A METHOD FOR PRESERVATI ON OF HUMAN HEMATOPA ETI C STEM
OR PROGENI TOR CELLS. Field of invention This invention

woeb@ieesst o a nmet hod for preservation of HumanPCT/IN2006/000215
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hemat opoi etic stemor progenitor cells. Mre part
icular ly it relates to a nethod for preservation of
Human hemat opoi etic stemor progenitor cells with the
ef fect of mai nose binding |lectins on human
hemat opoi eti c stenf progenitor cells. Background of the
i nvention Preservation of hematopoietic stem

/ progenitor cells (HSPC) is codventionally carried out
using |l ow tenperature freezing either at - 800C
(mechanical freezers) or at -196 0OC (liquid nitrogen)
and it is altogether a separate science in itself.
Present invention relates to maintenance of HSC in

cul ture. Miintenance HSPC in vitro w thout
proliferation or differentiation has inportant

cl i nfical MEpUHER | onERechRERRERIRIGNS | 0¥ t r HUMAN
PUT 9o PATOPDIETIY 3T & Bl GeniToR CELLS.

Fidd of invention

Thiz mvention relates to a method for preservation of Human
hem atopoietic stem or progenitor cells.

More particnlarly, it relates to a method for preservation of Human
hematopoistic stem or progenitor cells with the effect of mannose

binding lzcting on human hem atopoistic stem/progenitor cells.

Backeround of the invention

Pregervation of hemastopoistic stem/progenitor cells (HSPC) is
conventionally carried out using low temperature freezing either at —
80°C (mechanical freszers) or at —196°C (liquid nitrogen) and it is
altogether a separate scisnce I itself. Present imvention relates to

mamntenance of HSC i culture. Maintenance HSPC in vitro without

15 proliferation or differentiation has important clinical applications.

Technigues such as in vitve purging of wmeor cells using culiure
techniques or by use of chemotherapeutic agents necessitates that the
HSPC remain unaffected in the culure. In geneiic engineering

protocels it could be advantageous to eliminate all the short-lived



techni ques or by use of ch em otherapeutic agents

necessitates that the HSPC remain unaffected in the
WE@06@52 | N geneti c engi neering protocols it POUINROE®000215

advant ageous to elimnate all the

short-I|ivedprogenitors, which are growh factor

dependent and then use the surviving primtive cells

for transduction purposes. Thus a sewch for agents

whi ch can maintain the HSPC in culture and

identification of signals involved in maintenance of

the quiescent state is likely "t forma fruitful

endeavor. Earlier efforts in this direction to

mai ntain HSPC i n culture have been nmade using either

specific matrix nol ecul es |ike denatured col |l agen

(Maiiney et al, 2004 Biomaterials, 25 16: 3233= 43;

Kimet al 2003, Int J Hematol; 78 2:126-32; Baau et a

2001, Cytokine._ 21; 13, 6:349-58) or growh factors

| i kd“PEW!iGI(SSWﬁbIQﬂO age @G‘fﬂiﬂQﬁa@*‘MenEip@nHeni afid then use the

6: 655-62). or hematoci%e grow h factors like Ep o
(Er iUEHVIRE PRIM §Bygete rﬁé@%ﬁlyem@i purposeg) Thirhesearch for

PP SR 2 P S S o
Idtev eﬁ?ﬂtﬁﬁa Qixgoggﬁ{? i ?t‘f'ii,z‘ix engﬁé ol c@q lgﬁﬁéﬁ%ﬁt SRReE!T %: %m Form
5 a f’ruxtful endaavar Earhpr efforts in thiz direction to maintain HSPC
in oulture have been mads uging sither specific mairix moleoulez like
denatured collagen (M auney et al, 2004 Biomaterials, 25 14: 3233-

43; Kim et al 2003, Int T Hematol 78, 2:126-32; Banu et al 2001,
Cytokine. 21; 13, 6:349-58) or growth factors like FLT3L (Shapiro of

10 al 1996, Hematother; 3, 6:655-62) or hematopoietic growth factorg
like Epo (Eridani et al 1998, Biotherapy 10, 4:295-8). Thess
approaches, however, invelve use of expensive reagenis. The cost
factor becomes a major issue when it is to be applied to clinical set

ups especially in developing couniries. Recently, a lectin named Fli3

15 receptor-interacting lectin (FRIL) was shown to preserve the quisscent
HBPC derived from cord blood (CUB) in enlture for 30 days without

the change of medmm and without the exogenous addition of growth
factors. {Colucei, G. ot al 1999 Proc. Natl. Acad. Sci USA 26, 646-

650; Kollet O. et al 2000 Expt. Hematol 28, 726-736.) The plant

90 lectin FRIL was shown to support prolonged in vitro maintenanes of
quiescent human cord blood CD 34 (+) CD3g {-low V301D



receptor-interacting lectin (FRIL) was shown to
preserve the quiescent HSPC derived from cord bl ood
w@ awy/osa3szul ture for 30 days without the changkRCDiIN2006/000215
medi um and wi t hout the- exogenous addition of growth
factors. (Colucci, G et al 1999 Proc. Natl Acad. Sci
USA 96, 646- 650; Kollet O et al 2000 Expt. Hematol.
28, 726-736.) The plant lectin FIIL was shown to
support prolonged in vitro mai ntenance of qui escent
human cord bl ood CD 34 (+) CD38 (-/1ow)/SC D
repopul ating stemcells. It wasS-reported that this
mai nt enance of qui eseeni CB progenitors nmay be through
the cell cycle- nodul ation through HTm4 and HTm4S
(Xie, X. Y., Xie C, Shi, W, Li, J., Li Y. H, Wng,
DM, Bai, C X, Chen, L. & Pei, X T. 2004 56,
306-312). Since FRIL is a mannose binding lectin
screening for nore mannose binding | ectins have been

donegfiRkcdiel’R pASSMoe: HPRC R AR8LKRT than:Af T;¥l»'=tz‘a‘m§i%13han

t hat they can al so be used as toolsto identify the
si gntireu gt mddan & Hlm AR ef}inc . of ., GliceS.c &hti, WSPCH, I, Li, Y.
Thus_the present invention has two distinct advant agp}

over HeafViangs Dalor Bat Hes.. Ghenok. HePeig cBs20@t FECTH
and g{ Sﬁﬁffd of providi 09 saful and sp emff
moes 1% o manfose zdmg eciin, serecning for more mannose

5 binding lecting have been dene for their possible HSPC pressrvatinn
activity so that they can also be uged as tools to identify the signals
involved In maintenance of guiescent HSPC. Thuz the present
invention has two distinet advantages over sarlier approaches, one of
being cost effective and the second of providing useful and specific

10  reagents to study signaling mechanisms,

Maintenance of HSPC in culture has a great clinical 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
mannose specific lecting that have been used in the present study
15 shewed HSPC preservation activity up to 30 days withont growth
factor addition or medium change providing a cost effective method to

pregerve HEPC in culturs.

Objects of the invention

An objeci of the present invention iz to provide a method for

oo Ppreservation



reagents to study signaling nmechani sns. Mi ntenance of
HSPC in culture has a great clinical utility
wespeos@sty if it can be done wi thout change oPCTHEX0WI000215
or use of expensive reagents. The present inventi-on
provides a nethod to achieve this. The mannose
specific lectins that have been used in the present
study showed HSPC preservation activity up to 30 days
wi t hout growt h factor addition or nmedi um change
providing a cost effective nethod to preserve HSPC in
cul ture. Objects of the inv-%ention An object of the
present invention is to provide a nmethod for
preservati onof Human hemat opoi etic stem /progenitor
cells. Another object of the present invention is to
provide a nethod for preservation of Human
henmat opoi etic stem/progenitor cells with the effect
of raappose binding I ectins on human hemat opoi eti c
st emyf PLRARNhEA G GRY st@ﬁ%ﬁt%{enﬁﬁf%ﬁg.o‘c the present

invention I1s to provide a cos

Another object of the present invention is to provide a method for
preservation of Human hematopoietic stem/progeniter cells with the
effect of mannose binding lectinge on human hematopeietic

5 stem /progentior cells.
Gtill another 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 invention

10 Agcording to thiz invention thers iz provided z method for
preservation of Human hematopoietic stem/progeniior cells, wherein

the said method comprising the step oft

a}  providing the purified lecting from the group consisting of
Dolichos lablab lectin {DL), Garlic lectin {GL), Musa paradisica (BL),
15  Artocarpus integrifolia {AL) etc. by dialyzing agminst phosphate
buffered saline (10mM, pH7.4) followed by filivation through 0.2 2
filters followed by protein determination by using micro BCA kit 1o

check protein loss;



effective nethod for preservation of Human
hemat opoi etic stem /progenitor cells by using |lectins.
wammmeessnf the invention According to this i NRENIN2006/000215
there is provided a nethod for preservati on of Human
hemat opoi etic sten progenitor cells, wherein the said
nmet hod conprising the step of: a) providing the
purified | ectins fromthe group consisting of Dolichos
| abl ab lectin (DL), Garlic lectin (&), Misa
par adi sica (BL), Artocarpus ntegrifblia (AL) etc. by
di al yzi ng agai nst phosphate buffered saline (10mV
rH7.4) followed by filtration through 0.2 a filters
foll owed 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¢) incubating the
i sol ated CD34+ cells obtained fromstep (b) with
di fferent concentration of |ectins ranges between

100rigy MsoldinGhe/CN3 06 fof REMEA 43 dIoda%Emple;
followed by toxicity test; d) subjecting incubated
CD34+ cells obtained fromstep (c) to CFU
¢) incubating the izolated CD347 cells obtained from step (b) with
different concentration of lecting ranges befween 100pg/ml to

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

5 d) subjecting incubated CD34" cells obiamed from step {¢) to CFU

agzay or sseding on irradiating M210B4 feeders for LTC-IC assays;

¢) mterpreting the effect of lecting on human hematopoietic

stem /progenitor cells preservaiion.

Brief description of accompanying figures :

10 Figure 1 represents Mannose specific lecting DL, GL, AL and BL
preserve HSPC for 10 days in culmre. CD347 cells were inonbated
with various concentrations of lecting as indicated and the cells wers
then subjected to CFU assay. The colonies were scored for the
pregence of CFU-GM, CFU-GEMM and BFU.E. The dats represented

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

control cells,



assay or seeding on irradiating M210B4 feeders for
LTC- 1 C assays; e) interpreting the effect of |ectins
wWo@rooiuess2 hemat opoi eti ¢ stem / progeni tor cel | SPCT/IN2006/000215
preservation. Brief description of acconpanying figur
es : Figure 1 represents Miinose specific lectins DL
GL AL and BL preserve HSPC for 10 days in culture.
CD34+ cells were incubated with various concentrations
of lectins as indicated and the cells were then
subjected to CFU assay. The col onies were scored for

t he presence of CFU-GW CFU GEM¥M and BFU-E. The data
represented in this figure are expressed s total
progenitors preserved as percent of contro
cells.Figure 2 represents conparative efficacy of G.
BL, AL and DL on CD34+ cells isolated fromthe sane
sanple. A CFU generated per I xIO4 CDW cells after 10
days incubation with or without lectins B: Total

nuMb s Qe B AGR0LLQL § e drsaRe PAGEAY DL
of coeier ¥ gk TR Y RARRACRR T, TP AE R DL on
acti qmz4seeni isPeidf FoMUlersame sample. A: CFU generated per
1x10° CD34" cells after 10 days incubation with or without lectins Bt
Total number of progeniters preserved expressed as percenf of

s control

Figure 3 represents specificity of lectin action: Use of specific sugar
Methy! o Mannoside {20mM) in the ineubation medium along with
lectin abrogates the preservation effect, D34 cells were incubated
with or without lectins for 10 days in the presemce or absence of
10 20mM Methyl «c Mannoside. The recovered cells were subjected to
stan dard OFU assay and the coloniss were scored at 14 daye,
A: Experiment with BL. B: Experiment with GL (* p 2 0.05 "% p <
0.0013

Figure 4 represents effect of AL, BL, DL and GL i preservation of
15 primitive cells giving rise te LTC-IC. CD34% cells were mmcubated
with 100 and 200 pg/m! of AL, BL, DL and GL independenily and
then seeded on irradisted M210B4, The culmres were mainiained for
5 weeks by weekly demi-defoliation. Both adherent and non-adherent

cells were pocled and assayed for colony formation.



Met hyl C Mannoside (20mMV) in the incubation nedi um

along with lectin abrogates the preservation effect,
weDBMA6638t | s were incubated with or w thout | ePCT/Me0066000215

10 days in the presence or absence of 20rM Met hyl cc

Mannosi de. The recovered cells were subjected to

standard CFU assay and the col onies were scored at 14

days. A, Experinment with BL B: Experiment with OL (* p

< 0.05 ** p < 0.001) Figure 4 represents effect of AL,

BL, DL and (L in preservation of primtive cells

giving rise to LTC-IC. CD34+ c& |s were incubated with

100 and 200 pg/mM of AL, BL, DL and GL independently

and then seeded OH irradi ated M210B4, The cultures

were mai ntai ned for S weeks by weekly

dem -defoliation. Both adherent and non-adherent cells

wer e pool ed and assayed for colony formation. A Total

nunber of LTG UC preserved in CD34+ cells incubated

Wi t hg AT tBly it IGECTE @hes30v atiys (1534 Nesbaticbatdd with

Data in A expressed as percent of control. Detailed

descALpBIoMIohn i HEL afteeAtidanz:of incubation.

10

15

B:Datain A expressad a= percent of control

Detailed description of the invention :

Ex vive preacrvation of hemstopoistic 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
set ups. Such incubation in culture media may be required for in vitre
purging of mmor cells without affecting the quiescent HSPC. It may
also help in removal of facter dependent differentiated cells leaving
behind primitive HSPC, which can be used for further manipulations

including genetic engineering.

In the present invention, some of the mannose binding lecting of
defined specificities have been examined for their preservation effect
on CD34" cells isolated from cord blood. It has been observed that
these lecting indeed have a HSPC preservation activity for up to 30
days without change 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/ml Singe the



Ex vivo preservation of hematopoietic stem and
progenitor cells wthout the addition of growh

wo a@vosssand w t hout the change in nedi um nmay BET/D§2006/000215
i mrense use in various clinical and experinental set
ups. Such incubation in culture nedia nmay be required
for in vitro purging of tunor ceils w thout affecting
the quiescent HSPC. It may al so help in renoval of
factor dependent differentiated cells |eaving behind
primtive HSPC, which can be used for further
mani pul ati ons includi ng geaeti#®-engineering. In the
present invention, sonme of the in anno se binding
| ectins of defined specificities have been exan ned
for their preservation effect on CD34+ cells isol ated
fromcord blood. It has been observed that these
| ectins i ndeed have a HSPC preservation activity for
up to 30 days wi thout change of nmedi um and w t hout

addi biiedin@f s9rankict 26F Ah SR tAmICaRe Sl a@%%éal@elﬁ%ed (Singh,

LTC- 1 C asSays. The optimal concentration for a
| ect B, ranbeirbliomAlOghd Vigdrang/ M, . 2(84n gert4 Walgiztdiogeaphica
specificities of these lectins are well characterized
(Si ngH0, DB 04and 186rosd Hyesa, lecmE Vag dyarmedviz spodiiAcnd, well-
Cryst all ographi.ca. ) )

defined tools in signal transduction studies.

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

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}, etc. by dialyzing against phosphate
buffered saline (10mM, pH 7.4} followed by filtration through 0.2 p
filters followed by protein determination by nsing micro BCA kit to

check protein loss;
by  isolation of CD347 cells from human cord blood zample;
15 ©) incabation of the izolated D347 cells obtained from step ()

with different concentration of lectins ranges between 100pg/ml to

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



D60, 2104 - 2106.) so these lectins can be used as
specific and well defined tools in signal transduction
watadioess2 Accordi ngly the present invention prPuT/aNes0@000215
met hod for preservation of Human hemat opoietic
stenf progenitor ceils, wherein the said nethod
conprising the step of: a) providing the purified
lectin s fromthe group consisting of Dolichos I|ablab
lectin (DL), Garlic lectin (&), Muisaparadisiea (BL),
Artocarpus integrifolia (AL), etc. by dialyzing
agai nst phosphate buffered -8aline (10 pH 7.4)
followed by filtration through 0.2 mfilters foll owed
by protein determ nation by using mcro BCA kit to
check protein loss; b) isolation of CD34+ cells from
human cord bl ood sanple; c¢) incubation of the isolated
CD34+ cells obtained fromstep (b) with different
concentration of lectins ranges between 100pg/m to

10ng ;21) ' éjég;eec?gxg%ﬁiaggaéga({?gg§%§%ﬁ@t“ﬁ%&’ﬁ&ﬂ%t@ {&) to CFU

t esty ng I ncu cells obtained from

Sten, & of Qedditly 2SR NBoNdeadiati TO- MRA0RY s
SLoBhED el Blacin t
¢)  interpreting the effect of lecting on human hematopoietic

stem /progenitor ceils preservation.

5 In an embodiment of the present invention, lectins used are selected
from the group consisting of Dolichos lablab lestin (DL), garlic lectin
(GL; Allium sativum isolectin II, viz. ASATI), Musa Faradisica (BL)
and fae manpose binding lectin from Artocarpus integrifolia
{artocarpin) are purified according to the procedures described in
10  Singh et al {2004 Acta Crystallographica DGO, 2104 - 2106}, Mo et al
{2001 Eur. I. Biochem. 268, 2608 - 2615), Dam et al (1998 J. Bio.
Chem. 273, 5328 — 5535) and Misquith et al (1994 1. Biol Chem.

269, 30393 - 30401).

In another embodiment of the present invention, the homegeneity of

15 purified jectinz iz confirmed by SDS-polyacrylamide  gel

glectrophoresis.

In vet another embodiment of the present invention, lecting are

dialyzed against phosphate buffer saline and filtered through 0.2 t0 0.4



e) interpreting the effect of lectins on human
hemat opoi etic stem/progenitor cells preservation. In
wa@poogobsdt nent of the present invention, |ectiPST/e0e5/000215
are selected fromthe group consisting of Dolichos
| ablab lectin (DL), garlic lectin (G; Aliumsativum
iso lectin Il viz. ASAIl). Misa Paradisica (BL) and
t he mannose binding lectin from Artocar pus
integrifolia (artocarpin) are purified according to
the procedures described in Singh et aL (2004 Acta
Crystal | ographi caD6O. 2104 - 21®6), M et al (2001
Eur. J. Biochem 268, 2609 - 2615), Damet al (1958 J.
Bi o. Chem 273, 5528 5535) and Msquith et al (1994 J.
Biol. Chem 269, 30393 - 30401). In another enbodi nent
of the present invention, the honogeneity of purified
l ectins is confirmed by SDS-pol yacryi am de ge
el ectrophoresis. In yet another enbodinent of the
pres qﬁ degvention, lectins are dislyzed against
phosgh e buffer saline and filtered through 0.2 to
O.4mfilters.

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

are kept at 2-8°C.

5 In yet another embodiment of the present mvention, Human cord
blood is taken from local hospitals after obtaining mformed consent of

the mother,

In yet another embodiment of the present invention, human cord
blood sample (40 to 100 ml depending npon the sample) is collected
in sierile botile containing 401U of heparin a2 an anticoagnlant per m]
of plam culure medium (IMDM, DMEM, RPMI-1640C sic).

10

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

(RBCgq) are separated from mononuclear cells (MNC) by mixing HES

(Iml; Sigma, hetastarch 6% solution in 0.9% NaCl) and cord bloed
15 (1-4ml).

In yet another embodiment of the present invention, suspending the

.
LR

4 b
241 § L’b’

o

L-Ls-

MNC obtained from cord blood by HES zeparation as ¢



In still another enbodi nent of the present invention,
protein content is determ ned by using mcro BCA kit
WO e00cloesk2 protei n 1 oss and al i quots are kept aPCRIN0G/000215
In yet anot her enbodi nent of the present invention,
Human cord blood is taken fromlocal hospitals after
obtai ning i nfornmed consent of the nother. In yet
anot her enbodi nent of the present invention, hunan
cord bl ood sanmple (40 to 100 ml dependi ng upon the
sanple) is collected in sterile bottle containing 401U
of heparin as an anticoagulant_1 er m of plain culture
medi um (1 VDM DMEM RPM -1640 é€fc). In yet another
enbodi nent of the present invention, Red blood cells
(RBCs) are separated from nononuclear cells (MNC) by
m xing HES (Im; Sigma, hetastarch 6% solution in 0.9%
NaCl ) and cord blood (lI-4m). In yet another
enbodi nent of the present invention, suspending the

MNC obt ai ned from cord blood by HES . separation as
descnit bisa Iy dindfars o0 414 Masifster agd. Too Rpi oy dPaM PRI,

o 5
and Zpﬁ%if and 11%5%&;%%31?}1@ CD34" cells from MNC by immuno-

magnetic separation {Dynal) a= per the manufacturer’s mstructions.

In yet another embodiment of the present invention, the izolated
5 CD34" cells are inoubated with different concentration of lecting

ranges between 180pg/mlto 10ng/mi for aperiod of 10 to 30 days.

In yet another embodiment of the present mvention, concentration
range of lecting used iz in the range between 10pg/ml fo 80ng/ml for
performing toxicity test on TF1 gells uzing MTT or XT7T assays

10 Inyet another embodiment of the present invention, ne cytotoxicity is

observed in lectin preparations up to 80 ng/ml

In vet another embodiment of the present invention, CD34” cells were
ineubated with lectins for varions time periods renging from 10 fo 30
days and were subjected to CFU assay or were sseded on irradiated

15 M210B4 feeders for LTC-IC assay.

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



rH7,4) and isolating the CD34+ cells from M\C by
i mmunonagneti ¢ separation (Dynal ) as per the
worealesssurer' s instructions. I n yet anot her eP@DIN20@GA100215
of the present invention, the isolated CD34+ cells are
i ncubated with different concentration of lectins
ranges between 100pg/rnl to 10pg/mM for a period of 10
to 30 days. In yet another enbodi ment of the present
i nvention, concentration range of lectins used is in
therange between 10pg/m to 80ng/m for perform ng
toxicity test on TFl cells usiyzg MIT or XTT assays. In
yet anot her enbodi ment of the present invention no
cytotoxicity is observed in lectin preparations up to
80 ng/m . In yet another embodinent of the present
i nvention, CD34+ cells were incubated with lectins for
various tinme periods ranging from 10 to 30 days and
were subjected to CFU assay or were seeded on

B SRS L A B i vt
:0:]8; eéﬁ%\ﬁ% regglgfbreggf?i @i%ﬁe}'ﬂt ﬁﬁ#%lﬁ}% FOg TwEbeNRPyruvate
10uM + Iron saturated Transferrin 0.036% + B Mercapto ethanol
5X10° M + BSA 1%} containing standard growth factors qualified for
5 human clonogenic cells sueh as hSCF 20ng/ml, GM-CSF- Ing/ml
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 another embodiment of the present invention, the total numbers
of progenitors preserved by lectins were calculated by normalizing
10 with the number of cells recovered after inenbation with lectins for

various time periods.

If “x” iz the number of colonies cbiained from 1x10° cells {recovered
after incubation with lectins for specified period) in CFU assay and
“g” iz the total number of recovered cells then the “abgolute number

15 of progenitors preserved” becomesxy f1x10°

In yet ancther embodiment of the present invention, the incubated
CD34" cells were optionally seeded on irradiated (8000 rads) 321084
feeder layer formed on collagen-coated wells using Myelooult

medium {Stem Cell Technology, Canada) followed by maintaining the



scoring for different types of colonies (such as
BFU-E, CFU-GM andCFU-GEMV) forned in a sem solid
woredoipbest | ul ose nmedi um (Met hyl cel | ul ose 1% RCEINR006/000215
I MDM 70 m + Human FCS 30% + Na- Pyruvate | OrM + Iron
saturated Transferrin 0.036% + b Mercapto ethano
5X10° M + BSA 19% containing standard growh factors
qual i fied for human cl opogenic cells such as hSCF
2qng/ M, GWCSF- 2ng/m, L3 4pg/m and Epo 21U m .
The CFTJ assay gives an estimate of different types of
progenitors present in a test.lgopulation. In yet
anot her enbodi nent of the present invention, the total
nunbers of progenitors preserved by lectins were
cal cul ated by normalising wth the nunber of cells
recovered after incubation with lectins for various
time periods. If "x" is the nunber of colonies
obtained from 1x105 ceIIs (recovered after i ncubati on

v 'hurﬁggr&fsfsoteét’ﬂe LIPSO R assay and

ota gvered ceT s then the
absolute nunber of progenltors preserved" becones x y
/ 1x105 I n yet another enbodi nent of the present

i nvdaty @nandiher bndublaniedt of the prezent invention, the said cultures

were harvested by frypsinization.

In an embodiment of the pregent invention, adherent (feeder layer and
5 the hematopoietic cells closely associated with it) and non adherent
{floating hematopoistic cells) populations are pooled from harvested

cuitures to assay for colony formation.

The following examples are given by the way of illusirstion and
therefors should net be construed to limit the zcepe of the present

10 Imvention.

Example 1 ;

Purification of lectins:

In the preszent mvention lecting wers uzed namely, Dolichosz lablsh

{DL), Banana lectin {BL)} and Artocarpus integrifolia lectin, adocarpin
15 (ALY and garlic lectin (GL). They were purifisd and characterized as

follows,



CD34 cells were optionally seeded on irradiated (8000

rads) M210B4 feeder |ayer fornmed on col | agen-coated
wowrir®6a3si ng Myel ocu Ut medi um (Stem Cel | TechPi/oNgp96/000215

Canada) followed by nmaintaining theculture for 5-6

weeks by weekly dem -defoliation. In yet another

enbodi nent of the present invention, the said cultures

wer e harvested by trypsinization. In an enbodi ment of

the present invention, adherent (feeder |layer and the

hemat opoi etic cells closely aagoci ated with it) and

non adherent (floating hematopdietic cells)

popul ati ons are pool ed from harvested cultures to

assay for colony formation. The foll owi ng exanpl es are

given by the way of illustration and therefore should

not be construed to limt the scope of the present

invention. Exanpl e 1 ; Purification of lectins: In

the present invention |lectins were used nanely, )

Doudhssinsafioab DoelifhoBlatdala ketin i (RIOBI3arindetiin déHrpadlinm

integrifolia lectin, artocarpin ..
sga.tivum wolectin 10, wviz ASA&I), Mueza Paradizica (BL) and the
mannose binding lectin from Artocarpus intesrifolia; artocarpin (AL)
were purified following the procedures deseribed in Singh ef al (2004

s  Acta Crystallographica D60, 2104-2106; Mo et al (2001, Eur. I
Biochem. 268, 2609-2615; Dam et al. (1998, 1. Bio. Chem. 273, 532%-
5535) and Misquith ot al {1994, J. Biol. Chem. 269, 30393-30401)
Homogeneity of the purified lecting waz confirmed by SDS-
polyacrylamide gel electrophoresiz (Laemmli, UX. 1870 Nature 277,

10 GBO-683)

The iectin preparations were dialyzed extensively against phesphate
buffered saline and filiered throngh 0.2-micron filters. Protein content
was determined vaing micro BCA kit and aliquots were kept al 4,
The protein determination was frequently done fo check protein loss,

15 ifany.

Example2:

Isolation of CD34™ edls from human cord blood:
Cord blood was collected from local hogpitals after obfaining

: . . g
informed consent of the mother. The protocels desoribed i these



(AL) and garlic lectin (G). They were purified and
characterized as follows.Lectins from Dolichos |ablab
WO e@riose3¢DL) , garlic lectin (G.; Allium sativuPCT/ENR006/000215
lectin Il, viz. ASAIl), Misa Paradisica (BL) and the
mannose binding lectin from Artocarpus ntegrifbli a;
artocarpip (AL) were purified follow ng the procedures
described in Singh et al (2004 Acta Crystall agraph
i ca D60, 2104-2106; M et al. (2001, Eur. J. Bioehem
268 2609-2615; Damet al. (1998, J. Bio. Chem 273,
5528- 5535) and Msquith et all31994, J . Biol. Ch em
269, 30393-30401) Honobgeneity of the purified |ectins
was confirmed by SDSpoly aerylamide ge
el ectrophoresis (Laemm i, U K 1970 Nature 277, -685),
The lectin preparations were diaiyzed extensively
agai nst phosphate buffered saline and filtered through
0.2-mcron filters. Protein content was determ ned

USi NGy A6 P RCihidckearsy @ld tuioitstived EkéntCammides. Fhérief,
protein determnation was frequently done to check
prot@ird bhesl wid edlected in a sterile bottle containing heparin (401U
of heparin/m] of plain medium) and processed soon thereafter by
using standard protocels. Red blood cells (RBCs) were separated by
s HES (dml of bloed: 1 ml of HES) and mononuclear cell (MNC}
fraction was izolated by density gradient (Histopagque, Sigma) using
standard protocols. MNCs were suspended i isolation buffer and
(D34 cells were isolated by immuno-magnetic separation (Dynal) as

per the manufacturer’s mstructions.

10 Example 3 :

Functional assays for determination of HEPC activity:

Taplated (D347 celle were incubated with different concenirations

(100 pg/m1to 10 ng/ml for all four lecting) of lecting for varieus fime

perieds (10 to 30 days). This concentration range of lectins used was
15 predetermined by carrying out toxicity tests on TF 1 cells using MTT

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

were subjected directly to CFU assay or seeded on irradisted M210B4

feeders for

LTC-IC assays as desoribed below. CD34" eelle without addition of

o0 lectin wers kept as contrel in each expermment performed.



Exanpl e 2 : Isolation of CD34+ cdls from human cord
bl ood: Cord bl ood was collected fromlocal hospitals
wW@Rdaogt663bt ai ni ng i nformed consent of the not hePCT/INMB06/000215
protocol s described in thesesiudies were approved by
the Institutional Ethics Commttee. In brief, cord
bl ood was collected in a sterile bottle containing
heparin (401U of heparin/m of plain nmediun) and
processed soon thereafter by using standard protocols.
Red bl ood cells (RBCs) were separated by HES (4m 1 of
blood: 1 mM of HES) and nonorlied ear cell (MNC)
fraction was isolated by density gradient (Histopaque,
Si gma) using standard protocols. MCs were suspended
in isolation buffer and CD34+ cells were isolated by
i mune -magnetic separation (Dynal) as per the
manuf acturer's instructions. Exanpl e-3 Functional
assays for determ nation of HSPC activity: |sol ated

?gﬁgéggfgég?Jnﬁ%%ﬁﬁw B8 O o rour

95+ plld gibatked Bir VaRbeysinid PRriods with the lecting were
tested for the number of progenitors prezerved by scoring for the
differsnt types of coloniss (BFU-E, CFU-GM md CFU-GEMM)

s formed in a semizalid methyleeliulozse medinm containing standard
growth factors qualified for human clonogenic cellz (h3CF 20ng/ml,
OM-C8F-Ing/mi, 1LY d4ng/ml and Epe ZIU/ml) using standard criteria
(Eaves C and Lambi K (1995) Atlas of Human Hematopoistic
colonies. Stem Cell Technologies, Vancouver, Canada). This assay

10 formed a primary screen for the lecting and the optimal concentrations
of lectins giving good resulis in this system were used for long-term

assays.

(b} Long Term Culture Initiating Cell (LTC-IC) Assays

This aseay gives an estimate of more primitive HSPC preseat in the
15 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 feeder layer formed on collagen

coated wells using Myelocult medium. The cultures were mainfamed
oo for 5-6 weeks by weekly dem i-defoliation. The cultures wers then

i

harvested by trypsinization. Both adherent and nen-adherent



periods (10 to 30 days). This concentration range of
| ectins used was predeterm ned by carrying out

W0 2007064392 t ests on TF 1 cells using MIT or XTTPEEERp66/000215

10

15

2

The CD34+ cells incubated 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 w thout addition of

l ectin were kept as control in each experinent
performed. (a) Colony Formng Unit (CFU) Assay: CD34+
cells incubated for various tilfe periods with the

| ectins were tested for the nunmber of progenitors
preserved by scoring for the different types of
colonies (BFu-E, CFU-GM and CFl T-GEMV) fornmed in a
sem solid nethylcellul ose nedi um cont ai ni ng standard
grow h factors qualified for human cl onogenic cells
(hSCF 20ng/ M, GWCSF-2ng/m, 1L3 4ng/ M and Epo

2 U/ém)p)u léi%ﬂhgw%hﬁpgéie@ Hid 48k} ad (Rayslen§ farmakisnbi K
(1995) Atlas of Human Henat opoi etic col Onies. Stem
Cel | Technol ogi es, Vancouver, Canada). This assay
formed a primary screen for the lectins and the

opt i Bzamgdmdent r at i ons

Determination of optimal concentration of leclins for HEPC
preservation:

We selected the range of various lectins based on the cytotoxicity
assay carried on TF 1 cells, We observed that the lectn preparations
did not show any cytotoxicilty np to 80ng/ml concentration {data not
shown), It was, however, necessary to defermine fhe optimal
concentration of the various lectins to be used in the coniext of their
HSPC preservation ability. In order to achieve thiz we incubated the
(D347 cells for a fixed time interval of 10 days with different
concentrations of lecting (from 100-400 pg/m! and 10 ng/ml). After
incubation cells were subjected to CFU sssays as described. Numbers
of total progenitors preserved were caloulated from the number of
golonies formed from recovered cells after incubation with lectin(s). It
was obzerved that sll lectins namely AL, BL, DL and AL preserved
the progenitors at least up to 10 days of incubation without any
medium changes as well a3 without any oytokine supplementation
{Fig 1). Lower concenirationg of all lecting (in the range of 100pg/ml

o and 200pg/m!l) were found te be optimal in the context of the



of lectins giving good results in this systemwere
used for long-term assays. (b) Long Teem Cul ture
wo poovioed3shg Cell (LTC-1C) Assays: This assay gP@BEIN2a06/000215
estimate of nore primtive HSPC present in the test
popul ati on than those scored by CFU assays (Sutherl and
et al 1989 Bl ood 74: 1563-1570). The CD34+ cells
i ncubated with various concentrations and periods as
indicated in the results were seeded on irradiated
(8000 rads) M210B4 feeder |ayer fornmed on collagen
coated wel ls using Myel ocult mddi um The cultures were
mai nt ai ned for 5-6 weeks by weekly dem . -deeoliation.
The cultures were then harvested by trypsinization.
Bot h adherent and non -adherent popul ati ons were pool ed
and assayed for colony formation. Exanple 4 :
Det erm nati on of optimal concentration of |ectins for
HSPC preservation: W sel ected the range of various
| ecthsehasied af HARCCH QboxhlihkdARSAY @RET(ICHPNthbrafore,
1 cells. W observed that the [ ectin preparations
these concentrations were used in further experiments,

Table 1; Determination of Optimal Concentration of Lecting

ectin Total progenitors prezerved
uged after 10 days of incubation by
Celle 100pg/ml | 200pgiml | 400pg/ml 10ng/m!
AL 357 528 717 488 408
BL 378 1064 734 806 441
DL 3294 7233 5231 4855 3908
GL 495 1925 1808 1362 931

Table 2; Total Progenitiors Preserved By Lecting Expressed As

Percent of Control

Lectin Total progenitors preserved by lecting
Used Expressed sz percent of control
Cellz 100pg/im] | 200pgiml | 400pg/ml | 10ng/ml
AL 100 148 201 137 114
BL 100 184 127 139 76
DL 100 220 159 147 119
GL 100 380 365 316 188




did not show any cytotoxicity up to 80pg/ pi
concentration (data not shown), It was, however,
woewesemsy to determ ne the optimal concentr at PONIN2006/000215
the various lectins to be used in the context of their
HSPC preservation ability. In order to achieve this we
i ncubated the CD34 cells for a fixed tinme interval of
10 days with different concentrations of lectins (from
100-400 pg/mM and 10 ng/m ). After incubation cells
were subjected to CFU assays as descri bed, Nunbers of
total progenitors preserved were calculated fromthe
nunber of colonies formed fromrecovered cells after
i ncubation with lectin(s). |{;was observed that all
| ectins nanmely AL, BL, DL and AL preserved the
progenitors at |east up to 10 days of incubation
wi t hout any medi um changes as well as w thout any
cyt oki ne suppl enentation (Flg 1). Lower concentrations
of all lectins (in the range of | O0Opg/ M and 200pg/ n)
were found to be optimal in the context of
thepreservation of HSPC in several experinment (N=IO
and, & , these concentrations were used in
further experinents. Table 1; Determ nation of Opti nal
Concentration of Lectins

Comparative efficacy of lectin  preparations on HSPC
preservation:

The experimentz described above were carried ont on  different

5 samples ag the yield of CD34" cells from individual samples iz not

encugh to carry ount experiments with all lectins as a set and thus i

wag not possible fo compare their efficacy. We therefors camisd out

experiment on CD34" cells iselated from single CB samples which

yielded enongh CD34" cells for such experiment using the optimal

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

number of CFU per 10" incubated cells was not significantly different

in various setz (Fig 2 a) but when the data were normalized for tatal

number of progenitors preserved the effect of lecting over control was

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

15 Ppreserved 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/ml wers found to be mors

gffective.



Table 2; Total Progenfilors Preserved By Lectins
Expressed Ai Percent of Control Exanple 5 : Conparative
webdoroesy2 of | ectin preparations on HSPC preseP@HRIN2006/000215
The experinents descri bed above were- carried out on

different sanples as the yield of CD34+ cells from

i ndi vi dual sanples is not enough to carry out
experiments with ail lectins as a set and thus it was
not possible to conpare their efficacy. W therefore
carried out experinment on CD34 cells isolated from
singl e CB sanpl es which yieldea@enough CD34+ cells for
such experinment using the optinmal 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 (Flg 2 a) but
when the data were normalized for total nunber of
progenitors preserved the effect of |ectins over

cont rEAbleas CoingarhticERTHidhey of Micgtiagal ysi s i ndi cates
that probably the | ectins preserved nore nunber of
HSPC but probably did not affect the

Total progenitors preserved by
Lectin cone, AL BL DL GL
Uszed
Cellz 337 337 337 337
100pg/m] 407 665 762 462
200pg/ml 382 560 708 585

Table 4: Comparative Efficacy of Lecting Expressed as Percent of

Control
Total progenitors preserved by
Lectin cone. AL BL DL GL
used
Cells 100 100 100 100
100pg/m] 121 197 228 137
200pg/ml 113 166 210 174

Example & :



frequency of clonogenic cells. In this particular
experinment BL at 100pg/m and DL at both 100 and 200
w@ouoriosesszr e found to be nore effective. Tabl e 3PCT/IN2006/000215
Conparative Efficacy of Lectins Table 4: Conparative
Effi cacy of Lec tins EEpressed as Percent of Control
Exanpl e 6Determ nation of specificity of the lectin
action: W have used mannose-binding lectins in this
set of experinents. We therefore set experinents using
Met hyl aMannoside in the i ncubﬁ;i on nediumto see if
this specific sugar abolishes™ttHhe HSPC preservation
activity of the lectins. CD34 cells were incubated
with BL or GL (100 and 200pg/m) with or w thout
nmet hyl a mannosi de sugar (20 for 10 days. It was
observed that presence of the sugar abrogated the HSPC
preservation activity of both BL and G.L as seen by the
near_control colony fornmation in the sets with sugar
whi | Betargpinntionn! jpectlicilpof e ketinviativivas obser ved
wth lectins. (Fig 3 A and B).

We have uged mannoge-hinding lecting in thiz zet of experiments. We
therefors et experimentz uzing Methy! oo Mannozide in the incubation
medinm to see if this specific sugar abolishes the HSPC preservation
5 activity of the lectins. CD34" cells were incubated with BL or GL
(100 and 200pg/ml) with or without methy! o mannosids sugar
(20mM} for 10 days. It was observed that presence of the sugar
abrogated the HSPC preservation activity of both BL and GL as zeen
by the near confrel colony formation in the setz with sugm while

10 Significant preservation activity was observed with lectins. (Fig 3 A

and B).

Example 7 :

Effect of lecting on preservation of LTC-IC:

In order fo examine whether the lectins also preserved emrly
15 Pprogeniters we cmvied out the LTC-IC assay on CD34T eells

incubated with the opiimal concentrations of lecting (100 and 200

pg/ml) for 30 days. After the incubation with lectinz the surviving

cells were se eded on wradiated (8000 rads) M210B4 feeder layer

]

using Myelo-cult medium. The cuitures were mainiained for 5 weeks



Exanpl e 7 : Effect of lectins on preservation of

LTC-I1G In order to exam ne whether the lectins also
wpe@3meeossrl early progenitors we carried out theC/IN006D00215

assay on CD34+ cells incubated with the opti nal

concentrations of lectins (100 and 200 pg/m) for 30

days. After the incubation with lectins the surviving

cells were seeded on irradi ated (8000 rads) M210B4

feeder layer using Myelo-cuii nedium The cultures

were mai ntai ned for S weeksw tﬂ weekly dem

.-defoliation. After 5 weeks %’ cultures were

harvested by trypsinization. Both adherent and n on

-adherent cells were pooled and CFU assay was carried

out. It was observed (Fig 4 A and B,) that all lectins

coul d preserve early progenitors up to 30 days of

i ncubation. Advantag es: 1 The invention provides a

sinpl e cost effective nethod for preservation of

henmawotioi weelkdy stdem ipdefgdiationr A8kt s5 i meekkt the. aidinrFhewsre

i nveption provides a tool tg study signaling

nechgaq@ﬁged by frypsmization, Both adherent and non-adherent cella

were pooled and CFU assay was carrisd out. It was observed {Fig 4 A
and B,) that all lecting could preserve early progenitors up to 30 days

5 of incubation.

Advantages:

1. The mvention provides a simple cost effective method for

pregervation of hematopoistic stem progenitor cells in onliure.

2. The inventien providez a toel to study signaling mechanizms
10 involved in the maintenance of quisscence in H3PC.
3. The invention provides o method to enrich the H3C for further

mmnipulations,



i nvolved in the mai ntenance of quiescence in HSPC. 3.
The i nvention provides a nethod to enrich the HSC for
wo eoovkesssani pul ations. W Claim 1. A method fPRPECT/IN2006/000215
preservati on of Human hemat opoi etic stem /progenitor
cells, wherein the said nmethod conprising the step of:
a, providing the purified lectins fromthe group
consi sting of Dolichos lab lab lectin (DL), Garlic
lectin (G), Misa paradisica (BL), Artocarpus
integrifolia (AL) etc. by disdyzing agai nst phosphate
buffered saline (10vM pH7.4) followed by filtration
through 0,2 a filters foll owed by protein
determination by using mcro BCA kit to check protein
| oss; b. isolating the CD34+ cells from human cord
bl ood sanple; c. incubating of the isolated CD34+
cells obtained fromstep (b) with different
concentration of lectins ranges between 100pg/m to
10ng/XHe Glaina: period 10 to 30 days fol | owed by
toxicity test;

I. A methoed for preservation of Human hemalopoietic

stem /progenitor cells,

wherein the sald method comprizing the step oft

5 a. providing the purifisd lecting from the group consisting of
Dolichoz lablab lsetm (DL}, Garlic lectin (GL), Musa
paradizica {BL), Arfocarpus iniegrifolia {AL) etc. by dialyzing
agaimst phosphate buffered saline {10mM, pH7.4) followsd by
filtration through 0.2 a filters followed by protein defermination

10 by using miero BCA kit to check protein losg;

b. isolating the CD34" cells from human cord blood sampls;

¢. incubating of the izolated CD34" cells obtained from step (b}
with differsnt concentration of lectins ranges between 100pg/ml

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

15 d. subjecting incubated CD347 cells obiained from step (¢} to CFU
aszay of seeding on irmradiating M210B4 fesders for LTC.IC

8RBV R,



d. subjecting incubated CD34+ cells obtained fromstep
(c) to CFU assay or seeding on irradiating M210B4

wo ewdesssst or LTC |1 C assays; e. interpreting theP&f/iN2006/000215
of lectins on human hemat opoi eti c stem /progenitor
cells preservation. 2. The nethod as clained in claim
1, wherein aliquots of lectins is kept at about 40C.
3. The method as clainmed in claim21, wherein Human
cord blood is collected fromlocal hospitals after
entai ning informed consent of %E not her. 4. The
met hod as clained in claim1, ifein hum an cord
bi ood sanple is collected in sterile bottle containing
401 U of heparin as an anticoagulant per mM to 5 m of
plain medi um foll owed by the separation of RBCs and
M\Cs fraction by HES in the ratio ranges from4 nml of
cord Mood to 1 m of HES through density gradient. 5.
The nethod as claimed in claim1, wherein nononucl ear
cel I's e interpreting the effect of lzeting on human hematopoietic

stem /progenitor cells preservation,

2. The method az claimed in claim 1, wherein aliquots of lecting is
kept at ahout 4°C.

The method as claimed in claim 1, whersin Haman cord blood i=

$;]
Lt

collected from local hospitals after obtaining informed consent of

the mother.

4. The method a= clsimed in claim 1, wherein homan cord hlood
sample is collested in sterile botile containing 4017 of heparin as

10 an anticoagulant per mlte 5 ml of plain medium followed by the
separation of RBCw and MNCe fraction by HES i the ratio

ranges from 4 ml of cord blood to 1 ml of HES through density

gradient,

5. The method a= claimed in claim 1, wherein mononuclenr e2lis
15 (MNC) iz suzpended n isolation buffer (0.6% Na-citrate and 2%
BSA in PBS) and isolating the CD34 cells by immuno-

magenetic geparation,



(MNC) is suspended in isolation buffer (0.6%
Na-citrate and 2% BSA in PBS) and isolating the CD34+
w@ei07®6d352 | nmunonmageneti ¢ separation. 6. The neP¢DIN2a66/000215
claimed in claim1, wherein toxicity test is carried
out on TFl cells using MIT or XTT essays. 7 . The
method as clained in claim1l1, wherein incubated CD34 +
cells is tested for the nunmber of progenitors
preserved by scoring for the different types of
col oni es such as BFU-E, CFU OM CFU-GEM etc. in a
senmisolid nethyl oel | ul ose medi ufi*(1% Met hyl cel | ul ose
+ Plain | MDM + Human FCS 30% + Na- Pyruvate 10mM +
Transferrin + p Mercapi o et hanol + BSA) contai ning
standard growm h factors qualified for human . .
cl onogenic cells such as hSCF 20ng/ m, GwW CSF-2ng/ m
IL3 4pg/ M and Epo 21U m by using standard criteria.
8. T e thod,as clgiped in claim1 wherein nunber of
pr ogeni ré“ﬁ‘h@@é?‘\ﬁgambf‘@/m elaimh s vilserest foxdgindtday iz

obt ai ni Ufro red c after incubation
with | eg%‘?%‘ %‘HQO u‘-’f*'f" Nty & ﬁﬁ’% or XTT aszays,

7. The method as claimed in claim 1, wherein mcubated CD34"

vells is tested for the number of progenitors preserved by scoring

5 . for the different types of colonies mich as BFU-E, CFU-GM and
CFU-GEMM efc. in a semisolid methylcellulose medinm (1%

Methyl cellulose + Plain IMDM + Humsn FCS 30% + Ha-
Pyruvate 10pM + Transferrin + P Mercapto sthanol + BAA)
containing standard growth factors qualified for human

10 . clonogenic celle such as h&OF 20ng/m]l, GM-CSF-2ng/ml, 1L3

4ng/mland Epo 21U/m1 by using standard criteria.

8. The method as claimad in claim 1, whersin number of progenitors
preserved by lecting iz estimated by eobtaming CFU from
recevered cellz after incubation with lecting and calenlating the

15.. tetal number of progenitors preserved by lecting by normalizing

with the input to provide primary sereen for the lectins,

9. The method as claimed in claim 1, wherain zeeding the moubated

CD34+ cells on iradiated (8000 rads) M210B4 feeders layer

Iy
riied o6 oo laoen caotad roatle o oie -
tormed on collagen coated wells usi iz Myelocult medium



. .. total nunber of progenitors preserved by |ectins
by normalizing with the input to provide primary
w@eremes3fnr the |ectins, 9. The nethod as cl ai PEOIN2006/000215
claim1, wherein seeding the incubated CD34+ cells on
irradi ated (SOOO rads) M10B4 feeders |ayer forned on
col l agen coated wells using My el ocult nedi unfoliowed
by maintaining the culture for 5-6 weeks by weekly
dem defoliation. 10. The nethod as clained in claim1l
werinin harvesting of the ci@éture is earned out by
trypsinization. 11. The nethod as clained in claim1,
wher ei n adherent and nonadherent popul ati ons from
harvested cultures is pooled to assay for col ony
formation. 12. The nethod for preservation of Human
hemat opoi etic stem /progenitor cells substantially as
herei n described with reference to the exanpl es and

F1 QUESRLACE %ﬂp%ﬁpﬁ%};ﬂg 'tﬁes&?&lrv:{%@ 8 Weeks by weekly demi-

defoliation,

10. The method as claimed in claim 1, wherein harvesting of the

culture i carried out by trypzinization.

5 1L The method aez claimed in claim 1, wherein adherent and non-
adherent populations from harvested culures is pooled to assay

for colony formation.

12, The method for preservation of Huoman hem atopoistic
stem/progeniter cells substantially as hersin deseribed with
10 reference to the examples and figures accompanying this

specification.



