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A METHOD OF TREATING NEOPLASIA 

FIELD OF THE INVENTION 

The -present invention -relates generally to a .method of treating a neoplastic 

5 condition. More particularly, the present invention is directed to a method of treating 

solid tumours, such as primary tumours, secondary tumours, and metastatic tumours. The 

method of the present invention is predicated on. down-regulating tumour growth by 

administering a population of m'ultilineage progenitor cells (MLPC) which have beer, 

generated in vitro. 

10 

BACKGROUND TO THE INVENTION 

Bibliographic details of the publications referred to by author in this specification 

are collected alphabetically at the end of the description. 

The reference in this specification to any prior publication (or information derived 

15 from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment .or admission or any form of suggestion that that prior publication (or; 

information derived from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this specification relates. 

Malignant tumours, or cancers, grow in. an uncontrolled manner, invade normal 

20 tissues, and often metastasize and grow at sites distant from the tissue of origin. In 

general, cancers are derived from one or only a few normal cells that have undergone a 

poorly understood process called malignant transformation. Cancers can arise from 

almost any tissue in the body. Those derived from epithelial cells, called carcinomas, are 

the most common kinds of cancers. Sarcomas are malignant tumours of mesenchymal 

25 tissues, arising from cells such as fibroblasts, muscle cells, and. fat cells. Solid malignant 

tumours of lymphoid tissues are called lymphomas, and marrow and blood-home 

malignant tumours of lymphocytes and other .hematopoietic cells are called leukemtas. 

Cancer is one of the three leading causes of death in industrialised nations. As 

treatments for infectious diseases and the prevention of cardiovascular disease continues 

30 to improve, and the average life expectancy increases, cancer is likely to become the roost 

common fatal disease in these countries. Therefore, successfully treating cancer requires 

that all the malignant cells be removed or destroyed without killing the patient. An ideal 
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way to achieve this would be to induce an immune response against the tumour that 

would discriminate between the ceils of the tumour and their normal cellular counterparts. 

However, immunological approaches to the treatment of cancer have been attempted for 

decades with unsustainable results, 

5 Accordingly, current methods of treating cancer continue to follow the long used 

protocol of surgical excision (if possible) followed by radiotherapy and/or chemotherapy, 

if necessary. The success rate of this rather crude form of treatment is extremely variable 

but generally decreases significantly as the tumour becomes more advanced and 

metastasises. Further, these treatments are associated with severe side effects including 

10 disfigurement and scarring from surgery (e.g. mastectomy or limb amputation), severe 

nausea and vomiting from chemotherapy, and most significantly, the damage to norma! 

tissues such as the hair follicles, gut and bone marrow which is induced as a result of the 

relatively non-specific targeting mechanism of the toxic drags which form part of most 

cancer treatments. 

15 Solid tumours cause the greatest number of deaths from cancer and mainly 

comprise tumours of the linings of the bronchial tree and the alimentary tract that are 

known as carcinomas, In the year 2000 in Australia, cancer accounted for 30% of male 

deaths and 25% of female deaths (Cancer in Australia 2000, 2003) and it accounted for 

24% of male and 22% of female deaths in the US in year 2001 (Arias et al, 2003, National 

20 Vital Statistics Reports 52: 1.11-115). Solid tumours are not usually curable once they 

have spread or 'metastasised' throughout the body. The prognosis of metastatic solid 

tumours has improved only marginally in the last 50 years. The best, chance for the cure of 

a solid tumour remains in the use of local treatments such as surgery and/or radiotherapy 

when the solid tumour is localised to its originating lining and has not spread either to the 

25 lymph nodes that drain the tumour or elsewhere. Nonetheless, even at this early stage, and 

particularly if the tumour has spread to the draining lymph nodes, microscopic deposits of 

cancer known as raicrometastases may have already spread throughout the-body and will 

subsequently lead, to the death of the patient. In this sense, cancer is a systemic disease 

that requires systemically administered treatments. Of the patients who receive surgery 

30 and/or radiotherapy as definitive local treatment for their primary tumour and. who have 

micrometastases, a minor proportion may be cured or at least achieve a durable remission 

from cancer by the addition of adjuvant systemic treatments such as cytotoxic 
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chemotherapy or hormones. 

Conventionally, solid cancer has been treated locally with surgery and/or 

radiotherapy, and during its metastatic stage with systemic-ally administered cytotoxic 

daigs, which often interfere with the cell cycle of both normal and malignant cells. The 

5 relative selectivity of this approach for the treatment of malignant tissues is based to some 

extent on the more rapid recovery of normal tissues from cytotoxic drag damage. More 

recently, the targeted therapy of cancer has aimed to improve the therapeutic ratio of 

cancer treatment by enhancing its specificity and/or precision of delivery to malignant 

tissues while minimising adverse consequences to normal non-malignant tissues. Two of 

10 the major classes of targeted therapy are (i) the small molecule inhibitors such as the 

tyrosine kinase inhibitors imatinib mesylate (Glivec®.), gefitinib ("fressa®) and erlotinib 

(Tarceva®), and (ii) the monoclonal antibodies (mAb) such as rituximab (Mabthera®) 

and trastuzumah (Herceptin®). 

In parallel to. the development of targeted therapies, combining at least two 

15 conventional anti-cancer treatments such as chemotherapy and radiotherapy in novel ways 

has been another approach to the development of cancer therapeutics. By exploiting 

synergistic interactions between the different modalities of treatment, combined modal ity 

treatment seeks to improve treatment efficacy so that the therapeutic ratio for the 

combined treatment is superior to that for each of the individual treatments. 

20 Combined modality treatment using external beam radiation and radiosensitising 

chemotherapeutie drags such as 5-fIuorouraeil and cisplatin (chemoradiotherapy) has 

improved survival in a number of solid tumours such, as those of head and neck, lung, 

oesophagus, stomach, pancreas and rectum because of both improved local tumour 

control and reduced rates of distant failure (TS Lawrence, Oncology (Huntington) 17, 23-

25 28, 2003). Although radiosensitising drugs increase tumour response, they also increase 

toxicity to adjacent normal tissues, which is especially true of the potent new generation 

radiosensitisers, gemcitahtne and docetaxel. However, decreasing the radiation volume 

allows cytotoxic doses of gemeitabine to be better tolerated clinically (Lawrence TS. 

Oncology (Huntington) 17, 23-28, 2003). Chemoradiotherapy may overcome mutually 

30 reinforcing resistance mechanisms, which may only manifest in vivo. 

Radioimmunotherapy (RIT) is a systemic treatment that takes advantage of the 

specificity and avidity of the antigen-antibody interaction to deliver lethal doses of 
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radiation to cells that bear the target antigen. Radio-isotopes that emit p-particles (e.g. 

.1.Slimline, 90Yttrium, IBBRhenium, and 67Copper) are usually used to label monoclonal 

antibodies (mAb) for therapeutic applications. The energy from y-radiation is released at 

relatively low intensity over distances measured in millimeters (Waldniasan, Science 252; 

5 1657-1662, 1991; Bender et aL, Cancer Research 52: 121-126, 1992; O'Donoghue et al. 

Journal of Nuclear Medicine 36: 1902-1909, 1995; Griffiths et al. International Journal of 

Cancer 81: 985-992, 1999). Thus, high-energy y-emitters such as 90Yttrium are useful for 

the treatment of larger and heterogeneous solid tumours (Liu et al Bioconjugate 

Chemistry 12:7-34, 2001). Research interest in radioimmunotherapy has been reawakened 

10 because in spite of the low radiation doses delivered, significant and unexpected 

biological effects of RIT upon surrounding host cells have been observed (Xue et al. 

Proceedings of the National Academy of Sciences of the United States of America 99: 

13765-13770, 2002). Furthermore*, the lower but biologically effective dose of radiation 

delivered by RIT had greater cytocidal effects than a larger dose of radiation conveyed as 

15 external beam radiotherapy (Dadachova et al. Proceedings of the National Academy of 

Sciences of. the United States of America 101:14865-14870,2004), Nonetheless, the 

efficiency of RIT as a treatment for solid tumours may be hampered by the low 

penetration of antibody through the tissue barriers that surround the target antigen in the 

tumour, which will consequently extend circulatory half life of the antibody (Britz-

20 Cunningham et al. Journal of Nuclear Medicine 44: 1945-1961, 2003), Furthermore, RIT 

is often impeded by the heterogeneity of the target antigen's expression within the 

tumour, Thus, although RIT affords molecular targeting of tumour cells, the major 

limitation of RIT remains the toxici ty that may result from large doses of radi ation that, 

are delivered systemic ally in order to achieve sufficient targeting (Britz-Cunningham et 

25 al. 2003, supra; Christiansen et al. Molecular Cancer Therapy 3: 1493-1501, 2004). 

Altogether, a useful therapeutic index using RIT has proven difficult to achieve clinically 

(Sellers et al Journal of Clinical Investigation 104: 1655-1661, 1999). 

Tumour associated antigens, which would allow differential targeting of tumours 

while sparing normal cells, have also been the focus of cancer research. Although 

30 abundant ubiquitous antigens may provide a more concentrated, and accessible target for. 

RIT, studies adopting this have been extremely limited. 
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Accordingly, (here is an urgent and ongoing need to develop improved systemic 

therapies for solid cancers, in particular metastatic cancers. 

In work leading up to the present invention it has been surprisingly determined 

that some stem ceil subpopulatioiis (herein referred to as raoMlineage progenitor cells 

5 [MLPCJ), if administered to a patient with a neoplasm, down-regulate the growth of the 

neoplasm. This is an unexpected outcome since, in the field of stem cell research, the 

value and utility of stem cells has usually been foeussed on the context of repairing or 

replacing cells, tissue or organs. This has been effected, for example, by administering 

appropriate stem cells to the organ or tissue in issue and enabling those cells to undergo in 

1.0 vivo differentiation to the desired somatic phenotype. Alternatively, the directed 

differentiation of the stem cells has been effected in vitro and then the mature somatic cell 

has been introduced to the patient to repair or restore the functionality of the damaged 

tissue or organ. However, generating or directing the differentiation of stem cells has 

been difficult and unreliable. The development of methods to either identify or generate 

15 stem cells, together with the development of methods to direct lineage specific 

differentiation either in vitro or in vivo, are therefore the focus of widespread research. 

This is due, in particular, to the ever growing interest in repairing or replacing organs 

using autologous cells and thereby reducing the dependence on organ and tissue 

transplantation, which is itself only of limited utility and even more limited availability, 

20 Accordingly, the determination that stem cells of the phenotype disclosed herein 

or which are produced by the method disclosed herein can down-regulate tumour cell 

growth is en tirely unexpected. These cells are not functioning to generate or replace 

damaged tissue. Rather they are acting on a neoplastic tumour to down-regulate it's 

growth and, in fact, induce its regression. In terms of cancer therapeutics, such outcomes 

25 have only been achievable to date by chemotherapy or radiotherapy. That a systemicallv 

administered stem cell population could home to and not only down-regulate neoplastic 

cell proliferation but also induce tumour regression is unexpected. This is an extremely 

significant development since this now provides a means of therapeutically treating 

primary, secondary or metastatic tumours with fewer side effects than are currently 

30 induced by chemotherapy and radiation therapy . 
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SUMMARY OF THE INVENTION 

Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", awl variations such as ''comprises" and. 

"comprising", will he understood to imply the i nclusion of a stated integer or step or 

5 group of integers or steps but not the exclusion of any other integer or step or group of 

integers or steps. 

As used herein, the term "derived from" shall be taken to indicate that a particular 

i nteger or group of integers has originated from the species specified, but has not 

necessarily been obtained directly from the specified source. Further, as used herein the 

10 singular forms of "a*\ "and" and "the" include plural referents unless the context clearly 

dictates otherwise. 

Unless otherwise, defined, all technical, and scientific terms used herein have the 

same meaning as commonly understood by one of ordinary skill in the art to which this 

invention belongs. 

15 One aspect of the present invention is directed to a method of treating a neoplastic 

condition in a mammal said, method comprising administering to said mammal an 

effective number of MLPC for a time and under conditions sufficient to dovm-regoliite the 

growth of neoplastic cells, which MLPC have been generated by an in vitro cell culture 

which proportionally comprises: 

20 (i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express CD 14, CD4, CDS, CD25 or 

CD 1.9; 

(ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%-85% albumin solution; and 

25 (iii) 7.0% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient 

to. induce the transition of said mononuclear cells to a cell exhibiting multilineage 

differen dative potential. 

30 In another aspect there is provided a method: of treating a neoplastic condition 

characterised by a solid tumour in a mammal said method .comprising administering to 

said mammal an effective number of MLPC for a time and under conditions sufficient to 
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down-regulate the growth of said tumour, which MLPC have been generated by an in 

vifroeell culture which proportionally comprises: 

(i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express CD!4, CD4, CDS, CD25 or 

5 CD 19; 

(ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%-85% albumin solution; and 

(iii) 70% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

1.0 wherein said cell culture is maintained for a time and under conditions sufficient, to induce 

the transition of said mononuclear .cells to a cell exhibiting multilineage diflerentiative 

potential. 

In still another aspect there is provided a method of treating a neoplastic condition 

in a mammal said method comprising administering to said mammal an effective number 

15 of stem cells for a time and under conditions sufficient to down-regulate the growth of 

neoplastic cells, which stem cells express a phenotype selected from:: 

(i) CD 14", CP.H\ CD105+ and CD44+; 

(ii) CDI4\ CD34+, CD105+, CD44+; 

(iii) CD44+ and CD45+; 

20 (iv) CD45+ and CD47+; 

(v) CD23+; 

(vi) CD44+and CD45+. 

Yet another aspect of the present invention, provides MLPC for use in the 

manufacture of a medicament for treating a neoplastic condition in a mammal wherein 

25 said MLPC have been generated in an in vitro cell culture which proportionally 

comprises: 

(!) 15% v/v. or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express GDI 4, CD4, CDS., CD25 or 

CD19; 

30 (ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%-85% albumin solution; and. 
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.(iii) 70% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient to induce 

the transition of said .mononuclear .ceils to a cell exhibiting multilitieage differentiative 

5 potential. 

In a still further aspect there is provided stem cells for use in the manufacture of a 

medicament for treating a neoplastic condition in a mamma! which stem cells express a 

phenotype .selected for: 

(i) CD14 , CD34+, CD10S+ and CD44"; 

10 (ii) CD14+. CD34+, CD.105+, CD44+; 

(iii) CD44+ and CD45+; 

(iv) CD45+ and C.D47+; 

(v) CD23+; 

(vi) CD44" and CD45+. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1. schematically depicts the method by which LG expressing cancer cells, were 

developed. 

Figure 2 is a schematic representation of the pEOFP-Cl plasmid DNA map. 

20 Figure 3 is a schematic depiction of the lenti virus vector map of pRecei ver-Lv201. 

Figure 4 is a schematic representation depicting the pEGFP transfeetipn with Firefly 

lueiferase and eGFP lentifect, lentiviral particles. 

Figure 5 is a graphical representation depicting the relative intensi ties of fluorescence, 

luminescence and. MTT achieved by proliferating LG cells, 

25 Figure 6 is a graphical representation of the downregulation of proliferation of MLPC 

treated AS49/lung cancer cells or SKOV3/bvarian cancer cells. 

Figure 7 is a graphical representation of the downregulation of proliferation of A549/lung 

cancer cells simultaneously treated with MLPC and doxorubicin. 

Figure $ is a graphical representation of downregulation of proliferation of A549/.lung 

30 cancer cell by the two-stage treatment with MLPC and doxorubicin. 

Figure 9 is a photographic representation of the tumour growth at day 6 where mice were 

treated with either PBS, CD 14+ derived MLPC" or CD 14- derived MLPC. 
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Figure 10 is a graphical representation of the longitudinal data of tumour growth where 

mice were treated with either PBS, CD 14+ derived: MLPC or CD 14- derived MLPC cells. 

Figure 31 is a graphical.representation of tumour growth at days 7,14 and 2.1 of mice 

5 treated with either PBS or doxorubicin and MLPC. 

Figure 12 is a schematic representation .of-the in vm>a therapeutic schedule. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is predicated, in part, on the unexpected determination that, 

1.0 the MLPC cells disclosed herein act to down-regulate neoplastic cell growth. This finding 

renders the use of these cells a valuable, and likely preferable, alternative to .currently 

available treatment regimes which exhibit severe side effects, such as chemotherapy. It 

also provides an alternative treatment option where'existing conventional treatment 

protocols have been unsuccessful 

15 Accordi ngly, one aspect of the present invention is directed to a method of treating 

a neoplastic condition in a mammal said, method comprising administering to said 

mammal art effective, number of MLPC for a time and under conditions sufficient to 

down-regulate the growth of neoplastic cells, which MLPC have been generated by an in 

vitro cell cul ture which proportionally comprises.: 

20 (i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express CD 14, CD4, CD8, CD25 or 

CD 1.9; 

(ii) 15% v/v, or functionally equi valent proportion thereof, of an 

approximately 5%-85% albumin solution; and 

25 (iii) 7.0% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient to induce 

the transition of said mononuclear cells to a cell exhibiting multilineage differenti.at.iye 

potential. 

30 Reference to a "neoplastic condition "should be understood as a reference to a 

condition characterised by the presence or development of encapsulated or 

uncncapsulated growths or aggregates of neoplastic cells. Reference to a "neoplastic cell" 



WO 2015/081389 PCT/AU2014/050399 

10 

should be understood as a reference to a cell exhibiting abnormal growth. The term 

''growth" should be understood in, its broadest sense and includes reference to 

enlargement of neoplastic cell size as well as proliferation. 

Hie phrase "abnormal growth" in this context is intended as a reference to cell 

5 growth which, relative to normal cell growth, exhibits one or more of an increase in 

individual cell size and nuelear/cytoplasmie ratio, an increase in the rate of cell division, 

an increase in the number of cell divisions, a decrease in Hie length of the period of cell 

division, .an increase in the frequency of periods of cell division or uncontrolled 

proliferation and evasion of apoptosis, Without limiting the present invention in any way, 

1.0 the common medical meaning of the term "neoplasia" refers to "new cell growth" that 

results as a loss of responsiveness to normal growth controls., eg. to neoplastic cell 

growth. Neoplasias include "tumours" which may be benign, pre-malignant or malignant. 

The term "neoplasm" should be understood as a reference to a lesion, tumour or other 

encapsulated or -unenoapsulated mass or other form of growth or cellular aggregate which 

15 comprises neoplastic cells. 

The term "neoplasm", in the context of the present invention should he understood 

to include reference to all types of cancerous growths or oncogenic processes, metastatic 

tissues or malignantly transformed cells, tissues or organs irrespective of histopathologic 

type or state of invasiveness. 

20 The term "carcinoma" is recognised by those skilled in the art and refers to 

malignancies of epithelial or endocrine tissues including respiratory system carcinomas, 

gastrointestinal system carcinomas, genitourinary system carcinomas, testicular 

carcinomas, breast carcinomas, prostate carcinomas, endocrine system carcinomas and 

melanomas. The term also includes carcinosarcomas, e.g. which include malignant 

25 tumours composed of carcinomatous and sarcomatous tissues. An "adenocarcinoma" 

refers to a carcinoma derived from glandular tissue or in which the tumour cells form 

recognisable glandular structures. 

The neoplastic cells comprising the neoplasm may be any cell type, derived from 

any tissue, such as an epithelial or non-epithelial cell. Reference to the terms "malignant 

30 neoplasm" and "cancer" and "carcinoma" herein should be understood as interchangeable. 

The term "neoplasm" should be understood as a reference to a lesion, tumour or 

other encapsulated or unencapsulated mass or other form of growth or cellular aggregate 
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which comprises neoplastic cells. The neoplastic cells comprising the neoplasm may .be 

any cell type, derived from any tissue, such as an epithelial or non-epithelial cell. 

Examples of neoplasms and neoplastic cells encompassed hy the present invention 

include, but are not limited to central nervous system tumours, retinoblastoma., 

5 neuroblastoma, paediatric tumours, head and neck cancers (e.g. squamous cell cancers), 

breast and prostate cancers, lung cancer (both small and non-small cell lung cancer), 

kidney cancers (e.g. renal cell adenocarcinoma), ©esophagogastric cancers, hepatocellular 

carcinoma, pancre.ati.cobili.ary neoplasias (e.g. adenocarcinomas .and islet cell tumours), 

colorectal cancer, cervical and anal cancers, uterine and other reproductive tract cancers, 

1.0 urinary tract cancers (e.g. of ureter and bladder), germ cell tumours (e.g. testicular germ 

cell tumours or ovarian .germ cell tumours), ovarian cancer (e.g. ovarian epithelial 

cancers), carcinomas of unknown primary, human immunodeficiency associated 

malignancies (e.g. Kaposi's sarcoma), lymphomas, leukemias, malignant melanomas, 

sarcomas, endocrine tumours (e.g. of thyroid, gland), mesothelioma and-other pleural or 

15 peritoneal tumours, neuroendocrine tumours and carcinoid tumours. 

In one embodiment said neoplastic condition is a solid tumour. 

According to this embodiment there is provided a method of treating a neoplastic 

condition characterised by a solid tumour in a mammal said method comprising 

administering to said mammal an effective number of MLPC for a time and under 

20 conditions sufficient to down-regulate the growth of said tumour, which MLPC have been 

generated by an. in vitro cell culture which proportionally comprises: 

(i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express CD14, CD4, C.D8, CD25 or 

CD1.9; 

25 (ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%~85% albumin solution; and 

(iii) 70% v/v. or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient to induce 

30 the transition of said mononuclear cells to a cell exhibiting nauliilifteage differentiative 

potential. 
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It would be appreciated that although the method of the invention can be applied 

to the treatment of any neoplasm (whether a solid tumour or not), it is particularly useful 

in terms of the treatment of metastasized neoplasms, Without limiting the present 

invention to any one theory or mode of action, aon-metastasised primary tumours are 

5 treatable either by the method of the invention or by conventional treatment regimes such 

as surgical excision of the tumour or radiotherapy. However, tumours which have 

metastasised are- not curable by either of these conventional treatment regimes due to the 

often extensive spread and growth of metastatic nodules. Accordingly, such conditions 

are currently only treatable by the administration of systemic chemotherapy, this 

10 treatment regime often causing severe side effects. Chemotherapy is also often of limited 

curative potential, for example due to the emergence of chemoresistant neoplastic cells. 

Still further, even in the context of primary tumours which appear not to have 

metastasised, chemotherapy is still often recommended following surgery and radiation in 

ease metastatic spread has occurred but is not yet detectable. This is a particularly 

15 common practice in the context of cancers which are traditionally regarded as aggressive, 

such as breast and colon cancers. The method, of the present invention now provides an 

alternative to the application of aggressive systemic chemotherapy treatment regimes, 

The MLPC of the present invention are able to be locally or systemically administered to 

treat a neoplasm, such as a metastatic cancer. 

20 Accordingly, in one embodiment said neoplastic condition is a malignant 

neoplastic condition. 

In another embodiment, said malignant condition is a metastatic malignant 

condition. 

Reference to "metastatic" should be understood as a reference to a condition with. 

25 either has undergone metasfatisation or may have undergone metastatisation. 

As detailed hereinbefore the method of the present invention is predicated on the 

unexpected determination that MLPC which are generated in. accordance with the method 

described herein not only exhibit mesenchymal and haem.opoi.etic potential, and are 

therefore useful in the context of providing a reliable source of these cells, but also 

30 function to induce the-down-regulation of neoplastic cell growth, this being an atypical 

functional attribute of a stem celt. 
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Without li miti ng the present invention to any one theory or mode of action, the 

present inventors have previously determined that adult stem cell expansion is not 

necessarily based on the occurrence of asymmetrical stem celt division in order to effect 

both stem cell renewal and differentiation along a specific somatic cell lineage. In 

5 particular, multipotent stem cells can be sourced from CD4+ monocytes, T lymphocytes or 

B lymphocytes which are induced to transition to a state of muitilineage potential. This 

finding was of significant importance since it had been a particular difficulty in the art 

that methods of efficiently inducing stem cell renewal and expansion in vitro had not been 

realised. The development of this method therefore provided a means for the routine in 

10 vitro generation of mammalian stem cells based on inducing the de-differentiation of a 

mature mammalian cell to a stem cell phenotype which exhibits multiliaeage potential. 

Accordingly, the potential in vivo and in vitro applications of these findings were 

extremely widespread in terms of the in vitro generation of stem cell populations, directed 

differentiation of .the subject stem cells either in vitro or in vivo, and therapeutic or 

15 prophylactic treatment regimes based on treating conditions characterised by aberrant 

haematopoietic or mesenchymal.functioning such as haematopoietic disorders, circulatory 

disorders, stroke, myocardial infarction, hypertension bone disorders, type II diabetes, 

infertility, damaged or morphologically abnormal cartilage or other tissue, hernia repair, 

pelvic floor prolapse surgery using supportive mesh and biological scaffolds, cell therapy 

20 for other musculoskeletal disorders and replacement of defective supportive tissues in the 

context of aging, surgery or trauma. In this context, these cells could be administered to a 

patient as stem cells or could undergo directed differentiation in vitro before appropriately 

differentiated somatic cells were administered to the patient. However, the use of the 

MLPC to treat neoplasia is unexpected and not typical of the functionality or application 

25 of this type of stem cell. 

In terms .of the method by which these MLPC are generated, reference to a 

"mononuclear cell" should be understood as a reference to a cell with a single nucleus. In 

the context of leukocytes, this primarily describes monocytes and lymphocytes. The 

present, in vention is directed to the determination that mononuclear cells which express 

30 CD 1.4, CD4, CDS, CD25 or CD.19 can be induced to transition to a state of ffiultilineage 

potential when cultured in accordance with the method of the present invention. 

Reference to a cell which expresses CD 14, CD4, CDS, CD25 or CD 19 should be 
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•understood as a reference to a mononuclear cell which expresses either or both of the CD4 

andCDS antigens or which expresses CD 14, CD25 or CD19. The expression of these cell 

surface molecules may be transient, such as the double-positive expression of CD4 and 

CD8 on thymocytes during T cell differentiation, or ongoing. However, it should be 

5 understood that irrespective of whether CD4/CD8 expression is transient or ongoing, the 

method of the present invention is directed to the use of cells which, at the time of initial 

culture, are expressing CD4 and/or CDS. A corresponding meaning should be understood 

to apply to cells expressing CD 14, CD25 or CD 19. That is, it is a reference to a 

mononuclear cell which express CD25 or CD19 either transiently or on an ongoing basis, 

10 provided that at the time of initial cul ture these cells are expressing one of these cell 

surface markers. As detailed herein the CD.14, CD4, CDS, CD25 and CD 19 molecules 

are predominantly expressed extensively on monocytes, lymphocytes and NK cells. 

Reference to "lymphocyte" should be understood as a reference to any lymphocyte or NK 

cell, irrespective of its de velopmental stage of differentiation or level of expression of the 

15 relevant CD molecule. The MLPC which are used in the method of the present tnve.nti.01a 

are also described in PCT/AU.2013/001426 and Australian provisional patent application 

No. 2014902175, which are incorporated herein by reference. 

Reference to a CD14+ mononuclear cell should be understood as a reference to a 

mononuclear cell which expresses the cell surface molecule CD 14. Without limiting the 

20 present invention to any one theory or mode of action, CD I4 acts as a co-receptor 

(together with the Toll-like receptor TLR 4 and MD-2). for the detection of bacterial 

lipopolysaccharide, CD 14 can bind lipopolysaccharide only in the presence of 

lipopolysaccharide-binding protein. .Although lipopolysaccharide is considered its main 

ligand, CD 14 also recognizes other pathogen-associated molecular patterns. CD14 is 

25 expressed mainly by macrophages and monocytes and to a lesser extent by neutrophil 

granulocytes; It is also expressed by dendritic cells. 

Reference to a CD4+ and/or CD&+ or CD25+ "lymphocyte" should be understood 

as a reference to a. lymphocyte at any different) ative stage of development including, but 

not limited to, double positive and single positi ve thymocytes and mature T cells, 

30 including naive, memory and. activated. T cells and NK cells. Still without limiting the 

present invention in any way, whereas most T cells will express an ap T cell receptor, a 

suhpopulation of j6 T cell receptor cells have been determined to also express CD4 or 
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CDS. Accordingly, any lymphocyte, whether yS or a|5, should be understood to fall 

within the scope of the method of the present invention if it expresses one or both of CD4 

of CDS. Similarly, reference to CD19+ lymphocytes should be understood to refer to B 

cells at any stage of differentiation, 

5 To this end, reference to TD14". "CD4", "CDS",. "CD25" and "CD 19" should he 

understood as a reference to all forms of CD14, CD4, CDS, CD25 and CD 19 and to 

functional mutant or polymorphic forms of these molecules, including isomeric forms 

which may arise from alternative splicing of the mRNA of these molecules. Reference to 

"CD 14% "CD4", "CDS", "CD25" and "CD 19* should also be understood to include 

10 reference to all forms of these molecules including all precursor, proprotein or 

intermediate forms which may be expressed on the celt surface. It should also be 

understood to extend to any CD14, CD4, CDS, CD25 or CD 19 cell surface molecule, 

whether existing as a dimer, inultimer or fusion protein. 

in a related aspect, the cells which can be used in the method of the present 

15 in vention, may be generated by the method disclosed herein, or they may be generated or 

isolated by any other suitable method provided that the cell which is isolated or produced 

exhibits the same phenotype as the cells generated by the method described herein. 

Specifically, the MLPC which are generated by the exemplified method express the 

following phenotypic characteristics: 

20 (i) CD14+ derived MLPC express CD14+, CD34+, CD105*, CD44+, CD45+ 

and CD24+ or CD14+, CD34+, CD105+, CD44\ CD45+, CD38+, CD31+ and 

CD59+; 

(ii) CD4+ derived muftilineage potential cell expresses C.D44+ and CD45+; 

(iii) CD8+ derived muttilineage -potential cell expresses CD45+ and CD47+; 

25 (iv) CD25+ derived multilineage potential celt expresses CD23+; 

(v) CD19+ derived multilineage potential, cell expresses CD44+ and CD45+, 

Accordingly, one may use any stein cell which exhibits one of these phenotypes. 

It is well within the skill of the person in the art to phenotypically assess a stem cell, to 

determine it's cell surface expression. Exemplary methods are disclosed herein. 

30 According to this aspect there is therefore provided a method of treating a 

neoplastic condition in a mammal said method comprising administering to said mammal 

an effective number of stem celts for a time and under conditions sufficient to down-
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regulate the growth of neoplastic cells, which stem cells express a phenotype selected 

from: 

(i) CD 14", CD34+, CD105+ and CD44+; 

(ii) CD I4+, CD34+, CD 105 \ CD44+; 

5 (iii) CD44+and CD45+; 

(iv) CD45+ and CD47+; 

(v) CD23+; 

(vi) CD44+ and CD45'. 

Reference ro a "stem cell" should be understood as a reference to any cell which 

10 exhibi ts the potentiality to develop in the direction of multiple lineages, given its 

particular genetic constitution, and thus to form a new organism or to regenerate a tissue 

or cellular population of an. organism. The stem cells which are utilised in accordance 

with the method of the present invention may be of any suitable type capable of 

differentiating along two or more lineages and include, hut are not limited to, embryonic 

15 stem cells, adult stem cells, umbilical cord stem cells, totipotent cells, progenitor cells, 

precursor cells, pluripotent cells, multi potent cells or de-differentiated cells (such as the 

MLPC hereinbefore described). By "totipotent" is meant that the subject stem cell can 

self renew. By "pluripotent" is meant that the subject stem cell can differentiate to form, 

inter alia, cells of any one of the three germ layers, these being the ectoderm, endoderm 

20 and mesoderm. 

The subject cells may have been freshly isolated from.an individual who is die 

subject of treatment or they may have been sourced from a non-fresh source, such, as from 

a culture (for example, where cell numbers were expanded and/or the cells were cultured 

so as to render them receptive to differentiative signals) or a frozen stock of cells, which 

25 had been isolated at some earlier time point either from an individual or from another 

source. It should also be understood that the subject cells, prior to undergoing 

differentiation, may have undergone some other form of treatment or manipulation, such 

as but not limited to purification, modification of cell cycle status or the formation of a 

cell line such as an embryonic stem cell line. Accordingly, the subject cell may be a 

30 primary cell or a secondary cell, A primary cell is one which has been isolated from an 

individual, A secondary cell is one which, following its isolation, has undergone some 

form of in vitro manipulation such as the preparation of an embryonic stem cell line, prior 
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to the application of the method of the in vention. 

As- detailed hereinbefore, a mature somatic cell specifically a mononuclear cell, 

such as a lymphocyte, can be induced to transition into a state of roultiliiieage 

differentiation potential. Accordingly, reference to a cell exhibiting "multilineage 

5 differentiation potential" or '"multilineage potential" should be understood as a reference 

to a cell which exhibits the potentiality to develop along more than one somatic 

differentiative path. For example, the cell may be capable of generating a range: of 

somatic cell types, such cells usually being referred to as pluripotent or mujtipotent. 

These cells exhibit commitment to a more limited range of lineages than a totipotent cell, 

10 the latter being a cell which can develop in any of the differentiation directions inherently 

possible including all the somatic lineages and the gametes. Without limiting the present 

invention to any one theory or mode of action, to the extent that a stem, cell is derived 

from post-natal tissue, it is also often referred to as an "adult stem cell". Many cells that 

are classically termed "progenitor" cells or "precursor" cells may also fall within .the 

15 scope of the: definition of "multilineage differentiation potential" on the basis that, under 

appropriate stimulatory conditions, they can give rise to cells of more than one somatic 

lineage. To the extent that reference to "stem cell" is made herein in terms of the cells 

generated by the method of the invention, this should be understood as a reference to a. 

cell exhibiting multilineage differentiative potential, as herein defined, 

20 .CD 14, CD4, CD8, CD25 or CD19 mononuclear cells can be induced to transition 

to a multilineage differentiative potential phenotype which exhibits potentiality to 

differentiate along multiple lineages, such as a haematopoietic lineage or a mesenchymal 

lineage. For example, under appropriate stimulation the subject multipotential cell can be 

directed to differentiate down a haematopoietic lineage including mononuclear 

25 haematopoietic cells (such as lymphocytes or monocytes), polymorphonuclear 

haematopoietic cells (such as neutrophils, basophils or eosinophils), red blood cells or 

platelets, or along a mesenchymal lineage such as connective tissues such as bone, 

cartilage, smooth muscle, tendon, ligament, stroma, marrow, dermis and. fat. In the 

presence of appropriate stimuli, these cells can also be induced to differentiate along other 

30 lineages, such as neuronal lineages. It should also be understood that although all of the 

multilineage potential cells which are generated in accordance with the method of the 

present invention may be deri ved from one of a number of different starting populations, 
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they all exhibit: the potentiality to differentiate along multiple lineages. 

Without limiting the present invention, to any one theory or mode of action, the 

multilineage cells generated from the CD 14, CD4, CDS, CD25 of CD19 starting cells of 

the present invention exhibit unique phenotypic profiles. Although all of these cells 

5 exhibit multipotency, these cells may exhibit functi onal differences in terms of their 

predisposition, if any, to differentiate along a particular lineage in the absence of specific 

extracellular stimuli. However, where specific stimuli are provided, differentiation can be 

directed along any desired lineage. 

The MLPC which are used in the therapeutic method of the present invention are 

10 preferably used in their undifferentiated form and do not undergo directed differentiations 

prior to administration. However, this should not be understood, as a restriction on the use 

of MLPC which are either maintained in culture to sell-renew or which, may undergo 

some spontaneous or directed differentiation while in culture but nevertheless retain 

multilineage potential, meaning that the ceils still have the capacity to differentiate along 

15 two or more lineages. It should also be understood that the population of MLPC stem 

cells which are administered in accordance with any of the-aspects of the present 

invention may comprises more than one subpopulation of cells. That is, the MLPC may 

have been generated from a starting population comprising two or more different 

mononuclear cells expressing CD 14, CD4, CDS, CD25 or CD19 or it may comprise two 

20 or more of the isolated stem cells phenotypes: 

(i) CD14+, CD34+, CD105+ and CD44+; 

(ii) CD 14'. CD34+, CD105+, CD44+; 

(iii) CD44* and CD451; 

(iv) CD45+ and CD47+; 

25 (v) CD23+; 

(vi) CD44+ and CD45+. 

In one embodiment of this aspect, said neoplastic condition is a solid tumour. 

In another embodiment, said neoplastic condition is a malignant neoplasm.. 

In yet another embodiment, said malignant neoplasm is metastatic. 

30 Reference to inducing the ''transition" of a CD1.4, CD4, CD8, CD25 or CD'19 

mononuclear cell, such as a monocyte, to a multilineage potential phenotype should be 

understood as a reference to inducing the genetic, morphologic and/or functional changes 
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which are required to change a somatic phenotype to a multilineage potential, phenotype 

of the type defined herein. 

In terms of inducing the in vitro de-differentiation of a CD 14, CD4, CDS, CD25 or 

CD .19 mononuclear cell to a multilineage potential ceil this can be achieved either in the 

5 context of small scale in vitro tissue culture or large scale bioreaclor production. 

As detailed hereinbefore, the transition of a CD 14, CD4, CDS, CD25 or CD 19 

mononuclear cell to a cell of multilineage potential can be achieved in vitro by subjecting 

said cells to a unique cell culture regime. Specifically, a starting sample of mononuclear 

cells are cultured in specific proportions together with albumin and a cell culture medium, 

10 Tliis is a particular advantage of the present method since unlike most cell culture 

systems, the establishment of this culture is not based on eulturing a specific 

concentration of cells, which entails determination of cell numbers and appropriate 

adjustment of cell concentration, but is based on designing the culture around volume 

proportions, irrespective of the actual number of cells within that volume . This renders 

15 the present method very simple and routi ne to perform based on whatever starting volume 

of CD 1.4, CD4, CDS, CD25 or CD 19 mononuclear cells are either available or convenient 

to work with. 

The in vitro cell culture system, is therefore established around the starting volume 

of CD14, CD4, CDS, CD25 or CD19 mononuclear cell suspension. Reference to 

20 "suspension" should be understood as a reference to a sample of non-adherent cells. 

These cells may be contained in any suitable medium such as an isotonic solution (e.g. 

PBS, saline, Hank's balanced salt solution or other balanced salt solution variations), cell 

culture medium, bodily fluid (e.g. serum) or the iike which will maintain the cells in a 

viable state. The subject cells may have undergone enrichment or treatment by other 

25 methods, such as positive or negati ve magnetic bead separation, which would result in the 

final suspension of CD! 4, CD4, CDS, CD25 or CD! 9 mononuclear cells being contained 

in any one of a variety of different isotonic solutions, depending upon the nature of the 

method which is utilised. Irrespective of the actual concentration of cells which are 

obtained* any suitable volume of this suspension can be used to establish the culture. This 

30 volume will, be selected based on the type of culture system which is sought to be used . 

For example, if one is eulturing in a flask-based system, bag-based system or roller bottle-

based system, it is likely that, smaller volumes, up to about one litre, will form the totality 
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of the cell culture. However, in. the context, of a bioreactor, significantly larger volumes 

of cell culture can be accommodated and thereby larger starting volumes ean. be used. It 

is well within the skill of the person in. the alt to determine an appropriate final cell 

culture volume for use in the context of the particular cell culture system which will be 

5 utilised. 

In terms of initially establishing Hie cell culture, the final volume of-the cell 

culture which will undergo eulturing comprises about 15% v/v of a CD 14, CD4, CDS, 

CD25 or CD 1.9 mononuclear cell suspension together with about 15% v/v of a 5%-85% 

albumin solution and about 70% v/v of a cell culture medium. As detailed herein, 

10 references to these percentage values are approximate to the extent that some deviation 

from these specific percentages is acceptable and provides a functionally equivalent 

proportion. It .is well within the skill of the person in the art to determine, based on the 

very simple and routine nature of the exemplified eulturing system, to what extent some 

deviation from .the above percentage values is enabled. For example, it. is to be expected 

15 that from about 10% to 20% y/v of the mononuclear cell suspension and the S%-85% 

albumin solution may be effective, in particular 1.1 %-l9%, .12%-18%, 13%-17% or .14%>-

16%, In relation to the subject albumin solution, a solution of from about 4% to 90%. or 

5% - 86% .or preferably 5% - 7% may be equally effective. 

Without limiting the present invention in any way, an albumin concentration 

20 across a very wide range is effective. Accordingly, one may use a concentration range of 

5%-85%, 5%-80%, 5%-75%, 5%-7Q%, 5%-65%, 5%-60%, 5%-50%, 5%-45%, 5%-40%, 

5%-35%, 5%-30%, 5%-25%, 5%-20%, 5%-15%, 5%-10%. In one embodiment, said 

concentration Is 5%-20%. 

In another embodiment, said albumin concentration is 5%., 6%> 7%,; 8%, 9%, .10%, 

25 11%, 1.2%, 13%, 14%, 15%, 16%, 17%, 18%, 19% or 20%. 

The present method should not be limited by reference to strict adherence to 

reference to 15% v/v cells, 5%-20% v/v albumin or 70% cell culture medium, as appears 

herein, for example, but includes within its scope variation to these percentages which 

retain functionality and which can be routinely and easily assessed by the person, of skill 

30 in the art. 

The concentration of CD! 4, CD4> CDS, CD25 or CD 19 mononuclear cells within 

the starting cell suspension can be any number of cells. Whether that ceil, number is 
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relatively low or relatively high, the important aspect of the present invention is that the 

starting cell suspension is .15% v/v of the total volume of the starting cell culture, 

irrespective of the concentration of cells within that suspension. Nevertheless, in a 

preferred, .embodiment, although there is neither a lower limit nor an upper limit to the 

5 starting cell concentration, it is suggested that the cell number should not be so high that 

there is insufficient surface area in the culture container for these mononuclear cells to 

adhere to during culture. Although the method will nevertheless sueceedin producing 

cells exhibiting multilineage differentiative potential, to the extent that the starting cell 

concentration is so high that there may be insufficient surface area for these cells to 

1.0 adhere, one might simply observe that those cells unable to adhere do not de-differentiate 

to a stem cell and thereby although the method is effective .it is not optimally efficient. 

Accordingly, in this regard, from the point of view of maximizing efficiency one may 

wish to ensure that the cell concentration which forms part of the starting cell culture is 

cultured within an environment that all of the cells present are able to adhere to the 

15 particular tissue culture container which is selected for use. For example, where one is 

using a culture bag container, a cell concentration of not more than 10° cells/m] is 

suitable. 

In terms of the albumin solution which is used, a 6% albumin solution is 

commonly commercially available but may otherwise be made up in any suitable isotonic 

20 solution, such as saline. It should be understood that reference to "albumin" is intended as 

a reference to the group of globular proteins which are soluble in distilled water and 

solutions of half-saturated ammonium sulphate, but insoluble in fully saturated 

ammonium sulphate solution. For example, serum albumin, which is a major protein of 

serum, may be used in the context of the cell culture. However, it should he understood 

25 that any albumin molecule may be utilised such as lactalbumin or ovalbumin. It should 

also be understood that .any synthetic recombinant or deri vative forms of albumin may 

also be used in the method of the present invention. It would be appreciated by the person 

of skill in the art that by using the 6% albumin solution, for example, in the proportion of 

15% v/v of the starting culture volume, an effective concentration of 0.9% albumin is 

30 achieved. 

The remainder of the starting culture volume is comprised of cell culture medium, 

this forming 70% v/v of the starting cell culture volume. Reference to "cell culture 
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medium" should be understood, as a reference to a liquid or gel which is designed to 

support the growth of mammalian cells, in particular medium, which will support, stem cell, 

eulturing. To this end, any suitable cell culture medium may be used, including minimal 

media, which provide the minimum nutrients required for cell growth, or enriched media, 

5 which may contain additional nutrients to promote maintenance of viability and growth of 

mammalian cells. Examples of* media suitable for use include .DMEM and RPMI. One 

may also use a supplementary minimal medium which contains an additional selected 

agent such as an. amino acid or a sugar to facilitate maintenance of cell viability and 

growth. The medium may also be further supplemented with any other suitable agent, for 

1.0 example antibiotics. In another example the cell culture medium is supplemented with 

insulin in order to further support cell viability and growth. In still another example, 

where autologous MLPC are prepared for a particular patient, the culture medium, may be 

supplemented with serum harvested from the blood of that patient. It should be 

understood that reference to the 70% v/v cell culture medium is a stand alone requirement 

15 which is not impacted upon by the nature of the solutions, whether they be isotonic 

solutions such as saline or minimal culture media, which the starting CD.1.4, CD4, CD8, 

CD25 or CD 19 mononuclear cells or albumin are suspended in. It is in fact a particular 

advantage that irrespective, of the nature of the solution within which die mononuclear 

cells are initially suspended, prior to their introduction to the culture system, or in which 

20 the album in is dissolved, the-requirement for the 70% v/v cell culture medium as a 

percentage of the total volume of the starting cell culture population remains unchanged. 

In one embodiment, said cell culture additionally comprises lO.mg/L insulin. 

As detailed hereinbefore, the method of generating MLPC is predicated on 

eulturing a population of CD 14, CD4, CDS, CD25 or CD 19 mononuclear cells in specific 

25 proportions together with a cell culture medium and. a 5%-85% albumin solution to induce 

de-differentiation, of the mononuclear cells to a mesenchymal/haematopoietic stem cell 

phenotype. Said CD14, CD4, CDS, CD25 or CD 19 mononuclear cells are cultured in 

vitro until such time as the subject stem, cell phenotype is achieved. In one embodiment, a 

culture period of 3-8 days, in.particular 4-7 days, has been determined to be appropriate 

30 for generating the subject stem cells, it would be appreciated that it is well within the 

skill of the person i n the art to sample the in vitro cultured cells to determine whether or 

not the requisite extent of de-differentiation has occurred. It would also be well within the 



WO 2015/081389 PCT/AU2014/050399 

23 

skill of the person in the aft to determine the most appropriate conditions under which to 

culture the cells both in terms of temperature and CO2 percentage. Without limi ting the 

present invention to any one theory or mode of action, it has been determined that 4 to 5 

days of incubation is particularly suitable when eulturing human CD 14, CD4, CDS, CD25 

5 or CD 19 mononuclear cells. The eulturing can proceed under conditions as deemed 

appropriate to maintain good cell viability and growth over the culture period of several 

days. To this end, it would be appreciated that establishing appropriate cell culture 

conditions is a matter of routine procedure for the person of skill irs the art. 

This cell culture method is performed in vitro on an isolated population of CD 14, 

1.0 CD4. CDS, CD25 or CD19 mononuclear cells. To this end, it should be understood that 

the subject cells may have been freshly isolated from an .individual (such as an individual 

who may be the subject of treatment) or they may have been sourced from, a non-fresh 

source, such as from a culture (for example, where cell numbers were expanded and/or the 

cells were cultured so as to render them receptive to differentiation signals) or a frozen 

15 stock of cells (for example, an established T cell line), which had been isolated at some 

earlier time point either from an individual or from, another source. It should also be 

understood that the subject cells may have undergone some other form of treatment or 

manipulation, such as but not limited to enrichment or purification, modification of cell 

cycle status or the formation of a cell line. Accordingly, the subject cell may be a primary 

20 cell or a secondary cell. A primary cell is one which has been isolated from an individual. 

A secondary cell is one which, following its isolation, has undergone, some form of in 

vitro manipulation, such as the preparation of a cell line, prior to the application of the 

method of the invention. It should also be understood that the starting CD14, CD4, CDS, 

CD25 or CD19 mononuclear cell population may be relatively pure or it may be part of a 

25 heterogeneous cell population, such as a population of peripheral blood cells. This is 

discussed further hereafter. 

As detailed hereinbefore, the stem cells can be generated from CD 14, CD4, CD 18, 

CD25 or CD 19 mononuclear cells. To this end, it should be understood that this may be 

achieved either in the context of directing the transition of all the CD14, CD4, CD8, 

30 CD25 and GDI 9 cells of a starting population or in the context of directing the transition 

of a subpopulation of the starting population of these somatic cells. This is likely to 

depend, for example, on the purity and/or heterogeneity of the starting ceil population. 
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Still further, the culture system may result, in the production of a heterogeneous 

population of cells. This may occur, for example, if not all the cells of the starting 

population transition to a MLPC phenotype. This being the case, since not all the cells of 

the starting population may necessarily differentiate to the MLPC phenotype,, the method 

5 may require the application of a screening and selection step to identify and isolate cells 

exhibiting the desired phenotype. Identification methods would be well known to the 

person of skill in the art and include, but ate not limited to: 

(i) Detection of cell lineage specifie structures. 

Detec tion of cell lineage specific structures can be performed, for example, via 

10 light microscopy, fluorescence affinity labelling, fluorescence microscopy or 

electron microscopy, depending on the type of structure to be identified. Light 

microscopy can. be used to detect morphologic characteristics such as lymphocyte 

vs polymorphonuclear vs red blood cell nuclear characteristics or multinucleate 

skeletal muscle cells. In another example, mononuclear cells which are about 

15 10~30pm in. diameter, with round or rod-shaped morphology characteristic of 

immature cardiomyocytes can be identified. Electron microscopy can be used to 

detect structures such as sarcomeres, X-bands, Z-bodies, intercalated discs, gap 

junctions or desmosom.es. Fluorescence affinity labelling and fluorescence 

microscopy can be used to detect cell lineage specific structures by fluorescently 

20 labelling a molecule, commonly an antibody, which specifically binds to the 

structure in issue, and which is either directly or indirectly conjugated to a 

fluorophore, Automated quantitation of such structures can be performed using 

appropriate detection and computation systems. 

(ii) Detection of cell lineage specific proteins. 

25 Detection of cell lineage specific proteins, such as cell surface proteins or 

intracellular proteins, may be conveniently effected via fluorescence affinity 

labelling and fluorescence microscopy, for example. Specific proteins can be 

detected in both whole cells and tissues. Briefly, fluorescently labelled antibodies 

are incubated on fixed cells to detect specific cardiac markers. Alternatively, 

30 techniques such as Western immunoblotting or hybridization micro arrays 

('"protein chips") may be employed. The proteins which can be detected via this 

method may be any protein, which is characteristic of a specific population of cells. 
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For exa mple, classes of precursor/progenitor cell types can be distinguished via 

the presence or absence of expression, of one or more cell surface molecules. In 

this regard, this method can be utilised to identify ceil types via either' a positive or 

negative selection step based on the expression of any one or mote molecules. 

5 More mature cells can usually be characterised by virtue of the expression of a 

range of specific cell surface or intracellular proteins which are well defined in the 

literature. For example, the differentiative stages of all the haematopoietic cell 

types .have been well defined in terms of cell surface molecule expression patterns. 

Similarly, muscle cells and other mesenchymal-derived cell types are also well 

10 documented in the contex t of protein expression profiles through the various 

differentiative stages of development. To this end, the MLPCs of the present 

inven tion typically express a range of ceil surface markers which are exemplified 

herein, these being cell surface markers characteristic of monocytic stem cells 

generally, mesenchymal stem ceils, haematopoietic stem cells, multilineage 

15 potential cells and neuronal stem cells. 

(Hi) Detection of cell lineage specific RNA or DNA, 

This method is preferably effected using RT-PCR or real-time (qRT-PCR). 

Alternatively, other methods, which can be used include hybridization microarray 

("RNA chip") or Northern blotting or Southern blotting. RT-PCR can be used to 

20 detect specific RNAs encoding essentially any protein, such as the proteins 

detailed in point (ii) above, or proteins which are secreted or otherwise not 

conveniently detectable via the methodology detailed in point (ii), For example, in 

the context, of early B cell differentiation, immunoglobulin gene rearrangement is 

detectable at the DN A level prior to cell surface expression of the rearranged 

25 immunoglobulin molecule. 

(iv) Detection of cell lineage specific functional activity. 

Although the analysis of a cell population in terms of its functioning is generally 

regarded as a less convenient method than the screening methods of points (i)-(iii), 

in some instances this may not be the case. For example, to the extent that one i& 

30 seeking to generate cardiac cells, one may simpiv screen, under light microscopy, 

for cardiac specific mechanical contraction. 
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It should be understood that in the context, of characterising the: population of cells 

obtained via the application of the culture method described herein, any one or more of 

the techniques detailed above may be utilised. 

In terms of either enriching a mature somatic cell population for CD 14, CD4, 

5 CD8, CD25 or CD 19 lymphocytes prior to eulturing in accordance with the method 

disclosed herein or isolating or enriching an MLPC cell population derived therefrom 

there are, again, various well known techniques which can be performed. As detailed 

hereinbefore, antibodies and other eel! surface binding molecules, such as lectins, are 

particularly useful for identifying markers associated with particular cell lineages and/or 

10 stages of differentiation. The antibodies may be attached to a solid support to allow for 

separation. However, other cell separation techniques include those based on differences 

in physical characteristics (density gradient centrifugation and counter-flow centrifugal 

elutriation) and vital staining properties (mitochondria-binding dye rhodamine 123 and 

DNA-binding dye Hoeehst 33342). 

15 Procedures tor separation may include magnetic separation, using antibody or 

lectin-coated magnetic beads, affinity chromatography, "panning" with antibody attached 

to a solid matrix: or any other convenient technique. Other techniques providing 

particularly accurate separation include fluorescence activated ceil sorting, this technique 

also being applicable to the separation of cells based on morphological characteristics 

20 whic h are discernible by forward vs side light scatter. Whereas these techniques can he 

applied in -the context of either positive or negative selection, additional negative selection 

techniques include, but are not limited to, the site-directed administration of a cytolytic, 

apoptotic or otherwise toxic agent. This may be most conveniently achieved via the 

coupling of such an agent to a monoclonal antibody in order to facilitate its directed 

25 delivery. In another example, opsonisation with an antibody followed by complement 

administration may achieve the same outcome. 

These techniques can be performed as either a single-step or multi-step protocol in 

oi der to achieve the desired level of purification or enrichment. 

The culture method described herein is performed in vitro. In terras of in. vitro 

30 technology, the MLPC can be produced on either a small scale or on a larger scale. In 

terms of small scale production, which may be effected in tissue culture flasks or bags for 

example, this may be particularly suitable for producing populations of cells for a given 
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individual and in the context of a specific condition. In terms of large scale production, 

the method provides a feasible means of meeting large scale needs. One means of 

achieving large scale production in accordance with the method is via the use of a 

hioceactor. 

5 Bioreactors are designed to provide a culture process that can deliver medium and 

oxygenation at controlled concentrations and rates that mimic nutrient concentrations and 

rates in vivo. Bioreactors have been available commercially for many years and employ a. 

variety of types of culture technologies. Of the different bioreactors used for mammalian 

cell culture, most have been designed to allow for the production of'high density cultures 

10 of a single cell type and as such find use in the present invention. Typical application of 

these high density systems is to produce as the end-product, a conditioned -medium 

produced by the cells. This is the case, for example, with hybridoma production of 

monoclonal antibodies and with packaging cell lines for viral vector production. 

However, these applications differ from applications where the therapeutic end-product is 

15 the harvested cells themselves, as in the present invention. 

Once operational, bioreactors provide automatically regulated medium flow, 

oxygen delivery, and temperature and pH controls, and they generally allow for 

production of large numbers of cells. Bioreactors thus provide economies of labour and 

minimization of the potential for mid-process contamination, and the most sophisticated 

20 bioreactors allow for set-up, growth, selection and harvest procedures that involve 

minimal manual labour requirements and open processing steps. Such bioreactors 

optimally are designed for use with a homogeneous ceil mixture or aggregated cell 

populations as contemplated by the present invention. Suitable bioreactors for use in the 

•present invention include but are not limited to those described in US Pat. No. 5,763,194, 

25 US Pat, Nos. 5,985,653 and 6,238,908, US Pat No. 5,512,480, :US Pat, Nos. 5,459,069, 

5,763,266, 5,888,807 and 5,688,687. 

With any large volume, several fundamental parameters require control. Cultures 

must be provided with medium that allows for cell viability maintenance, proliferation 

and differentiation (perhaps in the context of several separate differentiation cultures find 

30 conditions) as well as final cell culture preservation. Typically, the various media: are 

delivered to the cells by a pumping mechanism in the bioreactor, feeding and exchanging 

the medium on a regular basis. The exchange process allows for by-products to be 
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removed from the culture. Growing cells or tissue also requires a source of oxygen. 

Different cell types can have different oxygen requirements. Accordingly,, a flexible and 

adjustable means for providing oxygen to the cells is a desired component. 

Depending on the particular culture, even distribution of the cell population and 

5 medium supply in the culture chamber can be an important process con trol. Such control 

is often achieved by use of a suspension culture design, which can be effective' where cell-

to-eeii interactions are not important Examples of suspension culture systems include 

various tank reactor designs and gas-permeable plastic bags. For cells that do not require 

assembly into a three-dimensional structure or require proximity to a stromal or feeder 

1.0 layer (such as most blood cell precursors or mature blood cells) such suspension designs 

may be used. 

Efficient collection of the cells at the completion of the culture process is an 

important feature of an effective cell culture system. One approach for production of cells 

as a product is to culture the cells in a defined space, without physical barriers to 

15 recovery, such that simple elution of the cell product results in a manageable, 

concentrated volume of cells amenable to final, washing in a commercial, closed system, 

cell washer designed for the purpose. Optimally, the system would, allow for addition of a 

pharmaceutically acceptable carrier, with or without preservative, or a cell storage 

compound, as well as provide efficient harvesting into appropriate sterile packaging. 

20 Optimally the harvest and packaging process may be completed without breaking the 

sterile barrier of the fluid path of the culture chamber. 

With any cell culture procedure, a major concern is sterility. When the product 

cells are to be transplanted into patients (often at a time when the patient is til or 

immunocompromised), absence of microorganisms is mandated. 

25 The MLPC defined herein, when administered to a patient, down-regulate the 

growth of a neoplasm. Reference to "growth" of a cell or neoplasm should be understood 

as a reference to the proliferation, differentiation and/or maintenance of viability of the 

subject cell, while "down-regulating the growth" of a cell or neoplasm is a reference to 

the process of cellular senescence or to reducing, preventing or inhibiting the 

30 proliferation, differentiation and/or maintenance of viability of the subject cell. In a 

preferred embodiment the subject growth is proliferation and the subject down-regulation 

is killing. In this regard, the killing may he evidenced either by a reduction in the size of 
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the tumour mass or by the inhibition of further growth of the tumour or by a slowi ng in 

the growth of the tumour. In this regard, and without limiting the present invention to any 

one theory or mode of action, the neoplastic cells may be killed, by any suitable 

mechanism such as-direct, lysis or apoptosis induction or some other mechanism. The 

5 present invention should therefore be understood to encompass reducing or otherwise 

ameliorating a neoplastic condition in a mammal. This should be understood as a 

reference to the prevention, reduction or amelioration of any one or more symptoms of a 

neoplastic condition. Symptoms can include, but ace not limited to, pain at the site of 

tumour growth or impaired metabolic or physiological bodily functions due to the tumour 

1.0 growth. It should be understood that the method of the present invention may either 

reduce the severity of any one or more symptoms or eliminate the existence of any one or 

more symptoms. The method of the present invention also extends to preventing the 

onset of any one or more symptoms. Accordingly, the method of the present invention is 

useful both in terms of therapy and palliation. To this end, reference to "treatment" 

15 should be understood to encompass both therapy and palliative care. As would be 

understood by the person of skill in the art, although it is always the most desirable 

outcome that a neoplastic condition is cured, there is nevertheless significant benefit in 

being able to slow down or halt the progression of the neoplasm, even if it is not fully 

cured. Without limiting the present invention in any way, there are some neoplastic 

20 conditions which, provided they ate sufficiently down-regulated in terms of cell division, 

will not be fatal to a patient and with which the patient can still have a reasonable quality 

of life. Still further, it should be understood that the present method provides a useful 

alternative to existing treatment regimes. For example, in some situations the therapeutic 

outcome of the present method may be equivalent to chemotherapy or radiation but the 

25 benefit, to the. patient is a treatment regime which induces far fewer side effects and will 

therefore be tolerated by the patient much better. It should also be understood that the 

term 'treatment" does not necessarily imply that a subject is treated until total recovery. 

Accordingly, as detailed above, treatment includes reducing the severity of an existing 

condition or amelioration of the symptoms of a particular condition or palliation. 

30 Reference herein to a "mammal" should be understood to encompass humans, 

primates, livestock animals (eg, sheep, pigs, cattle, horses, donkeys), laboratory test 

animals (eg. mice, rabbits, rats, guinea pigs), companion animals (eg. dogs, cats) and. 
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captive wild animals (eg. foxes, kangaroos, deer). Preferably, the mammal is a human. 

Reference to "administering" to an individual an effective number of the cells of 

the invention should be understood as a reference to introducing into the mammal an ex 

vivo population of cells which have been generated- according to the method of the 

5 .invention or which exhibit the requisite phenotype. 

In accordance with die present invention, the subject MLPCs are preferably 

autologous cells which are generated ex vivo and administered back into the individual 

from which they were originally harvested. However, it should be understood that the 

present invention nevertheless extends to the use of cells derived from any other suitable 

10 source where the subject cells exhibit the same major histocompatibility profile as the 

individual who is the subject of treatment. Accordingly, such cells are effectively 

autologous in that they would not result in the histocompatability problems which are 

normally associated with the transplanting of cells exhibiting a foreign MHC profile. 

Such cells should be understood as falling within the definition of "autologous". For 

15 example, under certain circumstances it may he desirable, necessary or of practical 

significance that the subject cells are isolated from a genetically identical twin. The cells 

may also have been engineered to exhibit the desired major histocompatability profile. 

The use of such cells overcomes the difficulties which are inherently encountered in the 

context of tissue and organ transplants. However, where it is not possible or feasible to 

20 isolate or generate autologous cells, it may be necessary to utilise allogeneic stem cells. 

"Allogeneic''' cells are those which lire isolated from the same species as the subject being 

treated but which exhibit a different MHC profile. Although the use of such cells in the 

context of therapeutics would likely necessitate the use of immunosuppression treatment, 

this problem can nevertheless be minimised by use of cells which exhibit an MHC profile 

25 exhibiting similarity to that of the subject being treated, such as a cellular population 

which .has been isolated/generated from a relati ve such as a sibling, parent or child. The 

present invention should also be understood to extend to xenogeneic transplantation. That 

is, the cells which are generated in accordance with the method of the invention and 

introduced into a patient, are isolated from a mammalian species other than the species of 

30 the subject being treated. 

Without limiting the present invention to any one -theory or mode of action, even 

partial reduction in tumour size will act. to ameliorate some symptoms. Accordingly, 
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reference to an "effective number" means that, number of cells necessary to at least partly 

attain the desired effect, or to delay the onset of* inhibit the progression of, or halt 

altogether the onset or progression of the neoplastic condition being treated. Such 

amounts will depend, of course, on the particular condition being treated (e.g. primary 

5 cancer vs metastatic cancer), the severity of the condition and individual patient 

parameters including age, physical conditions, size, weight, physiological status, 

concurrent treatment, medical history and parameters related to the disorder in issue. One 

skilled in the art would be able to determine the number of cells of the present, invention 

that would, constitute an effective number, and the optimal mode of administration thereof 

10 without undue experimentation, this latter issue being further discussed hereinafter. 

These factors are well known to those of ordinary skill in the art and can be addressed 

wi th no mote than routine experimentation. It is preferred generally that a maximal cell 

number be used, that is, the highest safe number according to sound medical judgement. 

It will be understood by those of ordinary skill in the art, however, that a lower cell 

15 number may be administered for medical reasons, psychological reasons or for any other 

reasons. 

As hereinbefore discussed, it should also be understood that although the method 

of the present invention encompasses within its scope the introduction of transitioned cells 

to an individual suffering a condition, as herein defined, it is not necessarily the case that 

20 every cell of the population introduced to the individual will have acquired the MLPC 

phenotype of interest. For example, where a CD 14, CD4, CDS, CD25 or CD 19 

population has undergone transition to ML'PCs and is administered in total, there may 

exist a proportion of cells which have not undergone transition to a cell exhibiting the 

requisite phenotype. The-present invention is therefore achieved provided the relevant 

25 portion of the cells thereby introduced constitute the "effecti ve number" as defined above. 

However, in a particularly preferred embodiment the population of cells which have 

undergone transition to the MLPC phenotype will be subjected to the identification of 

successfully differentiated ceils, their isolation and introduction to the subject indi vidual. 

The type of method which is selected for application will depend on the nature of the 

30 condition being treated. However, it is expected that in general it will be desirable to 

administer a pure population of cells in order to avoid potential side effects. Accordingly, 

reference to "an effective number", in this ease, should be understood as a reference to the 
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total number of cells-required to be introduced such that the cells are sufficient to produce 

the level of acti vity which achieves the object of the invention, being the treatment o-f the 

subject condition. 

The cells of the present invention may be administered to the patient by any 

5 suitable method. For example, cell suspensions may be introduced by direct injection or 

inside a blood clot whereby the cells are immobilised .in the clot thereby facilitating 

transplantation. The cells may also be encapsulated prior to transplantation. 

Encapsulation is a tec.htr.tque which is useful for preventing the dissemination of cells or 

for minimising tissue incompatibility rejection issues. However, the usefulness of 

1.0 encapsulation will depend on the nature of the neoplasm to be treated. For example, if the 

condition is metastatic then the systemic administration of a cell suppression is preferable 

while in the context of a primary tumour, localised delivery may be sufficient. 

In one embodiment of the present invention the subject cells are administered 

systemically. 

15 In another embodiment, said cells are administered locally, to the si te of the 

neoplasm. 

The cells which are administered to the patient can be administered as single or 

multiple sequential doses by any suitable route. Administration via injection can be 

direc ted to various regions of a tissue or organ, depending on the type of repair required. 

20 It would be appreciated that in accordance with these aspects of the present 

invention, the cells which are administered to the patient may take any suitable form, such 

as being in a cell, suspension or cell aggregate. In terms of generating a single cell 

suspension, the differentiation protocol may be designed such that it favours the 

maintenance of a cell suspension, Alternatively, if cell aggregates form* these may be 

25 dispersed into a cefl suspension. In terms of utilising a cell suspension, it may also be 

desirable to select out specific subpopulations of cells for administration to a patient, such 

as the MLPC. To the extent that it is desired that a cell aggregate or encapsulated cells are 

transplanted into a patient, this will usually require surgical, implantation (as opposed to 

administration via a needle or catheter). 

30 In accordance with the method of the present invention, other proteinaceous or 

non-proteinaceous molecules may be co-administered either with the introduction of the 

subject cells or prior or subsequently thereto. By "co-administered" is meant 
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simultaneous administration in the same .formulation or in different formulations via the 

same or different .routes or sequential administration via the same or different routes. By 

''sequential" administration is meant a time difference of from seconds, minutes, hours or 

days between the introduction of these cells and the administration of the proteinaceous or 

5 non-proteinaceous molecules or the onset of the functional, activity of these cells and the 

administration of the proteinaceous or non-proteinaceous molecule. Examples of 

circumstances in which such co-administration may be required include, but are not 

limited to: 

(i.) When administering non-syngeneic cells or tissues to a subject, there usually 

1.0 occurs immune rejection of such cells or tissues by the subject. In this 

situation it would be necessary to also treat the patient with an 

immunosuppressive regimen, preferably commencing prior to such 

administration, so as to minimise such rejection. Immunosuppressive 

protocols for inhibiting allogeneic graft rejection, for example via 

15 administration of cyclosporin A, immunosuppressive antibodies, and the. like 

are widespread and standard practice. 

(ii) Depending on the nature of the condition being treated, it may be necessary to 

maintain the patient on a course of medication, such as pain killers, to 

alleviate the symptoms of the condition until such time as the transplanted 

20 cells become fully functional. Alternatively, at the- time that the condition is 

treated, it may be necessary to commence the long term use of medication to 

prevent re-occurrence of the condition, such as hormonal treatment after 

breast cancer treatment. 

It should also be understood that the method of the present invention can either be 

25 performed in isolation to treat the condition in issue or it can be performed together with 

one or more additional techniques designed to facilitate or augment the subject, treatment. 

These additional techniques may take tire form of the co-administration of other 

proteinaceous or non-proteinaceous molecules, for example radiation therapy or 

chemotherapy. In one embodiment, the method of the present invention is performed by: 

30 (i) coadministering the MLPC together with chemotherapy; or 

(ii) administering the MLPC in sequence with chemotherapy. 
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This- can be done as a two stage process where either the chemotherapy step is performed 

first and followed by administration of MLPC or vice versa. 

In one embodiment, said MLPC ate administered simultaneously with 

chemotherapy. 

5 In another embodiment said MLPC aire administered in a two-stage sequential 

protocol wherein the MLPC are administered in the first stage and the chemotherapy in 

the second stage. 

In still another embodiment, said MLPC are administered in a two-stage sequential 

protocol wherein the chemotherapy is administered in the first stage and the MLPC in the 

10 second stage, 

In one embodiment, said method is performd with 1 cycle, 2 cycles, 3 cycles, 4 

cycles. 5 cycles or 6 or more cycles. 

Still without limiting the present invention in any way, the MLPC of the present 

inventeion may be administered in multiple sequential doses, with each administration 

15 being termed a "cycle". Similarly, to the extent that the: MLPC are .administered 

simultaneously -with chemotherapy,, one such administration is one '"cycle". Where the 

MLPC and chemotherapy are administered in a two-stage method, one such two-stage 

administration step is one "cycle". Accordingly, it should be understood that multiple 

cycles can be performed as needed to effect the desired end-point in the patient. Yet 

20 another aspect of the present invention provides MLPC for use in the manufacture of a 

medicament for treating a neoplastic condition in a mammal wherein said MLPC have 

been generated in an in vitro cell culture which proportionally comprises: 

(i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express C-Dl 4+, CD4, CDS, CD25 or 

25 CD19; 

(ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%-85% albumin solution; and 

(iii) 70% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

30 wherein said cell culture .is maintained for a time and under conditions sufficient to induce 

the transition of said mononuclear cells to a cell exhibiting multilineage differentiative 

potential. 
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in a still further aspect there i s provided stem cells for use: in the manufacture of a 

medicament for treating a neoplastic condition in a mammal which stem cells express a 

phenotype selected for: 

(i) CD!4+, CD34+, CMOS* ami CD44+; 

5 (ii) CD14+, CD34+, CD105+, CD44*;. 

(iii) CD44+ and CD45+; 

(iv) CDLv and CD47+; 

Cv) CD23+; 

(vi) CD44 and CD454. 

1.0 In accordance with these aspects, in one embodiment said neoplastic condition is a 

solid tumour. 

In another embodiment, said neoplastic condition, is a malignant neoplasm. 

In still another embodiment, the malignant neoplastic condition is metastatic. 

The present invention is further described by reference to the following non-

15 limiting examples. 

EXAMPLE I 

Production of MLPC from CD.14* PBMC 

Standard techniques were used to extract venous blood from healthy human adults 

20 and separate peripheral blood mononuclear' cells (PBMC) using density gradient 

eentrifugation. 

A sample of CD14+ PBMC was placed in a FEP blood bag, A volume of 6% 

human, serum albumin solution equal to the CD 14* PBMC sample was added. 

A cell culture medium suitable for stem cell culture was added. The final mixture 

25 was approximately be constituted of 15% of CD14+ PBMC, 15% of 6% human serum 

albumin solu tion and 70% of cell culture medium. 

An optional volume oflOmg/L insulin, can he added to promote cell growth. 

The cell culture was then incubated in a 5% COj incubator at 37°C tor 90 minutes 

for PBMC to adhere to inside of the bag. After adhesion, the cells were incubated lor 1 to 

30 7 days where MLPC will be derived throughout this period. On day 7, the cell culture 

was removed from the bag wall and washed with 0.9% sterile norma! saline, The 

resultant MLPC were examined and available for rein traduction to the autologous donor. 
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EXAMPLE 2 
Production of MLPC from CD4\ CD8\ CD19* and CD25+ lymphocytes 
Peripheral blood mononuclear cells (PBMCs) were collected from healthy 

5 volunteers aged 20-40 by GE Ficoll-Paque PLUS (GE Healthcare Instructions 71-7.167-00 
AG), experimental procedures followed standard operation of manuscript. 

CD4'. CD8+, CD 19- and CD25+ lymphocyte were generated by using a selected 
•adherent -method from PBMCs- Briefly, four lymphocytes; were purified from PBMCs by 
individual Macfobeads (MACS), the purities were verified by flow cytometry and 

10 routinely >90% population. 
Four lymphocyts were cultured in completely medium and placed in sterile FEP 

blood hag individually. The final mixture of completely medium was approximately by 
constituted of 20% of CD4+, CD8+, CD19+ and CD25+ lymphocytes respectively, 20% ~ 
70% of 6% human albumin (CSL Behring) solution and 10% ~ 60% of cell culture 

15 medium. The 1:0 mg/L insulin was added for cell proliferation. Cells were grown for 4-7 
day & at 75°C in a humidified incubator with 5% CO?. 

The resultant of membrane, cytoplasm, nucleus proteins expression in four 
lymphocytes individually wore examined by flow cytometry, western blotting, 2DE and 
M ALDI-TOF/MS/MS experimental methods in incubated period. 

20 
EXAMPLE 3 

Characterization of the MLPC 
1. Morphological Observation o f MLPC 

Slides were prepared with samples of the cell culture from 1 day, 2 day, 3 day, 4 
25 day, 5 day, 6 day and 7 day post-incubation in a CO2 incubator -at 37°C To study 

MLPCs biological characteristics, adherent cells phenotypes were analysed by an 
inverted microscope during cell cultivation periods. 
2. Flow Cytometry Analysis 

To identify MLPC stem cell expression, surface- markers were analyzed by flow 
30 cytometry, MLPCs were harvested and washed with PBS from a closed, bag system, 

ceiitrifijged at 1500 rpm at 4"C for 5 minutes, and the cell pellet kept. The cell density 
was adjusted to 1 x 1Q6 cells per tube, cells re-suspended in 100 microliters PBS buffer 
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and transferred to a 1.5 rriL vial MLPCs were incubated with 5-20 ji'l Fluoroehrome-

labeled antibodies including CD14-FITC, CD29-PE, C31-PE, CD34-PE, IgG-PE isotype 

control (MACS, Germany), CD38-PB, CB45-PE, CD90-FITC, CD105-PE, (BD 

PharMingen, CA) at 4°C for 20-30 minutes, then centrifuged at 2000 rpm at 4°C tor 5 

5 minutes. The cell pellets were kept after the PBS wash steps, the cell pellets had fixation 

buffer (eBioscienee) added at 100 microliter for 30 minutes at 4°C. Finally, the fixed 

MLPC samples were centrifuged at 2000 rpm at 4°C for 5 minutes. The supernatant was 

discarded and the pellet re-suspended with PBS buffer to store at 4°C. Viable cells were 

identified by using the CellQuest software, and the date are shown as logarithmic 

10 histograms. 

3, Analysis of Results 

CD14~positive PBMCs adhered to the inside of the culture bag and mostly appear 

round after 90 minutes incubation. On day 1 to 2, the cells become oval-shaped. These 

adherent cells then exhibit dominant spindle and fibroblast like morphology simultaneous 

15 with pronounced tails from day 3 to 5, On day 6 and day 7, the ceils revert to an oval-

shaped phenotype hut the tails remain. MLPC generation is thus completed:. 

For the results of flow cytometry analysis, after 1 day incubation a MLPC sample 

was analysed and found to express the following profile: CD14+, CD341ow, CD45+, 

CD29+, CD44+, After 3 day incubation a MLPC sample was analysed, and found to 

20 express the following phenotype: CD31+, CD38+, CD90", CD105+. After 6 day incubation 

a MLPC sample was analysed, and found to express the following phenotype: CD 14+. 

CD29+, (-•Q34 ]pWj c; Q44+n CD45+, After 7 day incubation a MLPC sample was analysed 

and found to express the following phenotype: CD14+, CD34 low, CD44% CD45+. 

25 EXAMPLE 4 

CD marker expression of CI>4+» CD8+, CI) 19* and CD25+ leucocytes by flow 

cytometry analysis 

CD4r, CDB'\ CD19+ and C.D25* lymphocytes were harvested respectively and 

washed with PBS (contained 2% FBS) from FEP blood bag, centrifuged 1500 rpm at 4°C 

30 for 5 minutes, cell pellet was kept. Adjust the cell density to 3 x 105 cells per tube for 

flow cytometry assay, Four leucocytes label with Fluorochrome-!abeled antibodies by 

fluorescence-labeling antibodies, experimental procedures followed standard operation of 
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manuscript Finally, cell pellets added fixation, buffer (BD) 100 microliter stand on. 4:'C 

for 20 minutes, then store at 4°C to prevent from light until flow cytometry analysis 

(Bacton Dickinson). Viable cells were identified by using the CellQuest software, and the 

data are shown as logarithmic histograms. 

5 EXAMPLE 5 

Case Study - Cancer 

Case study: autologous stem cell treatment via peripheral blood harvest in a 35 year old 

termiimlly ill thymus cancer patient 

1.0 This case study is of a 35 year old male who is terminally ill with stage 4 

.metastatic Thymus gland cancer. He was injected with three, rounds of autologous stem 

cells prepared in accordance with Example 1. 

On arrival he was wheel-chair bound, severely anaemic and neutraperic. He had 

previously .received surgical resection of his tumour, chemotherapy. His left lung was 

15 complete collapsed and there was a cardiac metastatic present upon echocardiography. 

250ml of his blood was drawn via venipuncture with a .16 gauge catheter which was then 

transported to the labs of Autologous Stem Cell Technology for the au tologous conversion 

of stem cells. 

Reinfusion of 2.3 x 108 of the patient's stem cells took place on 13th April 2013. 

20 The objective of this treatment was to restore his bone marrow and strengthen his immune 

system which was depleted to almost non-existent after several rounds of chemotherapy. 

No adverse events were noted post treatment. 

Upon sufficient bone marrow restoration, the second 250ml of blood was taken 

from, the patient with reinfusion taking place. The objective of this autologous stem cell 

25 treatment was to boost his white blood ceil count so that sufficient amount of" monocytes 

can be harvested for autologous stem cell conversion. Post treatment, patient is able to 

walk unassisted, reported an increase in appetite and increase energy levels. 

The third and final 250ml of blood was drawn from the patient with reinfusion. of 

3.6 x 108 stem cells taking place. The objective of this treatment is to target specifically 

30 at his cancer. 

After 3 stem cell treatments his haemoglobin improved to the point where he did 

not need to have routine packed red blood cell transfusions. His overall strength and 
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vitality improved to the point where he could walk unassisted. His oxygen saturation was 

noted to be remarkably improved post stem cell treatments:. He continued to improve in 

all pathology parameters and imaging reports from his Taiwanese doctors post treatment: 

show tumor regression around the heart and greater vessels. His abdominal distension 

5 from malignant ascites improved post treatment. His peripheral oedema subsequently also-

diminished as- kidney and liver functions improved. He continues to do well. 

EXAMPLE 6 

Establishment of green fluorescence protein (GFP) staWy expressing cancer cells 

10 Material and methods 
Cell culture 

A549, COLQ205, SKOV-3 are human non-small lung cancer cells (NSLCCs), 

human colon adenocarcinoma cells and human ovarian cancer cell lines respectively. 

A549 and C0LO2O5 were grown in RPM1 1640 (Gibco BRL, Gaithersburg, MD) and 

15 SKOV3 was grown in PMEM/F12 (Gibe© BRL, Gaithersburg, MD) media, both 

supplemented with 10 % fetal bovine serum (HyClone, Logan, UT). Cells were grown at 

37°C in a humidified incubator with 5% C02, 

Cell tmmfection 

A549 cells were transfected with the pEGFP-Cl plasmid (Figure 2) to generate 

20 EGFP stably expressing cells. The plasmid pEGFP-Cl was purchased commercially 

(Promega), and was transformed into DH5a competent cell with kanamycin 

(concentration 50j.rg/inl) resistant gene expression for plasmid pEGFP-Ci selection. A 

liposome-mediated. transfection was perfomed according to the manufacture's protocol of 

Lipofectamine 2000 (Gibco BRL). Antibiotic G4.18 was applied to GFP-expressing cells 

25 to select for stably expressing cells. The stable cell line was named A549-GFP cells. 

SKOV-3 and A549 cells were both transfected with lentiviral particles (Figure 3), 

which express both firefly luciferase and EGFP fluorescence. The transfection was 

performed according to the manufacture's protocol of LP-HLUC-L V201 -0200™ 

(GeneCopoeia) (Figure 4). Antibiotic puromycin dihydrochloride (Sigma) was used to 

30 select for stable expressing cells, named SKQV3-LG and A549-LG cells. LG denotes 

ceils co-expressing firefly luciferase and EGFP fluorescence. 
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Monoclonal selection 

Monoclonal selection was performed as follows. Cells were serially diluted 1:1 

and seeded into 384-well plates. Selection of cells was made with G418 and Puramyein, 

whereby G418 was used- at a concentration of 600ug/ml for AS49 cells and 350ug/mt for 

5 SKOV3 cells. Puramyein was used at a concentration of luM/ml for SKOV3 cells. The 

cells were observed and selected for further seeding on 24-well and 96-well plates, 

followed by another round of G418 and Puramyein selection, as per the concentrations 

above. Finally stable mono-clone cells were selected lor and expanded in cell population 

in 10 cm petti dishes. 

10 MTT assay 

The MTT (3--(4, 5-ditrtethyl- thiazol-2-yl) -2, 5-diphenyl- tetrazofium bromide) 

metabolic assay was performed as described by Monks A., et al Single cell, suspensions of 

A549-GFP and SKDV3-LG were obtained after trypsinization of the monolayer cultures 

and counted by trypan blue exclusion.. In brief, the cells were seeded at various densities 

15 of 1000, 2000, 4000, 5000, 6000, and 10.000 cells into clear microliter plates (Nunc) and 

incubated in 200 microliter culture medium for 3 days. 20 microliter MTT solution 

(5 tog/nil) was added to the culture medium and cultured at 37°C for 3~5h. After removing 

170 microliter medium.. 200 microliter DMSO was added to the medium, to dissolve the 

MTT~formazan crystals. Finally, the absorbance was measured at 545nm and reference at 

20 690nm. (Microplate reader, Molecular Device). The cell proliferation ratio was-calculated 

according to the formula (Q.D. of drug treatment/O.D. of control) x 100%. 

Fluorescence determination 

Single cell suspensions of A549-GFP, A549-LG, and SKOV3-LG were obtained 

after trypsinization of the monolayer cultures and counted by trypan blue exclusion. In 

25 brief, the cells were seeded at. various densities of 1000, 2000, 4000, 5000, 6000, and 

10,000 cells into black microliter plates (Nunc) and incubated in 200 microliter culture 

medium for 3 days. Then the supernatant of cell culture were replaced by 100 microliter 

Dulbeceo's Phosphate buffered saline (DPBS). The fluorescence intensity was determined 

by excitation and emission on fluorescent microplate reader (BMG). 

30 Luminescence determination 

Single cell suspensions of SKQV3-LG and A549-LG were obtained by 

trypsinization of the monolayer cultures and counted by trypan blue exclusion. In brief, 
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the cells were seeded at various densities of 1000. 2000, 4000, 5000, 6000, and 1.0,000 

cells into white microliter plates (Nunc) and incubated in 200 microliter culture medium 

for 3 days. After 3 days., the' supernatant of these cells was replaced by 100 microliter 

DPBS and the luciferase substrate was added to induce a reaction (Promega) for reaction, 

5 Luminescent intensifies of cells was determined by a BMG luminescent microplate 

reader. 

Figure 1 schematically depicts the method hv which LG co-expressing cancer cells 

are generated. 

Results 
10 The proliferation ratio of SKOV3-LG by MTT assay was consistent with the 

fluorescence intensity and the luminescent intensity which was determined. SKOY3- LG 

cells demonstrate that .firefly luciferase and EGFP fluorescence were expressed both 

simultaneously and consistently. A549-GFP cells were similar to S.KOV3-LG cells, 

demonstrating proliferation ratios consist to that of the MTT assay and EGFP 

15 fluorescence intensity (Figure 5). 

EXAMPLE 7 

l»i vitro anti-proliferation effect of Multi-Lineage Potential Ceils (MLPC) on cancer 
cells 

20 Material and methods 

Generation of MLPC 

Peripheral blood mononuclear cells (PBMCs) were collected from healthy 

volunteers aged 20-40 by GE Ficoll-Paque PLUS (GE Healthcare Instructions 71-7167-00 

AG), PBMCs were maintained in low glucose DMEM medium (Gibco, Grand Island, 

25 NY) supplemented with 20% -30% autologous serum, human Albumin 5% ~ 10% (C-SL 

Behring), and insulin (Gibco BRL, Gaithersburg, MD). Cells were grown for 4-7 days at 

37°C in a humidified incubator with 5% CO?., After cultivation MLPC were harvested for 

anti-proliferation treatments as also described in more detail in Example 1 and 2. 

Culturing of CD 14+ PBMC 

30 CD 14+ derived MLPC' cells were generated by using the method of Example 1. 

Briefly, a sample of CD 14 PBMCs were isolated by individual Maerobeads (MACS) 

then cultured in 20 mL culture medium and placed in a sterile closed bag. Ceils were 

maintained- in low glucose DMEM medium (Gibco, Grand Island, NY) supplemented 
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with 20% -30% autologous serum, human Albumin 5% ~ 10% (CSL Bebriug), and 

insulin (Gibco BRL. Gaithersburg, MD). Cells were grown for 4-7 days at 37 in a 

humidified incubator with 5% COj. 

Culturing CD!4- PBMC 

5 CD] 4- cells were collected by negative selection, and cultured in 20 mL culture 

medium and placed in a sterile closed bag. Cells were maintained in low glucose DMEM 

medium (Gibco, Grand Island, NY) supplemented with 20% -30% autologous serum, 

human Albumin 3% - 10% (CSL Behring), and insulin (Gibco BRL, Gaithersburg, MD). 

Cells were grown for 4-7 days at 37 in a humidified incubator with 5% CO?. 

10 Culturing ofCD4+ PBMC 

CD4+ derived MLPC were generated by using the method of Example 2. Briefly, 

a sample of CD4+ PBMCs were isolated by individual Macrobeads (MACS) then cultured, 

in 20 mL culture medium and placed in a sterile closed bag. Cells were maintained in low 

glucose DMEM medium (Gibco, Grand Island, NY) supplemented with 20% -30% 

15 autologous serum, human Albumin 5% ~ 10% (CSL Behring), and insulin (Gibco BRL, 

Gaithersburg, MD). Cells were grown for 4-7 days at 37 in a humidified incubator with 

5% C02. 

Culturing ofCD8+ PBMC 

C.DB+ derived MLPC were generated by using the method of Example 2, Briefly, 

20 a sample of CD8+ PBMCs were isolated by individual Macrobeads (MACS) then cultured 

in 20 mL culture medium and placed in a sterile, closed hag. Cells were maintained in low 

glucose DMEM medium (Gibco, Grand Island, NY) supplemented with 20% -30% 

autologous serum, human Albumin 5% - 10% (CSL Behring), and insulin (Gibco BRL, 

Gaithersburg, MD). Cells were grown for 4-7 days at 37°C in a humidified incubator with 

25 5% CG2. 

Culturing CD.I9+ PBMC cells 

GDI9+- derived MLPC were generated by using the method of Example 2. Briefly, 

a sample of CDl9+ PBM.Cs were isolated by individual Macrobeads (MACS) then 

cultured in. 20 ml, culture medium and placed in. a sterile closed bag. Cells were 

30 maintained in low glucose DMEM medium (Gibco, Grand Island, NY) supplemented 

with 20% -30% autologous serum, human Albumin 5% - 10% (CSL Behring), and 
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insulin (Gibco BRL, Gaithersburg, MD). Celts were grown, for 4~7 days at 37°C in a 

humidified incubator with 5% CO?. 

Proliferation assay 

Single cell suspensions of A549-GFP and SKQ V3-LG were obtained, by 

5 trypsinization of the monolayer cultures and counted by trypan blue exclusion. The 

proliferation of cancer cells, in particular the downregulation of proliferation, was 

evaluated by individual, simultaneous, two-stage models. MLPC and a ehemotherapeutie 

drug were added simultaneously to A549-GFP and SKOV3-LG cells for 3: days. In a two-

stage experiment, in the first stage MLPC were added to A549-GFP and SKOV3-LG cells 

1.0 for 3 days. In the second stage, supernatants of cells were removed and a 

ehemotherapeutie drug was added, for 3 days. Alternatively an experiment was performed 

where these two stages were inverted, i.e. the ehemotherapeutie drug was added in a first 

stage and MLPC was added in a second stage. For the MLPC in vitro treatment 

experiments, cells were used at a concentration of 1-fold (lx), 2-fold (2x), 4-fold (4x), 5-

15 fold (5x1. and 10-fold (10.x) cells when added to the A549-G.FP and SKOV3-LG. In brief; 

the A549-GFP and SKOV.3-LG cells were seeded at a density of 4000 cells into black 

microliter plates (Nunc) and incubated in 180 microliter culture medium overnight. The 

above various MLPC cell- numbers were added as a 20 microliter aliquot. MLPC 

treatment included 1.x, 2x, and 4x for A549-GFP ceils, lx, 5x, and- lOx for SKOV3-LG 

20 cells. For ehemotherapeutie preparation, final concentrations of doxorubicin (Sigma) at 4 

and 0.8 mieroM were used as treatments for 3 days on individual, simultaneous and two-

stage models. Fluorescence intensities were determined to evaluate the effect on cancer 

cell proliferation of the varous treatments and control 

Results 
25 The effect of individual or combinations of MLPC and chemotherapy treatments 

Individual treatments 

A549/lung and SKOV3/ovarian cancer cells were treated with various numbers of 

MLPC/stem cell treatments for 72-hours, see Figure 6. Fluorescence intensity was 

measured following 72 hours, whereby it was evident, that 5x and 10.x. treatments if MLPC 

30 showed a statistically significant decrease in ovarian cancer cell proliferation when 

compared to the control. There was no statistically significant difference between the 
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control sample and lx, 2x or 4x MLPC treatment in the lung cancer cell line although a 

trend towards decreased proliferation, was observed. 

MLPC and chemotherapy: simultaneous treatment 

A549/Hing cancer cells were treated simultaneously with lx, 2x or 4x MLPC and 

5 chemotherapy agent doxorubicin at 0,8 [xM or 4 fiM. and incubated for 72 hours. Figure 7 

depicts the graphical representation of relative fluorescence intensities for each of the 

treatments: doxorubicin alone, MLPC + doxorubicin (0.8 (xM) and MLPC + doxorubicin 

(4 p.M). The results demonstrate that both the doxorubicin group and those cells treated 

simultaneously with MLPC and doxorubicin significantly reduced cancer cell 

10 proliferation. 

MLPC and chemotherapy.< two-stage treatment 

Next, it was investigated whether treating. A549/hmg cancer cells in two-stages had an. 

effect on cancer cell proliferation. A549 cells were treated with doxorubicin at either 0.8 

jiM or 4 jiM' together with MLPC at lx, 5x or lOx concentration. With reference to Figure 

15 8, the left graph represents cells treated first with doxorubicin, then treated with MLPC in 

a second stage. The right graph represents cells treated first with MLPC and then treated 

with doxorubicin in a second stage. The results indicate that both two-stage treatment 

regimes reduce cancer cell proliferation. However there is a statistically significant 

difference relative to doxorubicin alone where cells are treated with MLPC in the first 

20 stage, followed by doxorubicin in the second stage. 

EXAMPLE 8 

In vivo tumor growth inhibition by MLPC 
Material and methods 

25 The following experiment was performed to investigate the difference between 

treatment with CD 14+ derived. MLPC (Tl) cells and CD 14- derived MLPC (T2) cells. 

Cells were administered to mice according to the following protocol 

Day 1. 

Control: CDL0205 5x 106 cells/mice administered via subcutaneous route to induce a 

30 solid tumour 

Tl : COLG205 5x.l.06 cells/mice together with 6xl03 CD 14+ derived MLPC administered 

via subcutaneous route to induce a solid tumour 
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f 2: COL0205 5x1.06 cells/mice together with 3.x 103 CD 1.4- derived MLPC administered 

via subcutaneous route to induce a solid tumour 

Day ,10. 

Tl: additional IxlCP CD 14+ derived MLPC administered via intravenous injection 

5 T2: additional 2xl06 CDI4- derived MLPC administered via intravenous injection 

Day 17. 

Tl: additional 1.6x10s CD 14+ derived MLPC administered via intravenous injection 

T2; additional 2.3x1 CP CD 1,4- derived MLPC administered via intravenous injection 

Day 23. 

1.0 Tl: additional 0'.8x1 CP CD 14+ derived MLPC administered via intravenous injection 

T2: additional 2.xl07CD.14- derived MLPC administered via intravenous injection 

Results 
On day 6, the tumour growth in mice treated with CD 14- derived MPLC was 

approximately one third (48mm) the size of the control group (120mm), see Figure 9. 

15 Mice treated with CD 14+ derived MLPC cells displayed tumour growth with a mean 

value of 74mm. Accordingly, MLPC treatment reduced tumour growth. The longitudinal, 

data of tumour growth is represented graphically in Figures 10 and 11. After 24 days the 

tumour size for both CD 14+ and CD 14- derived MLPC is approximately half of the size 

of the control mice. The control group demonstrated a substantial increase in tumour size 

20 (solid circles) in comparison to mice treated with CD14+ derived MLPC cells (open 

circle) and CD 14- derived MLPC cells (solid triangles). Solid black arrows indicate the 

re-supply of MPLC administered on day 10, 17 and 23. 

Tumor sizes were estimated using two dimensional caliper measurements and 

calculated with the formula for an ellipsoid equation as 0.5xL x W ', where L is the major 

25 axis and W is the width of the tumor. The tumor growth was calculated as tumor size 

difference using that of the 6th day as a reference. 

TABLE 1 

Flow cytometric analysis of the multilineage progenitor cells derived from CD4+ 

PBMCs which have been cultured according to the method of the present invention 

C.D4+ PBMCs by Flow Cytometry Analysis | 

CD matters Alternate names Isotype 
% of 1 

positive 
cells 1 
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C D4' PBMCs by How Cytometry Analysis 
CD la R4, T6. Leu-6. HTA1 m IgGl 0.09 
CD lb R1.T6 m IgGl 0.11 
CDld R3, R3G1 m.IgGl 0.12 
CD2 Tl 1, LF.A-2, SRBC-R, E-rosette R, Erythrocyte R m IgGl 25.4 
CD3 T3 m IgG2a 55.21 
CD4 T4, Leu-3, L3T4, Leu-3a, W3/25 m IgGl 46.55 
C.D4v4 m IgGl 19.94 
CD5 Tl, Tp67, Leu-1, Ly-1 ra IgG2a 22.26 
CD6 T12, TP 120 m.IgGl 24.87 
CD7 gp40, Leu-9, TP41 m IgGl 0.54 
CD8a T8, CDS, Leu-2, Ly-2, Lyt2.3 in IgGl 0.3 
CD8b CDS, Lyt3, Leu-2 ra IgG2a 0.15 
CD9 j>24, MRP- L DRAP-27, DRAP-1 01 IgGl 0.24 
CD 10 CALLA, NEP, gp 100, EC 3.4.24.11, MME m !gG2a 0.13 
CDlla LFA-1, ititegriii at., ITGAL, LFA-1 a m IgG2a 8.1 
CDlIb Mac-1, integrin aM, CR3,1TGAM, Mol, CBniR m IgG2a 0.12. 
CDllc pi50, 95, CR4, integrin «X, ITGAX, AXb2 m IgGl 0.09 

CD 13 APN, gp.150, Aiimiopeptidase N, ANPEP, AAP, 
APM, LAP'I, P1.5G, PEPN, EC 3.4.11.2 m.IgGl 0.16 

CD 14 LPS-Receptor m IgG2a 0.12 
CD 15 Lewis X, Lex, 8SEA-1,3-FAL, X-Hapten, FUT4 m IgM 0.17 
CD 15s Sialyl Lewis X m IgM 0.2,1 
CD 16 FCRIIIA, CD 16a ni IgGl 0.18 
CD 18 Integrin Ji2,1TGB2, GDI la, », c 0-subunit m IgGl 5.14 
CD19 B4 m IgGl 0.16 
CD20 BI, Bp35, Ly-44 in IgG2b 0.24 
CD21 CR2, EBV-R, C3dR in IgGl 0.15 
CD22 BL-CAM, Siglec-2 m.IgGl 0.13 
CD23 FceRII, BLAST-2, FceRII, B6, Leu-20 m IgGl. 0.08 
CD24 BA-1, HAS, HSA, BBA-1 m lgG2a 0.13 
CD25 p55, IL-2RO, Tac antigen, Tac, TCGFR m IgGl 0.4 

CD26 DPP IV eetoenzyine, DPP IV, ADA binding 
protein, ADCP2, TP103 tn IgGl 2.56 

CD27 T14, S152, TNFRSF7, TP55 m.IgGl 2,09 
CD28 Tp44, T44 m IgG 1 1.13 
CD29 Integrin jjl, platelet GPila, ITGB1, GP m IgG2a 0.14 
CD30 Ki-L Ber-H2, TNFRSFS m IgGl 0.11 
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C D4' PBMCs by How Cytometry Analysis 

CD31 PECAMri, etirfoeam, GPIla, Platelet endothelial 
cell adhesion molecule, P.ECA1 mlgGl 0.22 

CD32 FeyRll m IgG2b 0.16 

CD33 [>67, Siglee-3, My9, gp67, Sialic acid-binding Ig-
lifce lectin 3, Myeloid cell surface antigen CD33 m IgGl 0.09 

CD34 gpl05-12Q, MucoSialin, My 10, Hematopoietic 
progenitor cell antigen 1 (HPCA1) m IgGl 0.09 

CD35 CR1, C3b/C4b receptor. Immune-adherence 
receptor, Complement receptor 1 in IgGl 0,21 

CDJ6 

GP1V, OKM5 antigen, PASIV, Glycoprotein illb 
(GpIIlb), Glycoprotein IV (GPIV), Fatty acid 
translocate (FAT), SCARB3, GPB8, Platelet 
glycoprotein 4 

m IgM 0.15 

CD37 gp 52-40, Tspan-26, Leukocyte antigen CD37, 
Tetraspanin-26, TSPAN26 m IgGl 0:23 

CD38 T1Q, ADP-ribosyl cyclase, Cyclic ADP-ribose 
hydrolase 1 in IgGl 0.47 

CD39 
NTPDase-1, gp80, EC3.6.L5, Ectonucleoside 
triphosphate diphOsphohydrolase 1 (ENTPD1), 
ATPdehydrogena.se 

mIgG2b 0.18 

CD40 Bp50, TMFRSF5, MGC9013, Tumor necrosis 
factor receptor superfamily member 5 £11. IgGl 0,15 

CD4la 
CD41b 

m IgGl 
m IgG3 

0.17 
0.14 

CD42a GPIX, GP9, Platelet -glycoprotein IX m IgGl 0.18. 
CD42b gplba, GPIba, Platelet glycoprotein Tb a in IgGl 0,18 

CD43 gpLl.15, Sialophoriti, Leukosialin, 
Galactogl ycoprotein, SPN m IgGl 76.31 

CD44 

H-CAM, Pgp-1, EMCR 111, CD44s, Hermes 
antigen, ECMRII, Phagocytic glycoprotein I, 
.Extracellular matrix receptor III, GP90 
.Lymphocyte homing/adhesion receptor, 
Hy alurotiate receptor 

m IgG2b 92.53 

CD45 
Leukocyte Common Antigen (LCA), T200, B220, 
Ly5, Protein tyrosine phosphatase receptor type C 
(PTPRC) 

in IgGl 99,23 

CD45RA PTPRC m IgG2b 17,09 
CD45RB PTPRC m IgGl 65.72 
CD45RO 13CHL-1 m igG2a 41.49 

CD46 Membrane Cofaeior Protein (MCP), Trophoblast 
leukocyte common antigen, TRA2. KS m lgG2a 6.11 

CD47 LAP, neurophilin, gp42, OA3, MER.6 mlgGl 42.07 
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C D4' PBMCs by How Cytometry Analysis 

CD48 Blast-1, BCML Sgp-60, SLAMF2, HnlyraS, OX-
45, MEM-102 mlgM 0.57 

CD49a VLA-lct, Integrin al, VLA-L ITGA1 m.IgGl 0.19 
CD49b VLA-2a, gpla, Integrin a2, VLA-2,1TGA2 ni IgGl 0.13 

CD49e 
VLA-3a, Integrin a3, VLA-3,1TGA3, GAPB3, 
Galaetoprotein B3, MSK18, Veiy Common 
Antigen-2 (VCA-2) 

m IgGl 0.16 

CD49d VLA-4a, Integrin a4, VLA-4, ITGA4 m.IgGl 1.06 

CD49e VLA-5a, .Integrin «5. VL.A-5, ITGA5, 
Fibroneetin receptor m IgGl 0.22 

CD49f VLA-6a, Integrin a6, VLA-6,1TGA6, gpl r TgG2a 0.1& 
CD50 ICAM-3 m IgG2b 27.5 

CD51/61 vitronec tin R, Integrin av, VNR~a, Vitronectin-Ret, 
ITGAV m IgGl 0.15 

CDS 3 OX-44, MCR, TSPAN25, MOX44, Tetraspanin-
25 m IgGl 11.03 

(*1)54 ICAM-L m IgG2b 0.15 
CD55 Decay Accelerating Factor for Complement (DAF) m IgG2a 1,55 

CD56 Leu-19, NKH-1, Neural Cell Adhesion Molecule 
(NCAM) mlgGl 0.17 

(1)57 

HNK-1, Leu-7, p-l,3-glucwonyltransferase 1, 
Glucuronosyl transferase P, 
galaetosy Igalactosylxylosylprotein 3 -p-
glucutonosyltransicmse 1 

m, IgM 0.59 

CD58 LFA-3 m IgG2a 0.26 
CD59 Protectin, HI9, lF-5Ag, MIRL, MACIF, P-18 m IgG2a 3.13 
CD61 GP 1! la, Integrin p3 m IgGl 0.36 
CD62E E-selectm, ELAM-1, LECAM-2 mlgGl 0.1 

CD62L L-selectin, LECAM-1, LAM-1, Leu-8, TQ1, 
MEL-14 m IgGl 42.57 

CD62P P-seleetin, GMP-140, PADGEM m IgGl 0.21 

CD63 
LIMP, MLAl, LAMP-3, ME491, gp55, NGA, 
QMA81H, TSPAN30, Granulophysin, Melanoma 
1 antigen 

m IgGl 0.15 

CD64 FcyRI, FcR I m IgGl 0.13 
CLXjbCa^d.e;) m IgG2a 0-12 
CD66b CD67, CGM6, NCA-95, CEACAM8 in IgM 0.17 

CDS61 
PSG, Sp-L PSG1, B1G1, CD66f, DHFRP2, 
FU9059.8, FU90654, PBGL PSBG1, PSGGA, 
PSGIIA, PSBG1, BIG!, PBGL PSGGA, SPLSP-1 

m IgGl 0.19 

CD69 AIM, YEA, MLR3, HA 1, gp34/28, CLEC2C, BL- mlgGl 0.11 
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C D4' PBMCs by How Cytometry Analysis 
AP26 

CD70 Ki-24, CD27L, TNFSF7, CD27LG m IgG3 0.15 
CD71 TfR,T9, TFRC, Transferrin receptor, TRFR m IgG2a 0.17 
CD72 Lyb-2, Ly-32.2, Ly-19.2 m IgG2b 0.13 

CD73 NTSE, Ecto-5'-i:mcloiidase, E5NT. NTS., NTH, eN, 
eNT mlgGl 0.21 

CD74 Ii, invariant chain, DHLAG, HL.ADG, Ia-y m IgG2a 0.11 

CD75 

lactosamines. ST6GAU, MGC48859, STAT1, 
ST6GALL, ST6N, ST6 p-Gaiaciosaniide a-2,6-
sialylLtaofoase, 
Sialo-raasked laetosaniine, Carbohydrate of a2,6 
sialylLtaosferase 

m IgM 0.27 

CD77 

Pk Ag, BLA, CTH, Gb3, Pk blood groupBLA, 
A14GALT (al,4-Galactosyitransferase), 
A4GALT1, Gb3S, P(kK Pi, PK A4GALT, Pk 
antigen, CTH/Gb3A4GALTl, Gb3S, PK, 
PI 

m IgM 0.08 

CD79b B29, Tgp (InMnunoglobuI In-associated j3) m IgGl 0-1 
CD8.0 B7, B7-1, BBi, CD28LG, CD28LGL L AB7 mlgGl 0.15 
CDS 1 TAPA-1, S5.7 m IgGl 24.01 
CD83 HB15, B L11 m IgGl 0.11 
CDS4 GR6S SLAMF5, LY9B, p?5, hly9-fl mlgGl 0.23 
CD85 !il lgG2b 0.15 
CD86 B70, B7-2, CD28LG2, LAB72, MGC34413 m IgGl fj.l 
CD87 UPA-R, PLAt'R, URKR m IgGl 0.13 
CD88 C5aR» C5aR C5R1, C5RL C5AR, C5A m.IgGl 0.15 
CD89 FcaR, IgA R m igG 1 0.02 
CD90 Thy-1 m IgGl 0,1.9 
CD91 02M-R, LRP, LRPL«2MR, APOER, APR mlgGl 0.16 
CDw93 m IgG2b 0.14 
CD94 Kp43, KLRD1 m IgGl 0.1 

CD95 
Fas, APO-1, TNFRS.F6, CD 178, FASLG, CD95L, 
APTTLG1, APT1, FAS1, FASTM , ALPS I A, 
TNFSF6, FASL. 

m IgGl 0.53 

CD97 EMRl, BL-KDD/F12, TM&LN1 ra IgG 1 0.13 

CD98 4.F2, FRP-1, R.L-388, SLC3A2, 4F2HC, 4T2HC, 
MDli. NACAE mlgGl 0,27 

CU99 

CD99R 

MIC2, E2, MIC2, MIC2X, MIC2Y,HBA71, 
M.SK5X. 
E2, CD99 Mab restricted 

m IgG2a 

ralgM 

1.15 

0,26 
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CD 100 
SEMA4.D, SEMAJ, col.l-4, C9osfl.64, FLJ33485, 
FLJ34282, FLB9737, FLJ46484, M-seina-G., 
MGC1691.38, MGC 1,691.41, SEMAJ 

ni IgG l 0.4 

CD 102 ICAM-2, Ly60 iii ,lgG2a 7.34 
CD 103 HML-l, integrin aE, alEL, ITGAE, OX62, HML1 ni IgGl 0.15 
CD104 T8P-180, Integrin |M, TSP.1180, ITGB4 i:IgG2b 0.15 
CD 105 EtKlogliri, ENG. HHTLORW. SH-2 m IgG 1 0.12 
CD 106 VCAM-1,1NCAM-110, "V-CAM, INCAM-100 mlgGl 0.16 
CD 107a LA MP-J. LAMPA. CD 107a, LGP120 mlgGl 0.15 
CD 107b LA.MP-2, LAMPS m IgGl 0.16: 
CD 108 SEM.A7A, JMH blood group antigen, XMH in IgG2a 0.08 

CD 109 
8A3,7.DL E123, Platelet activation factor, 8A&, 
1. SOLD TGF-fi-1 -binding protein, Platelet-specific 
Gov antigen 

m IgGl 0.16 

CD112 PRR2, Nectin-2, IhvB. PVRL2 m IgGl 0.14 
CD114 G-CSER. CSF3R, HG-CSFR m IgGl 0-14 

CD116 

GM-CSFRa, GM-CSFRa, CDwI 16, CSF2R, 
CSF2RAX, CSF2RAY, CSF2RX, CSF2RY, GM-
CSF-R-a, GMCSFR, GMR, MGC3848, 
MGC4S38 

m IgM 0 16 

CD 117 e-kit, SCFR. PBT mlgGl 0.1 
GDI 18 L1FR, gpl.90, SJS2, STWS, SWS tn IgG 1 0.13 
CD119 IFNyR, IFNyRa, CDwLI9, IFNGR1, IFNyRa m IgGl 0.13 

CD 120a 
TNFR-1, p55, TNFRSF1 A, CD 120a, EPF, 
MGC19588, TBP1, TNE-R, TNF-R55, TNFAR, 
TNER 1, TNFR55, TNER60, p55-R, p60 

m.IgGl 0.1 

CDl20b TNFR-IL pgO, TNFRSE1B, p?5, TNER p80 r lgG2b 0-09 

CD 121a 11-1R type I, IL-IRL 1L1R, CD 121 A, D2S1473, 
IL-1 R-f/. [LIRA, P80 mlgGl 0.1 

CD121b 1L-1R type 11. IL-1RI1 m IgGl 0.1 
CD122 ll..-2R(j, 1L2R.B, p70-75 m IgGl 0.03 

CD123 IL-3R.O, IL3RA. CD 123, IL3R, IL3.RAY, IL3RX, 
IL3RY, MGC341.74, hIL-3Ra ni IgGl 0.1 

CD124 IL-4Ra, 1L4R in IgGl 0.14 
CD126 IL-6R0, IL6R in IgGl 0.11 
CD127 1L-7R, lL-7Ra, 1L?R, p9D m IgGl 0.48 
CD 128b 
(CD 182) CXCR2, CDwl 28B, I.L-8RB, CMKA.R2,1L8R2 in IgGl 0,11 

CD 130 gpl30,1L-6RP, IL6ST, 1L6S7'. !L6-f> m IgGl 0.18 
CD 132 Common y chain, IL-2R.y, IL2RG r T.gG2b 0.19 
CD 134 OX-40, TNFRSF4 m IgGl 0.1 
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CD 135 Flt3/Flk2, STK-1 m IgGl 0.08 1 
CD 137 4-1BB, TNFRSF9, ILA m IgGl 0.16 
CD 137 
Ligand m IgGl Oil 

CD 138 Sytvdecan-1, Heparan sulfate; proteoglycan ?n IgGl 0.12 
CD 140a PDGFRA, PDGF a Receptor m JgG2a 0.06 
CD 140b PDGFRB, PDGF \) Receptor tn IgG2a 0.12 
CDI41 Thrombomodulin, THBD, Fetomoduliti mlgGl 0.08 
CD 142 Tissue Factor (TF), Factor III, Thromboplastin m IgGl 0.11 
CD144 VE-Cadherin, Cadherin-5 in IgGl 0.09 
CD 146 MUC18, S-Sndt), MCAM, Mel-CAM,. Endo-CAM m IgG 1 0.12 

CD 147 Neurothelin, basigio, EMMPRIN, BSG, M6, 
OX47, TCSF m IgGl 0.73 

CD 150 SLAM, IPO-3 m IgGl 0.11 
CD151 PETA.-3, Tspaa-24, RAPH, SFA-1 m IgGl. 0.1. 1 
CD! 52 CTLA-4 m IgG2a 0.11 
CD153 CD30.L, TNFSFS, TNSF8 mlgGl 0.12 

CD 154 C.D40L, T-BAM, gp39, TRAP, TNFSFS, TRAP-1, 
TMD3 in IgGl 0.12 

CD15Sa .KIR2DLL, p58X NKAT1 m IgM 0.09 
CD158b p5S,2 Hi IgG2b 0.16 
CD 161 NKK-PIA, KLRBLNKR ill IgGl 0.2 
CD162 PSGL-1 ni IgGl 5.17 
CD163 M130, Gffl/61, Dl l, RM3/I in IgG l 0.15 
CD] 64 MGC-24, MUC-24, Endolyn m IgG2a 0.1 
CD 165 AD2, gp3 7 m.IgGl 0.06 
CD 166 ALCAM, KG-CAM, SC-1, BEN, DM-GRASP m. IgGl 0.12 

CD171 L1CAM, N-CAM LI, LI antigen, HSAS, HSAS1, m IgG2a 0.09 CD171 MASA, MIC5, Si!), SPG1, NILE m IgG2a 0.09 

CDl?2b SlRPp, SIRPfSl m IgGl 0.12 

CD 177 NISI, HNA~2a, NBIgp, Neutrophil-specific 
antigen 1, PRV1 mlgGl 0.1 

CD178 CD95L, TNFSF6, Fas Ligand, FasL, APTILG I in IgGl 0.18 
CD 180 RPI05, LY64, Bgp95, Ly78 ?n IgGl 0.1 

CD 18:1 CD>wl28A, IL-8RA, (formerly CD 128a) CXCR1, 
IL-8R0 m lgG2b 0.15 

CD 1 S3 CXCR3, GPR9, CKR-L2, CMKAR3, IP10, Mig-
R, TAC m IgGl 0,65 

CD 184 CXCR4, Fusin, LESTR, NPY3R, CMKAR4, 
HM89, FB22, LCR1 m IgG2a 0.17 

CD 193 CCR3, CKR3, CMKBR3, CC-CKR-3, 
MGC102S41 m lgG2b 0,1 
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CD 195 CCR5, CMKBR5,1DDM22, CC-CKR-5, 
FLJ78003 m IgG2a 0.15 

CD196 
CCR6, LARC receptor, DRY6, BN-1, DCR2, 
CKRL3, GPR29, CKR-L3. CMKBR6, GPRCY4, 
STRL22, CC-CKR-6 

ni IgG l 0.5 

CD 197 EBI-l, B LR -2, CMKBR7, CCR7 (formerly 
CDwl.97) m.IgM .0.19 

CD200 0X2, MRC, MOX.1, MOX2 m IgGl 0-14 

CD201 EPC-R, PROCR, CCCA, CCD41, MGC23024, 
1>A4204.2 rlgGl 0.15 

CD205 DEG-205, CLEC13B, GP200-MR6, LY75 m IgG2b 0.21 

CD206 
Mannose receptor C type-1 (MRC1), Macrophage 
mannose receptor (MMR), C-type Lectin domain 
family 13 member D (CLEC13D) 

m IgGl 0.08 

CD209 

Dendritic cell-specifi c IC AM-3-grabbing non-
integrin (DC-SIGN), DC-SIGN1, CDS1GN,C-
type lectin domain family 4 member L (CLEC4L), 
HIV gpI20-binding protein 

mIgG2b 0.09 

CD2I0 r IgG2a 0.2 

CD21.2 )L-)2R|vL IL12RB!,IL-l2EhL Interleukin 12 
receptor |il chain (1L-I2j31), U12(L CD212bl rIgG2a 0.07 

CD220 Insulin R, Insulin receptor (IM'SR), 1R m IgGl 0.13 

CD221 Insulin-like growth factor 1 receptor (IGF1R), 
IGFR, type I IGF receptor (IGF-IR), JTK13 n> igG 1 0.11 

CD226 
DNAX accessory molecule 1 (DMAM-1), Platelet 
and T-cell activation antigen 1 (PTA-1), T lineage-
specific activation antigen ;1 antigen (TLiSAl) 

m IgGl 0.23 

CD227 

Mucin 1 (MUCL MUC-1), DF3 antigen, H23 
antigen, Peanut-reactive.urinary mucin (PUM), 
Polymorphic epithelial mucin (PEM), Epithelial 
membrane antigen. (EMA), Tumor-associated 
mucin, Episi ali:n 

m IgGl 0.09 

CD229 

Lymphocyte antigen 9 (Ly9), T-Iymphocyte 
surface antigen Ly~9, Signaling lymphocyte 
activation molecule family member 3 (5LAMF3), 
LgplGO, T100 

m IgGl 0.29 

CD231 

A15, Tetraspanin 7 (TSPAN7), T-cell acute 
lymphoblastic leukemia-associated antigen 1 
(TALLA-1), Transmembrane 4 superfamily 
member 2 (TM4S.F2), Membrane component X 
chromosome surface marker-1 (MXS1) 

mlgGl 0.13 

CD235a 
Glyeophorin A (GYPA), Sialoglycoprotein a. 
Si cilaglycoprotein A, MN blood group antigen, 
PAS-2 

m JgG2b 0.32 

CD243 MD.R-1, P-gp, GP170, pi70, ABC-Bl, ABC20, 
C.D243, CLCS, PGY1 m l'gG2b 0.15 



WO 2015/081389 PCT/AU2014/050399 

53 

C D4' PBMCs by How Cytometry Analysis 

CD244 2B4, p38 , NKLR2B4, NAIL, Nnirk, SLAMF4 m IgG2a 0.16 

CD255 TWEAK, TNFSF12, AP03L m lgG3 0.17 

CD267 TACI, TNRRSF13B, CV.ID, .FLJ39942. 
M.GC399.52, MGC133214, TNFRSF14B r lgG2a 0.14 

CD268 BAFFR, BR3, TNFRSF13C, TR13C, CD268, 
BAFF-R, MGC138235 ra IgG 1 0.15 

CD271 NGFR (p75), P-75NGFR, p75NTR, TNFRSF16, 
GpSO-LNGFR m IgGl 0.16: 

CD273 
B7DC, PDL2, PD-L2, PDCD1L2, PDCD1LG2, 
Btdc, CD273, MGC142238, MGC 142240, 
bA574Fl 1.2 

ni IgGl 0.2 

CD274 B7-H, PDL1, PD-L1, P.0CD1LG1, 
PD.CD1.L1, MGC 142294, MGCl 42296, CD274 ST) IgGl 0.19 

CD275 
B7H2, B7-H2. ICOSL, B7RP1, B7h, GL50, 
ICOSLG, CD275, LICOS, B7RP-1, ICQS'-L, 
KIAAQ653 

in IgG2b 0.15 

CD278 ICOS, AILIM, CD278, MGC39850 in IgGl 0.13 

CD279 PD1, SLEB2, PDC1, CD279, liPD-1, PDCD ! mlgGl 0.16 

CD282 TLR2, TIL4, CD282 m IgGl 0.22 

CD294 CRTH2, DP2, PGRD2, G protein-coupled receptor 
44 (O.PR44), DLIR r IgG2a 0.22 

CD305 LAIR1 mlgGl 0.14 

CD309 VEGFR2, KDR, Hkl m IgGl 0.08 

CD3I4 NKG2D, KLRK1 tn IgGl 0.11 

CD32I J AMI, JAM, JAM-A, FUR m IgGl. 0.11 

CD326 Ep-CAM, MK-1, KSA, EGP40, TRQP1, 
TACSTDl m IgGl 0,11 

CDw327 ni IgGl fj. I 

CDw328 m IgG l o.ll 
CDw329 ill IgGl 0.13 

CD335 NKp46, NCR L Ly94 mlgGl 0.12 

CD3.36 NKp44, NCR2, Ly-95 homoiog, Ly95 m IgGl 0.12 

CD337 NKp3Q, NCR3, Ly-117 in IgG l 0.19 

CD338 ABCG2, ABCP, MXR, BCRP, Brcpl m I.gG2b 0.13 

CD34Q HER2/ncu, Her-2, Neu, pl85HER2, ERB-B2 in IgGl 0.14 

T ABLE 2 
Plow cytometric analysis of the multilineage progenitor cells derived from CD8+ 

PBMCs which have been cultured according to the method of the present in vention 

5 



WO 2015/081389 PCT/AU2014/050399 

54 

CD8+ PBMCs by Flow Cytometry Analysis 
% of 

CD markers Alternate names Isotype positive 
cells 

CD la R4, T6. Leu-6, HTAl m IgGl 0 22 
CD lb Rl, T6 m IgG l 0.25 
CD Id R3, R3G1 m IgG l 0.17 

CD2 Ti l, LFA-2, SRBC-R, E-rosette R, Erythrocyte 
R m IgGl 40.66 

CD3 T3 m igG2a 62,76 
CD4 T4, Leu-3, f -3 14. Leu-3a, W3/25 m IgGl 2.47 
CD4v4 m IgGl 1.19 
CDS TL Tp67, Leu L Ly-i m IgG2a 21.85 
CD6 T12, TP120 m IgGl 21.71 
CD? gp40, Leu-9. TP41 m IgGl 8.03 
CD8a T8, CD8, Lea-2, Ly-2, Lyt2,3 m IgGl 89.23 
CD8b CDS, Lyt3, Leu-2 rn IgG2a 33.96 
CD9 p24, MRP-1, DRAP-27, DR.AP-1 mlgGl 1.61 
CD 10 CALLA, NEP, gpl.00, EC 3.4.24.11, MME m IgG2a 0.39 
CD 1.1 a LFA-1, integrin otL, ITGAL, LFA-1 a m lgG2a 25.33 
CD1 lb Mac-1 , 'integrin aM, CK3,ITGAM, Mol, C3:oiR m IgG2a 0.18 
CDllc p-150,95, CR4, integrin oX, ITGAX, AXb2 m IgGl 0.23 

CD 13 APR gpl50, Amniopeptidase N, ANPEP, AAP, 
APM, LAP1, PI 50, PEPN. EC 3,4.11.2 m IgGl 0.21 

CD 14 LPS-Receptor ra IgG2a 0.15 

CD 15 Lewis X, Lex, SSEA-1, 3-FAL, X-Hapten, 
FUT4 m IgM 0.2? 

CD 15s Sialyl Lewis X m IgM 0.27 
CD 16 FCRIIIA, CD 16a m IgG 1 1.44 
CD 18 Integrin 02, ITGB2, GDI la, b, c 0-subunit m IgGl 20.98 
CD 19 B4 m IgGl 0.21 
CD20 Bl, Bp35, Ly-44 m lgG2b 0.39 
CD21 CR2, LB V R, C3dR rn IgG l 0.21 
CD22 BL-CAM, Sigtec-2 m IgG l 0.11 
CD23 FegRl'l, BLAST-2, FceRIL B6, Leu-20 m IgGl 0.15 
CD24 BA-LHAS, HSA,'BBA-1 m IgG2a 0.29 
CD25 p5S, IL-2Rce, Tac antigen, Tae, TCGFR m IgG 1 0.23 

CD26 DPP I V ectoenzyme, DPP IV, ADA binding 
protein, ADCP2* TP 103 m IgGl 10.74 

CD27 T!4. SI52, TNFRSF7, TP55 m IgGl 3.9 
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CD28 Tp44, T44 m IgGl 1.08 
CD29 Integrin f.L platelet GPIIa. ITGB1, GP in lg02a 0.23 
CD30 KI-l,Ber-H2, TNFRSF8 m IgGl 0.15 

CD31 PECAM-1, endocam, GPIIa. Platelet endothelial 
cell adhesion molecule, PECA1 m IgGl 1.1 

CD32 FcyRII m IgG2b 0.16 

CD33 
p67, Siglec-3, My9» gp67, Sialic acid-binding 
Ig-like lectin 3, Myeloid cell surface antigen 
CD33 

m IgGl 0.11 

CD34 gpl05-l20, Mucosialin, MylQ, Hematopoietic 
progenitor cell antigen 1 (HPCA1) m IgGl 0.15 

CD35 CRL C3b/C4b receptor. Immune adherence 
receptor. Complement receptor 1 m IgGl 0.21 

CD36 

GPIV, OKM5 antigen, PASIV, Glycoprotein 
Illb (Gplllb), Glycoprotein IV (GPIV), Fatty 
acid translocase (FAT), SCARB3, GPS8. 
Platelet glycoprotein 4 

m IgM 0.21 

("1)37 gp 52-40. Tspan-26, Leukocyte antigen CD37, 
Tetraspani n-26, TSPAN26 m IgGl 0.34 

CD38 T10, ADP-ribosyl cyclase. Cyclic ADP-ribose 
hydrolase 1 ni IgG l 0,84 

CD39 
NTPDase-L gp80. EC3.6.1.5. Ectonucleoside 
triphosphate diphosphohydrolase 1 (ENTPD1), 
ATPdebydrogenase 

m IgG2b 0.12 

CD40 Bp50, TNFRSF5, MGC9013, Tumor necrosis 
factor receptor superfamiiy member 5 m IgGl 0.23 

CD41a m IgGl 0.57 
CD41b m IgG3 0.26 
CD42a GPIX, GP9, Platelet glycoprotein IX. m IgGl 0,51 
CD42b gplba, GPiba, Platelet glycoprotein lb a ni IgG l 0.19 

CD43 gpLllS, Sialopborin, Leukosialin, 
Galactoglycoprotein, SPN m IgGl 77.88 

CD44 

H-C AM, Pgp-1, EMCR III, CD44s, Hermes 
antigen, ECM.RI1, Phagocytic glycoprotein I, 
Extracellular matrix receptor III, GP9Q 
Lymphocyte homing/adhesion receptor, 
Myaluronate receptor 

m IgG2b 94.15 

CD45 
Leukocyte Common Antigen (LCA), T'200, 
B220, Ly5- Protein, tyrosine phosphatase 
receptor type C (PTPRC) 

n. IgGl 99.72 

CD45RA PTPRC m IgG2b 50.14 
CD45RB PTPRC ni IgGl 97.63 
CD45RO UCHL-1 m IgG2a 23.82 
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CD46 Membrane Cofactor Protein (MCP), Trophohlasf 
leukocyte common antigen, TRA2.10 ni IgG2a 12.83 

CD47 1AP, neitrophilin, gp42, OA?. MER6 m IgGl 81.07 

CD48 Blast-], BCM.1, Sep-60, SLAMF2, HiilvmS, 
0X45, MEM-102 m IgM 1.07 

CD49a VLA-la, Integrin al, VLA-1,ITGA1 in IgGl Q.2 
CD49b VLA~2a, gpla, Integrin a2, VLA-2, ITGA2 m IgGl a 17 

CD49e 
VLA-3a, Integrin a3, VLA-3,1TGA3, GAPB3, 
Galactoprotein B3, MSK18, Very Common 
Antigen-3 (VGA-2) 

m IgGl 0.16 

CD49d VLA-4a, Integrin a4, VI.A 4. ITGA4 mlgGl 0.45 

CD49e VLA-Sa, Integrin a5, VLA-5, ITGA5, 
Fibroneetin receptor m IgGl 0.25 

CD49f VLA-6a, Integrin a6, VLA-6,1TGA6, gpl rlgG2a 0.17 
CD50 ICAM-3 tn IgG2b 38.79 

CDS 1/61 vitronectin R, Integrin ctv, VNR-a, Vitronectin-
Ra, 1TGAV ni IgG l 0,18 

CD53 OX-44, MCR, TSPAN25, MOX44, Tetraspamn-
25 m IgGl 23.24 

CD54 ICAM-1 m IgG2b 0.3 

CD55 Decay Accelerating Factor for Complement 
(DAF) rn IgG2a 4,98 

CDS 6 Leu-19, NKH-1, Neural Cell Adhesion Molecule 
(NCAM) m IgGl 0.27 

CDS 7 

HMK-L -Leu-7, jj-l ,3-gJucutonyltransferase 1, 
G! ueuronosyltransferase P, 
gdactosylgalactosylxyloaylprotein 3-0-
glucuronosyltransferase 1 

ra IgM 2.55 

CDS 8 LFA-3 m IgG2a 0.34 
CD59 Protectin, 1119, lF-5Ag, MIRL, MACIF, P-18 m IgG2a 0.88 
CD61 GP Ufa, Integrin 03 m IgGl 1.02 
CD62E E-selectin, ELAM-1, LECAM-2 m IgGl 0.2 

CD62L L-selectin, LECAM-1, LAM-1, Leu-8, TQ1, 
MEL-14 m IgGl 34.82 

CD62P P-selectiiL GMP-140, PADGEM ni IgGl 1.1 

CD63 
LIMP, MLAl, LAMP-3, ME49L gp55, NGA, 
OMA81H, TSPAN30, Granulophysin, 
Melanoma 1 antigen 

m IgG l 0.28 

CD64 FcyRI. FcR I m IgG 1 0,16 
CD66(a,c,d,e) rn IgG2a 0.15 
CD66b CD67, CGM6, NCA-95, CEACAM8 m IgM 0.14 
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CD66f 
PSG- Sp- I. PSG1. BIGt, CD66f, DHFRP2, 
FLJ90598, FU90654, PBGL PS SGI, PSGGA, 
PSG11A, PSBGL B1G1, PBGL PSGGA, 
SP1SP 1 

ra IgGl 0,19 

CD69 AIM, VEA, MLR3, EA 1, gp34/28, CLEC2C, 
BL-AP26 m IgG l 0.38 

CD70 Ki-24, CD27L, TNFSF7, CD27LG m IgG3 0.14 
CD71 TfR. T9, TFRC, Transferrin receptor. TRFR m IgG2a 0.21 
CD72 Lyb-2, Ly-32.2, Ly-19.2 m IgG2b 0.2 

CD73 NT5E, Ecto-5'~nuck>tidase, E5NT, NT5, NTE, 
eN, eNT m IgGl 0.35 

CD74 Ii . invariant chain, DHLAG, HLADG, la-y m IgG2a 0.19 

CD75 

lactosammes, ST6GAL1, MGC48S59, SIAT1, 
ST6GALL., ST6N, ST6 j3-Galactosamide a 2.6 
sialykranferase, 
Sialo-rnasked lactosamine, Carbohydrate of «2,6 
sialyltransferase 

m IgM 0,45 

CD77 

Pk As:. BLA, CTH, Gb3, Pk blood groups LA, 
A14GALT (al ,4-Galaetosyltransferase), 
A4GALT1, Gb3S, Ptk), PL PK A4GALT, Pk 
antigen, CTH/Gb3 A4GALT1, Gb3S, PK, 
PI 

tn IgM 0.12 

CD79b B29. Igp (Inimimogiobiiiin-associated |>) m IgG l 0.16 
CDSO B7, B7-1. BBI. CD28L.G, CD28LGL L AB7 ra IgG l 0.22 
CDS 1 TAP.A 1. S5.7 m IgGl 31.98 
CD83 HB15, BL11 m IgGl 0,14 
CD84 GR6, SLAMF5, 1.Y9B. p75, My9-f? ni IgG l 0,16 
CD85 ra IgG2b 0.13 
CDS 6 B70, B7-2. CD28LG2, LAB72, MGC34413 m IgGl 0.17 
CD87 UPA-R. PLAUR, URKR m IgG 1 0.18 
CDS 8 C5aR, C5aRC5R.l, C5R1.C5AR, C5A m IgGl 0,13 
CD89 FcaR, lgA R m IgGl 0..11 
CD90 Thy-1 m IgG l 0,32 
CD91 02M-R, LRP, LRPl,a2MR, APOER, APR m IgG l 0.31 
CDw93 tn IgG2b 0.21 
CD94 Kp43, Kl.RDI m IgGl 0.5 

CD95 
Fas, APO-1, TNFRSF6, CD 178, FASLG, 
CD95L, APT1LGI, APT.I, FASL FASTM, 
ALPS! A, TNFSF6. FASL 

rn IgGl 0,65 

CD97 EMRl, BL-KDD/F12, TM&LN1 m IgG 1 3.89 

CD98 4F2, FRP-1, RL-388, SLC3A2, 4F2HC 412 HC, 
MDUL NACAE m IgGl 2.93 



WO 2015/081389 PCT/AU2014/050399 

58 

CD8+ PBMCs by Flow Cytometry Analysis 

CD99 MTC2, E2, MIC2, MIC2X, MIC2Y,HBA7L 
MSK5X m I.gG2a 10.17 

C.D99R E2, CD99 Mab restricted m IgM 0.39 

CD 100 
SEMA4D, SEM AJ. eoll-4, C9orfl64, 
FLJ33485, FU34282, FLJ39737, FLJ464S4, M-
sema-G, MGC16913S, MGC16914 L SEMAJ 

m IgGl 0.81 

CD 102 ICAM-2, Ly60 ra IgG2a 7.05 

CD 103 HML-1, Integrin «E, alEL, 1TGAE, 0X62, 
HML1 m IgGl 0,33 

CD 104 TSP-180, Integrin p4, TSPU.80, ITGB4 r IgG2b 0.15 
CD 105 Endoglin. ENG, HHT1, ORVV. SH-2 m IgGl 0.14 
CD 106 VCAM-.1, INC AM-110, V-CAM, INCAM-100 rn IgG l 0.15 
CD 107 a LAMP-L LAMPA, CD107a, LGP12G m IgGl 0.21 
CD 107b LAMP-2, LAMPS m IgGl 0.17 
CD 108 SEMA7A, JMH blood group antigen, JMH ni IgG2a 0.13 

CD 109 
8A3:, 7D1, E123, Platelet activation factor, 8As, 
150kD IGF jVl-bindingprotein. Platelet-
specific Gov antigen 

m IgGl 0.14 

CD112 PRR2, Neetin-2, HveB, PVRL2 m IgGl 0.16 
CD114 G-C'SFR, CSF3R, HG-CSFR m IgGl 0.18 

CD116 
GM-CSFRa, GM-CSFRa, CDwI16, CSF2R, 
CSF2RAX, CSF2RAY, CSF2RX, CSF2RY, 
GM-CSF-R-ct, GMCSFR, GMRS MGC3848, 
MGC4838 

tn IgM 0.11 

CD 117 e-kit, SCFR, PBT m IgG l 0.15 
CDU8 L1FR. gpl90, S.IS2. STWS, SW-S m IgGl 0.15 
CD119 IFNyR, IFNyRa, CDwl 19, 1FNGR1, IFNyRa m IgGl 0.16 

CD 120 a 
TNFR-1, p55. TNFRSF1A, CD 120a, FPF, 
MGC 19588, TBP1, TNF-R, TNF-R55, TNFAR, 
TNFRL TNFR55, TNFR60, p55-R, p60 

m IgGl 0.18 

CD 120b TNFR -11. p80, TNFRSF1B, p75, TNFR pSO r IgG2b 0.11 

CD 121a IL-LR type .1,1L4RL 1L1R, CD121 A, D2S1473, 
11,1 R a, IL1RA, P80 m IgGl 0.12 

CD 121b 1L-1R type II, IL-1R1I ra IgG l 0,15 
GDI 22 1L2R(3- 1L2RB, p70-75 ra IgGl 0.12 

CD 123 lL-3Ra, IL3RA, GDI 23,IL3R, IL3RAY. 
1L3RX, IL3RY, MGC34174, hIL-3Ra m IgGl 0.17 

CD 124 IL-4Ra, IL4R m IgGl 0.15 
CD 126 IL-6Ra, IL6R HI IgG I 0.13 
CD 127 IL-7R, JL-7Ra, IL7R. p90 m IgG 1 0.84 
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CD 128b 
(CD182) CXCR2, CDwl28B, IL-8RB, CMKAR2, IL8R2 m IgGl 0.19 

CD 130 gpl30, lL-6Rfl IL6ST, ILfcST. LL6-p m IgGl 0,1 
CD 132 Common y chain. il. 2Ry, U../2RG r IgG2b 0.11 
CD 134 OX-40. TNFRSF4 m IgGl 0.17 
CD 135 Flt3/Flk2, STK-1 ra IgG l 0,11 
CD 137 4-1BB, TNFRSF9, ILA ra IgGl 0.17 
CD 137 
Ligand iii IgGl 0.11 

CD 138 Syndeca.n-L Heparan sulfate proteoglycan m IgG 1 0.17 
CD 140 a PDGFRA, PDGF a Receptor ra IgG2a 0.15 
CD 140b PDGEKB, PDGF £ Receptor m igG2a 0.13 
GDI 41 Thrombomodulin, TH.BD, Fetomodulin. m IgGl 0.15 
CD 142 Tissue Factor (TF), Factor 10, Thromboplastin m IgGl 0.15 
CD 144 YE-Cadherin, Cadherin-5 m IgGl 0.1.7 

GDI 46 
MUC18, S-endo, MCAM. Mel-CAM. Endo-
•CAM m IgG 1. 0.19 

GDI 47 Neiirotbelm, basigi.ri, EMMPRIN, BSG, M6, 
0X47. TCSF m IgGl 1.23 

CD 150 SLAM, 1PO-3 ra IgGl 0,11 
cm 5i PETA-3, Tspan-24, RAPH, SFA-1 ra IgGl 0.11 
CD 152 CTLA-4 m igG2a 0.13 
CD 153 CD30L, TNFSFS, TNSF8 ra IgG l 0.08 

CD 154 CD40L. T •BAM, gp39, TRAP, TNFSFS, 
TRAP-1,1MD3 ra IgG l 0.13 

CD 158 a KIR2DL1, p58.1, NKAT1 m IgM 0.17 
CD 158b p58.2 in Ig02fa 0.32 
CD 161 NKRPlA. KLRBL NKR m IgGl 0,87 
CD 162 PSGL-1 m IgGl 1.78 
GDI 63 M1.30, GHI/6 L Dll, RM3/1 m IgG 1 0.12 
GDI 64 MGC-24, MUC-24, Endolyn m lgG2a 0.21 
GDI 65 AD2, gp37 m IgG 1 0.16 
CD 166 ALCAM,ICG-CAM, SC I, BEN, DM-GRASP ra IgG l 0.14 

GDI 71 L1CAM, N-CAM LI, LI antigen, US AS, 
HSASL.MASA, M1C5, S10, SPGL NILE m. IgG2a 0,08 

CD 172b SIRPp, SIRPp i m IgGl 0.1.5 

GDI 77 NB1, HNA-2a, NBIgp, Nei5trop.bil-speci.fic 
antigen 1, PRVI mlgGl. 0.11 

CD178 CD95L, TNFSF6, Fas Ligand, FasL, APT! LGI ra IgGl 0.11 
CD 180 RP1.05, LY64, Bgp95, Ly78 m IgGl 0.07 
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cm 81 CDwl 28A. IL-8RA, (formerly CD128a) 
CXCR1, IL-8Ra. m I.gG2b 0.17 

CD 183 CXCR3. GPR9, CKRL2. CMKAR3, IP10, 
Mig-R, TAC m IgG l 0,98 

CD 184 CXCR4, Fusio, LESTR, N.PY3R, CMKAR4, 
HM89, FB22, LCRl in IgG2a 0.55 

CD 193 CCR3, CKR3, CMKBR3,. CC-CKR-3, 
MGC 102841 m %G2b 0.13 

CD 195 CCR5, CMKBR5, IDDM22,. CC-CKR-5, 
FLJ78003 m IgG2a 0.62 

CD 196 
CCR6, LARC receptor. DRY6. BN-1, DCR2, 
CKRL3, GPR29, CKR-L3, CMKBR6, 
GPRCY4. STRL22, CC-CKR-6 

m IgGl 0.3 

CD 197 EBI-1..BLR-2, CMKBR7, CCR7 (formerly 
CDwl97) rn IgM 0.27 

CD20Q 0X2. MRC, MOX1, MOX2 m IgGl 0.15 

CD201 EPC-R, PROCR, CCCA, CCD41, MGC23024, 
bA4204,2 rlgGl 0.12 

CD205 DEC-205, CLEC13B, GP200-MR6. LY75 m IgG2b 0.21 

CD206 
Mannose receptor C type-1 (MRC1), 
Macrophage mannose receptor (MMR), C-type 
Lectin domain family 13 member D (CLHCT3D) 

m IgGl 0.1.5 

CD209 

Dendritic cell-specifi c ICAM-3 grabbing non-
integrin (DC-SIGN). DC-SIGN 1, CDSIGN, C-
tvpe lectin domain family 4 member L 
(CLLC41A HIV gpl20-bmd.tng protein. 

ra IgG2b 0.12 

CD210 r!gG2a 0.17 

CD2J2 IL-12Rpl , 1L12RB L IL-12RM, Interleukin 12 
receptor |>l chain (IL--I2j3i), IL-12& CD2I2bl r%G2a 0.14 

CD220 Insulin R. Insulin receptor (INSR), IR m IgGl 0.14 

CD221 Insulin-like growth factor 1. receptor (IGF'l R), 
IGI R. type J. IGF receptor (IGF-JR), JTK13 m IgGl 0.13 

CD226 

DNAX accessory molecule 1 (DNAM-1}, 
Platelet and T-cell activation antigen 1 (PTA-1), 
T lineage-specifi c activation antigen 1 antigen 
(TLiSAl) 

ra IgG l 0.25 

CD227 

Mucin 1 (MUCl, MUC-1), DF3 antigen,H23 
antigen, Peanut-reactive urinary mucin (PUM). 
Polymorphic epithelial mucin (PEM), Epithelial 
membrane antigen (EMA), Tumor-associated 
mucin, Episialin 

m IgGl 0.17 

CD229 
Lymphocyte antigen. 9 (Lv9), T-lymphocyte 
surface antigen Ly-9, Signaling lymphocyte 
activation molecule family member 3 
(SLAMF3), LjiplOO, T100 

m IgGl 0.17 
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CD231 

A15, Tetraspanin 7 (TSPAN7), T-cell acute 
lymphoblastic leukemia-associated antigen 1 
(TALLA-1), Transmembrane 4 superfamily 
member 2 (TM4SF2), Membrane component X 
chromosome surface marker-1 (MXS1) 

0.13 

CD235a 
Glycophorin A (GYPA), Sialoglycoprotein a, 
Sialoglycoprotein A, MN blood group antigen, 
PAS-2 

m TgG2h 0.17 

CD243 MDR-1, P-gp, GP 170, p i 70. ABC-B1, ABC2Q, 
•CD243, CLCS, PGY1 m IgG2b 0.1.4 

CD244 2B4, p38 , NKLR2B4, NAIL, Nrark, SLAMF4 m IgG2a 0,16 
CD2S5 TWEAK, TNFSFI2, AP03L m IgG 3 0.09 

CD267 TACI, TNFRSF13B, CV'IIY F.LJ39942, 
MGC39952, MGC1332I4, TNFRSF14B r IgG2a 0.16 

CD268 BAFFR, BR3, TNFRSF13C, TR13C, CD268, 
BAFF-R, MGCl 38235 m IgGl 0.19 

CD271 NGFR (p75). p75NGFR, p7SNTR, TNFRSF16. 
GpBO-LNGFR m IgGl 0.15 

CD273 
B7DC, PDL2, PD I..2. PDCD1L2, PDCDLLG2, 
Bt.de, CD273, MGC142238, MGC142240, 
bA574Fl 1.2 

m IgGl 0.13 

CD274 B7H1, B7-H, PDLI, PD-LL PDCD1LGL 
PDCD1L1. MGC142294, MGC142296, CD274 m IgGl 0.12 

CD275 
B7H2. B7-H2, 1COSI . B7RP1, B7h, GL50, 
1COSLG, CD275, L1COS. B7RP-1, ICOS-L, 
KIAA0653 

m IgG2b 0.1 

C 1)2 78 ICOS, AILIM, CD278, MGC39850 m IgGl 0.1 
CD279 PD1, SLEB2, PDC1, CD279, hPD-1, PDCDl m IgGl 0,11 
(1)282 TLR2, T1L4, CD282 m IgGl 0.06 

CD294 CRTH2, DP2, PGRD2, G protein-coupled 
receptor 44 (GPR44), DLi R r IgG2a 0.12 

CD305 LA1R1 m IgG l 0.21 
CD309 VEGFR2, KBR, Flkl ni IgGl 0.17 
CD321 J AMI, JAM, JAM-A, FUR m IgGl 0,53 

CD326 Ep-CAM, MK L KSA. EGP40, TROPi, 
TACSTDI m IgGl 0.15 

CDw327 m IgGl 0.2 
CDw328 m IgGl 0.29 
CDw3.29 m IgGl 0,36 
CD335 NKp46, NCR1, L\<'4 m IgG 1 0.12 
CD336 NKp44, NCR25 Ly-95 homolog, Ly95 mlgGl 0.05 
(1)337 NKp30, NCR3, Ly-117 m IgG 1 0.14 
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CD338 ABCG2, ABCP, MXR, BCRP. Brepl m IgG2b 0.11 | 
CD340 HER2/neu, Her-2, IMeu, pl85HER2, ERB-B2 m IgGl 0.15 1 

TABLE 3 
Flow cytometric analysis of the multilineage progenitor eels derived from CD19+ 

PBMCs which have been cultured according to the method of the present invention 

CD markers 

CD19+ PBMCs by Flow Cytometry Analysi 

Alternate names 

s 

Isotype 
% 0f 

positive 
cells 1 

CD la R4, T6, Leu-6, HTA1. m IgGl 1.82 
CD lb RL T6 ra IgG l 1.97 1 
CD Id R.3. R3G1 m IgG 1 1.9 1 
CD2 Tl 1, LFA -2, SRBC-R, E-rosette R. 

Erythrocyte R m IgGl 3 

CD3 T3 m IgG2a 3.05 
CD4 T4, l .c.ni 3. L3T4, Leu-3a. W3/25 m IgGl 2,52 
CD4v4 ni IgG l 2.5 1 
CD5 TL Tp67, Leu-L Ly l ra IgG2a 3.01 
CDS TI2, TP 120 m IgGl 3.31 J 
CD? gp40, Leu-9, TP41 m IgG 1 2.15 1 
CD8a T8. CDS, Leu-2, Ly-2, Lyt2,3 m IgGl 2.5 | 
CDSb CDS, Lyt3j Leu-2 m IgG2a 2.46 
CD9 p24, MRP-1. DRAP-27, DRAP-1 m IgGl 3.61 
CD 10 CALLA, NEP, gplOQ, EC 3.4.24.11, MME ni IgG2a 1.78 
CDlla L.FA-1, integrin «L, ITGAL, I..FA-1 a m: TgG2a 5,4 

GDI lb Mac-L integrin aM, CR3,1TGAM, Mol, 
C3niR m IgG2a 2.09 

CDl.le pi50. 95, CR4, integrin aX, ITGAX, AXb2 m IgGl 1.63 

CD 13 APN. gpl50.. Amniopeptidase N, ANPEP, 
AAP, APM, LAP1, P150, PEPN, EC 3,4,11.2 rn IgG l 2.08 

CD 14 .EPS-Receptor rn IgG2a 2,09 

CD 15 Lewis X, Lex, SSLA !. 3-FAL, X-Hapten, 
FIJT4 ni IgM 2.04 

CD 15s Sialyl Lewis X m IgM: 2,11 
CD 16 FCR1IIA, CD16a m IgGl 2,16 
CD 18 Integrin $2, ITGB2, CD1 la, b, c (ksubunit m IgGl 5.8 
CD 19 B4 m IgGl 4.15 
CD20 BL Bp35, L.y-44 m IgCj2b 71.59 1 



WO 2015/081389 PCT/AU2014/050399 

63 

CD19+ PBMCs by Flow Cytometry Analysis 
CD21 CR2, EBV-R, C3dR m IgGl 5.13 
CI 12 2 BL-CAM, Siglec-2 m IgGl 5.9 
CD23 FcsRJI, BLAST-2, FceRll. B6, Leu-20 m IgG 1 2.53 
CD24 BA-1, HAS, HSA, BBA-l m IgG2a 54,1 
CD25 p55, IL-2Ro, Tac antigen, Tac, TCOFR m IgGl 2: 

CD26 DPP IV ectoenzyme, DPP IV, ADA binding 
protein, ADCP2>P103 m IgGl 2.35 

CD27 Tl 4, S152, TNFRSF7, TP55 m IgG 1 6.77 
CD28 Tp44, T44 m IgG 1 2.32 
CD29 Integrin (J 1, platelet GPIIa, ITGB1, GP m IgG2a 2.05 
CD30 Ki 1. Ber-H2, TNFRSF8 m IgGl 2.42 

CD31 PECAM-1, endocam, GPIIa, Platelet 
endothelial cell adhesion molecule, PECA1 m IgGl 4,38 

CD32 FcyRII m IgG2h 25,9 

CD33 
p67, Siglee-3, My9, gp67, Sialic acid-binding 
Ig-like lectin 3, Myeloid cell surface antigen 
CD33 

m IgGl 1.67 

CD34 §pl05-120, Mucosialin, MylO, Hematopoietic 
progenitor eel! antigen 1 (HPCA1) m IgGl 1.98 

CD35 CR1, C3b/C4b receptor. Immune adherence 
receptor, Complement receptor 1 m IgGl 27.62 

CD36 

GPIV, OKM5 antigen, PAS1V, Glycoprotein 
Illb (Gplllb), Glycoprotein IV (GPIV), Fatty 
acid iranslocase (FAT), SCARB3, GP88, 
Platelet glycoprotein 4 

m IgM 2,07 

CD37 gp 52-40, Tspan-26, Leukocyte antigen CD37, 
Tetraspanin-26, TSPAN26 m IgG l 44.85 

CD38 T.10, ADP-ribosyl cyclase. Cyclic ADP-ribose 
hydrolase 1 m IgGl 3.6 

CD39 
NTPDase-1, gp80, EC3.6.L5, Eetonucleoside 
triphosphate diphosphohydrolase 1 (ENTPD!}. 
ATPdebydrogenase 

in Ig02b 5.1 

CD40 Bp5Q, TNFR5F5, MGC9013, Tumor necrosis 
factor receptor superfamily member 5 m IgGl 12.18 

CD41a m IgGl 1.74 
CD41b mIgG3 1.85 
CD42a GPIX, GP9, Platelet glycoprotein IX m IgG l 1.21 
CD42b gplbtt, GPlba, Platelet glycoprotein lb a m IgGl 1.77 

CD43 gpLl 15, Sialophorin, Leukosialin, 
Galactoglyeoproteiti, SPN m IgGl 4.59 
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CD44 

H-CAM, Pgp-iEMCR III, CD44s, Hermes 
antigen, ECMRI1, Phagocytic glycoprotein I, 
Extracellular matrix receptor 111, GP9Q 
Lymphocyte homing/adhesion receptor, 
Hyahironate receptor 

m lgG2b 95,09 

CD45 
Leukocyte Common Antigen (LCA), T200, 
B22Q, Ly5, Protein tyrosine phosphatase 
receptor type C (PTPRC) 

m IgGl 98,04 

CD45RA PTPRC m lg;G2b 52.45 
CD45RB PTPRC in IgGl 97.57 
CD45RO UCHL-1 in lgG2a 3.58 

CD46 
Membrane Cofactor Protein (MCP), 
Trophoblast leukocyte common antigen, 
TRA2.I0 

•st IgG2a 24,25 

CD47 lAP, neurophilin, gp42, OA3, MER6 m IgGl 47,9 

CD48 Blast-1, BCM1, Sgp-60, SLAMF2, Hulvrafl; 
QX-45, MEM-102 m IgM 5.56 

CD49a VLA-la, Integrin al, VLA-1, ITGA1 m IgGl 2.51 
CD49b VLA-2a, gpla, Integrin a2, VLA-2, ITGA2 m IgGl 1,56 

CD49c 
VLA-3a, Integiiji a3, VLA-3, ITGA3. 
GAPB3, Galactoprotein B3, MSK18, Very 
Common Antigen-2 
(VCA-2) 

m IgGl 2 

CD49d VLA-4a, Integrin a4, VLA-4, TTGA4 m IgGl 3,99 

CD49e VLA-5a, Integral a5, VLA-5,1TGA5, 
Fibronectin receptor m IgG l 1.96 

CD50 ICAM-3 m IgG;2b 71.74 

CD51/61 vitronectin R, Integrin -ay, VNR-a, Vttrooectin-
Ra, 1TGAV m IgGl 1.56 

CDS 3 OX-44, MCR, TSPAW25, M.OX44, 
Telraspanin-25 m IgGl 71.67 

CD54 ICAM-1 m lgG2b 4,18 

CD55 Decay Accelerating Factor for Complement 
(DAF) m IgG2a 16,27 

CD56 Leu-19, NKH-1, Neural Cell Adhesion 
Molecule (NCAM) rn IgG l 2.07 

CD57 

HNK1, Ley-7, |M3-gtaciiroByltrarisferase 1, 
G1 ucaronosyltransferase P, 
galaetasylgalactosytxylosylproteixi 3-p-
ghicuronosyltransferase 1 

m IgM 4,2.5 

CD58 LFA-3 m lgG2a 3.62 
CD59 Protectin, HI 9, lF-5Ag, MLRL, MACIF, F-18 m lgG2a 10,69 
CD61 GP Ilia, Integrin (53 m IgG l 1,48 
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CD62E E-selectia, ELA.M-L LECAM-2 m IgGl 1.73 

CD62L L-selectin, I.EC AM L LAM-i, Leu-8, TQ1, 
MEL-14 m IgGl 27.12 

CD62P P-seleetm, GMP-140, PADGEM m IgGl 4.87 

CD63 
LIMP, MLAL LAMP-3, ME491, gp55, NGA, 
OMA81H, TSPAN30, Graniiiophysin, 
Melanoma 1 antigen 

m IgGl 2.52 

CD64 FcyRI . FeR I m IgGl 2.03 
CD66(a,c,d,e) m lgG2a 2.51 
CD66b CD67, CGM6, NCA-95, CEACAM8 m IgM 2.41 

CD66f 
PSG, Sp-1, PSGL B1GL CD66f, DHFRP2, 
FLJ90598, FLJ90654, PBG.1, PSBGI s PSGGA, 
PSG1IA, PSBGL BIGL PBGL PSGGA, 
SPISP-1 

m IgGl 2.57 

CD69 AIM, VEA, MLR3, EA 1, gp34/28, CLEC2C, 
BL-AP26 m IgGl 1.97 

CD7Q Ki-24, CD27L, TNFSF7, CD27LG rn IgG3 2.45 
CD71 TfE, T9, TFRC„ Transferrin receptor, TRFR m IgG2a 10.47 
CD72 Lyb-2, Ly-32.2, Ly-19.2 m IgG2b 19.56 

CD73 NT5E, Ecto-S'-nuclotidase, E5NT, NTS, NTE, 
eN, eNT m IgGl 30.66 

CD? 4 Ii, invariant chain, DHLAG, HLADG, la-f m IgG2a 13.41 

CD75 

lactosamines, ST6GALI, MGC48859, SIAT1, 
ST6GALL, ST6N. ST6 P-Galactosamide a-2,6-
sialyltranferase, 
Siala-iiiasked lactosamiiie, Carbohydrate of 
u2.<> sialyltransferase 

m IgM 67.02 

CD77 

Pk Ag, BLA, CTH, Gb3, Pk blood groupBLA, 
A14G ALT (a 1,4-GaIactosytransferase), 
A4GALTL Gb3S, P(k), PI, PK A4GALT, Pk 
antigen, CTH/Gb3A4GALTl,.Gb3S, PK, 
PI 

m IgM 10.92 

CD79b B29, k>[j (Imnmnogkibnlin-assoeiated f!) m IgGl 16.6 
CD8Q B7, B7-L BB i, CD28LG, CD28LG1, L AB7 m IgGl 11.88 
CD81 TAPA-1, S5.7 m IgGl 47.81 
CD83 HB15, BLll m IgGl 10.44 
CD84 GR6- SLAMF5, LY9B, p75, My9-p m IgGl 9.8 
CD85 ni lgG2b 14.47 
CDS 6 B70, B7-2, CD28LG2, LAB72, MGC34413 m IgGl 11.24 
CD87 UPA-R, PLALJR, URKR m IgGl 9.94 
CD88 C5aR, C5aR C5RI, C5RL C5AR, C5A m IgGl 8.88 
CD89 FeaR, IgA R m IgGl 7.9 
CD90 Thy-1 m IgGl 9.4 
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CD91 02M-R, LRP, LRP1.02MR, APOER, APR m IgGl 10.47 
CDw93 m lgG2b 10.21 
CD94 Kp43, KLRD1 iii IgG l 10.33 

CD95 
Fas, APO-1, TNFRSF6, CD 178, FASLG, 
CD95L, APT1LGL APT1, FAS L. FASTM, 
ALPS 1 A. TNFSF6, FASL 

7.06 

CD97 EMRl, BL-KDD/Fi2. TM&LN1 m IgGl 8.05 

CD98 4F2, FRP-L RL-388, SLC3A2,4F2HC, 
4T2HC,MDU1, NACAE m IgGl 8.09 

CD99 MIC2, E2. M1C2 1VUC2X, MIC2Y,HBA7I, 
MSK5X oi IgG2a 7,91 

CD99R E2, CD99 Mab restricted rn IgM 30.93 

CD 100 

SEMA4D, SEMAJ, eoll-4, C9orfl64, 
FLJ33485, FLJ342S2, FLJ39737, FLJ46484, 
M-seraa-G, MGC169138, MGC16914.1, 
SEMAJ 

m IgGl 12.8 

CD 102 ICAM-2, Ly60 m lgG2a 11.54 

CD 103 HML-L Integrin aE, alEL, ITGAE, 0X62, 
HML1 ra IgG l 24,94 

CD 104 TSP-L80, Integrin |34, TSP1180, ITGB4 r IgG2b 0.8 
CD 105 Endoglin, ENG, HPIT1, ORW, SH-2 HI IgGl 9.36 
CD 106 VCAM-I, INC AM-110, V-CAM, INCAM-100 m IgGl 11.35 
CD 107 a LAMP 1. LAMP A, CD 107a, LGP120 m IgGl 11.08 
CD 107b LAMP-2, L.AMPB m IgGl 8.68 
CD 108 SEMA7A, JMH blood group antigen, JMH ra IgG2a 8,75 

CD 109 
8A3, 7D.1, El 23, Platelet activation factor, 
8 As, 150kD TGF-P-i-blading protein. Platelet-
specific Gov antigen 

m IgGl 8.12 

CD112 PRR2, Nectin-2, H veB. PVRL2 ra IgG l 6.24 
CD 114 GCSFR. CSF3R, HG-CSFR rn IgG l 10.33 

CD116 

GM-CSFRa, GM-CSFRa, CDwI 16, CSF2R, 
CSF2RAX, CSF2RAY, CSF2RX, CSF2RY, 
GM-CSF-R-a, GMCSFR, GMR, MGC3848, 
MGC4838 

m IgM" 10.86 

CD117 c kit, SC.FR, PBT m IgGl 9.38 
CD1.18 L1FR, gpl90, S.1S2, STWS, SWS m IgGl 10.15 
CD 1.1-9 IFNyR, IFNyRa, CDwl l9, IFNGR1, IFNyRa m IgGl 13.13 

CD 120a 
TNFR-I, p55, TNFRSF1 A, CD120a. FPF, 
MGC 1958 8, TBP1, TNF-R, TNF-R55, 
TNFAR, TNFR1, TNFR55, TNFR60, p55-R, 
p60 

ni IgGl 11 

CD 120b TNFR-11, p80, TNFRSF1B, p75, TNFR p80 r IgG2b 1.04 
CD 132 Common y chain, 1L-2R% IL2RG r IgG2b 1.04 
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CD201 EPC-R, PROCR, CCCA, CCD41, 
MGC23024, bA42Q4.2 r IgGl 0.87 

CD210 r IgG 2a 1,26 

CD212 IL-1.2RP1, IL12RBL lL-12Rbl, Interleukin 12 
receptor pi chain (1L-120.1), IL-I2p, CD212M r igG2a 0,83 

CD267 TACI, TNFRSF13B, CVID, FLJ39942, 
MGC39952, MGC133214, TNFRSF14B r lgG2a 1.33 

CD279 PD1, SLEB2, PDC1. CD279, hPD-L PDCD1 m IgGl 0.54 
CD282 TLR2, TII.4, CD282 m IgG 1 0.3 

CD294 CRTH2, DP2, PGRD2, G protein-coupled 
receptor 44 (GFR44)a DL1R r IgG2a 2.15 

CD305 LAIR 1 m IgG l 0,42 
CD3Q9 VEGFR2. KDR, Flkl m IgG I 0.45 
CD314 KKG2D. KLRK1 m IgGl 0.36 
CD321 J AMI, JAM, JAM-A, F11R m IgGl 0.51 

CD326 Ep-CAM, MK--L KSA, LGP40. TRQPL 
TACSTD1 ni IgG l 0.42 

CDw327 ra IgG l 0.39 
CDw328 ni IgGl 0.41 
CDw329 ra IgGl 0,31 
CD335 NKp46, NCR!, Lv94 m IgGl 0,31 
C 1)3 36 NKp44, NCR2, Lv-95 homolog, Ly95 m IgGl 0.46 
CD337 NKp3Q. NCR3, Ly-117 m IgGl 0.33 
CD338 ABCG2, ABCP, MXR, BCRP, Brept m IgG2b 0.43 
CD340 HER2/neu, i k;r 2. Neu, pl85HER2, ERB B2 Til IgGl 0,32 

TABLE 4 
Flow cytometric analysis of the multilineage progenitor cells derived from CD25* 

PBMCs which have been cultured according to the method of the present invention 

CD25+ PBMCs by Flow Cytometry Analysis 

CD markers Alternate names Isotype 
%of 
positive 
cells 

CD la R4, T6, Leu-6, HTA1 m IgGl 0,23 

CD2 Til, LFA-2, SRBC-R, E-rosette R, Erythrocyte 
R mlgGl 1,25 

CD3 13 m IgG2a 2,7 
CD4 T4, Leu-3. L3T4, Leu-3a, W3/25 m IgGl 1,94 
CD4v4 m IgGl 1.09 
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CDS Tl, Tp67, Leo • i. Ly-1 m IgG2a 2.56 
CD6 T12, TP 120 m IgGl 1.67 
CD8a TS, CDS, Leu-2, Ly-2, Lyt2,3 m IgG l 0.59 
CD25 p55. lL-2Ra, Tac antigen, Tac, TCGFR m IgGl 0.16 

CD39 
NTPDase-1, gpSO, EC3.6.L5, Eeton.ue1eos.ide 
triphosphate diphosphohydrolase I (ENTPD1). 
ATPdehydrogenase 

m IgG 2b 0.2 

CD43 gpLl.l.S, Sialopborin, Leukosialin, 
Galaetoglyeoprotein, SPN m IgG ! 12,85 

CD47 1AP, neurophiim, gp42, OA3, MER6 m IgGl 2.73 
CD50 ICAM-3 m IgG2b 3.21 

CDS 1/61 vitronectin R, Integrin av» VNR-a, Vitroneetin-
Ra, ITGAv" m IgG l 0.16 

CD62L L-selectin, IJBCAM-I, LAM-1, Leu-8, TQJ, 
MEL-14 m IgGl 5.66 

CD63 
LIMP. M.LAL LA MP-3, ME491, gp55, NGA, 
OMA81.H, TSPAN30, GraTMophysin, 
Melanoma 1 antigen 

m IgGl 0.17 

CD73 NT5E, Eeto-S'-nuclotidase, E5NT, NTS, NTE, 
eKeNT m IgGl 0.2 

CD81 TAP A-1, S5.7 m IgG 1 1,75 
CD83 HBI5, BL11 m IgG l 0.81 

CD 121 a II., 1R type 1,11,1 RL, 1L.1R. CD121A, 
D2S1473,11,1 R a, 1L1RA, P80 m IgGl 0.19 

CD 152 CTLA-4 m lgG2a 0.15 
CD161 NKR-P1 A, KLRBL NKR m IgGl 0.14 

CD 183 CXCR3, GPR9, CKR-L2. CMKAR3.IP10, 
Mig-R, TAC m IgGl 0:2 

Those skilled in the art will appreciate that the invention described herein is susceptible to 

variations .and modifications other than those specifically described. It is to be; understood 

that the invention includes all such variations and modifications. The invention also 

5 includes all of the steps, features, compositions and compounds referred to or indicated in 

this specification, individually or collectively, and any and all combinations of any two or 

more of said steps or features. 
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CLAMS: 

L A method of treating a neoplastic- condition in a mammal said method 

comprising administering to said mammal an effective number of MLPC for a time and 

under conditions sufficient to down-regulate the growth of neoplastic cells, which MLPC 

have been generated fay an in vitro cell culture which proportionally comprises: 

(i) 15% v/v, or functionally equivalent proportion thereof, of a mononuclear 

cell suspension, which mononuclear cells express CD 14, CD4, CD8, CD25 or CD19; 

(ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5'%-85% albumin solution; and 

(iii) 70% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient 

to induce the transition of said mononuclear cells to a cell exhibiting multilineage 

different! ative potential. 

2. A method of treating a neoplastic condition in a mammal said method 

comprising administering to said mammal an effective number of stem, cells for a time 

and under conditions sufficient to down-regulate the growth of neoplastic cells, which 

stem cells express a phenotype selected from: 

(i) CD14+, CD34+, CD105+ and CD44+: 

(ii) CD 14* CD34+, CD 1.05 ", CD44': 

(Ul) CD44+ and CD45+; 

(iv) CD45+ and CD47+; 

(v) CD23+; 

(Vi) CD44+ and CD45+. 

3. Use of MLPC its the manufacture: of a medicament for treating a neoplastic 

condition in a mammal wherein said MLPC have been generated in an in vitro cell culture 

which proportionally comprises: 
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(i) 15% v/v, or functionally equivalent proportion thereof, of a motto-nuclear 

cell suspension, which mononuclear cells express CD 14, CD4, CDS, CD25 or 

CD 19; 

(ii) 15% v/v, or functionally equivalent proportion thereof, of an 

approximately 5%-85% albumin solution; and 

(iii) 70% v/v, or functionally equivalent proportion thereof, of a cell culture 

medium 

wherein said cell culture is maintained for a time and under conditions sufficient to induce 

the transition of said mononuclear cells to a cell exhibiting lmiltilineage differentiative 

potential. 

4. Use of stem cells in the manufacture of a medicament for treating a 

neoplastic condition in a mammal which stem cells express a phenotype selected from: 

ii! CD 14', CD34\ CD105+ and CD44 ' 

(ii) CD 1.4* CD34+, CD 105* , CD44+; 

(iii) CD44+ and CD45+; 

(iv) CD45+ and CD47+; 

(v) CD23+; 

(vi) CD44+ and CD45+. 

5. The method or use according to any one of claims 1 to 4 wherein said 

neoplastic condition is a solid tumour. 

6. The method or use according to any one of claims 1 to 5 wherein said 

neoplastic condition is malignant. 

7. The method or use according to claim 6 wherein said mal ignant condition 

is metastatic. 

8. The method or use according to an one of claims 1 to 7 wherein said 
neoplastic condition is a central nervous system tumour, retinoblastoma, neuroblastoma.. 
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paediatrk tumours, a head and neck cancers such as squamous cell cancers* breast or 
prostate cancer, lung cancer, kidney cancer such as renal cell, adenocarcinoma, 
esophagogastric cancer, hepatocellular carcinoma, pancreaticohiliary neoplasia such as 
adenocarcinoma and islet,cell tumour, colorectal cancer, cervical or anal cancers, uterine 
or other reproductive tract cancer, urinary tract cancer such as of the ureter or bladder, 
germ cell tumour such as testicular germ cell tumour or ovarian germ eel! tumour, ovarian 
cancer such as ovarian epithelial cancer, carcinoma of unknown primary, human 
immunodeficiency associated malignancy such as Kaposi's sarcoma, lymphoma, 
leukemia, malignant melanoma, sarcoma, endocrine tumour such as of the thyroid gland, 
mesothelioma or other pleural or peritoneal tumour, neuroendocrine tumour or carcinoid 
tumour, 

9. The method or use according to any one of claims 1 to 8 wherein said cells 
are administered locally. 

10. The method or use according to claim 9 wherein said local administration 
is at the site of the tumour, 

11. The method or use according to any one of claims 1 to 8 wherein said cells 
are administered systemically. 

12. The method or use according to any one of claims 1 to 11 wherein said 
MLPC are administered together with chemodierapy. 

13. The method or use according to claiml 2 wherein said MLPC and 
chemotherapy are administered simultaneously. 

1.4. The method or use according to claim 12 wherein said MLPC and 
chemotherapy are administered sequentially. 

15. The method or use according to claim 14 wherein said MLPC are 
administered in the first stage and said chemotherapy is administered in the second stage. 

16. The method or use according to claim 14 wherein said chemotherapy is 
administered in the first stage and said MLPC are administered in the second stage. 
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17, The method or use according to claim .1 or 3 where said I0%-20.% v/v is 
15% v/v and said 60%-80% v/v is 70% v/v. 

18. The method or use according to any one of claims 1, 3 or 17 wherein said 

albumin solution is at a concentration of 5%-85%„ 5%-80%, 5%~75%, 5%-70%.,. 5%-65%, 

5%-60%, 5%-50%, 5%-45%, 5%-40%, 5%~35%, 5%-30%, 5%-25%, 5%-20%, 5%-15%. 
5%-lQ%. 

19. The method or use according to any one of claims 1, 3 or 17 wherein said 

albumin concentration is 5%-20%. 

20. The method or use according to any one of claims 1, 3 or 17 wherein said 

albumin concentration is 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 

17%, 18%, 19% or 20%. 

21. The method or use according to any one of claims 1, 3 or 17 to 20 wherein 

said cell, culture additionally includes lOmg/L insulin or functional fragment or equivalent 

thereof, 

22. The method or use accordi ng to any one of claims 1, 3 or 17 to 21 wherein 

said cells ate. cultured for 4-7 days. 

23. The method or use according to any one of claims 3 to 22 wherein said 

treatment is therapeutic. 

24. The method or use according to any one of claims 1 to 22 wherei n said 

treatment is palliation. 

25. The method or use according to any one of claims 1 to 24 wherein said 

mammal is a human. 

26. The method or use according to any one of claims; 1 to 25 wherein the 

MLPC or stems cells which are utilised are autologous relative to the mammal being 

treated. 


