WO 2007/ 066352PCT/ 1N2006/ 000215 4- A METHOD FOR
PRESERVATI ON OF HUMAN HEMATOPQO ETI C STEM OR PROGEN TOR
CELLS. Fidd of invention Thi s i nvention rel ates

od for preservation of Human 5hem a LEL
Vi‘?é@{’@%g%r ogenitor cells. Mre particularly, E??Rﬂr@f’éa@gzsﬁ.

to a nethod for preservation of Human hem atop oietic
stemor progenitor cells with the effect of in ann o se
bi ndi ng | ectins on human hem atop o ietic

steni progenitor cells. Background of the invention
10Preservati on of hematopoietic stem progenitor cells
(HSPC) is conventionally carri.pd out using | ow
tenperature freezing either at - 80C (mechanica
freezers) or at -196C (liquid nitrogen) and it is

al together a separate science in itself. Present
invention relates to mai ntenance of HSC in culture.

Mai nt enance HSPC in vitro without 15 proliferation or
differentiation has inportant clinical applications.
TechnhqueMETHOBs | FORtr @R@@Rﬁm&ﬂmrm’él | TUMAN
usi ng cul ture_techni ques or E{@yse of chenot her apeutic

agent HERALGPQMEEIE FEMYORHBROEMN TOREFdoYed i n

the culture. In genetic engineering protocols it could

be advantageous to elimnate all the short-lived WO
2007/!‘@9&@1@0061000215 progeni tors, which are
growth factor dependent and then use the survi Vi ng
primtive cells for transduction pur poses. Thus a

sear chhif ot esgéings ralalesh fcan mathedaifar t perserspgonn of Human
culture and i en i fication.of signals involved in

5 mai nt 8T PEQEEBfPr geliie is Rely to form

More partlcula:iy, it relates to a method for preservalion of Human

hem atopoistie stem or progenitor cells with the effeci of munnose

binding lectins on human hem atopoietic stem/progenitor cells.

Backeround of the invention
10 Pregervation of hemsiopoistic stem/progenitor cells (HSPCY is

conventionally carried out using low temperature freczing either a —
80°C (mechanical freezers) or at —196°C (liquid nitrogen) and it is
gliogether a separate scisnce i itself. Present imvention relates to
maintenance of H3C in culiure. Maintenance HSPC n vitro without
15  proliferation or differentistion has important clinical applications,
Techniques such @ in viro purging of tumor cells vsing culiure
technigues or by use of chemotherapeutic agents necessitates that the
HSPC remain unaffected in the colure. In genelic engineering

protocols it could be sdvantageous to eliminate all the shori-lived
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5 a fruitful endeavor. Earlier efforts in this
direction to maintain HSPC in cul ture have been made
using either specific matrix nolecules |ike denatured
col |l agen (Mauney et al, 2004 Biomaterials, 25, 16:
WEBEH064B2 Kim et al 2003, Int J Hematol; 78, PGHEBH6AYIS
Beau et al 2001, Cytokine. 21; 13, 6:349-58) or growth
factors like FLT3L (Shapiro et 10 al 1996, Henmat ot her;
5, 6:655-62) or henmatopoietic growh factors |ike Epo
(Eritlani et al 1998, Biotherapy 10, 4:295-8). These
approaches, however, involve use of expensive reagents.
The cost factor becones a mmj g, issue when it is to be
applied to clinical set ups especially in devel opi ng
countries. Recently, a lectin naned F1t3 15
receptor-interacting lectin (FRIL) was shown to
preserve the quiescent HSPC derived fromcord bl ood
(CB) in culture for 30 days w thout the change of
medium m d wi thout the exogenous addition of growh

21 eGP L8818y B LB, ¥ e

28, §31§ri*?ﬁg- prich ey LLAN foeQrd@ahbtiod ﬁ%@d{’)&?é PROV sboh Tor

support prdlonged in vitro maintena qui escent

humaagerik dvivich oshinGR addain+Hh e GIBBC (1 tilrk SEdDidentification of
repopul ating stemcells. It was reported that this
mai nisigalicie volved B-malitusaennl B guisgemil stats inklielpéo form

BT 8 ] R dogs o sglis eitegy in fyis ieorn o W singan HSPC
30624 Fytbes ke R pad g bnsh ltic bt Afflecttes e
SCT eqigh BrdP oS (Rniase 8 2908 BibaGhdris, "By e1PePR 3.

&
done for their possible PC presentation activity so

t hat 46hd¥incan l B3 einy<kFeastolpdss 3:0E4-0EnBady dthe 2001,
signal s involved in maintenance of qui escent HSPC. Thus

t he grskme. 2hy &ht 6:3494383 or woowils fiotens Ly BRT 3G dShepise ef
earlier proaches, one [.n ost effective and_the
$éco jcﬁ%%pr}g‘ww Fusef $5£§J@ gﬁ mﬁtEPWElﬁg@'ﬁﬁggt@ﬂ“m
st udy:.Si | 1 3. hapi . [ nan [
SLuog ) AR A) A BRARNEE 96, TR e
can k&ﬁp?@éﬁﬁew b B e NARER 0N s RS BN AENUSa@bnts, The cost
expenSive reagents. The present Invéntien provides a

met hdaetbp bachiney e iujer. istine whrannse ts becifplicd rctlmisal set

that have been used in the present_study 15 showed HSPC
pr es &psagsposialy tin WJevglaping sosoiritay B evtntlyoun legiiowamed FH3

ot cSErPSTNHBES s JERILT FameR DRIl eravE dht qeiseont
nvelfinsy g Bom, ool sRULHR, i o BRLRICE) dayp rthout
WO 2G04 LREEAS PR 8B QRRP Kb out the exogenous addition of growth
factors. (Colucei, G. et al 1999 Proc. Nail Acad. Sci. USA 96, 646-
650; Kollet O. st al 2000 Expt. Hemutol 28, 726-736.) The plant
oo lectin FRIL was shown to support prolonged in vitro maintenance of
quiescent human ocord blood CD 34 (+) CD3I8 (-low)RCID

repopulating stem cells. It was reported that this mamisnance of



of Human hem at opoi etic steniprogenitor cells. Another
obj ect of the present invention is to provide a nethod
for preservation of Human henat opoi eti c steni progenitor
cells with the effect of mannose binding |ec

R HEA e et opoi etic 5stem progenitor cells. g{:f@fwﬁmws
anot her object of the present invention is to provide a
cost effective method for preservation of Hum an hem
atop olefin stem progenitor cells by using |ectins.
Sunmary of the invention 10According to this invention
there is provided a nethod for preservation of Hum an
hem atop o ietic stem progenitgr cells, wherein the
said nmethod conprising the step of: a)providing the
purified lectins fromthe group consisting of Dolichos
| ablab lectin (DL), Garlic lectin (G), Misa
para.disica (BL), 15 Artocarpus integrifolia (AL) etc.
by di al yzi ng agai nst phosphate buffered saline (10nV
017.4) followed by filtration through 01 a filters

let | ? 1§ﬁ%ﬁf<q§)§fég?ﬁﬁ%§éﬂﬁf &B t%?m?éﬁ SR rgy%ieom%%!ﬂtinn

2007 GBS T MAOTTRRE G WL, st it W 41 ¥
H, Wang, DM, Ba, C.X,, Chen, L. & Pei, X.T. 2004 56, 306.312).
Since FRIL is 8 mennose binding lectin, sereening for more mannose

5 binding lectins have been done for their possibls HSPC preservation
activity 80 that they cau also be used ag tools to identify the signals
involved m maintenance of quiescent HSPC. Thus the present
invention has two distinet advantages over sarlier approaches, one of
being cost effective and the second of providing nseful and specific

10 reagents to study signaling mechanisms,

Maintenance of HSPC in oulture has a grest climcal utility especially
if it can be done without change of medium or use of expensive
reagents, The present invention provides a method to achieve this. The
mannoese specific lecting that have been used in the present study
15 chowed HSPC preservation activity up fo 30 days withont growth
factor addition or medinm change providing a cost effective method to

preserve HSPC in oultare.

Objects of the invention
An object of the pregent invention it to provide a method fer

90 preservation



c) incubating the isolated CD34+ cells obtained from

step (b) with different concentration of |ectins ranges

bet ween 100pg/nl to I Ong/mM .for a period 10 to 30 days

%ﬁ%lomed by toxicity test; 5d) subjecting incubated
4966 s obtained fromstep (c) to CPU asd&/yp006/000215

seeding on irradiating M210B4 feeders for LTCI'C ’

assays; e) interpreting the effect of |ectins on hunan

hemat opoi etic sten progenitor cells preservation. Brief

description of acconpanying figures : 10 Figure 1

represents Mannose specific lectins DL, G, AL and BL

preserve ILSPC for 10 days ip culture. CD344 cells were

i ncubated with various concentrations of |ectins as

i ndicated and the cells were then subjected to CPU

assay. The col onies were scored for the presence of

CPU-GM CFLT-GEMM and BFU-E. The data represented 15in

this figure are expressed as total progenitors

preserved as percent of control cells. WO

2007/ 0 52PCT/ 1N2006/.000215 - 6- . Fi e 2 represents

corrpa?g H{fan W%%E?‘egf’ s%gl,/gag,en}igr gﬁt’j -DL on CD34+

cells isolated fromthe sanme sanple. A CFU generated

per 1x104 CD34+ cells after 10 days incubation with or

Wi t hophotifiet diiSctBof Tipd %h‘eé@ﬁmen‘%npﬁ%egﬁﬂﬁé a method for

preserved expressed as percent of 5control. Figure 3

r epr epetivatipe cof Fhinton hkmlatoptoidticasteimoprogsh donicells with the

specific sugar Methyl cc Mannoside (20nmll,) in_ the L.

i ncubeifedtn ekdmmnskendinding (leginsm apr dywnes hpwatopoietic

preservation effect, CD34+ cells were incubated with or

s t hoBiemyRrogergos el o days in the presence or absence

of 1020mM Met hyl cc Mannosi de. The recovered cells were

subjected to

atil snother objeot of the present invention iz fo provide a cost
effective method for preservation of Human hematopoietic

stem //progenitor cells by using lectins,

Summary of the iuveniion

10 According to thiz iwvention there iz provided a method for
preservation of Human hematopoietic stem/progenitor cells, wherem

the said method comprising the step of:

a}  providing the purified lectins from the group consisting of
Dolichos lablab lectin {DL), Garlic lectin {GL), Musa paradisica {BL),
15  Arocarpus integrifolia {AL) etc. by dialyzing against phosphate
buffered saline (10mM, pH?7.4) followed by filtration through 0.2 &
filters followed by protein determination by using micro BCA kit to

check protemn loss;



standard CFU assay and the col onies were scored at 14
days. A. Experinent with BL. B: Experinent wwth GL (* p
5. 0.05 ** p 0.001) Figure 4 represents effect of AL,
BL nd GL in presentation of 15 primtiv
v&??f?“r%“l%?zse to LTGI1C. CD34+ cells were incu%g&&#o@\?/?qqus
100 and 200 pg/m of AL, BL, DL and G. i ndependently
and then seeded on irradi ated M210B4. The cultures were
mai ntai ned for 5 weeks by weekly dem -defoliation. Both
adherent and non-adherent cells were pooled and assayed
for colony formation. WD 2007/ 066352PC171N2006/ 000215
-7- A Total nunber of LTC I Cspreserved in CD3e cells
i ncubated with AL, EL, DL and CIL after 30 days of
ikncubation. B: Data in A expressed as percent of
control. Detailed description of the invention : 5EX

vi vo pregervation of hematopoietic stern and progenitor
cells without the addition of growmh factors and

wi t hout the change in nedium may be of immense use in

var i |t 1d ' | se h oy .
mcuntt i Bty £ 180 HORCh et Ront Bea bl

vitro purging of tunor cells w thout affecting the

qui escent HSPC. It may 10 also help in renoval of

fact og} diypebeidwg thlé fifedatedt CBBEU celdd bbtaimal fimgn hedy ) with
primtjive HSPC, which can be used for further

mani pdifferendnsconsertagiony ofnbwties erapigaeebitrgeen nl0pe/ml to

o1 ol Sict pryied 105 Hhdoss 6P L Binthom drstirei 1

preservation effect

-

5 d) subjecting incubated CD34" cells abtained from step {c) to CFU
agsay or seeding on irradiating M210B4 feeders for LTC-1C assays;

e) interpreting the effect of lecting on human hemalopoietic

stem /progenitor cells preservation.

Brief description of accompanying figures :

10 Figure 1 represents Mannose specific lectins DL, GL, AL mnd BL
preserve HSPC for 10 days in oulture, CD34" cells were incubated
with various concentrations of lectins as indicated and the vells were
then subjected to CFU assay. The colonies were szcored for the
presence of CFU-GM, CFU-GEMM and BFU.E. The dats reprezentsd

15 in this figure are expressed as total progenitors preserved as percent of

conirol cells.



15 on CD3e ceIIs |solated fron1cord bIood It has been
observed that these | ectins indeed have a HSPC
preservation activity for up to 30 days w thout change

" medi um and wi thout addition of growh factors as
‘XQ&@%”@@@%y CFU and LTC | C assays. The opti ne#CT/IN2006/000215
concentration for all lectins ranged from 100- 200
pg/mM. Since the -8- binding specificities of these
| ectins are well characterized (Singh, D D and
Surelia, A and Vijayan, M 2004 Acta Crystall ographica
D60, 2104 - 2106.) so these lectins can be used as
specific and wel |l -defined tools_in signal transduction
studi es. 5Accordingly the presé% i nvention provides a
met hod for preservation of Human hemat opoi etic
stem progenitor cells, wherein the said nethod
conprising the step of: a) providing the purified
| ectins fromthe group consisting of Dolichos |ablab
lectin (DL), Garlic lectin (&), Misa paradisica (BL),
10 Artocarpus integrifolia (AL), etc. by dialyzing
agai néfrgpmgpmr@emsf ¢unparatue |eftﬁﬂ:f(ﬁjlowiﬁ'\/ﬁlp|m] A}.- and DL en

foll I th gh 0.2 IAf

by pr QI8 aelle inaTitad HepmoRe, S, SHIPIS, ACCRY SasRI per
check ip 0S | at.i 0

uran S50 H qﬂegar?&b o 10383 il Biom Rt e B ud 1480 2
i 11 or o AL o PO tﬂfﬁda{iﬁﬁz*ﬁiﬁgaﬁ@%%\‘” g8 peroent of
1Q0pg/eahtrad | ong/m . for a period 10 to 30 foll ovved by
toxicity test; wo 2007/ 066352PCT/ | N2006/ 000215 d)

subj ecting i ncubat ed CD34+ cells obtained from st ep (c)

to eFuy_assay or seeding irr |at| ng. 14210B4, f eeders
for Li&ngﬁs@sy%aenasneﬁtf&! of ? iogs ﬁ&etoféﬁpec 1 sugar

et o)1 TR NGHAE B0 & ﬁltee{n%ﬁan%?”' {fhm°8lohg with

prese
leotin abrogates the preservation effect, CD34" cells were incubated

with or withont lecting for 10 days in the presence or absence of
10 20mM Methyl o« Mannoside. The recovered cells were subjected to

standard CFU agsay and the colonizs were scored at 14 days.

A: Experiment with BL. B: Experiment with QL (¥ p < 0.05 ** p £

0.001)

Figure 4 represents effect of AL, BL, DL and GL in preservation of
15 Dprimitive cells giving rise to LTC-IC. CD34" cells were incubated
with 100 aud 200 pg/ml of AL, BL, DL and GL mdependently and
then seeded on irradiated M210B4, The cultures wers mainiained for
5 weeks by weekly demi-defoliation. Both adherent and non-adherent

cells were pooled and assayed for colony formation.
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5In" an enbodi rent of the present invention, lentil's
used are selected fromthe group consisting of Dolithos
Ithlab teeth' (DL), garlic lectin ((IL; Aliumsativum
isolectin Il, viz. ASAIl), Misa Paradisica (BL) and the
WRAGLE6352 ndi ng | ectin from Artocarpus i nt egrRGTANZEs6/000215
(artocarpin) are purified according to the procedures
described in 10 Singh et al. (2004 Acta
Crystal | ographi ca D60, 2104 - 2106), M et al (2001 Eur.
J. Biochern. 268, 2609 - 2615), Damet al (1998 J. Bin.
Chem 273, 5528 - 5535) and Msquith et al (1994 J.

Bi ol . Chem 269, 30393- 30401) I n anot her enbodi nent
of the present invention, the'ﬁbnngeneity of 15
purified lectins is confirmed by SD Swp oly acry | am

i de gel electrophoresis. .10- p, filters. In stil

anot her enbodi nent of the present invention, protein
content is determ ned by using mcro BCA kit to check
protein | oss and aliquots are kept at 2-8C. 5In yet

anot her odi npnt of present i nventi.on, Hunmgn cord
bl 00 ifﬂﬁn;gk@rm o ﬂ&légfﬂmgm%fmgrﬂ%*@!}mm@ef with
I nf or pedyeonsent the Jd.n ot her. ln.yet another
enbod‘gfreﬁp‘g’ ?ﬂf&ﬁéﬂéﬂﬂzn‘tﬁ 4%\?3%9‘?%,m’ﬁﬂrran cord bl ood
sanpl g. : o ] he sanple) is

col | e%t%g&l%%}%g‘?rgfg%‘fg E‘ot ?#ﬂgq}g‘gﬂtggf%i ng 40113 of
heparin as an anticoagul ant per m of plain culture

medi um (1 MDM DMEM RPML. 1640 etc). In yet another
enbodDetrited deschiotipnafdine iivwding on, Red bl ood cells

5 Ex vive preservation of hematopoistic stem and progenitor cells
without the addition of growth factors and without the change in
medium may be of immense use in various clinical and experimental
get ups. Such moeubation in culture media may be required for in vitro
purging of tumor cells without affecting the guiescent HSPC. It may

10 galso help in removal of fastor dependent differentiated cells leaving
behind primitive HSPC, which can be used for further manipulations

including genefio engineering.

In the present invention, some of the mannose binding lectins of
defined specificities have been exsmined for their preservation effect
15 on CD34" cells isolated from cord blood. It has been observed that
these lecting imdeed have a HSPC preservation activity for up to 30
days without cheage of medium and without addition of growth
factors as assessed by CFU and LTC-IC assays. The optimal

concentration for all lectins ranged from 100 - 200 pg/m! Since the



(RBes) are separated from nononuclear cells (MNC) by
m xi ng HES (I na, Sigma, hetastarch 6% solution in 0.9%
NaCl) and cord blood 15(1-4nl). WO

52PCT/1N2006/000215 11- in isol ati
"%‘89‘%’5/8 émtrate and 2% 138A in 10ml4l PBS, 8@’}&%&@@8’15

isolating the CD34+ cells from MNC by i nmunom agneti c
separation (Dynal) as per the manufacturer's

i nstructions. In yet anot her enbodi ment of the
present invention, the isolated 5CD341- cells are

i ncubated with different concentration of |ectins
ranges between 100pg/ml to | Ong/ml for a period of 10
to 30 days. In yet another enbodi nent of the present

i nvention, concentration range of lectins used is in
the range between 1.0pg/nl to 80ng/tril for performng
toxicity test on TEl cells using MIT or XTT assays.
10l n yet anot her enbodi nent of the present invention,
no cytotoxicity is observed in lectin preparations up

to 80 a ient _af it he .pres ‘

 nvenb M sorpBins 0FaPEts TORRE. &8 Yiefl t EreBripaf thinet,
vari o ti [ o6 0 16 i b T
wer e gﬁ%] eaicltﬁegﬁfdl&OI g:g%;”ﬁ’a r vvemf[e gggd‘gd agﬁ}’ﬁtsﬂﬁ%laplma
i rradDajed104 ~ 2106.) so these lectms can be used as specific and well-

defined tools m signal transduction studies.

5  Accordingly the present invention provides a method for preservation
of Human hematopoietic stem/progenitor cells, wherein the sad

method comprising the step of:

a)  providing the purified lecting from the group consisting of
Dolichos lablab lectin (DL}, Garlic lectin (GL), Musa paradisica (BL),
10 Artocarpus integrifolia (AL), efc. by dialyzing agamst phosphate
buffered ssline (10mM, pH 7.4) followed by filtration through 0.2 p
filters followed by protein determination by using micre BCA kit to

check protein loss;

b}  ivolation of CD34" cells from human cord blood aample;

15 ©)  incubation of the isolated CD34” cells obtained from step (&)
with different concentration of lectins ranges between 100pg/ml to
10ng/m). for a period 10 to 30 followed by toxicity test;
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15 M210B4 feeders for LTC-1C assay. In yet another
enbodi nent of the present invention, the incubated
CD34+ cells were tested for the nunber of progenitors
reserved by scoring for different types of col onies
E‘%Z@HW%SSBFL; E, CFUGMmid -12- CFU-GEMM) f OPOBINZO6/080215
sem solid nmethyl oel |l ul ose nedi um (Met hyl cell ul ose 1%
Plain IMDM 70 m + Human FCS 30% + Na- Pyruvate 10p. M +
Iron saturated Transferrin 0.036% + Mercapto ethano
5X104 M + BSA 1% containing standard gromh factors
gqualified for 5 human cl onogenic cells such as hSCF
20ng/ M, GWCSF- 2ng/m, 1L3 4nghnl and Epo 21U/ m . The
CPU assay gives an estimate-¥f different types of
progenitors present in a test population. In yet
anot her enbodi nent of the present invention, the total
nunbers of progenitors preserved by |ectins were
calculated by normalizing i Owith the nunber of cells
recovered after incubation wth lectins for various
time periods. If "x" is the nunber of col oni es obtained

from dx105ubgdctiag (in ecthostet 34T twellz bbmial from ¥epl(c) to CFU
lectins for specified period) in CPU assay and Is the

t ot al a&ssFoE Bewting eaduadiating Mt B imdensdor Ad<bIUtassay s
nunber 15 of progenitors preserved" becones x y /1x1&

In yet anot her enbodi nent of the present invention, the

7 adt bt edt PRUBOEa T "RERS1RS PRBMA Yo SR oRrmatepgicti
Fechme b Maintaining the
5 In'an embodiment of the presest invention, lecting used are selected
from the group consisting of Dolichos lablab lsetin (DL), gartic lectin
(GL; Alllmm sativum isolectin II, viz. ASAIL), Musa Paradisica {BL)
and the mannose binding lectin from Arlocarpus integrifolia
{artocarpin} are purified according fo the procedures described in
10 Bingh et al {2004 Acta Crystallographiea DGO, 2104 ~ 2106}, Me et al
(2001 Eur. J. Biochem. 268 2609 — 26153, Dam et al (1998 1. Bio.
Chem. 273, 5528 — 5335) and Mizquith et &l (1994 1. Biol Chem.
269, 30393 - 30401).

In another embodiment of the present invention, the homogeneity of
15 purified lesting iz confimed by S5DS3-polyacrylamide gel

glectrophoresis.

In yet another embodiment of the present invention, lecting are
dialyzed against phosphate buffer salme and filtered through 0.2 to 0.4



WO 2007/ 066352PCT/ | N2006/ 000215 -13- culture for 5-6
weeks by weekly derni-defoliation. In yet another
enbodi ment of the present invention, the said cultures
ested by trypsinization. In an enbo
VWE@%Bﬁgé%%t i nvention, adherent (feeder |aye?b§@§b§&®ﬂ§5
hemat opoi etic cells closely associated with it) and non
adherent (floating hematopoietio cells) popul ati ons axe
pool ed from harvested cultures to assay for col ony
formati on. The foll ow ng exanpl es are given by the
way of illustration and therefore should not be
construed to limt the scope ofpthe present
10i nvention. Exanple 1 ; Purification of lectins: In
the present invention lectins were used nanely,
Dol i chos | ablab (DL), Banana lectin (BL) and Artocarpus
integrifolia lectin, artocarpin 15 (AL) and garlic
lectin (CIL). They were purified and characterized as
follows. -14-

p filters.

In still another embodiment of the present invention, protein content is
determined by using micro BCA kit to check protein loss and aliquots

are kept ot 2-8°C.

5  In yet another embodiment of the present invention, Human cord
blood is taken from local hospitals after obiaining mformed sonzent of

the mother,

In yet ancther embodiment of the present invention, human cord
blood sample (40 to 100 ml depending npon the sample) is collected
in sterile bottle containing 40IU of heparin a® an antiwoagulant per ml
of plam culture medinm (IMDM, DMEM, RPMI-1640 etc).

10

In yet another embodiment of the present invention, Red blood cells

(RBCs) are separated from mononuelear cells (MNC) by mixing HES
(Iml; Sigma, hetastarch 6% solufion in 0.9% NaCl) and cord blood

is5 (1‘4&1 1)\:

In yet another embodiment of the present mvention, suspending the

MNC obtained from cord blood by BES separation as describsd above



Lectins from Dolichos | ablab lectin (DL), garlic lectin
(&; Alliumsativumisolectin Il, viz. ASAIl), Misa
Par adi sica (a) and the mannose binding lectin from

s integrifolia; artocarpin (AL) wer tif]
‘f@fz@m‘ﬁ% t he procedures described in Singh ggegwioegﬁ)g%s
5 Ada Crystall ographica 1360, 2104-2106; M et al.
(2001, Eur. J. Biochem 268, 2609-2615; Damet al.
(1998, J. Bio. Chem 273, 5528- 5535) and Msquith et
at (1994, J. Biol. Chem 269, 30393-30401) Honobgeneity
of the purified lectins was confirned by SD&
pol ya. cryl am de gel el ectrophoresis (Laenmi, U K 1970
Nature 277, 10680-685). The | edlin preparations were
di al yzed extensively agai nst phosphate buffered saline
and filtered through 0.2-mcron filters. Protein
content was determ ned using mcro BCA kit and aliquots
were kept at 4C. The protein determ nati on was
frequently done to check protein loss, 5 if any.
Exanple 2 : Isolation of CD34+ edls from human cord
bl ood;n Get kitibh obsffen{(d#4 | Wekerhié romd 20 dB2A0OSPI AN PBS,
after obtaining informed consent of the nother. The
pr ot opdl7sd dewdr iibeatitg e SD34 1 5eliz tipome MY eby immuno-
approved by the Instiéuti nal Ethics nmttee. . In,
br | f T aEgetc SFRAation (DVEH) Ae pecsi mannTapiaFeT L st ptigns.
cont ai ni ng heparin (40111 of heparin/m of plain
medi un) and processed soon thereafter by using standard
pr ot oggl ( : d :
s (4TS TEpeL b Echt (G piel SERMMIE 1R jlated
(WNC) D3t ioslls virs invobaddwith diffiaiehy cneditedtion of leoting
(H stopaqgtte, Signa&ufsing standard protocols. MCs
ver e sargssheduesm 1 flpg/mi o k0tgind Sor apariod 44 164b 139 dayse
i sol ated by inmuno-m petit?, separation (Dynal) as per
the manufacturer's instructions. 10 Exanple 3 :

FUnct i;dnAlr ERRNS el Bhafifid’ 7 B p3es! ilvRatioRC hiibantration

range of lecting used is in the range between 10pg/ml to 80ng/ml for

performing toxicity test on TF1 cells using MTT or XTT zssays.
10 In yet another embodiment of the present invention, no cytotoxiely is

observed in lectin preparations up fo 80 ng/mi

In yet another embodiment of the present invention, CD34” cells were
incubated with lecting for various time periods ranging from 10 to 30

days snd were subjected to CFU assay or were zeeded on irradiated

15 M210B4 feeders for LTC-IC assay.

In yet another embodiment of the present invention, the mcubated
CD34" cells were tested for the number of progenitors presarved by
scoring for different types of colonies (such az BFU-E, CFU-GM and



| sol ated CD34+ cells were incubated with different
concentrations (100 pg/nl to 10 ng/nl for all four

intim of looting for various tinme periods (10 to 30
d?)ys@. This concentration range of |ectins used was 15
BOXE%$33 ned by carrying out toxicity tests ROT/INEO0E000215
cells using MIT or XTT assays. The CD341 cells

i ncubated for various tinme periods were subjected
directly to CFU assay or seeded on irradi ated M210B4

feeders for LTC- I C assays as descri bed bel ow. CD34+
cells wthout addition of 20 !edia were kept as control
in each experinent perforned. -15- (n) Col ony Form ng

Unit (CFU) Assay: CD34+ cells-Ifcubated for various
time periods with the lectins were tested for the
nunber of progenitors preserved by scoring for the

di fferent types of colonies (BFU-E, CFU OM and
CFU-CEMM 5 formed in a sem solid nethylcellul ose

medi um contai ni ng standard grow h factors qualified for
human cl onogenic cells (hSCF 20ngtm, GVt CS11-2ng/ i,

1L3 405UeGEMM )Hoom2d 1 Aecudialed siettiydesithlesd medimn (M ethyl
(Eaves C and Lambi K (1995) Atlas of Human
Hemat esdloilansi Podollain B DMt dhode Humee Y §§Yed Na- Pyruvate

e R CT e

fifrlﬂib@fﬁﬁagﬁggaof%. Sp b gropdei SR Raofons e §ffig for
| i S : !

e R SERL R R Yo, GBS Sl

IL3 4ng/ml and Epo 21U/ml The CFU assay gives an estimate of

different types of progenitors present in a test population.

In yet ancther embodiment of the prezent invention, the total numbers
of progenitors preserved by lecting were calculated by nomalizmg
10 with the number of cells recovered after incubation with lectins for

various time periods.

If “x” is the number of colonies obinined from 1x10° cells {recovered
after incubation with lestins for specified peried) in CFU assay and
“y” is the total anmber of recovered eells then the “abszolute number

15 of progenitors preserved” becomes x y /1x10°

In vet another embodiment of the present invention, the incubated
CD34" cells were optionally seeded on irradiated {8000 rads) M210B4

feeder layer formed om collagen-coated wells using Myelocult

medium {Stem Cell Technology, Canads) followed by mamtaining the



15 test popul ation than those scored by CPU assays
(Sut herland et al 1989 Bl ood 74: 1563-1570), The CD34+
cells incubated with various concentrations and peri ods
ed in the results were seeded on i '
‘?@6%%ﬂra S) M210B4 feeder |ayer fornmed on Co&ﬁ?gg%ﬁﬁgmzm
coated wells using Myel ocult nedium The cultures were
mai nt ai ned 20 for 5-6 weeks by weekly dem
i -defoliation. The cultures were then harvested by
trypsini zati on. Both adherent and non-adherent WO
2007/ 066352PCT/ 012006/ 000215 17 popul ati ons were
pool ed and assayed for colony hormation. Exanple 4
Det er mi nati on of opti nal concéétration of lectins for
HSPC preservation: 5W selected the range of various
"Rai ns based on the cytotoxicity assay carried on TI? 1
cells. We observed that the | eant preparations did not
show any cytotoxicity up to 80nginil concentration
(data not shomn) It was, homever necessary to
det er pt i con atl f t he vari ous
et 1o - p ke by, BB emirap HRtiRg - 10 Hape
preservation ablllty. I n order to achieve this we
I ncubated the CD34+ cells for a fixed tine interval of
10 d%ggw&ht}%r@nﬁ@&ﬁnﬁ%ﬁﬁé F)?ééeﬁf‘ﬁw‘éﬁnbﬁC{H:ﬁﬁlﬂfsﬁﬁﬁ%es
100- 400 pg/ M and 10 ng/ ml I ncubat 1 on cel
merewﬂbjlmcvmedbg(ﬁ@l}jgﬂﬁmg as descri bed. Nunbers of'
total progenitors preserved were cal culated fromthe
nunber of 15 colonies forned fromrecovered cells after

| ect .kigts‘infq) pilﬂméﬂt(:@@ﬂgw%ﬁ inAjen 332 hvﬁ'irgn{d%%eder layer and
B Cnane e Rbaief el %ﬂ@"s@ﬁﬁﬂﬁfw tiofid Hy adherent
N R S i T ek

200H dulfnpeiNg s goﬂcﬁdcdlﬂn Péorepitional in the context of
the WD 2007/ 066352PCT/ IN2006/ 000215

The following examples are given by the way of illustration and

thersfore should not be construed to limit the scope of the present

10 imveniien,

Example 1

Purification of lectins:

In the present mvention lecting were ured namely, Dolichoz lablab
{DL), Banana lectin {BL) and Artocarpus integrifolia lectin, artocarpin
15 (AL) and garlic lectin (GL). They were purified and characterized as

follows,



- | S-
and,

preservation of HSPC in several experinment (N=10)
therefore, these concentrations were used in

further experinments. Table 1; Determ nation of Optimal

Rl

g}agégii on of Lectins Lectin used Total prP?%ﬁ]%iﬁpt@%ﬁo%ns

after 10 days of incubation by Cel

g/mL 200p g/m 400p g/m len g/ M AL 357

i0

15

=14«

Lectins from Dolichos lablab leetin (DL), garlic fectin (GL; Allium
sativam isolectin II, viz. ASAI), Muea Paradizica (BL) and the
magnoze binding lectin from Artocarpus integrifolis; artocarpin {AL)
were purified following the procedures described in Singh ef al (2004
Acta Crystallographica D60, 2104-2106; Mo et al (2001, Eur. I
Biochem. 268, 2609-2615; Dam et al. (1958, J. Bio, Chem, 273, 3528-
5535) and Misquith ot al (1994, I. Biol Chem. 269, 30393-30401)
Homogsneity of the purified lecting waz confiwmed by SDS-
polysoryiamide gsl electrophoresiz (Laemmb, UK. 1970 Natare 277,
580-685}.

The lectin preparations were dialyzed extensively against phesphate
buffered saline and filtered through 0.2-micron filters. Protein content

was determined using micro BCA kit and aliquots were kept at 4°C.
The protein determination was frequently done fo check protein loss,

if any.
Example 2 :

Teolation of CD34™ edls from human cord blood:
Cord blood wag collected from local hoepitals after obtaining

informed consent of the mother. The protocels described in these



528 717 489 408 BL 579 1064 734 806 441 DL 3294 7233
5231 4855

W0 2007/066352 PCT/IN2006/000215
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studies were approved by the Institutional Ethior Committes. In brief,
sord blood was collected in a sterile bottle containing heparin (401U
of heparin/m! of plain medium) and processed soon thereafter by
using standard protocols. Red blood cells (RBCs) were separated by
5 HES (4ml of blood: 1 m! of HES) and mononuclear ceil (MNC)
fraction wag igolated by density gradient (Higtopaque, Sigma} using
standard protocols. MNCs were snspended i isolation buffer and
D4 cells were izolated by immuno-magnetic separation (Dynal) as

per the manufacturer’s mstructions.

10 Example 3 :

Functional assays for determination of HEPC nctivity:

Isolated CD34™ cella were incubated with different concenirations

(100 pg/mlto 10 ng/ml for all four lecting) of Jecting for various time

periods (10 fo 30 days). This concentration rangy of lecting used was
15 predetermined by carrying out toxicity tests on TF 1 cells using MTT

or XTT assays. The CD34" cells moubated for various time periods

were subjected directly to CFU assay or seeded on irradisied M210B4

feeders for

LTC-IC assays ag desoribed bslow, CD34™ cells without addition of

lectin wers kept 8= centrel in each experiment performed.
20
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3908 GL 495 1925 1808 1562 931 Table 2; Tot al
Progenitiors Preserved By Lectins Expressed As Percent
of Control Lectin Used Total progenitors preserved by
| ooting Expressed as percent of control Cells

WO 2007/066352

10

15

20

PCT/IN2006/000215
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{a} Colony Forming Unit (CFU) Assay:

CD34" cells inonbated for various time periods with the lecting were
tested for the number of progenitors prezerved by scoring for the
differsnt typea of colonies (BFU-E, CFU-GM md CFU-GEMM)
formed in a gemisolid methyleelluloce medium containing standard
growth factors qualified for human clonogenic cells (h3CF 20ng/ml,
GM-C8F-Ing/ml IL3 d4ng/m] and Epo 2IU/mi) ﬁsing standard oriteria
{(Eaves C and Lambi K (1993) Aflas of Human Hematepoistic
colonies. Stem Cell Technologies, Vancouver, Canada). Thiz aszay
formed & primary screen for the lecting and the optimal concentrations
of lectins giving good results in this system were nsed for long-term

ASEAYE.

{b) Long Term Culture Initiating Cell (LTC-IC) Aszays:

This assay gives an estimate of more primitive HSPC preseat in the
test population then those scored by CFU assays (Sutherland et al
1989 Blood 74: 1563-1570). The CD34" cells moubated with various
concentrations and periods as indicated in the results were seeded on
irradiated (8000 rads) M210B4 fseder layer formed on collagen
coated wells veing Myelocalt medium. The cultures were maintained
for 5-6 weeks by weekly demi-defolistion. The cultures were then
harvested by trypsinization. Both adherent and nen-adherent



100pg/ mL 200pg/ Ml 400p g/ m 1 1014/ ml AL 100 148 201 137
114 BL 100 184 127 139
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populations were pooled and assayed for ecolony formation.

Example 4 :

Delermination of optimsl concenfration of lecting for HEPC
preservation;

We selected the ramge of various lectins based on the cytotoxicity
assay carried on TF 1 oells. We obgerved that the lectin preparations
did not show any eytofoxicity up to 80ng/m] concentration {data not
shown). I was, however, neoessary to delermine the optimel
conventration of the various lectins to be used in the context of their
HSPC preservation ability. In order to achieve this we incubated the
CD34" cells for a fixed time imterval of 10 days with different
concentrations of lecting (from 100-400 pg/ml and 10 ag/ml). After
incubation cells were subjected to CFU assays as described. Numbers
of iotal progenifors preserved were caloulated from the number of
colonies formed from recoversd cells after incubation with lectin(s). It
was observed that sll lecting namely AL, BL, DL and AL pressrved
the progenitors at least up to 10 days of incubation without any
medium changes 8s well a8 without any coytokine supplemeniation
(Fig 1). Lower concentrations of all lecting (in the range of 100pg/m!
and 200pg/m1) were found to be optimal in the context of the



76 DL 100 220 159 147 119 G 100 389 365 316 188
Exanple 5 :

WO 2007/066352 PCT/IN2006/000215
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preservation of HSPC i several experiment (N=10} and, therefore,

these concentrations were used in further experiments,

Table 1; Determination of Optimal Concentration of Lecting

Lectin Total progenitors preserved
uged after 10 days of incubation by
Cellg 100pg/ml | 200pg/ml] | 400pg/ml | 1lng/mi
AL 357 528 717 489 408
BL 375 1064 734 806 441
DL 3294 7233 5231 4855 3908
GL 495 1925 1808 1562 631

Tabie 21 Total Progenitiors Preserved By Lectins Expressed As

Percent of Control

Lectin Total progenitors preserved by lectins
Used Expressed as percent of conirol
Cells 100pgim] | 200pgiml | 400pgiml | 10agiml
AL 100 148 201 137 114
BL 100 184 127 139 76
DL 100 220 159 147 119
GL 100 389 363 316 188




Conparative efficacy of leclin preparations on HSPC
preservation: The experinents descri bed above were
carried out on different 5 sanples as the yield of

CD34+ cells fromindividual sanples is not e
W06 experinents with all lectins as a ng@néﬁooons

thus it was not possible to conpare their efficacy. W
therefore carried out experinent on CD34+ cells

i solated fromsingle CD sanpl es which yi el ded enough
CD34+ cells for such experinent using the optimal 10
concentrations of 100 and 200 pg/m. (N=2) It was
observed that the nunber of CFU per 104 incubated cells
was not significantly different in various sets (Fig 2
a) but when the data were nornmalized for total nunber
of progenitors preserved thd%ffect of |ectins over
control was evident (Fig 2b). This analysis indicttes
that probably the lectins 15 preserved nore nunber of
HSPC but probably did not affect the frequency of

cl onogenic cells. In this particular experinent BL at
100pg/ mL. and DL at both 100 and 200 pg/m were found to
be nore effective. W) 2007/066352PCT/ 1 N2006/ 000215
-20- Tadkneplds Conparative Efficacy of Lectins Tota
progenitors preserved by Leetin cone. Used AL BL

Comparafive efficacy of lecin  preparations on HSPC
preservation:

The experiments desoribed sbove were carried out on different

5  samples as the yield of CD34" celly from individual samples is not

enough to carry out experiments with all lectins as a set and thus it

wag not possibls to compare their efficaoy. We therefors carried out

experiment on CD34" cells isolated from single CB samples which

yielded enough CD34" celle for such experiment using the optimal

10 concentrations of 100 and 200 pg/ml (N=2) Ii was ohzerved that the

numhber of CFU per 107 incubated cells was not significantly different

in various sets (Fig 2 a) but when the data were normalized for tofal

number of progenitors preserved the effect of lecting over confrol wag

evident (Fig 2b). This analysis indicates that probably the lectins

15 preserved more number of HSPC but probably did not affect the

frequency of clonogenic cells. In this particular experiment BL at

100pg/m! and DL at both 100 and 200 pg/m! were found to be mors

effactive.



DLa Cells 337 337 337337 100pg/ mL 407 665 769462
200pg/ mL 382 560 708585 Table 4: Conparative Efficacy
of Lectins Expressed as Percent of Control

WO 2007/066352 PCT/IN2006/000215

-29~

Table 3: Comparative Efficacy of Lecting

Total progenitors preserved by
Lectin cone. AL BL DL Gl
Used
Cells 337 337 337 337
100pg/ml 407 665 769 462
200pg/ml 382 560 708 585

Table 4: Comparsative Efficacy of Lecting Expressed as Percent of

Control
Total progeniters preserved by
Lectin cone. AL BL DL GL
used
Calls 100 100 100 100
100pg/ml 1'21 197 228 137
200pg/m1 113 166 210 174

Example &:



e

Total progenitors preserved by Leah/ eon& used AL BL
DLCL Cells 100 100 100100 100pg/nil 121 197 228137

WO 2007/066352 PCT/IN2006/000215

10

15

221

Determination of specificity of the lectin action:

We have ugsed mannoge-binding lecting in this set of experiments. We
therefore set experimentz uzing Methy!l o Mannozide in the incubation
medinm to see if thiz specific sngar abolizhes the H3PC preservation
activity of the lecting. CD34" celle were incubated with BL or GL
(100 snd 200pz/ml) with or without methyl o mannoside sugsr
(20mM} for 10 days. It was observed that presence of the sugar
abrogated the HSPC preservation activity of both BL and GL as seen
by the near control colony formation in the sefs with sugar while

significant preservation activity was observed with lectins. (Fig3 A
and B).

Example 7

Effest of lecting on preservation of LTC-IC:

In order to examine whether the lecting also preserved early
progenitors we carried out the LTC-IC assay on CD34™ cells
ineubated with the optimal coneentrations of lecting (100 and 200
pg/ml) for 30 days. After the mcubation with lecting the surviving
cells were se eded on irradisted (B000 rads) M210B4 feeder layer

neing Myelo-culi medium. The culiures were maintained for 5 weeks



200pg/ nl 113 166 210174 Exanple 6; WO

2007/ 066352PCT/ 1N2006/ 000215 -21- Determi nation of
specificity of the lectin action: W have used
mannose-binding lectins in this set of experinments. W

‘{(EZJO?I&%B%aset experiments using Methyl a Manpesh@Rodddozis

tion mediumto see if this specific sugar
abol i shes the HSPC preservation 5 activity of the
"gains. CD34+ cells were incubated with EL or GL (100
and 200pg/ mL) with or w thout nethyl cc mannosi de sugar
(20mV) for 10 days. It was observed that presence of
t he sugar abrogated the HSPC preservation activity of
both EL and GL as seen by the-#&ar control col ony
formation in the sets with sugar while significant
preservation activity was observed with lectins. (Fig 3
A and B). Exanple 7:

with weekly demi-defolistion. Affer 5 weeks the cultures were
harvested by hrypsinization. Both adherent and non-adherent cells
were pooled and CFU sszay was camried out. It was obzerved {Figd A
and B,) that all lecting could preserve early progeaitors up to 30 days

5 of incubation.

Advantages:

1. The mvention provides s simple cost effective method for

pregervation of hematopoietic stem progenitor celle in culture,

2. The inventien provides a teol to study signaling mechansms

10 mvolved in the maintenance of quiescence in HIPC,

3. The invention provides a method to enrich the H3C for further

manipulations.



Effect of lectins on preservation of LTGIC, In order
to exam e whet her the—tectins al so preserved early 15
S eni t.0 ried out the - C assay on .CD34+ —
27~02 2008 %:gelgﬁs i%lcéiéq}éggdﬁ?\néth the op tan%ILD;E%%dncentrati ons of IN2006000215
| ectins (100 and 200 pg/m) for 30 days. After the
i ncubation with lectins the28urviving cells were se
eded on irradi ated (8000 rads) M210B4 feeder. | ayer
using My el o-cult nedium The cultures were maintained
for 5 weeks -22- with weekly dem -defoliation. After 5
weeks the cultures were harvested by trypsinization.
Bot h adherent and non-adherent cells were pool ed and
say was carried out. It was observed (Fig 4 A and
m/ﬁ%f(iat all lectins coul d preserve early progenitors
up to 30 days 5of incubation. Advantages: 1. The .
invention provides a sinple cost" effective nethod for
We@lﬁﬁﬁ’ vation of henmatopoietic stem progenitor cells in
' ture. 2. The invention provides a tool to study
signaling mech au isms 10irvolved in the maintenance
of qui escence! in HSPC. 3. The invention provides a
het hddl t methodch fotle pB@Geivationr t bér iﬁﬁnnpnl atiemeatopoietic
c'2.:-7:67-2Ei bjf 15 5091-33-23633248L
DAVARlWHB’B‘@@nﬁQISEH%W pIdipAbe 1o ethcad ppmprising the step

of*

o~ a. providing the purified lectins from the group consisting of
| Gatlic lectin  (GL), Musa paradisica (BL), Artocarpus
integtifolia (AL), ete. By dialyzing against phosphate buffered
saline (10mM, pH 7:4) followed by filtration through 0.2 a.
filters followed by protein determination by using micro BCA

kit to check protein loss;
b. isolating the CD34" cells from human cord blood sample;
N ¢. incubating of the isolated CD34" éells obtain ed from step (b)
 with'different concentration of lectins ranges between 100pg/ml

. to 10ng/ml. for a period 10 to 30 days followed by toxicity test;

d. subjecting incubated CD34" cells obtaited from step (¢) to CFU.
assay or seeding on irradiating M210B4 feeders for LTC-IC’

2s8ays;

Received at the EPO on Feb 27, 2008 11:27:25. Pz AMENbﬂED SHEET



1. A nethod for preservation of Human henatopoietic

stem progenitor cells, wherein the said nethod
conprising the step of: a. providing the purified

| eafi ng fromthe group consisting of Garlic [.n
WI70RER2a par adi sica (BL), Artocarpus int eg%ﬁ@@%mms
(AL), etc. by dialyzing agai nst phosphate buffered
saline (10mM pH 7:4) followed by filtration through
0.2 a filters followed by protein determ nation by
using mcro BCA kit to check protein loss; b. isolating
the CD34+ cells from human cord bl ood sanple; c.

i ncubating of the isolated CD34%icells obtain ad from
step (b) with different concentration of |ectins ranges
bet ween 100pg,/m. to IOng/ M. for a period 10 to 30
days followed by toxicity test; d. subjecting incubated
Ci D34+ cells obtained fromstep (c) to CPU, assay or
seeding on irradiating M210B4 feeders for LTCIC

assays; -24- e. interpreting the effect of lectins on
human h Led1.C edeplogeni celh | LESEL ' :
. The Founoaieng) (e it aF lentis O Bullaf® Relhoimledc
of | ecti nssi¢m/prepinitir Rlioyieséfatiod, The nethod as
claimed in claim1, wherein Human cord blood is
collected fromlocal hospitals after obtaining inforned

consent the nother, 4. The_nmethod_as clained in, . .
cl ai mba, igengthodhanalsined do wlaisq sﬁfhﬁreéniviirzéeta ek legtins is

in steri kﬂ%%a%ﬁ??lé’ﬁt%ﬁ?t ai ni ng 40TU of heparin as o an

anti coag to 5 mM of plain nediumfoll owed
by the separation of RBCs and MNCs fraction by HES in
the ratio ranges from4 m of cord blood to 1 m of IS

through déeshbthodr adelefied & ofkbe NRHGEiInAEns-al did Ulood is
claim1, wherein nononuclear cells L
collected from local hospitels after obiaining informed consent of

the mother.

4, The method 8z clmmed in clasm 1, wherem human cord blood
sample i1z collected in sterile bottle contaming 401U of heparin as
10 an anticoagulant per mlto 5 m! of plain medium followed by the
separation of RBCs and MNCg fraction by HES i the ratio
ranges from 4 m! of cord bloed to 1 ml of HES through density

gradient,

5. The method as claimed in claim 1, whersin mononuclear cells
15 {(MNC) i= suspended in isolation buffer {0.6% Na-citrate and 1%
BSA in PBS) and isolating the CD34" cells by immuno-
magenetic separation.



15 (MNC) is suspended in isolation buffer (0.6%
Na-citrate and 2% BSA in PBS) and isolating the CD34+
cells by immune-in ern etie separation. -'2)- 6. The
method as clained in claim1, wherein toxicity test is
woaiioesdsout on TF1 cells using MIT or XTT a®&3{2006/000215
The nethod as clainmed in claim1, wherein incubated
CD34+ cells is tested for the nunber of progenitors
preserved by scoring 5 for the different types of
col oni es such as BFU-E, CPU-CM and CRI-GEMM etc. in a
sem solid nmethylcellul ose nedium (1% Met hyl cell ul ose +
Plain | MDM + Human PCS 30% 4- NgRyruvate 101.' M +
Transferrin + f3 Merca. pto ethanol + BSA) containing
standard growth factors qualified for human 101
cl onogenic cells such as hSCF | Ongi tul, Gw CSF-2nghnl,
IL3 4ng/ M and Epo 2111/ m by using standard criteria 8.
The nmethod as clainmed in claim1, wherein nunber of
progenitors preserved by lectins is estimted by

obt aini af I vered .cel | ter s i.on

i th G et e EARERITR R ShBelT iR
progenit . [ QM Rzhed Ng Wi th

the i npu@hﬁ%@gggﬁ gsqp@rsrg?@%sﬂg?ggﬁr ?or t“ﬁaﬁ ectins, 9.
The nmethod as clainmed in claim1l, wherein seeding the

i ncubated CD34+ cells on irradjated (8000 radsg .
| vi2 oBdlestnthed | ey sieimed niad chatin c b Magesinc tuubatede U4

he cul tagfe 3 Grsts] BrBE earier A PGS BEFFY e PBFoiring
5 . for the different types of colonies such as BFU-E, CTU-OM and
| CFU-GEMM etc. in a semisolid methyicelluloze medium {1%
Methyl cellnlose + Plain IMDM + Homaen FCS 30% + Na-
Pyruvaie 10pM + Tronsferrin + B Mercapto ethanol + BSA)
containing ztandard growth factorz qualified for human
10;. clonogenic ¢slls such as hSCF Z0ng/ml, GM-CS8F-Zng/m], IL3
4ng/miand Epo 2IU/m| by using standard oriteria.

8. The meihod as claimed in claim 1, wherein number of progenitors
preserved by lecting is estimated by obtaining CFU from
recavered cells after incubation with lecting and caleulatmg the

15.- lotal sumber of progenitors preserved by lectins by normalizing
with the input to provide primary sereen for the lecting,

9. The method as claimed in ¢laim 1, wherein zeeding the necubated
CD34+ cells on iradiated {8000 rads) M210B4 feeders layer

formed on collagen coated wells using Myelosult madivm



10. The nmethod as clainmed in claim1l, wherein
harvesting of the culture is carried out by
trypsinization. 511. The method as clained in claiml,
wher ei n adherent and non- adherent popul ati

WG cul tures is pooled to assay for co? 2h¥fBboats
formation. 12. The nethod for preservation of Human h
em at opoi etic steni progenitor cells substantially
as herein described with oreference to the exanpl es and
figures acconpanying this specification.

3 6-

followed by maintaiming the culture for 5.6 weeks by weekly demi-

defoliation.

10. The method g elaimed in elaim 1, whersin harvesting of the

culture ig carried out by trypeinization.

5 1. The method as claimed in clamm 1, wherein adherent and non-
adherent populations from harvested cultures is pooled to assay

for colony formation.

12. The method for preservation of Human hemalopoistic
stem /progenitor cells substentially as herein described with
10 reference to the examples and figures accompanyig thie

specification.



