauid for oral ingestion; a solation, suspension or serosol as spravs for
inhalation; gel, spray or cream for topical applivation; ansmucosal composition

for administration vin ofal, nasal o rectal nmncoss: by delivery in the form of a

o
o

transdermal pateh, subowtaneous implant, or in the form of g suppository, The lectin
protein may alse be formulated in restal compositions such as suppositoriss or
vetention coomas. For buceal administeation, the compositions may take the fomm
of talilety or lozenges. The cowposition may be a vesicular drag delivery system
sueh as, but pot limited to, bilosorses, Hposomes, niosomes, tranaferosome,
30 cthosomes, sphingosomes, phammacosomes, molttlamellar vesicles, micrmspheres

and fhe Hke,
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The composition of thy present invention may be bromdated as por understanding

and the knowledge of the skilled person.

ln an ewbodiment, the present invention mrovides the use of recombinant leetin
protewn devived frorva seferotium relfiil leotin for the treatment or prevewtion of

R)(Eiii@ie@@tﬁm catbve dineass,

(%0

Areording 1o the smbodiment the pse nway be of the recombinant leetin protein as
suchor inthe formofenmpositon comprising feetin protein and a phavmaceutically

seceptahle excipient,

vt and embadivng, ent nvention provides o method of lnducing nouronal

focd
vt
[
ey
’n

10 outgrowth by administering an effective smount of recombivent lectin protedn

derived from xeleratiuny ealfsli lectin,

According to the prosst lnvention ‘inducing of nenronal outgrowild indicates
induction of gowth of neurites, wherein the newrites are the projections from the
cell body of & newron. The lectin protelns of the presext invention ave capable of

15 groswing newrites in neurons, when administered to the subject in need thereof,

In oae specific smbodinent of the present invention the reconbinant lechin protein
may be selected from the lectin having sequence of SRQ RO L, SEQ ID N 2,
SEQIDKM: For ‘x?*(,\ ) Wik d

I an ensbodiment, the newrodegenerative discases freated ov prevented according

200 io the present invention are those listed hereln above,

In particular embodinient the neunrodegencrative diseases way be but not Hmited to
Diementia such a5 Alzheimer's discase, Fromotemporal demerdia (picks disease),
Lowy body dementia, neurofibriliary tangle dementin, and symptoms related to
dementia, Crentefeld-Jacob disease (which has similar clindeal manifestation as that
25 of Alzheimer), Hippocampal sclerests, Schilder's disease; Parkinson’s diszase,

Parkinson lke discase such as propressive supranueiear palsy (PSP}, wulliple

systen atrophy (MSAD, and vorticobasal degeneration (CBDY, Ataxiy, cognitive

B

dizorder, motor nonron discase like Amyotrophic lateral sclevesis (ALS), prinary

Tateral selerosis (PLR), progressive buthar palyy (PRP) a vastant of ALS, Peeudo
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bolbar palsy and Hereditary spastic paraplegis; Anowrysim, Hpilepsy, and

Huntington's dissase, Pantothenate kinase-assoctated nearodegeneration (PKAN)

-

Steoke, Batten Dissase, OGashnann-Siraussier-Scheinker syndvoney,  CATIARIL

{Carcbral  gutosonal  domimsnt arleriopathy  with  subvortical infwrets and

leukoencephalopsthy), Cerebeliar Hypoplasia Corebral Arterloselerosis, Cerebral

i

Hypoxia, Chorer, Chronie Taflammatory Dmnyﬁ&inaﬁng Polynentopathy CIDP,
Colpocephaty, glebular ghigl tuwpathies, primary agevelated tauopathy, chronis
tranmatic  encephalopathy  (CTE), agmgrﬁélai\ac{ taw  astroghiopathy, ii;..e.igi-;
syndrome, Lewy body disease lke diffased Lewy body disesss (DLBDY, ponstic
10 discase causing newronal conditiondoss such a3 Splnal mosoalar strophy (SMA &
trinuclestide repeat genstic disorder, congenital sma with artheogryposis a rave form
of SMA., Spinal-Fhulbar Muoscalar Atrophy (SBMAS, polyglutamine (polyQrrepeat
disenses, Frimary progresstve aphasia (PEA), Alexander discass, Apler's diseage,

v

Krabbe's disease, Randhoff disease, Hallorvordon-Spate syndromme and Kugstberg-

35

Wedander disense,

Tnoa very pactionfar smbodiment, the newrodegenerative disease may be selected
from-Alzheimers disease, Parkinson®s diseass, demestis, cognitive disorder and
symploms related to dementia, Amyotrophie lateral sclerosis (ALS) Lewy body
disease, Spinal muscalar strophy and Huntington's disease,

20 In another very specific ewbodiment, the newrodegenevative disease may be
selested from Aldhelmsr’s dissass, Parkingon’s dissaese, dementis, copnitive
disorder and symptowms related to dementia,

The present ivention related to method of trestment or prevemtion of

nevredegenorative disease tsing recombinant lectin protein having sequence of

SEQHID NOL 4 ov ity homologues, fn vitre studies of recombinant lectin having
sequence of SEQ I NG demonstrated significant positive effect on the newonal
cell lines In presence of newrotoxin, The recombinant legtin protected nevronal colls
from neurotoxin, Stmilarly, when effect of recombinant lectin having sequense of

SEQ NG 1 on blomarkers related to neurodegenerative disense was stadisd, it
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indicated the lectin modulated biomarker fo the normal range from the abnonmal

ramge in the disegsed state,

In particular, the Jo vises studics on seversl gell lines for Padduson's and

Alshelmer's or Deprentia was performed.

5 The evtoprotective offect of the reconthinant lectin protein having SECHID N 1
vas elucidated by determining ool viability 1o human newongd cell ling SH-8Y3Y

in presence of newotoxin Dmethyl-4-phenyipyridinium lodide (MEP+ lodide). The

cell viahiliy and redovation of oell viakdlity sgainst the pewrotoxin indased
oytotoxicity was detenmined, SEQ ID NO; 1 with coucentration from 0.00 g/l

10 to 30 p/ml demonstrated 409% fo 86% of evipprotection as compared o positive
contrel Deprenyl with sonentration 1uM to HH M showed around 41% to 76%

of eytoprotestinn.

The cytoprotective effect was studied by initially teating the SH-8YSY cell Hines
with son-cviotoxic conventrations of recombinant lectin protein having 8EQ 11
15 NOT and then the cell lines were exposed to nenrotoxin MPP+ tndide, Deprenyl
was used as positive conteol, Tncrease in cell viabilily between 78.8% ~ 94.9% of
recombinant lectin having SEQ XD NO: | ireated Parkingon induced SH-8YSY cells
was nbserved as compared {o postiive control Deprenyl, which showed cell viability

ranges between 79.3% ~ $1.3%.

20 Bffect of SEQID NO: 1 was evalnated to study the anti-apoptotic effect on human
newronal (SH-SYSY) cell Boe. Lanethylb<-phenylpyridinim lodide (MPF+ lodide)
wag usad a8 a newrotoxin to induee Parkinson’s disease in SH-8YSY cell Roes. The
in wire anthapoptotic effect of recombinant lectin baving SBC D NOLL was
determined using three different stodies,, Annexin V stalning iechudque, Sub GG

35 by Phutain,

\

The anti-apoptotic effect of recombinaut feetin protein of SEQ 1D NQ: 1 s assessed
via restoration of mitochonddial membrane potential in SHASYSY cells against
MPP jodide induced damage. The recombivant lectin protein having SEQ 10 NO:
1 exhibited an anti~apeptotic effect with an increase i the mitochondrial wembrane

30 potential by 22.7%-115.9% a8 concentration mnpe from 1pg/al o 50 pgiml
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The positive confrol showed 40% to 95% of increase In the mitochondrial
menthrane potential al convcenteation from 1 pM o 100 1ML
Further reduction of spoptotic celly wing Annexin positive staining against the

nenrotosiy, MPTH lodide was defermined. Recombinant lestin protein exhibited

£

decrease of apaptotic cells by population from 23.3%-70.4% at a toncentration
from Q00T pgfml ol ;s,gfmi‘.. 2 campétmd s cetls that were not treated with lectin
and were exposed o newotorin, The positive contvol Depranyl showed decrease of
populativa from 27.2% o 38.3% at concentration from 10 1M to 100 pdL
Anti-gpoptotic effect of SEQ IDNO; 1 was further confirmed by svaluating the Sub
10 (GUGL) cell population on human peoaroval (SHAEYSY) cell line apaivst the
nowsotoxin, MFP+ fodide, The study exhibited decrease in apoptotic in Sab (GW/GT)
cell popalstion front 19% 10 35% st @ concontration ranging from 0.001 yefoll
I pg/ml as compared to eells that were not treated with foetin and were exposed to
newretoxin, The positive control Deprenyl showed decrease of population from
15 13% 10 42% ab congentiation from 10 M {0 100 oM. The pewroproatentive efficacy
of the reconddivant lectin having SEQ 10 N 1 s fether validated by assessing
the cognitive health with the aid of Neurtte Outgrowth Assay using newronal cells
PFC12 (Rat Pheochromacytoma cells), The cells were treated with NMerve growth
factor (NGF), recombinant lentin baving SEQ 11 NOs 1 and MPP+ lodiile and
20 tested for newroprotective effect The study demonstrated that the recombinang
lectin having SEQ ID N T possess g potend neproprotective property, as it aids in
restovation of vearife growth by 7.3% - 78.2 % in MPP+ lodide induced damage in
cedls at concentration from 0.0001 pg/ml to § pg/ml. On the contrary the cells that
were treated with ondy NGF and MEFPY fodide demonstrated 0% of protection in the
25 formation of newites.
It is evident from the above studies that the recombinant lectin protein baving SEQ
ID WO 1 possess a ovioprotective effect which prevents the neural cells fom
wsnrotoxing aud decrpases apoplosis 1o the cells considerably. Thas, recombliant

lectin protein of the present invention prevents the cells and therefore the body from
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onsel of the discase by aiding in vislality of the newral cells when exposed to
newroloxin

Further studies were condneted to evaluate the offeet of recombinant leotin protein
having SEQ ID KO 1 oon the newdie gowth, PCOL2 cells wore treated with

tecombinant lectin h&ving SEQ ID NO: 1 at contentrations ranging from 4.001

&%

ugfml to 3 pg/ml. The leatin exbibited fnorease I nuober of nenrites from 19%
W S3% as compared to the untreated eells, The recombinant lectin of present
wvention showed coraiderable newrite outprowth and can by used for the swid

purpose for the subject in need of such treatment.

10 The mechanism of action of recombinant leetin having SEQ ID NO: 1 in
Parkingon’s discasse was determined by wuliplex analysie and BLISA and
sxpression levels of Bomarkers were svalunted. The fost samples are repared by
treating the homan newonad (SH-8YSY) cells with varying concentration of
recormbinant lectin protein having SEQ ID NO: Litom 0.001 pp/ml to 1 pghul. for

18 24 hoand forther trented with newatoxin MEPH [odide ieorder o Induce newonal

damags.

The sty revenls that recomblinant Leetin haviag SEQ 1D NO: 1 restores the
Parkinson’s afferted neuronal cells by sctivating neuroiransmitter, neuroprotective
8 gnaiiiug cascade proteing such as dopamine which increased from 22,9%%  82.5%;
20 Rerotonin which nereased from 5.1% 1o 23.5% and Calbindin D, the lovels
which ncreased from 1.7% - 9.7% as compared 1o the celis treated with MPP+
iodide. On the brighter side, the vecombinant loctin having SEQ 1D MNO: 1 also
possosses a romarkable inhibitory effect against inflammatory cell adbesion protein

such as HUAM-TCDS levels of which decrsased From 6.2% - 41.3% snd caletum

Foed
wr

binsling protein S100b which deereased from 6.5% ~ 11.4% gs compared to the cally
treated with MPPE lodide. Hoswever, there was po significant modulation observed

in the case of o-Synucletn,

The mechanism of action of recombinant leetin having SEG I3 NO: 1 in
Alzhetmer's dissase was olueidated by multiplex analysis. The biomarkers assessed

a0 fo delincste mechanism of acion are BNGE, RAGE, MPG, Tau. The mechaisn
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of action of Alzheimer’s was determined by teating the uman newonal (SH-
SYSY) cells with concentration of recombinamst lectin protein having SEG I RO

’

I from 001 pe/ml to 23 pgfml for 24 hoand Dather treated with neurstoxin

£

Scopolamine in order o induce newrons! damage.

The effect of recombinant leotin proteln having SEQ ID Nx T suprossing the
Alzhelmer's disease wgs assessnd by the activation and inkibition of certain

S 3

blomarkers such as b-NGF a newronal growsh factor Dlomarker whese levels
inereased from 41% to 8% as compared to the Seopolaming trested celly, MPO
{metalioperoxidase) and RAGE (Receptor for advanced glyeation end produeis)
were inbubited by SEQ 1D Nk 1, showing decrease o tholy levels o 4804 1o
64%, and 396 ~ 19%, rospectively. The inhibition of MPC (metalloparoxidase) snd

RAGE {(Recuptor for advanced glyestion sad products) demonstrates the
siguificance of therapeutic effect of recombinant lectin against Alzbeimer’s disease.
RAGE plays o crucial role in prognosis of Alzbeimer’s disease, sincs ¥ s a
nrultiligand surface wolecnls of immunoglobulin superfanily sseves as regeptor for
amyloid-beta protein. Inerease expression of RAGE due to genetic abeeeation
resnits in newral inflammation with geosration of reactive oxygen specles leading
to axidative stress. MPO s av immunoregulatory 'pm? ein plays a vitgl role in
induction of eytokines and it majorly catalyses the conversion of hydrogen peroxide

to hypochlorous acid i preseace of chlotide, which leads to formation of exidation
adducts by reacting with biologieal species. Abnormality in MPO gene resulis in

overexpression of MPQ in frontal cortex roglon of brain leading fo ropenseation.

I vitre studies suggested the safety and therapeutic sffectiveness of reconthinant
fectin protelu against newodegenerative disenses. The therapeutic effeet of
recombinant lectin protein way further validated by determining its favvive Autis
dementia activity using Seopolamine induced dementia in Swiss albino mice, by
measuring the wanster lateney thne in passive avoldanee test, changes iu levels of

brain biomarkers and histopathology of Wppocampus region of the hrain,

The cognitive-enhaneing activity of recombinant lectin protein having SEQ ID WO

{ against se ;w\smmmmﬁm d memory impalrments fo nadee was determined using
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the passive aveidance test. The antmals injected with scopolamine Gvoup (3
showed signiftcant decreage (p=0.001) o transfor lateney tme, (Lo 693 & 542

P

See.) wher compuared with the noroel contrel Growp O, (e, 13570 % 311 Beg)
indicating the shorbtorm memory deficlt In mive. The animads treated with
Daonepezil (3, 25 mp/hy) showed sipnificant increase {P<0.001) 10 transfer
lateney time, (Le. 11061 & 7.02 See) when compared with the G2 lndicates the
scopolantine-indnced short-termn mumory deficll was reversed to normal by the
choling esterase inhibitor donepexil. The andmals treated with recombinant lectin
watein having SEQ D NO T at theee dose Ievels, Group (4 (0.3 mp/kg) showed

significant increase {pa0, 087 (RS20 & 6,52}, GF {0.25 my'kg) showed invrease of

fJA‘
s

SU58 9,08 Sec, and (6 ((}:,'1?, my/ke) showed inprovement 75,81 £ 7.75 See. in

menndry whe eompened to G2

Percontage incroase i transfer lency thme was 48.5% for an andimals treated with
donepezil as compared with pniveated. The animals treated with the recombinant
lectin protein havisg 8RQ 1D NO 1 G4, G5 and G6 with different doses showad
ingreass i fransfer latency dme 33.2%, 294% and 24.9% respectively when

compared with 32,

Farther the Rrain Mowarker such as Braln NGF (Nerve Growth Faetor), TRF alpha

and Avetyloholingsterase {ACHE) levels were estimated by ELISA.

NGF (nerve growth facior) plays a pivetal role in newronal plasticity aud
nonrogenesis via the inhibition of cAME response element binding protein (CREB,
whers cAMP s eyclic adenosine monophosphate) phosphorylations, Impaired
CREB phosphorvlation is 8 known pathological factor of neorodegensrative
disorders, trigering newonal loss i the hippocampus and cortex via @ pro-
apoplotie process. Inhibition of CREB lmpairs behavioural performance on vardous
moemary Wesis. In contrast, overexpression of CREB pramotes newwonal survival and
ameliorates cognitive tmpairments we the cholinergie system. The neurotoxin,
scopolamine treatnent sipnificantly (p<0.001) reduces NOF expression i the beain

when compared with levels obsarved in the novmsal contol gronp. However, the

B

recombinant lectin protein having SEQ I Nk 1 neated groups of varylng dose of
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0.3 mpfkg aud 023 mp'hg showed significant {p<0.001) inoreassd fevel of NGF
{71.6 peoleand 62 pghul, respectively) when compuared with scopolamine treated
dementia group (34.5 pefrald. Donspenail (Posittve contral) treated group showed

increase of 57 pg/mb. The study results Indicate that recormbinant ectin protein

W

baving SEQ 1D NO: T protect or ameliorate learning and memory impatrments by
activating neurolrophie factors and proventing nearonal apoptosis, Further ACHE
activity of the brain In study group was evalusted. The study veveals that
Scopolantine group significantly (p<0.001) increased ACHE activity in the brain
suggesting that the obsmved cognltive Impairments were indueed by cholinergiv
10 dysfonetion. However, prefreatnuent of recombinant Teetin protein having SEQ ID
KO L O5mgdkg significantly {p<0.001) sitenested these scopolantine-induced
impairments, AChE, is welbkuown suzyme whish plays  pivotal role in learning
aud memory. Choling seetylivanferase {ChAT) 18 a critienl cholinergie marker
parficipating in Acetylaholine, (Ach) synthesis. Maintenance of Ach is essential for
15 normal finetion, whereas inordinate ACHE activity results in disraptions tn Ach
levels In the brain, Avetyleholine sigoading sventuslly dextves the phosphorylation
of the cAMP {eyclic adenosine monophosphate) response element binding protein
{CREB), which then translecates inte the nuclous to regulate the transeription of
target genes, It is well known that CREB plays o crucial role In nenronal growth,
20 proliferation, differentiation and survival, Nomerous studies have also emphasized
the interrelationship between  the transcriptional activity of CREBR and

hippocampus-dependent wemory formation.

The study group of aninrals that were treated with neurotoxin scopolaming shewed
ACHE level of 6,74 mUdAnl., whereas the positive contrel, that is study group treated
25 with scopolenaine snd Donepezil showed ACKE Jevel of 4.39 milmi. The stady
group treated with both scopolandiue and SEQ ID NO: 1 showed ACHE lovel of

447 mll/mk ot 0.5 mpfky and .27 mUWmleat 825 0.5 melke and 6,539 mUml &

0123 mpdke. Inthe unttested group the level of ACHE wag 4.19 Ul

In a further study, Scopolamine-induced dementia nereased level of braln TP
30 indienting mild to mederate newroinflamumation. Scopolamine group showsd

stgnificant (p<001) inorease i braln TNFen Jevel (144 pg/ml); meanwhile

30



WO 2022/149068 PCT/IB2022/050056
Revombinant Lectin having SEQ 1D NO: L in dose fovels 0.8 medkg (1217 pefrall),

18

i85

4

(.25 mpfkg (67.63 pefml) and D125melkg (79.53 ppfml) significantly decreased
braln vostont of INFoa suggesting the snt-inBammatory activity, The nomal
aronp without seopolaming treatmoent hag 6102 pp/oals and the positive control
group showed treatad with donepend] and scopolanine showed 136 pe/imi level of
THF-

Detailed histologieal Tnvestigation was performed on HEE (Hematoxylin and

Bosing statned bealn tissaes it Cerebral Cortex and Hipposarmpus (CAL, CA3 and
D) replons, The resulls showed that no significant changes were ehserved in all
the freatment groups as well s scopolamine injected group 1o cevebral cortex and
hippocarapus region exeept the CAR region. The significant {(p<0.01) damage was
fourd i the UAZ region of hippocampus i group G2 Le. scopolaming diseass
corstrol group which showed mean score value o0 2.0 when compared with normal

penvol proup (), Non-significant decrease was observad in (33 that is Ronepezil

treated group, 1.33 when compared with G2, Marcover, the group G5 - ireated with

recombinant lectin protein having SEG ID NO: 1 of 023 mgdkg showed significant
{10,053 deprease valus Le. D.60. and the groups G4 (0.5 mp/kg of SEQ ID RO D
and G6 (1125 mighke of SEQ 1D N1y showed decreass fromean score valne 1
0.67 and 100, respectively, It s well kuown to the skilled persen that the
hippocampus 18 a plvotal region of the tnain for learning snd memory. Adult
hippocampal newrogenesis plays an imporiant role v memory fornation; therefore,
impaied neurogensals and nenronal intogration are regarded as pathological
festures of neuradegensrative disorders. Thus, recombinant lectin protein haviag
B D NO: L resiment nnkedly reversed the scopolaming indoced nhibition of
.x}e:m‘egenssis in the hippocampal structure it CA3. This nenrogenesis s known o

depend on the aolivities of both newrotrophing and their recoptors,

According to an smbodiment of the present tnvention, the recombinant lectin
protein derived from selerothon relf$if lectin having SEQ 1D NO; 1 prevents the
ueuronal cells frow apoptosis due to excitotoxivity and restores the function of the
nerons by a newral growih in disease induced andnsel models. Excifotoxivity can

necur from toxie substances of endogenons or exogenous ovigin which is the
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mechanism i newrodegemsiive disease such as Alzheimer, Parkinson,

Huntington's disease, Amyotrophiv Jateral sclerosis (ALS}, dementia ete,
Exeitotoxicity 1a the over sctivation of the neurniransmitiers that primanily causes
severe danages to nerve colls by affecting the mitochondrial fusctions which in
turn resnlis in exidative Meesy, The excess infloe of caleiom lons may glso by one
of the mechanisms fnvolved i neuronal foss, As s rosudt of this, the netronal cells
lose thelr fonctions and are degenerated by apopiosts, Thevefore the recombinant
lectin protein devived from selerotium rolfdlf lectin having 8BQ ID NO: 1 has
therapeutio potesey for the treatment or prevention of nowodegerative dissans
such as Alzbheimer, Parkinson, Huntington's diseass, Amyoteophic lateral sclerosis
{ALS), dementia, where it prevents the neuronal cells from apoptosis by vestaving
the nitochonstrisl membrage polentiads) regulating the expression fevels of cenain
bomarkers leovels whieh plays bey vols in functions of the newwons and also siding

in neuronal growth.

In further aspest to the embodiment of the present invention the lectin protein
derived from sclerorfumr rolfsii lectin exhibited therapeutic efficscy snd was
affective in provention aud treatinent of neuredegensrative disease such as
Alzbeimer’s, Parkinson’s and Dementia or symptoms. related o domentia. The
loctin further exhibited effective in neurite ontgrowth and restoration of cognitive

funetions in the disease nduced models,

Examplen:

The following exmuples are given to demonstrate the best mode of pecformance of
the invention. Examples do not Hmit the Invendion fn any manner.

SH-SYSY- Colls are derived from sub cloned celbding of SKN-SH human
newroblastoma cells It serves as a model or neuredegensrative disorder, as the cell
onn b modified to various types of fuanctional neorone by adding specific

compounds, Hence this property of the SH-8YSY cell Hnes made them a suitable

moded for experimental nourolopieal studies, including wialysis of newonal

differentistion, metabolism, and fnction related to nowrodegenerative processes,
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nenrotoxictly, and newoprotection. The Human Newronal eell ine SH-8YSY waa

procured from Mational Centre for Cell Sclence (NCCS), Pane.

The SH-8YSY cell line wad muintainsd in DRMEM: Ham’s F12 (1) + 10% FBS
growth medine nader prowth vendition 3% QO 37°C and 93% humidity, The cell
Hue was sub-culiured by splitting the cell suspension tntoe fresh flasks and

supplementing with fresh cnlture medivay

P12 Cells The advenal phaseclromocyioma (PCI2) cell line was originally
isnlated from the advenal medulbp ol fhe var Theability of PULY cells 10 synthesize
and  store  dopamine and vessmble sympathetic gauglion  newons. upon
differantiation with nerve growih faclor (NGEP) made them suitable meodel for the
Parkinson’s disease, The Rat Pheoshromacytoma cells PCIZ was pracured Toom

Ameriean Type Qultore Collestion (ATCC) USA.

The PCI2 cell line was maintained in Hans F12 + 10% FBS growth medium under
prowih condition 8% Ty, 37°C and 95% humidity. The cell Hoe was sub-cultured

by feypsinization and splitting the cell swspension into fesh flasks and

supplersenting with fesh culiure medium,

Agquenns selution of recombinant lectin protein having the sequence having 8EQ
ID WO 1 was provided. The stock solution was difuted fn Serumt Free Medium

{(8FM) 1o achiove Hnal concentrations.

Example 1 Evalustion of Cytoprotective Effeet of SEQ I MOy 1 in Neurpual

Clells for Boneficial Bffeot in Parkinson's divesse

The oyloprotective offect of SEQ I NO: 1 in SH-SYSY neuronal wells was
conducted nsing fhllowing assay.

The Human Newronal SH-SVAY Celly were counted using hemogytometer and
plated in 96 well plats at & density of 25,000 celle/well and incubated at 37°C for
24 h, Affer incubstion, ostls were teated with recombinamt lectin protetn haviag
the sequence of SEQ 1D NO: 1 at concentrations ranging from 0.001pgfal 30 pg/ml

for 24 h. After 24 b of eatment, vells were exposed to nenrotoxin {M_PP-«E» todide,
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trabd} for 2dh. Colls trented with MPP+ lodide slone wore included as negative
contrel, Untreated cells were ncluded as control, Cells treated with Deprenyd (1

pM -~ 100 M) served ax positive control. After treatment, the vytoprotestive effes

¢
of SEQ HY NG Ton vell viability was assessed by 3-(4, S-dinethyihinznl vl 32,5+
S ciphenyl tefrazolivie bromide (MTT) sssay ¢« The plate was talen ot and 20 glof
§ mgfal of MTT 3-(4,S-dimethythiarol-2-¢1-2,5-diphenyl totrarolivn bromide
soefution was added to all the wells, The SHASYRY colls were inenbated for 3 ha
37°C, The supsmatant was aspirated and 150 pl of DMSO was added 1o each well
to dissobve formazan orystals, The absorbancs of cach well was read at 348
W using Synergy HT micro plate reader, The protective effect of the SEG I N Ton
survival of SH-NYRY colls against MPP jodide induced damage was determited
ax: The viability of cells was determined su:
% Cell viahility = {100-% Oyviotoxieity;

Where, the percentage evtotoxicity comresponding to sach treatment was calonlated

13

4

as follows:

% Cytotoxieity = [{R-XYR] *100

X = Absorbance of eells treated with MPP+ fodidefrecombivant lectin having 8EQ
ID NG T+ MPP+ Todide

R = Absorbance of Control cells {(Untreated)

20 Perceniage protection was caloulated as:

[(Absotbanor of BEQ I NO: 1+ MPP+ Jodide) - {Absorbance of MPP+
Todide){Absorbance of Untrested) ~ (Absorbance of MPP+ lodide alone)] *100

Table-1 « Cytoprotective olfect of Recombinand levtin having SEQ HI MO T in

neawenal eolls (SH-83Y3Y) apainst neurotoxin (MFP+) indused damage

Nesrotuxin | Sample Convenfration | Porvenfage | Percontuge Peresutage
syfstoninity | Viahiliy Proteetion
{w.rd sontrol}
Untveated g 100
MPP Todide(ImM) 354 646 0
i 207 9.3 418
16 18.1 1.9 48
A 87 913 5.8
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Deprenyl | 30 9 91 4.7
{(ub) 100 11.8 8835 673
MPP )
Terdidle SEQ I 000 14,9 85,1 4.6
{1mhE) Nx 3 0.01 R 863 61.8
{pgfmiy 005 11,2 88,8 848
.1 17 83 52.6
1 212 R 402
5 174 82.1 49.6
i) 5.1 04,9 85.6
30 13.4 86,6 621

Fxwmple 2t Evaluation of sati-apoptotic effeet of recombinand leotin haviag

SEL D NG i nearonal colls for beneficial offect in Pavkinsen's dissase

The anti-apoptotic effect of recombinant feciin having SEQ 1D NOQ: T i sewronsl

poas

gells for benoficial effect In Parkinson’s discasy was determined ualng following
ASSUY.

g

Example 2a: Determination of effect of rocombingnt lectin having SEQ IR NG L

en mitochondrial membrane potential

Cells were connjed psing hemooytometer and plated tn black well, 96-well plate at
10 a density of 25,000 callsiwell of the complete growth moedinn. The plated cells
were incobated sverntght i 8% QO Incubator at 379C, After 24 b, sells ware
treated with concentrations of recombinat fectin protein having SEQ IR NG 1
ranging from 1 pefml ~ S0 peiml for 24 b Afler 24 hoof treatment, cells were
sxposed to damage (MPP+ jodide Tmd) for 24 b Cells trsated with MPF+ jodide
15 alone were inchuded as negative sontrel. Untreated cells wers included as contral,
{2olls treated with Deopreny! served as positive control. After MPPH odide sxposurs,
the protuctive effont of recombinant lectin proteln baving SEQ 1D MO: 1 on
mitochondrial membrane potential was assessad by JO-1 assay as folism‘s; after
weubation, the supernmiants were discanded and 100 pb of JCT ~dye solution
0 {prepared by difubing 1 mb DMSO stock i to 10 pM i IxPBSE) was added 0 cuch

well, The cells wore then ineybated with the dye 1o €Oz incubator at 37°C for 18
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min. Affer 18 min of incubation, the supsthatant was rewoved, and the cells were
svashed twize with IxPRS (phosphate buffer ssling). 100 pd of IXPBY was finally
added to eachowell, Red Hucrescencs (excitation 330 nw, emission 800 nm) and

green fluorescense {excitation 483w, ondssion 5335 an) were measured wslog

%

Biotek Synergy HY plate reader, The mitechondrial membrade potential {Aym) was
catenlated g the vatio of futenstiy of red fluorescence o infonsity of green
fluorescemee descrihed as follows:

Ao = Intensity of red Hnoresesuce/ Intensity of green fluorescencs

The porceutage ncrease/restoration fn Mitochondrial Mesbrane Potential agad
W MPPindide damage was endoulated as:
¥ Tneverse = [{R-XVRY #100
Whers X = Ay cowesponding to SEQ ID NG 1 MPEP+ jodide treated cells

== Qg eoressponding to coutrol cells (MPP+ odide damage slone)

Tahled - Antb-apoptotic affect of SEQ 11 NO: 1 in newonal cells (SH-8YSY) via

1% restoration of mitochonsdrisl membrans potertial againgt MPP jodide damage

Sample Conecentration | Mitochondridl | % Inorease in
| membeaus Mitoehnulyind
potential potential  fwant
goxtrol}
Untrentad 31
PP Todide (1M 1.8 &
1 2.8 382
14 31 67.9
Dopreuyl (3D 25 3.6 95.3
R3] 3.3 798
100 2.6 ERAY
PR i 1 2.3 227
Indide SEO 1D NO: 1 5 34 6.6
(P SEQIDNO1 ;
(i) | SEQIDI 10 q 1159
{g/miy .
S 2 14 84,7
30 3.3 77
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ot of Reeowhinant Lectin Frotein

I NGO L on Annexin-Y Stalning

After incubation, colls were trented with recombinant lectin protein having SEQ 1D
N Lat concontrations ranging from 0,001 pgfod - 1 pgdod for 24 h, Allee 24 kol
5 tregtment, colls were exposad fo dansage (MPRe jodide 1 mM) for 34 ko Qedly
treated with MPP+ fodide alone were inclnded as negative control, Unitreated cells
wer inchuded as contrel, Cells treated with Deprenyl served as positive control,
After testroent, cells were hurvested by trypainizasion and processed for Annexin
YV oassay as follows: Cell were gently harvested into me-lobeled stertle contrifuge
10 twbes and centrifuged af 300 x @ for 57 min. After 24 b of trestment, cells wers
guposed to damage (MPPHiodids Tad) for 24 b Cells tregtod with MPP® fodide
alone were included as Contral, Untreated cells were ineduded as negative contral,
Cells tregted with Deprenyl served as positive control. After weatment, calls were
harvested by trypsinization sad processed for Annexin ¥V assay as follows: Oell
15 were gently harvested indo pre-dabelled sterile contrifuge tubes and contrifuged al
300 x g for -7 min, Supernatant were discarded and the pellet wag resuspended in
200 pl of fresh culture medivan 100wl of cell suspension was transfereed into pre-
fabeled sterile conirifuge tubes. 100 i of Annexin-V reagent was added toeach tube
and incubated for 30 min ar BT fu ded Cells stained Tor SmexinV were then
20 wansfered fnte O6-well plates and acquired on flow oytometer {Guava
jechnologies), Percentage of Annexin-V positive cells was dotermined.
Percent inhibition in apoptotie cells = [(% Annexin positive cells iIn MPP+ iodide
alone} ~ (% Annexin positive cells in Recombinant Lectin having SEQ 1D NQo ¥ +

MEPP fodide) % Annexin peattive colls in MPP fodide alone] 5100

P
&1

Tabie-3 — Anti-apopiotic effect of SEQ I NO: 1 in nevronal cells (SH-SYSY) via

decvense o Annesin positive pell population agaiust MFP+ fodide daraage
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Sampie Concantration | % Apopiutic % Deevasse fn
sells {Anenxin | Apoptotic calls (vt
v NPT balided
Untreated 8.9
MPP+ Todide {1wd) a1 0
' 0 3 272
Depreayl (PC) 125 2.3 38.3
MEPe (b 100 X 8.4
fodide  IORGTO NGO | G001 {8 6.8
Qb ugimia 801 i3 0.4
(.05 RES 358
0.1 31 I35
1 2.3 43.2

xampie 2o Antapoptotic sffvet of recotubinant lectin protein of SEQID I\M’

in nenronal colls (BH-8YIYY via decrease dn Sub(GO/G1 oell poonlation against

MPR+ jodide tnduced damags

After inenbation 1 o Example 2a and 2b, cells were harvested by trypsinization
and processed for Cell oycle assay as follows: Cell yele veagent containg PI stain,
sehdeh staing IINA of pelly in different phases of cell eyole; Rab(GO/G1, G1, 8, G2

and M. Cells in Sub(GO/G1) phase correspond to apoptotie dells.

Cells were g;{:mtiy harvested into pra-labelled contrifuge tubes and centrifnped at

430 g for 3 min, BT (ow buake), The supsratants were removed carefolly and
discarded, 1 ml of 1X PBRS was added to the pellet and resnspended gently 1o make
homogenous suspension. Colly wers centrifoged at 450 ¢ for 5 min, RT (ow brake).
The supernatant was carcfnlly removed leaving bebind approximately 100 wl of
FBE. Cells wors resuspended gently yet thoroughly in residind PBS, The vells ware
fixed by adding lee-cold 70% ethanol (100 pl) added dropwise into cells in each

tube while vortexing at low speed Cells were stored at 4°C for 24 b prior to staining.

Ethanol fixed cells were contrifuged at 450 ¢ for § min, RT {ow brake) the
supernatant was carefully removed (not fo touch the pellet) and dscarded. 1 mlof

X PBS was added into pellet and rosuspended gently. Cells were incubated for |

mimute at RT. Colls were contrifuged at 450 g for § min, RT (low brake). (washing

step} The supernatant was removed ca
PRS, 200 @

refidly leaving behind approx, 20 1l <50 wlof

of Cell Cyele rengent was added into vach tube.  Cells were

resuspended gently and mixed. Cells wers incobated for 30 min, RT, Dark. The
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stained samples wers transforved into 96-well plates and seguired on flow cytometer

P

{Guava technologles) Percentage of colly in Sub (GOH/G1) phase were doetermined.

Percent inhibition in apoptotie cells = [{% Sub{GO/GT) colls in MPP+ todide alone)

/G el in

Yo [ub{GUAGT) colly fin BRO 1D NOG; 1+ MEP jndide) % Bab(l

- {
MEP+ lodide alone] ¥100

W

Table-4 - Anti-apoptotie effect of SEQ IR NO: 1 inncoronal cells (SH-SYIY) via

decregse in Sab (GO/GT) cell population sgainst MPP todide indueed damags

- Suwapls Comeontontion | % Spoptotiy | S Devrsasn in
selly Apoptutio eally et
BubGHG} | VPP odide)
Untreated 1.8
RMEP Lodide Qmdh) 34 4
i) 2,9 12.8
Deprenyl{PCy {38 24 2R3
MPP+ | (uM) T 5 el
Todide + G001 27 58
SEQIDNG:IY g 2.2 333
(ngfonk) 0,05 24 29.9
RiRl 2.4 277
1 22 s

10 Example 3: Evalustion of Effect of SEQ 1D Ny 1 on Coguitive Health in
Parkinsow's disease By Newrite Ouigrowth Assay fn Vitre

The Cognitive Health in Parkinson's disease By Newurite Quigrowth was studied by
following methods:

Parample Ja Bffvct of SEQ 1D NO: 1 on Mewite Fenmation in Newenad Cells
(Fel ) i Basal Moded

Cells were counted wsing haemocytometer and plated o 2d-well plates at the

densities corrasponding to Ix104 collsfwell/S00 pl ofthe prmxfiinmmmn, Thevells

were then neuhated for 48 & o 336 00 Incubater at 370 Effect of Becombinmg
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15

20

Lectin baving SEQ 1D NGO 1 on newlte formation was evaluated in both basal and

MEPH damape nduced madel,

For basal madel the pefzent incrsase in nenrite formation was defermined as follows
% Inerease = [(No. of Neurites in Treated oslls - Mo of Newites in wtvented cells)
No. of Newites in untreated oolls] X 100

Table §: Effect of recombinant lectin protein of SEGQID NG | on newite formation

i newronal cells fpel2) i basal model

Sample Conesniration | Averags e Protegtion bw'the
Nk formstion of Rewdien

Meuarites G L MEP)
Untrested 18 8

Recombinant lectin | 6.001 37 34,7
SBOIDNO: 0.01 26 472
pnaat! {1 21 1I89

5 24 34

Example 3k Profective Bfeer OF SEG ID NGO On Neurlts Pormation 1o Neoronal

Cella (Pel) Againgt Mppt Induced Damage

The percent protection {n newite formation against MPE+ indweed damage was
determined as follows:

{{ACBRWC-BY X100

Where,

A= Mool nouites In Cells treated with NGF + SEQ ID KO 1+ MPP+

B = Mo of neurties in Cells treated swith NGF + MPP+

e N of Nonrites Cells freated with NGF alone

Table 6: Protective effect of revombinant lectin protein having SEQ 113 NO: 3

on nenvife formation o nearenal colls (peld) against mppt Induced damage

Sample Concontration | Average Noo | %% Protection  in
of Neurlies | formation of Nearles
(vt MPPy
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Untreated 4 R¢
NGE (200 ngfmb 38 180
NGF (200 ng/mirt MPP (100 ubd) 20 4
Recombinant lectin SEG { 0.001 21 1.5
NG .01 28 43.6
pgfal 0.1 34 6.4
t A 783
3 30 582

Feunple 42 Blreldation of mechoniom of action of recombingnt fectin profein
having SEQ 1D KO: i Parkinson's end Alxhebmer’s by multiplex analysis
Culture and malntommes of coll Hae

]

AL Estimation of markers by oaltiplex snalyvais! BLISA

After overnight inonbation as in the previous sxamples, cells were {reated with
vecomibinant lectin protein having SEQ ID NG { stdifferent concentrations ranging
from D001 ppdnl ~ 1 pgfml for 24h for Parkinson. discase and 0.01 pgfml - 23

pgdod for 24k for Alzhetmer’s disease.

e Pakinson Disease: After 24 b of pre-teestment with recombinant tectin protein

having SEQ 1 NO: 1, cells were exposed (MPP+) for another 24 b Cells

weated twith MPE+ lodide were moleded as Control. The cells treated with
Deprenyl wers included as positive Control,

s Alzhelmer's Disease: Alter 24 b of presteeatinont with recombinant leetin

protein having SEQ I NO: 1, cells were exposad o scopolumine (dmM) for
another 24 h. cells freated with seopolaming were ineluded as Contrel. The

colls treated with Galantamine were incloded as positive Contral

The levels of markers were determined by multiplex analysis as: Cell oultupe

superatants were diluted (1:2) with Calibrator Dilnent. 30 pd of standard or sample
was added per well. 30 gl of the nderoparticle socltail was added to each well of
the microplate and coversd with a fofl plade sealer The plate was Incubated for 2
howrs al room temperatues on & horizoutal orbital microplate shaker. The plate was

washed using a magnetic device designed 1o aecommodate a microplate, Washing
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i

20

v

wis done by applying the magnet to the bottom of the microplate, sllowing 1 mjuue

e

befurs renoving the Headd, 8lling cach well with wash budfer (100 pl) and slbowing

botiore removing the liguid again, 50 pd of diluted Rletiv-Antibody

1 onute
Cocktnil was added to ench well, Covered the plate with a foil plate sealer and
incobated for 1 hour s room temperature on the shaker. Repeated the wash step, 50
ad of diloted StreptavidinPE was added to cach well, The plate was secunraly
enrvered with a foll plate sealer and incubated for 30 minntes at roem tenperabre
on the shaber. Repeated the wash step. The microparticles were resuspended by
adding 100 pl of Wash Buffer to each walll The plate was nctbated for 2 minutes
on the shaker and read within 90 minntes wing Magpix® multiplex machine.
Levelyof biomarkers for Parkinson’s and Alrheimer's dissase ware estimated using

Magpix® muliiples machine,
For Parkinson’s the peeeent modulation v each satnple was defermined as follows:

HConcentration of Womarkers {pgfmi) in SEQ ID NO: 1+ MPP+ lodide treated

NFoax

cellsy » Concentration of blomarkers {pgfiml) in Control vells (MPP+ lodide alons

treated) Y Concentration of Biomarkers (pg/ml} in Control vells (MPT+ lodide alone
troatedY 100

For Alzheimer’s disease the percent modulation in sach sample was detenmined as

follows:

% Change = [{Cone. of blomarker in Control vells Cone. of blomaker in

Contirel cells) Cong, of snalyie in Condred cells] X 100

Resulis

Table 7 Bffect of recombinant lectin protela having SEQID Mk o expression
of blomarkers associated with Alsheimer’s disesse In Newonal ocll e {(8H-
SYSY)

Y% Chaage of Biomarkers markers {art Control)

Sample | Coneentration BNGE I RAGE | MPO
Scopolamine () 0 0 i
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Galuntaming | 1pM 8.1 4 ~6:
(b} 10uM f f 312
. ) 100uM 5 ~38F ~45.9
Senpolinia 001 ngml 6 83T
{4 md SO T RO - . - -
BEQIR NG L 0T ygiml 8 o £
(gimL) 1 ugiml - B3 1488
10 pghml 411 163 0
23 ppiml 889 -3 {

Table % Effect of recomblnt loctiny protoin having SEQ I N T on expession

of biomarkers associated with Parkinson disease in Neoronal cell line (SH-8YSY)

Saniple

Cathingdin B3 J1G0h | PaakV

FERR

- Concentratifm Dopamine | Servteain

| WAME

fCHSY

WPE+ Todide {2mM) 0 R {4 0 0

&

MPE: Jodide
fragied

100 L 212 9.1 $7 168

sith

S0uM 0 373 33 N BR R BT
Depremsl s 33 L) A BT B R W
0,000 pghml, 197 S0.6 154 11 2.5 0
MEPE+ Jodide | 001 pg/ml $.2 §23 5.1 ) 3.6 6.2
if;g‘;‘:} N’;‘;{"‘; 0.05 pgfonl, | L7 347 6.0 67 TR
oo 0] pedel 6.6 28.9 7.8 65 [-104 1363

{pg/maly

22,8 335 14 128

lpg/ml -1.6

%

i0

Frevive Studiess
Example § Revomblnant Lectin Protein haviag SEQ W NO:

Required amount of recombinant lectin protein having SEQ D ROy 1 was diluted
i sterile Trds Buffored Saline (THS) o achieve desived final concentration, Le 8.1
mg/ml, 0.05 mgiml, 0.025 mg/ml, at the doses of 0.3 mg/ky, 035 mgkg and

(125 wop'ky respentively. Formulation was prepared fresh daily.
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Reference drug ~Dovepezi] hydrochlmide was suspendded in 0.5% Na-UMC o gt
fingd concentration of (.25 mgiml Dose: 2.5 mpdkg Dose Volume: 10 sk

TBS boffer and 8.58%CMO wers nsed as a vehicle for preparation of test itam,

weombinant Lectin having SEQ I NO; 1 and refercove Hom formulation,

5%

respectively

Male Mas pmseulns {Swiss Albine) aged botween 810 weeks procured from
GENTOX Bio services Pyt Lid, Hyderabad, Andmals were classified jnto 6 groups
and stclirtived for two woeks, Animals wers identiBed by cage labelling and tail

mwarking ad were randomized on the basis of their body weight.

10 Healthy male Swiss albive mice (ned8) were selocted and randomized hased on
body weight (=8 per Group) into 6 groups s mentioned tn table no-1. The conti
group G was beated introvenousty with vehicle daily il the experiment
completion. Group (32 was considered as negative control and treated with vihicls.
Cooup 33 was treated with the standard compound Dovepezil hydrochlonide st the

45 dose of 2.5 mgfkp, orally, Group G4, GF &6 aninals wers treated with the test
item recombivant lectin protein having SEQ 1D RO: 1 at the dose of 0.5 mgfke,
(.28 make snd 0125 mpke, respectively. All the test Hums were given
intvenonsly (Lv) daily at the dose volume of Smlikg for 14 Days. The body weight
wag recorded daily throughout the expedmental pmu«ﬁ Al aninsaly were obissrved

i forclinical sign throughout the stady. One hour after the last dose of test itens {on
Day 14) all the animals were injectad with scopolamive hydrobromide at the dose
of 2.3mpfkg, Lp., exeept the normal condrol group G Passive avoldance test was

.

conclneted 30nuu after scopolanine injection.

Table ¥ Alooxtion of Antuals

Groups | Treatment Pose sond BOA No, of antmsls
431 Nonmal Control + Vehicle THS 5 aaldkg, Lo, gdxld &
& Neopolamine hydrobromide (8 + 25mglke, Lot g
Vehicle - TRS 5 miJky, iy qdxid )
P ¥+ Reference Compound 2. 5mpkg L o
33 . R ey s N } :
{Donepezit hydrochionide)  # 2.8mpk; pod0mihy qdxid
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; e N T Z5mpfbe L

G4 S+ SEQ NG s : 8

! - +03mglke, L, gdxld *

e i i e Thmefe i .

s $ -+ SEQ I NO: | U 8
& (.25mgdkg L gdx 4

. g . 28wk ip

a6 8+ BBO DN 1 R g
=0 128madke, Ly gdxid

w

This learning and memory test were performed i two chambers, which has squase
boxes, dentical sire, justaposed as Uhaninated and darle. & lospowas placed ghove
one chamber for Hlumination. Each test tovalved two separate tials, o training trisl

sndd o test drial,

Far the tralning fial, the mice were dnitiadly plaged in the iuminated chamb
When the mice entered the dark chamber, an electrical shock (8.5 mA) for 3
was delivered through stalnless steel rods. The lateney Hiues onge the nice entered
from lght compartment 1o the dark compariment was recorded using n-build tmer,
A fest trind was performed 24 h following the training trial, and latency thoes to re-

enter the dark chantber was sreasured gp te 3 min

Tahle 10 Mean Travsfer Latency Time (Seo)

""" Ya bscrense i
Groups Blean SEM | Treangler
Lateney Thme
{31: Nonmal Control; Vehicle 1387 511 NA
32; Seopolanine hydrobromide (83+Vehicle S6.03 13
(3, 8+ Donepest! hydvochloride sl 702 (483
Gy 8+ SEQ HYNO: 1 0.5mglkg RS26  105Y 1332
35, 5 ¢ SREG ID NG L 025mpdke 80.5¢ 1 9.08 294
GOS8+ SEQIDMNO: 1, 4 i?“smw’&g 75.81 I3 124

G
L5

Eaxanaple b Collection of Brain and Estimation of Brain Biamarkers
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Alter passive avoidancs lest scressing models of memory, the animals were
saerificed humanely. The whole brain was carclfully ramoved frora the shull snd

sveighed. Brain was dissectad futo o portions

One nordlenof beadn

s

1% wiv brain homogenate (100mg/ml} was prepaved by homogenizing ¥ i e
chitled phosphate buffer, The hoemogenate was subsequently contrifuged using a
refrigerated pentrifige ot 3000 ypn for 10 miy, and the sapernatant was sepavated
and wsed for the blochemical estimations.

Following Momarkers was estinnted using BELISA Bt as por mandactorer’s
10 instruction.

¢ Brain MOF (Merve Growth Factor), CUSARIG, Calog No. CSB-E4684m
* Acctylcholinesterase, CURARIO, Catalog No. CSB-E1752 1w

= INE alphes, CUSABIO, Catalog Ne. O8B-H0474im

15 Table UL Bffect of SEGQ I NO: 1 oo brain nerve growth factor (NGEF) {p/mb)

{xroups Mean SEM

7
f d
1

115 Mormal Controly Yehicle 7422 3.29

G2 Seopolamine hydrobromide ($)+Vehicle 34.49 238
(31 § -+ Donepend] hydeochloride 37 238

G4 5+ SEQ 1D NO: 1 0.5medke 71.5% 744

s

G3; 8+ SEQ 1D NG 1 0.25mgrke 61.96 2.6

7

G6; S+ SEQ ID NO: 1 0.025merke 3862 23

Fable 12 Bffect of BEQ ID NO: | on brain Acetylcholine esterase (milimD

Groups Mean SEM

G1; Novmal Control; Vehicle 418 1029
G2; Bropolaniue hydrobromide (SyVehicke | 6.74 (.38

£33 5+ Donepesit hydrochioride 435 0.4
Gy 8+ SEQ D NG §; 0Smgike 4,47 (145
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G554 Si S NG 1,} implky (.37 044
(6,8 + REQ ID NGO 1; 0.1 3 8mgfy 6.59 {3.26

Table 13: Bffect of SEQ 1D MG: 1 on besin TNF-alpha (pg/mly
Groups Mean SEM
(31; Normal Control; Vehicle 61.02 8.72
{32; Scopolamine hydrobromide (S¥+Vehicle 143,99 208
(3,8 + Dosepexi! hydrochloride 155.81 14,89
Gy 8+ SEQ I NO: 1L D5mpdke 12173 2368
8 8+ SEGID NGE 1 02%mplkg 67.65 §.§?i
GE: 8+ BEQ I KO 1 0.128mgdke 7953 1163

10

Example So Histopathelogy

Mouse brains were collected after humane sacxifice and fixed o 10% neutral
buffered formalin, They, the brain tissne was irimmed, processed and embedded in
paraffin, § Micron sections were prepared i slide as o specimen for  hematoxylin.
gostn (H&E) staining. The hippocampal lesions were assessed microscopieally at

100X magnification,

Rusules

Detatlod Histological nvestigation was performed H&E stained brain tissues.
Scoring was given an:cmding to the newronal damage. Histopathologieal evaluation
resulix showed that no siguificant chanpes were observed in all the treatrocnt groups
as well a5 scopolamine injected group In perebeal corter and hippocampus reglon
except the CA3 reglon, The grading eviteria for Histopathology seove was: Novmal
or ne injury — 0 Rave neweonal infury (25 clusters) ~ 1; Occastonal nenronal inpury
{313 clusters) — 2; Frequent nevronat injury (> 15 elusters) — 3; Diffused newonal

jory 4.

Table 14: Histopaihology (Mean scorg)

Qg Fadings 234 G2 &3 34 G8

Ge
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o Mentuges [0 0 B ¢ o i
Cevebral Covtex ~ ,
: {lortex O g £ & ¢

CAl 0 {1 0 0 o

Hippooampus DA3 & 2 1331087 0.6 i
DG ¢ 0 0 10 0 0
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We Claim:
Lo A recombinant lectin protein for treatment or evention of newaedegensrative
disegase whereln the recombiumyt lectin proteiy is derived from Selerotium
5 FodfSii fctin
5

3, The recombinant leciin profein as claimed in claim 1, wherein the recomblnant
lectin protein is seleeted from SEQ ID NO, 1, SEQ ID N 2, SEQ I NGL 3

gy amine acld segoence having at least 70% hoanelogy to SRGID NG 4

3. The recombinant fectin protein s slaimesd i clalm 2, wherein the waine aeid
10 sequence s at least ?S%, RO%, 90%, 95%, 96%, 979, 98% or 99% hoowlogy

o SEQ IR KO, 4,

4. The recombinant lectin protein ay clalmed In olalm 1, whersln the
newodegenerative disease is selected from Alzheimer’s discase, Parkinson’s
disease, domentls, cognitive disorder, syoptoms relted to dementis,

15 Huntington’s disease, prion diseases such ag Crentefeld-Jacob disease, Lewy
Body disease, diffuse Lowy body discase (DLBD), polyglutamine (polyQ)
repeat diseases, cerebral degenerative diseases, spinal and bulbar muscular
atrophy (SBMA), Ataxia, Pick's disease, primary progressive aphasia, multiple
system atrophy, pantothenate kinase- assoeiaied newrodegeneration (PANK),

20 spinal degencrative disease/motor nenron degenerative dissases, hippotarapal
sclerosis, corticobasal degeneration, Batten discase motor newvon dissass like
Amyotrophic lateral sclerosts (ALS, also termed Low Gehriys disease),
primary lateral sclerosis (PLY), progressive bulbar palsy (PBE) » variant of

ALS, Psendo bolbar palsy and Hevedlary spastic pavaplegia.

Tod
%
A

' %, The recombinant lestin proteln as clalmed I claim 4, whereln the
neuradegensrative is selected from Aldheine’s dise o, Parkinson's discase,
dementia, sognitive disorder and symptoms related to dementia,

§. The recombinant lectin protein as claimead in any preceding claim, whereln the

effective amount of recombinant lectin profein admdnistered for the testment
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or prevention of the newodegenerative disease iy {n the range from 0.01 merkg

fo 1000 mgfg body weight of the subject.

oA pharmacentics]  composition for the teatmeni or  prevention  of

newrodegensrative discasy comprising therapeutically. effective amownt of

5 recombinant lectin protein derived from Sclerothom rolftd lectin and g
pharmacantically sceeptable excipient,

8 The pharmacentical vompogition fr the trestment or  mrevention of
neurodegeneiive as elatmed In cltim 7, whersin the newodegensrative
disease iy selevted from Alsheimer’s disease, Parkinson’s disease; dementia,

10 cogoitive disorder, and symptoms related to dementia,

Q. A method of trestment or prevention of neurpdegenseative disense i a subject,

; \

the method comprising administering a rocontbinant lectin protein recombinant

lechin protein derived from Selerotinm rolfsi having sequence of SEQ 1D N

1, SEQ IDNO. 2 or SEQ ID NG, 3 or the pharmacentical composition of claim
15 716 the sulject.

10, The method of trestment or prevention of seurodegenerative disease in a
subjeet as claimed in elaim 11, wherein the amine acid sequence hag af least

T5%, BOY, 0%, 95%, 98%, 97%, B8% or 99% hoamelogy to SEQ 1D NG, 4,

11 The method of treatment or prevention of newrodensnsrative disease i a
20 subjeat  as claimed in clabm 11, wheredn the nenrodegenerative disease iy
solected from Alehehwmer's discase, Parkinson’s disease, dementia, cognitive
dizorder, symaptotas velated to dementis, Huntington’s disease, prion discases

such ay Croutefeld-dacob disesss, Lowy Body disease, diffuse Lewy body

disease (DLBD), polyglutamine {poly(3)reprat diseases, cerebral degrusrative

7

o
3

diszases, spinal and bulbar musculsr afrophy (SBMA), Alaxda, Pick's diseass,
primary progressive aphasia, mnltipls system atrophy, pantothenate kinase

associated newrodegenemation (PANKD), spinal degenerative disvassfmuotor
nonron  degenerative  diseasss,  Mppocampsl  selerosis,  corlicobasal

dogeneration, Batten disease motor neuron dissase like Amyvotrophic lateral

30 selerosts (ALS, also tormed Lon Gelelg'y disense), primary lateral sclevosia
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5. T

16.

{PLS), progressive bulbar palsy (FRPY & varlant of ALS, Psowdo bulbar palay

and Hereditory spastic paraplegia

The methed of the trestment or prevention of newodegencrative dissase W a
stthject as latnsed velaim 1, swherain the neprodegenerative 18 selocted from
Alzheimer's diseass, Parkinson’s disease, dementis, cognitive disorder and

swinpoms winted {0 domnia,

The method of treatrecnt of newradegeraiive diseass as clatmed i claim 10
gomprising administering recombinant leatin protein ¢ dosg of Q.81 ragfky te

1060 mg/ke.

Use of recombinant fectin protein i the mannfacture of & medicament for the
treatmend or provention of newrodegenerative disease wherein the recorabinant

fectin protein is devived from Selerotium roffill lectin,

Be recombinant lectin profetn for use in the treatmont or prevention of
newradegenerative disease as claimed in clalm 20, whergin the aming acld
seuence has at loast 78%, 80%%, 90%6, 95%, 9656, 97%:, 98% or 89% homology

10 SEQ IDNO. 4,

The recombinant lectin protein for use in the frealment or prevention of
newrodegenerative  discase. a5 claimed  in claim 20, wherein  the
newrodegenerative disease is sefected from Alzhelmer’s discase, Parkinson’s
disonse, donentia, cognitive disorder, symptoms rslated fo denmenting
Humtington’s disesse, prion diseases snch as Creutzfeld-Jacob disease, Lewy
Rody disease, diffuse Lewy body disease (DLBDY, polyglatamine {poly(d)-
repeat dispases, cerebral dwe‘nmm\e ciscases, spinal and bulbar muusenler
atrophy (RBMA), Alaxia, Pick's discase, privaacy progressive aphasia, maltiple
syster atrophy, pantothenate kinase- associsted nesrodegeneration (PANK),
spinal depenerative dissase/motor neuren degenerative diseases, hippocampal
selerosiy, cortivobasal degeneration, Batten disease motor newron disease Hke
Amvoiophic Tateral sclerosis (ALS, also termed Lou Geluigls disease),
priary lnteral selerosis (PLS), progressive bulbar palsy (FBP) o varant of

ALS, Pseudo bulhar palsy and Heveditary spastie pacaplogla.
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The weombinant lectin profein for we in the teatment or preventivn of
weurodopensrative  disease s clabmed dn claim 20, whereln  the
msredegenerative s selocted from Alzheimer’s disease, Packinson’s disease,

demuntly, cognitive disorder and symiptoms related to dementia

- A methed for indueing vewonal outgrowth i @ subject affecred by

tradion ofan
effective amount of recombinant lectin protein baving sequence SEC D NO,

Lo SEQ ID NQU 2 oy SEQ 1D NO, 3 to the subjeot, wherein the

ueurodegenerative disvase, whereln the method romprises admind

nenrndegensrative disease is selected from Alzheimer’s disense, Parkinson’s

disense, dementia, cognitive disorder and symptoms relited to dementis,
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