Method for characterizing, in particular for quantifying, molecular markers that are intracellularly
absorbed from tissues by blood macrophages that are recirculated from the tissues into the circulatory
system 5Description The invention relates to a methad for characterizing, in particular for quantifying,
phagocytosed, intracellular molecular markers, of mononuclear leucocytes of the blood, in particular
blood macrophages according to the preamble of claim 1, as towell as an analysis assembly for
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PSA-contaihing mderbphaesHs ayossiilez the proteins both CD14 and CD16 (FcyRIII) on

their surface, are detectable. CD14 is a cell surface protein, which is typically
15  expressed by monocytes and macrophages. The cell surface protein CD16 allows
binding of the constant (Fc) region of IgG antibodies to cells, it is present in two
isoforms: as CD16a (FcyRIIIA) on the surface of NK cells, macrophages and so-
called activated monocytes, and as CD16b (FcyRIIIB) on neutrophil granulocytes.

20  According to the classical doctrine, exclusively macrophages in the tissue and so-
called "activated monocytes" of the blood each express both CD14 and CD16. The
former doctrine considered CD14/CD16 positive (CD14"CD16") cells of the blood
simply as "activated monocytes", which not (yet) have migrated into the tissue, for
example at the location of an inflammation, an infection or a tumor (Ziegler-

25 Heitbrock, L., 2007. The CD14*CD16" blood monocytes: Their role in infection and
inflammation. J. Leukocyte Biol. 81, 584-592).

However, recent findings suggest that activated monocytes are macrophages
recirculated from the tissue in the circulatory system, which include tissue
30  portions, e.g. epithelial proteins, in their intracellular phagosomes, which for
example originate from the location of an inflammation or of a tumor (Herwig, R.,
Horninger, W., Rehder, P. et al., 2005. Ability of PSA-positive circulating
macrophages to detect prostate cancer. Prostate 62, 290-298; Leers, M.P.G., Nap,
M., Herwig, R. et al., 2008. Circulating PSA-containing macrophages as a possible
35 target for the detection of prostate cancer: A three-colour/five-parameter flow
cytometric study on peripheral blood samples. Am. J. Clin. Pathol. 129, 649-656).
In contrast to the native CD14 positive, CD16 negative (CD14"CD167) monocyte



35 target for the detection of prostate cancer: A three-colour/five-parameter flow cytometric study on
peripheral blood samples. Am. J. Clin. Pathol. 129, 649-656). In contrast to the native CD14 positive,
CD16 negative (CD14+CD16 ) monocyte -2 population, these cells have the morphological
characteristics of well-differentiated macrophages of the tissue, and the (phagocytosed) molecules
enclosed by them are not found in monocytes (Leers, M.P.G., Nap, M., Herwig, R. et al., 2008.
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et al., 2008. Detecting prostate cancer by mtrace ular macrophage prostate-specific antigen (PSA): A
more specific and sensitive marker than conventional serum total PSA. Eur. J. Clin. Invest. 38,
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stimulated human monocytes. J. Immunol. 147, 1567-1574).

20  The detection of blood macrophages by flow cytometry, which intracellularly
contain for example the marker protein PSA (prostate-specific antigen) in their
phagosomes, which is then referred to as imPSA (intracellular macrophage PSA),
can trace the stadium of diseases of the prostate in extremely specific and
sensitive manner, and therein is superior over the classical determination of PSA

25 in the blood serum (Herwig, R., Mitteregger, D., Djavan, B. et al., 2008. Detecting
prostate cancer by intracellular macrophage prostate-specific antigen (PSA): A
more specific and sensitive marker than conventional serum total PSA. Eur. J.
Clin. Invest. 38, 430-437).

30  The basis of the characterization of cells by flow cytometry is the marking of the
target molecules (the "antigens") to be detected with fluorescent dye labeled
antibodies. For analysis, the cells in suspension are passed past a focused laser
beam of suitable wavelength by hydrodynamic focusing. Thereby, the fluorescent
dye is excited to emit energy in the form of photons, which are registered by a

35 detector.



-3 However, a disadvantage of this approach is in the lacking capability of quantification of the amount
of bound antibodies and thus in lacking information on the amount of detected antigen. A further
disadvantage is the considerable apparatus and finaheial expenditure, which the operation of a flow
cytometer 5causes. The object of the invention is in specifying an improved, simplified and
inexpensive method as well as an analysis assembly, with the aid of which characterization of
mononuclegy Jgqagytes g hlondn fartickiar blogd 0 masroRfiagss. ingluding fig phaggeytosed
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absorbed from tissue by blood macrophages that are recirculated from the tissue into the circulatory
ZOsystém, WHEHETn the following steps are performed: applying an agent to whole blood, which inhibits
coagulation and/or agglomeration of whole blood; 25-performing a selection and/or enrichment and/or
separation qfRloggjmaciophages prdgtkacyte @M{%Mﬁ@gntﬁininﬁﬁh@@@dm%@fﬁmﬁgas frian the
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10  macrophages, including the phagocytosed molecular markers thereof, from tissue
is quantitatively possible, in particular by representation as mass unit per cell

count.

According to the invention, this object is solved by a method according to claim 1
15 as well as by an apparatus according to claim 13.

In particular, the object is solved by a method for characterizing, in particular
quantifying, molecular marker(s) that are intracellularly absorbed from tissue by
blood macrophages that are recirculated from the tissue into the circulatory

20  system, wherein the following steps are performed:

- applying an agent to whole blood, which inhibits coagulation and/or
agglomeration of whole blood;

25 - performing a selection and/or enrichment and/or separation of blood
macrophages or leukocyte populations containing blood macrophages from the
whole blood;

- performing a permeabilization and/or perforation and/or lysis of the
30 selected blood macrophages or leukocyte populations containing blood
macrophages;

- performing a qualitative and quantitative determination of non blood
macrophage markers, namely from molecular markers arising from tissue, after
35 previous perforation and/or lysis of the blood macrophages or leukocyte

populations containing blood macrophages.



macrophages; performing a qualitative and quantitative determination of non blood macrophage
markers, namely from molecular markers arising from tissue, after 35previous perforation and/or lysis
of the blood macrophages or leukocyte populations dontaining blood macrophages. -4 An inventively
principal consideration is in detecting molecular markers, e.g. epithelial proteins, in phagocytosed
mononuclear cells of the circulatory system, namely in blood macrophages, wherein based on the
method accg;ldiﬂgvgo {he jnvention i i’s adva%g?gggHs% plos%jgtlg&g Ilpror\rlli(c)zllee guﬁjirectﬁ cé rssoec_ific as well

. n [ rin con ar H( c.g.
as Squantitative deteclt‘l/onYIr? 5r(fép to al?ovsv1 etection of tHe molecufar markers m% ood rﬁacr%phages,

therefore, itRIPteVRIcRr QB difny BRI B%S fvRHb MmNt e ral ks fidbfor EHHASPBhEYAIRBIt and/or
separation afihlebd mabrophages fopihmgdiolevbledn 10awdibrein afte metosdthe tetidis tactiveied

monocyte” ﬂﬂ%ﬁ@éﬁrﬁpﬂ%ﬂﬁé&%ﬂﬂgﬁﬁ}%@@ jAsnteal ig; RO G EAPAATR W ther, itis
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population, which do not have CD16 surface markers and which are not 'subject matter of the method
according t8tHE 9RVEAEdN for characterizing, in particular quantifying, molecular marker(s) that are
intracellularly absorbed from tissue by blood macrophages that

According to a preferred embodiment of the invention, the selection and/or
enrichment and/or separation of the blood macrophages is performed by means of
a positive selection using antibodies directed against the surface marker CD16.

20
Thus, according to the invention, consideration of all CD16 expressing cells is

performed in order to ensure detection of all activated monocytes/macrophages.

If desired, according to the invention, it is further provided that either preferably
25 after or according to an alternative also before the positive selection using
antibodies directed against the surface marker CD16, a positive selection using
antibodies directed against the surface marker CD14 is performed. The previous
performance of positive CD16" selection using antibodies directed against the
surface marker CD16 before positive CD14% selection offers the advantage
30 according to the invention that the CDI14" population of undifferentiated
monocytes, which is large with respect to the CD16" population, which do not
have CD16 surface markers and which are not subject matter of the method
according to the invention for characterizing, in particular quantifying, molecular
marker(s) that are intracellularly absorbed from tissue by blood macrophages that
35 are recirculated from the tissue into the circulatory system, is already excluded in

a first step.



35are recirculated from the tissue into the circulatory system, is already excluded in a first step. -5
With this approach, it is advantageously ensured that only CD14+CD16+ cells are selected, wherein it
is mentioned that positive CD16+ selection after positive CD14+ selection is also possible according to
the invention. 5If other cell populations with the cell surface protein CD 16, in particular NK cells,
should be viewed as disturbing in the following analysis of the molecular markers contained in
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qual |
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simultaneously with a positive selection of CDI16" cells, as is exemplarily

explained below.

Furthermore, according to the invention, it is provided that a positive or negative
20  selection is performed using magnetic beads, which can be, preferably reversibly,
coupled, in order to separate the respectively selected cells by means of a suitable

magnet in extremely simple manner.

Alternatively or in preceding or succeeding selection steps, according to the
25 invention, it is proposed to perform a positive or negative selection using
antibodies coupled to an ELISA plate, in order to increase the sample throughput
on the one hand, and to avoid unnecessary transfers of the liquid to be examined
from a vessel into another one and substance loss of the cells to be examined
associated therewith on the other hand in inventively advantageous manner.
30
Further, according to a further preferred embodiment according to the invention, a
quantitative determination of a mononuclear leukocyte population in an Elisa
plate, preferably by measuring the lactate dehydrogenase activity by means of an
Elisa plate reader, particularly preferred in the same Elisa plate, in which a
35 qualitative and quantitative determination of the molecular markers, in particular

non blood macrophage antigens, is performed, is provided.



-6 Furthermore, the performance of a quantitative determination of the present amount of non blood
macrophage molecular markers arising from tissue by means of Elisa plate reader and/or
chemiluminescence measuring device is performed,évherein, according to the invention, as molecular
markers, in particular tissue 5 markers and/or serological markers, abnormal DNA methylation, APP
(oc-Ifetoprotein), AHCY (S-adenosyl-homocysteine-hydrolase), AMY2 (pancreas amylase), CA 15-3
(synonyms: Cl. EMA, CD227), CA 19-9, CA 50, CA 72-4 sy m: TA072), CA 125F nonym:
MUGLE), calharerrotys, 42 ertoriaghiee o i dualh ity & O A e Sy e e
secreted proteiita) of A bl ek dfsEAM MR alssydn neavkeis 118 ) KEraiH 1eR) Y dRaFagments
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B, DDH (diyrepdiol-debyrlinaenassle it (kP it AR T (RAIERLOTEN ) (HIAP M R
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CHI3-l4l), alsgrinmsynypasion(shtaren)setly PACAArdingoiociae iNVE RIS qitd thedpuenesehetasrforming
the method le I is first mi it gent against ion-a I ration, for
example he%\glr]l(r% oé%o?%ggﬁﬁgsb@gﬁ%%wéa%ﬁg% %]él (:%%%%%?gigg{r%}e%’%%%aﬁgg %?Fe[é?éﬂ, of the
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invention foGE¥8nmalellay pomean3HDf ssaponin:trémRHRYy & Edatmentwitpididopmsolupanein
Furthermorg, agGordifg: {0 11§ pvRa{om ek daleray i—Q@,”R/fhpl‘éoﬁW@WQ@Bagﬁlé{HéQ‘iJ?étéh%[e are
used antibodies optionally conjugated with bigti T Izﬂgg?rseradlsfhperomdase.),.A é’(%lraém%’
ohospiiatadd) BPUHEIREELA YRETAEIB A B of G RO DBRUAY SIdea s HY AT Bab or
F(ab)2 fragmmemtgaapsior appanensicin phsticulasseledtddRfkom: ésyinnmuse 1gBJ(dolyclBrejRahti-rabbit
|9$ fsgikw?é)g@s@ﬂ%%ﬁelﬂs?ngpqéﬁ lﬁiﬂ@j}gﬁﬁﬁmg@ﬂ@&q?@l),e%mgsei ?PAWP (lglféfﬁglygl)onal),
anti- clone -01), anti-APP (c -11), anti- clone ant-APP (clone ,
MMARIE N O G R AR RIS LD et i st ok
(polyclonal)S AABABICY (BIONE. 181 109AR.atCAIG Y (Woreore 1ceD 1 GRraHRmA CAn(ideRe B 4H?2),
anti-ARCY giuna MRqamirdHCX¥1(clarei NohhaantitAde Y (palyeloriahnaint- S KE (clameq@ail),
anti-AMY2 n H-AMY, one503), anti lone 10 5, @nti-AMY.2 (polyclonal),
anti-CA 15-(3 &U%EEWE) 01?1%5@%5 ﬁ%t?@%%@%?ﬁ%%ﬂé%ﬁ%%ﬁMé .7§,iag GY APl /}\ﬁ%{‘glé%ébgne
M4H2), antﬂb&&%—‘éiih‘@ ((IBRBYSETY [ Akl & 8- iR pABAR (R4 86 Y S5At-CA 10 15-3/MUC1
(clone M10H®6), anti-CA 15-3/MUCL1 (clone M3A106), anti-CA 15- 3/MUCL1 (clone C595(NCRC48)),

anti-CA 15-2MULiGH, (clone k2 9nRat&f tor M YSalQlyslonabsantifA dR-drng, 1eistE).
anti-CA 19-% poly_clo%z% , anti-CA 50 (clone M991149), anti-CA 50 (clog/e 93), a@tl-CA 50 (%c%ll clonal),
- a

anti-CR 72-27%0 2 {Hith 8 851 148), AhhER 73541 F2lo 7 LRI AN i B2 R TR 6 (clone
2F1), anti-GAARBIMUDL6 fchsria Q0@ 2 idrhLCa i AU D16 ¢close TSy odmticDA 125/MUC16 (clone
X325), anti-CA 125/MUC16 (polyclonal), anti-calcitonin (clone SP 17), anti-calcitonin (clone 13B9),
anti-calcitonjn (clane 13f2), anti-calcitonin (clone 24B2), anti-calcitonin (polyclonal), anti-calprotectin
(clone 27E ’Iggrn%[?_rgi'}gpot%{:agsgo@%;(tr;t}%lfl%%rtcl)_pﬁag § or leuﬁ<ocyte op}ll(l"a?lon% contam?ng
macrophages is further performed according to the invention for example by

30  means of a saponin treatment or a treatment with triton solution.

Furthermore, according to the invention, for determining non blood macrophage
antigens, there are used antibodies optionally conjugated with biotin, HRP
(horseradish peroxidase), AP (alkaline phosphatase) or luminescent dyes, in
35 particular of the immunoglobulin class G (IgG) and Fab or F(ab), fragments,
and/or aptamers, in particular selected from: anti-mouse IgG (polyclonal), anti-
rabbit IgG (polyclonal), anti-goat IgG (polyclonal), anti-rat IgG (polyclonal), anti-



20 CCSA-2 (polyclonal), anti-CCSP-2 (polyclonal), anti-CEA (clone Col-1), antiCEA (clone 1C7),
anti-CEA (clone 1C10), anti-CEA (clone 1C11), anti-CEA (polyclonal), anti-CYP24A1 (clone 1E1),
anti-CYP24A1 (clone 1F8), antiCYP24AL1 (polyclonaf),-anti-CK8 (clone 24), anti-CK8 (clone LP3K),
anti-CK8 (polyclonal), anti-CK18 (clone DC-10), anti-CK18 (clone DA-7), anti-CK18 25 (clone LDK18),
anti-CK18 (polyclonal), anti-CK19 (clone A53-B/A2), anti-CK19 (clone BA17), anti-CK19 (clone

236-11221), & (palyclopal),, antj- 232 P 23202 t CRP
(clone C2), an:}kgfﬁe ;\' é’l%%ﬂ 21[53 °C conectﬁf% éan%q‘?R@}cloPE é@;%nﬁ% r“)C7)
anti-CRP (gB1cdRR) (diticybiatin B Z@Pf&’ntﬁ-WétaﬂHtB‘béfgnécméYI%{?ﬁﬁ cﬁﬁtann B
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CD16 and the negatlve selection of mononuclear cells with the surface proteins CD56 or CD57 or

CD161 are bttbbted wihiinR %fi-dr dRfibydRRLbudRE-IMAGHEI BEAdS Whfeh s 14).  anti-

GP73/GOLPH2 (clone 5B10), anti-GP73/GOLPH2 (polyclonal), anti-HE4 (clone
C-12), anti-HE4 (polyclonal), anti-HER2/neu (clone 10C7), anti-HER2/neu (clone
35 191924), anti-HER2/neu (clone N3/D10), anti-HER2/neu (polyclonal), anti-HSP-
27 (clone G3.1), anti-HSP-27 (clone AF5E5), anti-HSP-27 (clone F-4), anti-HSP-
27 (clone 2A5), anti-HSP-27 (polyclonal), anti-Mac-2 BP (clone SP-2), anti-Mac-



10 directed against the cell surface proteins CD14 or CD16 or CD56 or CD57 or CD161. In case of a
positive selection against CD14+ cells or negative selection, a further separation step characterized by
positive selection of the cells using an antibody Is diteeted against the cell surface protein CD16,
which is either coupled to magnetic beads or coated to an Elisa plate, follows. In case of a positive
selection against first CD16+ cells, a further positive selection of the cells against CD14+ cells with the

aid of an anjihogy, which is either coupled to netic beads ed fo an Eli , follows, or a
negative se etg%rg%ogi%?sotgé 5 I|r1t(1)r 3-%?9 fﬁﬁ\l@%ﬁﬁ?ﬁ%@%%gﬁ%{%@ ﬁtﬁ)%%y

directed agiAG RS NI Burfacéprstein Bbi o oF CBYT BRIt dbiws. A®aly ditddativanositive
selection againsin@plb6incBlicinct: fedat)y e selacimmagiibsh BDpotyel RH7 4mi-GDAG(ctdMK cells

can be perfgggd Aﬂt?-’lﬁlmeEEBijy%i%Hf}B}%ﬁ%ﬁ/{‘lﬂﬁﬁ-(ﬁo‘}f_%s%ﬂﬁ? Resitixeviplection AgajRgt CD16+

cells, alternativel'%: thereto, further selection steps can be omitted. 25 In further succession, the now
r ﬁg@

separated alid efridAbaYHdfoAutilandel kbl ard HeMMVed K5 1RB5mMAA it ATpsRaMEah
solution andfor getetidlsisineadénb. ocorbing tb/ebmetinod Markmb) Hetorehard) either-iMnfediately
bei%redth/e Iﬁi&gf melm!gsaﬁﬁlémg?@i?edmlﬁer2be;§ﬁn§mf(1m§mcww%gﬁiﬁmlw 391 ._6),t_ f
antibody/antibodies, a o.,the ma er(s e ed with per ion o
the cells. Tﬁﬁlg,%r/l?%sn(ig%f tﬁ%"iifé:eb% oﬁ&bw?ﬁlélfﬁég ?gﬂql]/)?éifth Cq(l’J%tenti %gtcliéh oq‘rfhépr%clggc%@#z' riarkers

contained ifcleaeell®ib pasyibRA RiuHRErhoteldae the\ parposttioPddi&iiAihg thel wmsert®3 Tl count,
the activity eh@Seheraczymella@rigedehydroganaseKkKDr) jnithe lysatdistsletermipa® k7aD Elisa plate,
wherein the preser lea tes can be ted.via, - 105 sstandard. By
adding an irggllrggté:)?ﬁs%bs??gti?é%aggfyﬁe?ac@(?g%%cge% %rﬁtﬁep g%#rfaﬁglégﬁviﬁﬁéﬁsz’e ?ﬁg}d by

means of ERAGBAGEF QR thidbe ghdrtirdaRPastipnsy Fldans wttarBEairAntinodies Spetifically
directed agaimsiRie $pelspdctivh mabecti®Engpkéy dndidy, by mmeditEof ahtilzodydntibodied 8ifected

against the'(r(g%%cti\sg\mgle%lgrﬁgﬁbogy{@ﬁgibqﬁ%,’ prgzlt@{@}@gyg:n @@&%mejgl'[%’plaggtii_r}\l\gﬁich the

ik e ettt e LR e e
of Elisa plat®btehderoti chamilvivkeegtondeldetector ]| theargspeative twlotetutar (wlarker Rahhe
qugntififed Vﬁ%ﬁ;—ﬁ@ﬂ@?’lfgkérﬁ@iﬂnQE[ﬂ?&@ﬁﬁl}I}'@ti%ﬂﬁﬁFB%re(?Bﬁés E@P@Q)@Séﬂﬁ;mg(ﬂl_@ﬁfnaﬁs
it o vy TSy R U R s R rtr
claim 13. 2C5/4), anti-S100A8 (clone 2H2), anti-S100A8 (clone 2Q396A), anti-S100A8
20 (clone 6A614), anti-S100A8 (clone 8L627), anti-S100A8 (clone 8-5C2), anti-
S100A8 (clone CF-145), anti-S100A8 (clone MRP8 7C12/4), anti-S100A8 (clone
S13.67), anti-S100A8 (polyclonal), anti-S100A9 (clone 1C10), anti-S100A9
(clone 2Q396B), anti-S100A9 (clone 4G9), anti-S100A9 (clone NO.19), anti-
S100A9 (clone NO.134), anti-S100A9 (clone S32.2), anti-S100A9 (clone S36.48),
25 anti-S100A9 (polyclonal), anti-S-100beta (clone SB6), anti-S-100beta (clone SH-
B1), anti-S-100beta (clone SH-B4), anti-S-100beta (polyclonal), anti-SCCA1
(clone 8HI11), anti-SCCAT1 (polyclonal), anti-SCCA2 (clone 10C12), anti-SCCA2
(polyclonal), anti-SCCA1/2 (clone B-9), anti-SCCA1/2 (polyclonal), anti-
thyroglobulin (clone 5E6), anti-thyroglobulin (clone 5F9), anti-thyroglobulin
30  (clone 5G4), anti-thyroglobulin (clone 11A16), anti-thyroglobulin (clone PB2),
anti-thyroglobulin (clone PB3), anti-thyroglobulin (polyclonal), anti-UHRF1
(clone 1RCI1C-10), anti-UHRF1 (clone 3A11), anti-UHRF1 (polyclonal), anti-
URG4 (polyclonal), anti-YKL-40/CHI3-L1 (clone 2011), anti-YKL-40/CHI3-L1
(clone 321806), anti-YKL-40/CHI3-L1 (polyclonal).
35
Thus, in summary, it can be stated that first all of the mononuclear cells are

extracted by density gradient centrifugation, thereby excluding CD16 positive



According to the invention, the analysis assembly for performing the method includes a device for
adding an agent inhibiting coagulation and/or agglomeration of 20whole blood (e.g. heparin, citrate
solution or another suitable anticoagulant); a deviceder performing a pre-selection or selection and
enrichment of all of the mononuclear leukocytes present in the blood sample by means of density
gradient centrifugation; a device for performing a selection and enrichment of CD14+ cells using

25antibodies. aaAREh CRe RN are- opiipnalvevarsio, Louplerhia magnelf heads of igan Elisa
plate; a device of perﬁ)rmmg d selection and enrichment 0 Ble+ ce?ls using antibodies against

CD16, whichardiéptoREniEIBVe R ik ceebiely td g Metid teaiRt e d-EH Eiids ¢ratls; B52shtonally, a
device for exsludingtbiik aells, withdhetvell stidadermali kelssCibh dieCiddbiaoe GEL6h floDbther

collective o@gqo&u@g%lpgggqyéee%gcgggqgg&ggar CD16+ cells using antibodies against CD56 or

CD57 or CD161, which are coupled to magnetic beads; a device for perforation and/or lysis of the
mononuclear leukocyte 35populations; a device for quantitative determination of the mononuclear
leukocyte pdputationg incartikismplate ¢e,g.bedasine npesi of ¢the ¢hetaitendetmgtregenasee ectivity by
means of Efiganplaterreadendnviie saoe FisePIpisdmwhiah thequalitpiive and avanfitalive
determination, ofyhe molecuiar markers (kes place, 2 device for analiaive ng duapfiplye
determinatioh of intracefUTArmoiecular markers P agocyfospeé) byrbﬁoo macrophages (€.9. with the
aid of Elisa Bplatéfeetaservetetiitinideséentdhndwsutaynledide eteaganse ppeedsing pstordtion of
lysis ofithe bleed &eliss fnstheie acgordingaie thedriastionm etdevicafos fixatob smd parmeabdization of
mononucle léljocytes can be provided before lysis thereof, preferably before or 10 optionally after
the selection and/or enrichment and/or separation of the blood macrophages or leukocyte populations
containing blood macrophages, in order to advantageously perform an intracellular binding of
antibodies directed @gaipstiritvacellatailynphag osyOBdd moldisuarmagikiers telbetguantified ladready

before the %%&!)Mﬁi‘?o&%tep characterized by positive selection of the cells using an antibody
15  directed against the cell surface protein CD16, which is either coupled to magnetic
beads or coated to an Elisa plate, follows. In case of a positive selection against
first CD16" cells, a further positive selection of the cells against CD14" cells with
the aid of an antibody, which is either coupled to magnetic beads or coated to an
Elisa plate, follows, or a negative selection against CD56" or CD57" or CD161"
20  NK cells using a magnetic antibody directed against the cell surface protein CD56
or CD57 or CD161 follows. As an alternative, positive selection against CD16"
cells and negative selection against CD56" or CD57" or CD161% NK cells can be
performed in one method step at the same time. In case of a positive selection
against CD16" cells, alternatively thereto, further selection steps can be omitted.
25
In further succession, the now separated and enriched mononuclear leukocytes are
destroyed by treatment with a perforation solution and/or a cell lysis reagent.
According to a method variant, beforehand, either immediately before the lysis of
the cells or immediately after the density gradient centrifugation, the
30  antibody/antibodies can be added to the molecular marker(s) to be detected with
permeabilization of the cells. Thus, in one of the steps following the cell lysis, the

quantification of the molecular markers contained in the cells is possible.

Furthermore, for the purpose of determining the inserted cell count, the activity of
35 the enzyme lactate dehydrogenase (LDH) in the lysate is determined in an Elisa

plate, wherein the amount of present mononuclear leukocytes can be calculated via



Below, the invention is explained in more detail by way of several embodiments: 1st embodiment:
20Positive selection of the CD14+ monocytes with the aid of magnetic beads; positive selection of the
CD14+CD16+ population, cell count determination-ad- quantification of the molecular marker, here
imPSA, in an Elisa plate. It is started with 6 ml whole blood, which is taken in a tube containing a
polyester 25 gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for example 1800

X g, 20 minyte II ft%em onuclear leukocytes, are isolated together with the thrombocytes above
the gel. The UG o Aeg et B dLe O oAb RO o

7.4), which SitRHENIP €N Bo AP eI BB A E8YiAE BEATHCARRINTRY Saes D enredrfigd.-

(ethylene-diamine-tetra-acetate) in order to remove the thrombocytes. The isolated mononuclear

leukocytes prg guspgndeddnf.-5 o RRERAIYION L) WhiSh canjaing Ak aiﬁgr@' e

EDTA, but not any. Ca2+ or Mg2+ ions, 35 an aliquot can be taken and stored at 2-8 C.

C. The
suspension"fS AfKEY WO AT HHE G IRER SR OF g AHC hedb e Yaar Badirtindiiyditcted
against the aglissiriheeraspigsn € Dol diréatymmbbéjr sutface]dor mxdenphd Y1 08 eastsnin 280a- 12 -

Alternativelgm@,reit@,&hﬁ&%ﬁ@r@lﬁn heiinenhated Witk i Q fig abanyniitady asiygatediith
modified D B-.X.ltaiotig against the cell surface anti(%en CI%14 t 2-8 C for 10 minut?s with shahing or

. %CUVI nzymatic. cColor_re CFIOH %c emyuminescence signa 1s.1ndt1}1]ce
swinging, w ereuﬁbn € suspension IS centrituge fS (094 g, o minutes), after |scard|ng e

supernatanPTSRRE EBIR lard yedigs pariatt iafotbane RS resdutivikpH P 1) weataimgtdi 1P REA and 2

mM ERTA, lutisptanyKeazhuoiilvigeeionsd Abcrdeqtaieraspeniitof magaalie beadkdreaiinge
Strepta"'d'”g%’@ﬁ ?JEWIQCaegISE%%W'Eelﬁ 452 ?'&ﬁPaQik?naQPﬁ?e %%’é\ﬁ‘ﬂ E@ee%é%ggﬁ‘g?%%f
mononuclear leukocytes and magnetic beads is shaken or swung for 20 minutes at 2-8 C, the cells

now bound B8 FhAGHBAESHEHAS Brid Yapaliatad WRHMHE Hidar 55 Meariel heyét; wherein the
supernatant is discarded. The beads are washed several times with a PBS solution (pH 7.4) containing

0.1% BSA-TH{Q%%&? 9@66?@1%%1&%@%@&%&9 i@ﬂf@ﬁﬂ@?981@@8@5%&%5‘6%‘3%9%%%6%@99,
antigen CD14 gn their surf bead pended in 0.5 ml PBS solution (pH 7.4) containing

[ ace eads are su
0.1 5 BSA BACTHRER BT ACHRRD3E &1 B30 DTMIDETBC SHEHDES BERBS Scpon use of the
antibody conjugated with modified DSB-X biotin against the cell surface antigen CD14 and the

magnetic beads Raagngskieptavdinem theik skrtage; theshaads,capbedaswanapdeskimaaald20
release buffer Po(ptaining modified biotin. The suspension is shaken or swung for 10 minutes at room
1n €S . . .
temperature’ followed by the magnetic separation of beads and supernatant. The supernatant is
removed, centrifudede(350 Log gl dinutdsy aeit suBPEHAEcREHAHPRBSHeILAsal ppreRUPBAttaining

0.1 %BSA andi2 BINLEDRT A, beih 10k anyrei@Zo it Dr nahdb suitable anticoagulant);
- a device for performing a pre-selection or selection and enrichment of all of
the mononuclear leukocytes present in the blood sample by means of density
gradient centrifugation;
- a device for performing a selection and enrichment of CD14" cells using

25 antibodies against CD14, which are, optionally reversibly, coupled to magnetic
beads or to an Elisa plate;

- a device for performing a selection and enrichment of CD16" cells using
antibodies against CD16, which are, optionally reversibly, coupled to magnetic
beads or to an Elisa plate;

30 - optionally, a device for excluding NK cells with the cell surface markers
CD56 or CD57 or CD161 from the collective of mononuclear leukocytes or
mononuclear CD16" cells using antibodies against CD56 or CD57 or CDI161,
which are coupled to magnetic beads;

- a device for perforation and/or lysis of the mononuclear leukocyte

35 populations;

- a device for quantitative determination of the mononuclear leukocyte

populations in an Elisa plate (e.g. measurement of the lactate dehydrogenase



A defined volume of the homogenized suspension (maximum 100 gl) is pipetted per well into a 96 well
Maxi-Sorp plate, which is coated with both a mouse antibody directed against the cell surface antigen
CD16, for example 5 gg/m1 of the clone 308, and with a mouse antibody directed against PSA, for
example 1 30 gg/m1 of the clone ER-PR8, and has been blocked (for example with a 5 % FCS (fetal
calf serum) solution). Dilution series of the suspension can be produced. An aliquot of the suspension
s to be kepf g 418 G, The plats s hgled (er example with ding fimyaralumipum folliand ipgubated
for one hour at room temperature or over night in tﬁ tefrigerator at 2-8 C. 35 - 13- scﬂutlon containing
1 % triton afigRdi iRy P RISIFEREHp LR BRIREIIFBARANS) BrlsspEEdnaHis e dekavdl 26§ addition,
aliquots of the kepi siispesitns qhali tardononucleapdenlaaytes detet e ikans ofitinathcellsibearing
the antigen (14,01 theingHdase Eﬁ&%@j%?&}’d%ﬁl@%&ﬂ&g@ examplenerpecHvehiNG, wells 5

and mixed with the volume of cell lysis solutiori deficient to 50 which contains 1 % triton g‘%d 1 mM
PMSF {pheRiitfefiadstfocRioP e R ereermBYet sy diStioA Sahigs &t fecoribharkiSSH! fsr
example bepwdena50pgimlysindo? dg/mloislpreldared as a standard, of which 50 gl of each
concentration are pipetted into each at least two free wells. Now, the plate is set to 2-8 C for 5 minutes
and 10 SUbﬁQHlen“y treatciad in thghultrasonlc bath (fior 5 mygl#t?& S%%IX the, plate bogﬁﬁr[rg immerses in the

er, according,.t mvengion, a devic and perm ation 0
water bath, a cage’moun edqéllg% yebeI}owt e Water surface serves as a s@pporﬁf er sealing the

plate and indgbamtglaarderkeariseratir®arie Hegs befare-byasidhescer mepiyrabdiidarsedies of the
calibrated Lépd pragitive fentrakin Rt iisis sadution faceramplenstaiting fremianl/8bA8«dibition, is

d f whi |.of | ipett h.at f
Wells, SubsL BTN 50 A LR, Som s T DR T e e

plate is seaféty HMISANRHIIP TR vitth HIt#AUM 46iIRiRdIRE: R 201SPAiRUEY S Fdorefierature.
Thereatfter, ialirat thie1 Inciybpied vegils saxe miked: it heakhrS A gbstgppindgf sel utloea (Vb &EOOOH), all
of the large Qify qlggtg[es are punctured with a needle, and the light absorptions of all wells are
measured in an Elisa plate reader at 492 nm. The intensity of the measured absorption is proportional
to the 'Cell count, which can be determined based on the standard. 25 Now, all of the wells are washed
five times witbl PBI kolutiem Gontairdnglei 06MAomOE Ye Tnden2ay Phersigpahe thieodiatis ire incubated
with a polyclonal detection antibody of goat directed against PSA, for example in a concentration of 0.5
gg/mlin qu,ef%%%ﬁle heonl.{r at room temperature. 30 All of the wells are now again washed five times
with PBS s ig 0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse
or rabbit, directed against the detection antibody and conjugated with the enzyme HRP (horseradish
peroxighasel doftexarsplecition concardration Of 2ggisel dies PBEBSselutian (FHNa4hds adeledisThe

incubation %St?'%o%pe&mﬁe@t%% i%lﬁqgf#@%ho&;pﬁl%ﬁdn, cell count determination and

quantification of the molecular marker, here imPSA, in an Elisa plate.

It is started with 6 ml whole blood, which is taken in a tube containing a polyester
25 gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated

together with the thrombocytes above the gel.

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
30 (pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
35 an aliquot can be taken and stored at 2-8 °C. The suspension is mixed with an
adequate amount of magnetic beads, which bear an antibody directed against the

cell surface antigen CD14 directly on their surface, for example 10® beads in 250



After all of the wells have been again washed five times with PBS solution containing 0.05 % or 0.1 %
Tween-20, 100 til of a substrate solution containing TMB (tetramethyl-benzidine) are added per well.
The incubation time is 15 minutes at room temperatue, thereafter, 50 til of a stopping solution (for
example 5 1 M H2504) are pipetted into each well. Finally, the light absorption of the wells is
measured in an Elisa plate reader at a wavelength of 450 nm, the absorption at 570 nm is subtracted.

The intensit ofA epﬁ asuy ed or t| elss%rsr%c()i%rstigplalctaot > amou at%fdlmWPlélA,lwhlggfcf:o n%e
determined'base est e representation of e results Is for exampl ected as pg

imPSA/cell %h@@@maﬁeetf&%éhsrw%@@B§E=F>éeln508me?§é%n%%réhm€ Ryl ep
embodimenTDIEP ositiZe &eté€ttifor of thenThlik6s morogyiekingthdhesaithgi magnéiicdupads; thesitive

selection offhe, (i £DIGi-PRRWtBRoCK!! gCOS'%ﬂ%I‘?éE‘S"”QHQP ﬁ%%ﬂ@“ﬂ?@%@%ﬁlﬁﬂ?o'ecu'ar

marker, here ImMPSA, in an Elisa pJate, It is starfed with 6 ml'whole blood, which is taken in a tube

contain ing éh&oﬁ?éls%&f %d ‘fféllsgﬁada% g éomhrﬁ%ﬁré?e%kﬂﬂtlgﬁﬁ gy@eﬁ?ﬁﬁ?@%’&‘u%ﬂtﬁe Brod (for
example 180012gn20 Fildes)palhof te ononudibr leukocites dreuistlated togetheragithtihe

thrombocytes aRovethe Helre JiaoisRIaladirells arervashed twice yrith BB posphate buffeced

saline) solutl(i 5(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2
mM EDTA e ﬂy ene-diamine-tetra-acetate) in order to remove the thrombocytes. The isolated
mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH 7.4), which contains 0.1 % BSA

and 2 mM EQTeA, thutsigpanyi 682t arovgrdciens, Pkat pliguat Canakadakereand saegkah 8 C. The
suspension k%ﬁ*ﬂsgﬁ%wﬁ %Eﬁ\ﬂ% “a%tez gl E‘&%‘%%%Pﬁéﬁﬁd"‘(@'?Heieﬁf%%%%t%‘tﬂ%%% %I@Cted

against the ce rface antigen CD16 direct %/ on their surface, for exam beads |n

AlternativelePidisl fﬁé%dgse%@rf eathbabicapasaatwih s iaghs aﬂpgﬁ%edv é%)ﬁ‘]ﬁgaféa ith
modified DIBebbiatinaagainshthesesk sirtane awtigea BB S:Eb]lﬁtmln?@ﬂ To4 Y1 Gomisintiesz With %haking

or SW'”Q'”QB‘S’!&er N jee 8?‘%8%@&&&'%9?&@@&9%%3?9 1l Hfﬁé&t&i‘t%ﬁﬁ%@@%@?
supernatant, t s arere d in 0.5 ml PBS solution (pH 7.4) contaiping % B 15 -
22 o EPPRC AP BE Ay O B M3 RS rf IR S GUNPBMEAHEl: el Bobring
streptavidinsotutheir Guifatd,fepaseniple 008 HeBdsinaB002sadtED BAftdruthe susperiSion of
mononuclegy ieukagyies AnekMapRelic iieadts is $hakedser of the antibody conjugated with
modified DSB-X biotin against the cell surface antigen CD14 and the magnetic
beads bearing streptavidin on their surface, the beads can be resuspended in a cell
20  release buffer containing modified biotin. The suspension is shaken or swung for
10 minutes at room temperature, followed by the magnetic separation of beads and
supernatant. The supernatant is removed, centrifuged (350 x g, 8 minutes) and
suspended in 0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM
EDTA, but not any Ca** or Mg** ions.
25
A defined volume of the homogenized suspension (maximum 100 ul) is pipetted
per well into a 96 well Maxi-Sorp plate, which is coated with both a mouse
antibody directed against the cell surface antigen CD16, for example 5 ug/ml of
the clone 3GS8, and with a mouse antibody directed against PSA, for example 1
30 ug/ml of the clone ER-PRS8, and has been blocked (for example with a 5 % FCS
(fetal calf serum) solution). Dilution series of the suspension can be produced. An
aliquot of the suspension is to be kept at 2-8 °C. The plate is sealed (for example
with cling film or aluminum foil) and incubated for one hour at room temperature
or over night in the refrigerator at 2-8 °C.
35
The plate is washed five times with PBS solution (pH 7.4) containing 0.1 % BSA
and 2 mM EDTA, but not any Ca’* or Mg?* ions. Subsequently, 50 ul cell lysis



swung for 20 minutes at 2-8 C, the cells now bound to the magnetic beads are separated with the aid
of a suitable magnet, wherein the supernatant is discarded. The beads are washed several times with
a PBS solution (pH 7.4) containing 0.1 % BSA. Upom3use of magnetic beads bearing an antibody
directed against the cell to surface antigen CD16 on their surface, the beads are suspended in 0.5 ml
PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions.
Alternatively thereto nu f ntibo onj ith,modified DSB-X bioti inst.the cell
surface ant%gotgrll(:it,glg1%g g% %hﬁﬁr%a%r?éﬁg %géggsfbglal{?#l%@%ﬁ){ I\}Fdllﬁdl 6%1%ﬁ9%r_ssﬁlrft§)cazi%ﬁ?eg§ga8% can be
resuspendetdSnPARSIER tBleasahulié! bolitadditigirtbdiitarBistnl the KeBpeNsRiNHEWHakdndk swung
for 10 minutesminecrutelmperaiues, dokdwie byathewidgabti:Hearatiop dideadgand Bugesnatant.

The superngfant i femoved. geatiiuaed 7 %&b@ﬂ“ﬂﬁ“i‘?ﬁ)&J‘é%%@éﬂ%@?@&ﬂ@e@ {RLPRRpolution
(pH 7.4) contajning 0.1 % BSA and 2 mM EDTA, but not ,anyaceif + or Mg2+ grés. 20 A defined volume

2
of the RomdGeEnBEtF SUEHEAE Y PRt beY gl iEop e d P Gl thed 4 o6 RIS S plate,
which is coated withomotimd rhoudd dMitiddy plivecyédragaynstitie el Burfade Jantigeh €D ok . for
example 5 gg/mibRTsigclone MR8 dnd WA ammouseapiibpsydisgoied,againgh & SAvdonexample 1
25 gg/m1 of the clo(pe ERﬁRgéradn% p%%Pc%eg&)lolcg?d (f%r exargl[;flea ithab % FCSd(fettaI calfhserum)

solution). DHUTHH Sefdd of thie suspension can be proecilﬁce%(.’l}fn atlliqulgf1 oq‘rﬁwglgﬁgﬁenlsnloonelg 0 be kept

at 2-8 C. THé gragl i wealedsfor Skanrswitheliréafitmidr WurkindnPfoif) alfd incubEBEforBAe hour
at room tempekiereryoveanidhtintthie uairkgenatobath? 13:C5 3aihbeplatals washes i times with
PBS solution (pH.7.4).containing 0.1 %,BS 2 TA, Ca2+ + lons.
Subsequenltrllyr/l?%% %elscé @@S@%&ﬁgﬁ{g}ﬁltﬁ%%l@?%t%ﬁ a%%xglﬂ E?A(/]Iéél\gléFt%% PLMOsT AR
(phenyl-metiSyY-SURS Ry EHRRATAL) are pipetted into each well. In addition, aliquots of the kept
suspensions of all 35 mononuclear leukocytes or of the beads with all cells bearing the antigen CD16

on their Surfé‘ﬁ%@p@aﬁ’fﬁgt‘éﬁg dBle?c@yaHHrHP&Ib%fviﬁ%r sepspRleLaRRaGivRlY be nugls andimixedqwith the

volume of cell lysis, solution deficient to 50 which contains - 16_- 1 % triton and 1 mM PMSF .
(ohembmo S A A SO P FS i Ahe, CRUNEH bR B bNB L ARBLR 5 bhSiHble
between 50:phyfanth 2 exgmplis Yrepaetram a stadiidlibf tichs 50 gp ofedath coreshardtioh are

pipetted intq,gadh s Ipatwackegowelis:iovn K1 Patetie $ehis 2R K- foN e HipWEF R 115.

subsequently treated In the ultr ic bath for 5 minutes (only late bottom immerses in the water
bath, a cag%x{lnﬁits)%%lfga@%g%@%@?ﬁﬁﬁh%uk%{éi} Sur Izg%%osrle%\/rgsag;d%&)sgopﬁgﬁg‘. élrrgg][eeacﬁr%emeo%elate and
incubating &keoRhH ¢ehsePtird {orselrdunpeaneaBle woligherviighaluandnutbhodbaed dethéogalibrated
LDH positiveocaiitioldn aeldysis sohpionfay. eRacnpiéstarding frome anbiZs0e dliludion e pidrated as a
standard, o i f C ' I i C I two. fr Is.
Subsequent 3} S%Qé? I%&lselsﬁ%}t?g%g gzo?lﬁf}ognggrgﬂgﬂg?dgf?ggﬁ ?&l%g%e%ﬁéﬂ%{hgeﬁgﬁﬁgtrg plate is
sealed imp@theabiete ighviies Hitmdrtiih folf Staakiera P8 28 niHutd sratsom dempretdftid
Thereatfter, EliGf thnincubaded vaelld ¢2e maxed hithie@alkib0 gifstdpping:salution {aM:GHICAOH), all
of the large ais RybRIgs ateREnGres Wit ngedis. ainddhe fight @bscrationsrf allyvelig are
measured in an Elisa plate reader at 492 nm. The intensity of the measured absorption is proportional
to the Tell count, which can be determined based on the standard. 20 Now, all of the wells are washed
five times wihwB8lsofuticnvedhiaining &0804ive 0ings PudeRBY. sPhetieuporn thiawell8. e Incubated
wit/h ai pongign?! ﬁe%ctme@ﬁti@@dmfeg@%&iceeﬁ zngi@fSEPeSAnﬁf%@?@i”Wﬁliﬁ_a qﬂﬂ%wgﬁfdion of 0.5
gg/mlin or one haur at rqgom t eratyre. the wells are now again washed five times
e PBS <C e R B o N OB AT e
or rabbit, difeeted/ayaindtBre HitOOToROAEIHIP B¢ BRsfiagated with the enzyme HRP (horseradish
peroxidase), for example in a concentration of 2 gg/ml in PBS

All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS
35 solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.



30 solution (pH 7.4), is added. The incubation time at room temperature is again one hour. After all of
the wells have been again washed five times with PBS solution containing 0.05 % or 0.1 % Tween-20,
100 gl of a substrate solution containing 35 TMB (tetramethyl-benzidine) are added per well. The
incubation time is 15 minutes at room temperature, thereafter, 50 gl of a stopping solution (for example
1 M H2504) are pipetted into each well. Finally, the light absorption of the wells - 17 - is measured in
an Elisa plaje.reader at-a yavelength of 450 nm, the absorption-at 570 nm is. ted., The intensity
of the meas%%geé a Eo?té;igwneiswfﬁggoﬂﬁgﬁa%t% t g arhnou%?%}?%égg,&,gb ich (‘:Kgﬁ%%ggtesr%}h%%lbased
on the stan88r§ TS PePredetatioh & theyse8ud id 08 Bkahpie ehrdetédl 2l pdamPIRABINGUNt
(CD14+CDIoARelle ourlseh CIPdo ek s oraetsea tilado pecleae leukidey tésyuBediembosienent: 1 5
L0Positive siggHian o1 Bath it o g Adnanenyish Ad puseHRRIL R GR AR 1c

n

population with the aid of magnetic beads; cell count determination and quantification of the molecular

marker’ hert thPSAOH Aheehs [ifte MO 2t ¥ a Nvith B witid 8150 B0 SRRIHR Rlkihif iV el ttibe
containing aspolyesterd Sngah dridsa plathrsedimacitratevediutih. Byid&nmifughtiorbedthe dioad (for
example 189fhxgn 30 bR MdaITHCthemRNgNYEIgRT IRbkamdes Bisisatted RQgibat vl the
thrombocytes above tthe fg.eI.PST e izlolehted c%l s fre wash%qitwic witth PBtS @h%sphate buffered
saline) solu |§n%?blpl f’.4},mwh|c Additiona y gart COMAIN 0. Y35 BSA lft?os\/%% §6tum albumin) and 2
mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes. The isolated
monomyiclegmleukpeyientard sUSPeRe edsinl @ 3o BRsopltiast{gdicd. 4% which eontaies @dufe BSA
and 2 mM L+ + 440 liquot t issolved in a defined
volume of i%%ﬁi%ﬁo%&%tgjﬁ}% ?%ﬁitg}ﬁgﬁgrﬁ% %&%@% %ern?/ -n@%%;%/ﬁ%ulfonyl-ﬂuoride),
and stored at 2-8 C. The suspension is incubated with 10 jag of an antibody conjugated with modified
DSB-X biotiti'4gaihstitheesell surface antigen CD14 at 2-8 C for 10 minutes with shaking or swinging.

15 Positive selection of the CDI16" monocytes with the aid of magnetic beads;
positive selection of the CD14*CD16" population, cell count determination, and

quantification of the molecular marker, here imPSA, in an Elisa plate.

It is started with 6 ml whole blood, which is taken in a tube containing a polyester

20 gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated
together with the thrombocytes above the gel.

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
25 (pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
30 an aliquot can be taken and stored at 2-8 °C. The suspension is mixed with an
adequate amount of magnetic beads, which bear an antibody directed against the
cell surface antigen CD16 directly on their surface, for example 10® beads in 250
ul. Alternatively thereto, the suspension can be incubated with 10 pg of an
antibody conjugated with modified DSB-X biotin against the cell surface antigen
35 CDI16 at 2-8 °C for 10 minutes with shaking or swinging, whereupon the
suspension is centrifuged (350 x g, 8 minutes), after discarding the supernatant,
the cells are resuspended in 0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA



30 The cells are centrifuged (350 x g, 8 minutes) and, after discarding the supernatant, resuspended in
0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions.
An adequate amount of magnetic beads bearing stréptavidin on their surface, for example 108 beads
in 300 td, is 35added. - 18 - Thereafter, the suspension of mononuclear leukocytes and magnetic
beads is shaken or swung for 20 minutes at 2-8 C. Therein, the beads labeled with streptavidin bind to

antibody copyoated i PRE: DG, hich.are ppund go.cells wih (e surfase Anfigen GhRa. & The
separation ot the cells ound to the magnetic bea swith the aid of a mtgbe magnet Tollows thereto,

wherein theP§aperhedaigssHisBEraEin THE teits Wik sfadiReseturly tihedonts dPBYsBlutisn (pH
7.4) containidgddl1l % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, and subsequently
resuspended in a cell to release buffer containing modified biotin. The suspension is shaken or swung
for 10 minutes at room temperature, followed by the magnetic separation of beads and supernatant.

The supernatdft i FetHSDERS ot IR IEDS Y | B hRAYLES )2 RdRpEperads 308 fIABES Wbiution
(pH 7.4) contaimigd ;129 BB @AchR P EDTAs mel ot any lOaRd oo NMy2-micgrs: tin diglsotof the
sulsriensions@g@meuigitﬁtaﬁg ﬁ%fﬁl%ﬂ@ﬁﬁg?:epﬁitgdﬁtd@?ﬁh@ﬁ ECE@ Hi%%t\éﬁtuf%%ll(ﬂfcﬁﬁdﬂelagsc
solution co In|N o triton an m nyil- -SUITO =Tigoriae) an e " .
Now, 1o oS SRS A5 (B A e AR At g AL b S St BnE L 77 rboay
directed agBinéx-thépeall wiafatanngnfsis dDadsobeténtsaratei hodexdigsiecd raonteddsdalloo and

shaken or sweng dor0JminaiBg @t h8theil hasaparatiensehthe aellsibgundda the omagnetREsads
with the aid it et follows erei ) tﬁj;lﬁg’ i d. T eads-with the
cells are wass%ﬁlgt%g}a\? ral ?r%%%%%lgm%g Eo%t%n@éﬁ%?gé%?ammg 1{%1&0 g%ﬂ%‘% a[er% 2 éﬁhM

EDTA, but Mg any Ca2 JF WV rils [Befele atRiihetf GoRimE6f ABHRAKY sERRIYSHEAtaTHify 1 %
triton and 1midi BMISP §phehHimeathyEsinfonyld uaritehidaddeti ghe [yBHte isnsetiie 263 gnéoicat least

5 minutes. Noyalkqtihie sellysaiemag iratediinilie wikasonic PAthior S uiptias a3 3Q Suiipble
magnet is used for removing the beads from té; corresponding lysates, an ?ﬁ?ge are once again
et CLAB00 B Lo e A GEMER DEiie Lo Shm A AR L 0 e
pipetted per Welliimttes 86 awi MaxpSetprplaiel lodish iy cbated gvithia sepaseiantibbbyadiscoidd
against Psé\uﬁ‘é&%mp@‘ﬂé}%ﬁér%ttm 9'9%&&5&?%@%&@@9@6@'QC@OB(fHﬁﬁ%@W%W“h as
% FCS 35 fggalec%lé gelrﬁjra)foltitli;%)éA%\gﬂfﬁlgn ?§ﬂe§ raggl{gg%%%t&bf% fCﬁ%eKam ezbet en 50

a m . .
pg/ml and nggm,ls prepared as_a PSA standard, of whic volume of each concentration is

pipetted int& Bdch dvubast sy frae waId &~ 10 Eurthermore, a dilution series of the calibrated LDH
positivg control in cell lysis solution, for example starting from a 1/2500 dilution, is prepared as a cell

Count.s‘ta”dﬁr(? Tﬁfn‘é’ﬁ"%l Qngl.%f ‘?ﬁ&%%ﬁg&ﬁ@ém@{& QSteddniq.fasD AbeRs) W lpeewells- The
plate is seale kfor example with cling film of aluminumfoil) and’ .
per well into a 96 well” Maxi-Sorp plate, which is coated with both a mouse
antibody directed against the cell surface antigen CD14, for example 5 ug/ml of
the clone M@P9, and with a mouse antibody directed against PSA, for example 1
25 ug/ml of the clone ER-PRS, and has been blocked (for example with a 5 % FCS
(fetal calf serum) solution). Dilution series of the suspension can be produced. An
aliquot of the suspension is to be kept at 2-8 °C. The plate is sealed (for example
with cling film or aluminum foil) and incubated for one hour at room temperature
or over night in the refrigerator at 2-8 °C.
30
The plate is washed five times with PBS solution (pH 7.4) containing 0.1 % BSA
and 2 mM EDTA, but not any Ca’* or Mg>* ions. Subsequently, 50 ul cell lysis
solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride)
are pipetted into each well. In addition, aliquots of the kept suspensions of all
35 mononuclear leukocytes or of the beads with all cells bearing the antigen CD16 on
their surface are pipetted in any number of, for example respectively two, wells

and mixed with the volume of cell lysis solution deficient to 50 ul, which contains



5incubated for one hour at room temperature. Subsequently, 50 &tl LDH substrate solution are added
to each incubated well of the plate, the plate is sealed impermeable to light with aluminum foil and left
for 30 minutes at room temperature. Thereafter, all abthe incubated wells are mixed 10 with each 50 gl
stopping solution (1M CH3COOH), all of the large air bubbles are punctured with a needle, and the
light absorptions of all wells are measured in an Elisa plate reader at 492 nm. The intensity of the

measured absorption is propprti ell coun ich can b IE(igter. inedbased on the cell
count stanglarsdg ?E (I)lwa,‘%a%p(g {Rm&gﬁggﬁef\?va%%fd}ﬁ%fpﬁinse%ﬁ\%ﬁel Orsqoqe tioﬁbl%:ron('a'fﬂﬁ|0nr e’0_.305 % or

0.1 % TwedhIpHonrsFdehHoh rase MR AF Pub et vt '8 PeRTSHa AetibAthiodEydf oat
directed agpirptRSliAsfar @xadiplte vf avtockerttnation eddh T gglenitimnfoB Susopipertdphintodgaédr one

hour at roomy temperafyer, 20 AllAfhawg!s @e paneagainwaghed fivetimgs with, FR® solyion
containing 0.05 % or 0.1 % Tween-20. ﬁﬁsecond.a%antlbody for example of mouse or rabbit, directed
J

against the ST EXiH6A Ant S With ﬁ@eﬁﬁy%@ﬂﬁﬁﬁh@gyaﬁﬁgﬁb@%%ﬂﬁg&, for
example in ancoeicestratidheof2aggy/rhatin RBSa2Bsolatiote(bidliz ] ys kalded.tihewattibatiofatiene at
room tempekgiure is agaipperg.hour. After all of the wells have been again washed five times with PBS
solution containing 0.05 % or 0.1 % Tween-20, 100 gl of a substrate solution containing 30 TMB
(tetramethyl-benzidine) are added per well. The incubation time is 15 minutes at room temperature,
thereafter, 30f§IrofealstapPiaPEokigsd (urubeamnplatr e MASoWearEIspEtadliaty eathtiveff. Hnally, the

Ii%ht ahsorm&ma:phﬂgaweﬂﬂﬁsmeaswﬁesjrbamﬁliaalwaéeetem?@swteﬁgtbloﬁﬂé@mmyistbe )
absorption 0 i e 1€ intensi 3 .absarption Is, propork 35the
amouﬁt of i%ﬁé}ﬁﬂ%ﬁh%ggah%%d%t%gn&ﬁ%f rﬁa%/efc){%n t né?sﬁl?a}rgcﬁé 1(?%%%} %gsr%gr%é{gr%%%oér? of the

results is foP8i&linpib kraEtetrhsqog FHB SRR IPEs P EERA AR errrsh IS Bt eide EIsE4¥ détts or else
mononucle8uleidqeytds). 3th dnidoineehtirate solution are added to each incubated well of

the plate, the plate is sealed impermeable to light with aluminum foil and left for
15 30 minutes at room temperature. Thereafter, all of the incubated wells are mixed
with each 50 ul stopping solution (1M CH3;COOH), all of the large air bubbles are
punctured with a needle, and the light absorptions of all wells are measured in an
Elisa plate reader at 492 nm. The intensity of the measured absorption is
proportional to the cell count, which can be determined based on the standard.
20
Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of
0.5 pug/ml in PBS, for one hour at room temperature.
25
All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS
30  solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.

After all of the wells have been again washed five times with PBS solution
containing 0.05 % or 0.1 % Tween-20, 100 ul of a substrate solution containing
35  TMB (tetramethyl-benzidine) are added per well. The incubation time is 15
minutes at room temperature, thereafter, 50 ul of a stopping solution (for example
1 M H,SOy4) are pipetted into each well. Finally, the light absorption of the wells



5 Positive selection of both first the CD16+ population and subsequently the CD14+CD16+ population
with the aid of magnetic beads; cell count determination and quantification of the molecular marker,
here ImPSA, in an Elisa plate. 10lt is started with 6 il whole blood, which is taken in a tube containing
a polyester gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for example 1800 x
g, 20 minutes), all of the mononuclear leukocytes are isolated together with the thrombocytes above

the gel. 15The isolated cells age washed twice with PB ‘;ﬂho hat %@fered aline) solution_(pH 7.4),
which adaigr g Se it ORI WAt LR IR amh 3 SIS B Ak SpHUAd

(ethylene-drdHindtdtr sURdERS IR inl BRI P Vet e BSTSS LY RSO TP HE IS B RERPRIGII R e ar
leukocytes dre suspenaddd imPG.A W HBIS ol i deielrhd et 4)aselioh chatainsdard % BSA and 2 mM
EDTA, but not any Ca2+ or Mg2+ ions, an aliquot can be taken, dissolved in a defined volume of cell
lysis solution containing 1 % triton and 1 mM PMSF (phen)ﬂ%m thyl-sulfonyl-flugride), and stored at 2-8

C. ThesuspelisiGRIESHRIAIBPIvithesT Ry 5t dh KhiboU B RIGETET With HA o dhie X BiBtin
against the 2IP s4iffalod Ghntigkn G216 &8 R1® Cdoll 51 0r28seinutem witH shdkimgooy swinging. The cells
are centrifuged (350 x g, 8 minutes) and, after discarding the supernatant, resuspended in 0.5 ml PBS

solution (pl—érz.gg %ogtlarhrgrrllg 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions. An
adequate a 3tic 30beads bearing streptavidin on their surface, for example 2 x 107

beads in 50 td, is added. Thereafter, the suspension of mononuclear leukocytes and magnetic beads
is shaken opsviting feeletminutas Bbr8 st hekei et beads takelsd with 3betepiaxitin fied to
antibody copygaiedyyEh PSRKRIRUR: M ED &¢ BN IR Gellowih g susiace ARGRM SR 46-

and quantification of the molecular marker, here imPSA, in an Elisa plate.

It is started with 6 ml whole blood, which is taken in a tube containing a polyester
15 gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated

together with the thrombocytes above the gel.

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
20  (pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
25 an aliquot can be taken, dissolved in a defined volume of cell lysis solution
containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and
stored at 2-8 °C. The suspension is incubated with 10 ug of an antibody
conjugated with modified DSB-X biotin against the cell surface antigen CD14 at
2-8 °C for 10 minutes with shaking or swinging.
30
The cells are centrifuged (350 x g, 8 minutes) and, after discarding the
supernatant, resuspended in 0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA
and 2 mM EDTA, but not any Ca** or Mg”* ions. An adequate amount of magnetic
beads bearing streptavidin on their surface, for example 10® beads in 300 pl, is
35 added.



- 21 - The separation of the cells bound to the magnetic beads with the aid of a suitable magnet
follows thereto, wherein the supernatant is discarded. The beads are washed several times with a PBS
solution (pH 7.4) containing 0.1 % BSA and 2 mM EDBTA, but not any Ca2+ or Mg2+ ions, and
subsequently resuspended in a cell 5 release buffer containing modified biotin. The suspension is
shaken or swung for 10 minutes at room temperature, followed by the magnetic separation of beads
and supernatant. The sypernatant is remaved, centri d; (350 x g, 8 minut é d suspended in 0.5
1 PBS ol NNy ATEonPision b seaf SRR e B e e A
defined volSAFE®T tI9E SEpRASIOR %Qo%ﬁﬂi%daﬁ&n&t afd derrfiiyethenBssdted i eiedoNéd in a
defined volymepod aelinybia atutioni bodiaicvngul e tritoitlamdiSB AMVbPMISE which are bound to
(phenyl-methylsulfgnyifluaride) ang kent @48 C. Now, the cell suspension is mixed with an
adequate amount of magnetic beads Ts bearing an antibody directed against the cell surface antigen
CD14 dn their surface, for example 2 x 107 beads in 50 and shaken or swung for 20 minutes at 2-8 C.

The separalibn of paeatells &b thrd dolthéd ovaghttichisemdg neithe theaslisl with shitablé ofagsettidllows,
Wf:er_ein Ehﬁgmne}m&ﬁsd(i)ﬁﬁgd%d- @@rm%dﬁé/vgnhléeﬁqﬁeﬂgt are W?s%faegeaevq*wé timpggwith.a fPBS
solution (p . ontaining 0. 0 m t not any.Ca2+.0 + 10Nng, betore a
defined voltyvrﬁgﬁ 5 cseeflvl(flrsg}]ls 451 |0W1(§6natagr€r$gs zl%t]t(r’i'i’oﬁ%ﬁg 1 mﬁ@l"lf’%é&g %'1 [%M%A and ?

(phenyl-meth)L SURBAVIIGIIHY) 48 vlded oTRd SySaenss aat b @ eoilat Teawt s pdeditas aneld, all of
the cejblysatgs ave bigdte civhthmutisasairieativfoti b. Mnetass prS shilaiRanag et Js uped dor

removing the, QA fomp {QS&QQ%}%?Q&JP& %ﬁi"é%ﬁzgggg_ [H%yn?fr

e in tri (14000 x g,
10 minutes). A defined volume of the supernatants imum gB%g?% igg |§f(‘§[tt?e%{]p5gr%v%§ﬁslr1aéga 96 well

Maxi-Sorp PRREM ek il ESatdd SRAtATh AL 8 BANBEdy Bistibgrdgaingt Psa, fortiRaisple 2 §g/m1 of
the clone ERHIRBdexhd hak Haeh BBSkedl (faoexgrhple. ditkhantadhi FE D 30 {fetdd calhsérampbblution).

A dilution seijes of Tﬁ_ﬁoﬂbti’i%?t E2A Jpng amRJﬁsbeA\ﬂeﬁfﬂq%%tPgmh@f% RATYniSPIERAELES @
PSA standard, of Whl%"li a enﬂrged V?Iumeé),%g%(:g{ioncen ration is pipetted intg each at least two free

wells. FurththFEH eREdl the'Esibrated T B Posfitte Cirtroith Cell SIE sUItISAT for
example staxirgifrors 4 #2500 diludoh,isvbieMEEd plsca Wethetuyit 88 istapbiéhao uflwhickl 3@ Ml of each
concentratigp aure @ipetted into each at least two free wells. The plate is sealed (for example with cling
film or aluminum foil) and incubated for one hour at room temperature. - 22 - Subsequently, 50 &tl
LDH substrate solution are added to each incubated well of the plate, the plate is sealed impermeable
to light withMfurmitdendell aHanenrsion3 rttrds atithosi tdeperureonherabffap2ards theddtubated
wells age mbeedlibvitih eachtkQigl diepaivd sghiicn (hY cHBGCHMQH}, alhaktie @IYsaisbulbkies are

punctured ‘%Hﬁ@cgﬁ?g}eﬂﬂ%ﬁ%‘fé@ﬂigh{ 8589%51%‘3# Wells %B?l@ﬁhaé%%ﬂﬂg%%ﬁ%%ﬁ'%?e%esder at

I
492 nm. The Intensity o easured absorption is proportional to the cell count, which can

determined®asdd bn T SERUGHHRS RIS D RISHI Shene dwardisrRepdshaPrtRe dritkelviith PBS
solution contaitiblg Grdg6tdioll.dws, Wieenr2 0hd sereuporihe wielsadedndiizabed dsitviahpdiyclonal

detection appifedy of9QaEditeciad AgABSLRB A 198 §XIMRIS AN FrEonesrbALARiAL DY 98/ An PBS
SOIUtIOzQ (pl_!ar?d%’ rfr?l(/loﬁ%lf%rt%tr%%rinat%;nggmtgrreﬁ/[g“ ions, before a defined volume of cell
lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-
fluoride) is added. The lysate is set to 2-8 °C for at least 5 minutes.

Now, all of the cell lysates are treated in the ultrasonic bath for 5 minutes, a
30  suitable magnet is used for removing the beads from the corresponding lysates,
and they are once again centrifuged (14000 x g, 10 minutes). A defined volume of
the supernatants (maximum 100 ul) is pipetted per well into a 96 well Maxi-Sorp
plate, which is coated with a mouse antibody directed against PSA, for example 1
pg/ml of the clone ER-PRS8, and has been blocked (for example with a 5 % FCS
35 (fetal calf serum) solution). A dilution series of recombinant PSA, for example
between 50 pg/ml and 2 ng/ml, is prepared as a PSA standard, of which a defined

volume of each concentration is pipetted into each at least two free wells.



15 All of the wells are now again washed five times with PBS solution containing 0.05 % or 0.1 %
Tween-20. A secondary antibody, for example of mouse or rabbit, directed against the detection
antibody and conjugated with the enzyme HRP (hersgradish peroxidase), for example in a
concentration of 2 gg/m1 in PBS 20solution (pH 7.4), is added. The incubation time at room
temperature is again one hour. After all of the wells have been again washed five times with PBS

i [ 0
solution conaing 0.5 % 411,26 Twieen;?h 190 of & sybsizate seluion conialning 25, TE
(tetramethy enZ| ne) are a er well. e Incu atIOI’] time IS mlnutes at room tem erature

thereafter, 501§tioma E@éﬁﬁiﬁ@lgkﬂuﬂam@r freamnpld/2 MUgHu P ard hipksachtaseads e UBinally, the
light absorpitandaifrtheofvellsi ih i gsLitddeinc Are Ehisenplatéore acke pai e tad vetengibhoh d 5 simytbe

absorption gl-279 Y. 'SfﬁHbMQFéqg SEOR IR ohihe MEASUIGE 3RSRTRHINIS RIROFIARAlTg 30the

amount of IimPSA, which can be determined based on the standard. The representation of the results
is for e%amb‘?&‘él?ﬁéﬁfbéoésofia PSR ERRIEMAE B LES-CD 16+ cells or else CD16+ cells or else

mononuclear leukocytes). - 23 - 5th embodiment:  Positive selection of the CD16+ population with

the aid of mm%wﬁmgis,sgeupqmdﬁsﬁgmm@t@mﬁmlqw%a@tm afdbe melasular warker: here

ImMPSA, in 5}?, 5E(ysa plate. t Is starte?e\anth 6 mlw Ie bI wh| oi taken Inf?%%%é:qg%?l ing a

polyester ge QR0 P uPs8 ulrsn Gitrate S0 uetlrcr)rllwe yecteon éa‘%n e Bisd r example 1800 x g,

20 m|nutes)3%Wbﬂﬁésm@ﬁéﬁmlﬁanm&%?t@%ﬁ'@ﬁéﬁétéﬂ11@fd@éth’é¢wbi@ﬁeﬂ1@ﬁliémtﬁ)@%é§dabove
the gelo Thewinalatesh Gl akeoppshedswice mithvP BEI (piomsphate ibeffered saling) selbtinn (akd 7.4),

which add'tﬁﬂqaé %P%”x%‘%ﬂt%'%@ 120 BRAKRON n%he‘ B0 ﬁ'@H{‘é‘P)ﬁPQ@IP'X'r?%easured in an

(ethylene-diamine-tetra- acetate in order to renTove the thrombocytes
Elisa plate reader "at 492 nm. The intensity of the measured absorption is

proportional to the cell count, which can be determined based on the cell count
standard.

15
Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of
0.5 ug/ml in PBS solution (pH 7.4), for one hour at room temperature.

20
All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS

25 solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.

After all of the wells have been again washed five times with PBS solution
containing 0.05 % or 0.1 % Tween-20, 100 ul of a substrate solution containing
30 TMB (tetramethyl-benzidine) are added per well. The incubation time is 15
minutes at room temperature, thereafter, 50 ul of a stopping solution (for example
1 M H,SOy4) are pipetted into each well. Finally, the light absorption of the wells
is measured in an Elisa plate reader at a wavelength of 450 nm, the absorption at
570 nm is subtracted. The intensity of the measured absorption is proportional to

35 the amount of imPSA, which can be determined based on the standard.



The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH 7.4), which contains
0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, an aliquot can be taken, dissolved in a
defined volume of cell lysis solution containing 1 % @riten and 1 mM PMSF
(phenyl-methyl-sulfonyl-fluoride), and 20 stored at 2-8 C. The suspension is mixed with an adequate
amount of magnetic beads bearing an antibody directed against the cell surface antigen CD16 on their
surface, for mple 2 x 1 7 be |n 50 n alternative of an nt| aonjugated with
modified D Ft(?rstealtalnstt he cgllrgﬁdfl cé%n%{;é’%‘%é‘b"f 82% eclin%% g %(ﬁ:éyfo%) ggmlnutes
with shakm@@?&ﬂwﬁ&néq \ﬁﬁ]éﬁétfp%]ﬁ%@%dﬁ?ﬁ@@éﬁéﬁdﬁ@&ﬁ&%@ﬁﬂ?ﬁﬂ‘@?bﬁ&@netlc beads
bearing streptavidin on their surface, for example 2 x 107 beads in 50 td, follows. Thereafter, the
suspensionof moponyclear leukocytes and magnetic beads is shaken or swung for 20 minutes at 2-8
C. Therein, the beads coupled to antibody 30 or the beads labeled with streptavidin bind to cells
beanné the antigen CD16 on their surface or to antibody conjugated with DSB-X biotin, which are
bound to cdleswitrethe burtface afitipgethCOr36. thke €EpEratipnoflthuelis bosnbists) tha thaghetic
beads with @Eﬂd@@ﬁuﬁ@ {ﬁa?cﬁ)mgnetfelI@tfusahetegq,ewbeaeymth%awz%mﬁt@rété%rﬂiﬁﬁar&ted The
beads are waahed sever tlme |th af’ SO|UtI HI 7. 41) clgguﬁlnln OF‘II% A and 2 mM EDTA,
but not anyaea a7 g(f+l%nn§) and su %(e%]uen |sso ea TR 2> S2 40 Hotined Votline of cell lysis
solution containing 1 % triton and 1 mM PMSF (phenyl methyl-sulfonyl-fluoride) and kept at 2-8 C.
Now, ail of IhQsCQJMY&@tQ&StHYQ theaied i theodirasesicibatixéarip minwesoatisuitabie saenet is used

for removin S"'eil???dnsgf 08?1}(@5@9?8'9951}1%?1 ezmaéy”t]%ﬁn% %%g% %389'%%%‘1%@(99&&14000 X

g, 10 minut olume of the supernatants |s Ipetted per well into a 96
well Maxi-SotTpRife, IRPALIY € coMeRBMF S i) aiﬁﬁbawlaﬂeetear&gealﬁ%‘fﬁe% af5r BRamhsle

gg/m1l of theorgkrtherBR{RRG; dndinds bgen bbhocketh{fgebxample with a 5 % FCS to (fetal calf serum)
solution). A dilution series of recombinant PSA, for example between 50 pg/ml and 2 ng/ml, is
prepared a standard, of which a defined voJume of each con tion is pip tte into each at
least tiWo frgreﬁeveﬁ aEREhnare, WA ovaesidd SC&WB?QE%L%%E%%%W et ysis
solution, folpKample staingddonoaal /2500 didatiom, (5 bfepabed @vs)amellscuuntaﬁostamm)aa@do? which
50 gl of eacgRwopEENNAY adipatiaddoierrasb-aldepst bradres yellsyd hgepiaieishersied. (for
example with cling film or aluminum foil) and incubated for one hour at room temperature.
Subsequently, 50 &tl LDH substrate solution are added to each incubated well of 20 the plate, the
plate is sealetkittpéitadablRnenighe it ahaavhemafsi aradetdadrisotintteS Brooh tiemperture.
Thereafter, Bl nf $hedncehatad welisars suxeadvitindadhris0 4| Bmmgﬁplqnén GEWIGH3GROH), all
of the large 4 %”Hﬂﬁl%‘%s £ BN &Eé%d ‘Hl‘s%v” qie. f"lféfﬂ?elig%ﬁﬂﬁ%r%tkoréé %’él‘é’e S18&n

measured in an Efisa p ate rea er at 492 nm. The intensity of the measured Shsovotion
25proportiof i i e dl %L}ﬁtt%hfﬂﬁicanrlﬂeﬂdgw n@&lsagéalsthﬂeseéfpedéﬁtuorlde) and

stored at 2-8 °C. The suspension is incubated with 5 ug of an antibody conjugated
with modified DSB-X biotin against the cell surface antigen CD16 at 2-8 °C for 10
25 minutes with shaking or swinging.

The cells are centrifuged (350 x g, 8 minutes) and, after discarding the
supernatant, resuspended in 0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA
and 2 mM EDTA, but not any Ca** or Mg”* ions. An adequate amount of magnetic

30  beads bearing streptavidin on their surface, for example 2 x 10’ beads in 50 pl, is
added.

Thereafter, the suspension of mononuclear leukocytes and magnetic beads is
shaken or swung for 20 minutes at 2-8 °C. Therein, the beads labeled with

35 streptavidin bind to antibody conjugated with DSB-X biotin, which are bound to
cells with the surface antigen CD16.



standard. Now, all of the wells are washed five times with PBS solution containing 0.05 % or 0.1 %
Tween-20. Thereupon, the wells are incubated with a polyclonal 30detection antibody of goat directed
against PSA, for example in a concentration of 0.5-gg/m1 in PBS solution (pH 7.4), for one hour at
room temperature. All of the wells are now again washed five times with PBS solution containing 0.05
% or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit, 35directed against the

detection a b con ed he enzyme HRP orser ish per for Ie ina
concentratlgtr%1 of 2 g 1 g !)UE?@? %@S Uth%l(}/( ?ﬁ% is ad %8 The ﬁl(ﬁlj atl(%)ilz)%r%esgt room

tem peraturérﬁégﬂ@&r?‘&ll\%“ﬁodheﬁﬁf@r a‘fY]'(lﬁrl‘H@ V\FEHS HERAE HeaRtadhid inaaded i enisadstitss s
solution 5 coatdiaihged £al%iored. vih TwBs S 201 1001l pHa Bdbsttaie solytidn Ic6ntBIBMGgTMB

(tetramethy:Renzigie) plg EQP'QH%PEV el Theinghhation %Hl%é%&én@?‘k@?&s?fef%'@ iRREfpture,
thereatfter, 50 til of ag}%épmg solution (for.example 1 M _H2504) are pipétted into each well. Flnally the

light absorptiofPSF th u%qgtmaagwa %ﬁﬁ‘éﬂgé%a@?e%ﬁé’nﬁg’flg’@v%é BF 250'Aén e
absorption atoB 70 tamais rowinrécterkrThe ¢ntenbity of the thhe asigeetabsarptivmis pfdpadionad to the

amount of igpSAaichaan be detarmingd based n themstandatd.(3he serge%eﬂm@@ f theiresults
s for example eferiod 2o pg MPgAIcelsouns (CR67 el g sle mpronscies eyl g 156
EDTA, but not any Ca** or Mg”* ions. A defined volume of the suspension is
10 removed from it and centrifuged, the pellet is dissolved in a defined volume of
cell lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-

fluoride) and kept at 2-8 °C.

Now, the cell suspension is mixed with an adequate amount of magnetic beads

15 bearing an antibody directed against the cell surface antigen CDI14 on their
surface, for example 2 x 107 beads in 50 pl, and shaken or swung for 20 minutes at
2-8 °C. The separation of the cells bound to the magnetic beads with the aid of a
suitable magnet follows, wherein the supernatant is discarded. The beads with the
cells are washed several times with a PBS solution (pH 7.4) containing 0.1 % BSA

20 and 2 mM EDTA, but not any Ca”* or Mg”" ions, before a defined volume of cell
lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-
fluoride) is added. The lysate is set to 2-8 °C for at least 5 minutes.

Now, all of the cell lysates are treated in the ultrasonic bath for 5 minutes, a
25 suitable magnet is used for removing the beads from the corresponding lysates,
and they are once again centrifuged (14000 x g, 10 minutes). A defined volume of
the supernatants (maximum 100 ul) is pipetted per well into a 96 well Maxi-Sorp
plate, which is coated with a mouse antibody directed against PSA, for example 1
pg/ml of the clone ER-PRS, and has been blocked (for example with a 5 % FCS
30  (fetal calf serum) solution). A dilution series of recombinant PSA, for example
between 50 pg/ml and 2 ng/ml, is prepared as a PSA standard, of which a defined
volume of each concentration is pipetted into each at least two free wells.
Furthermore, a dilution series of the calibrated LDH positive control in cell lysis
solution, for example starting from a 1/2500 dilution, is prepared as a cell count
35 standard, of which 50 ul of each concentration are pipetted into each at least two
free wells. The plate is sealed (for example with cling film or aluminum foil) and

incubated for one hour at room temperature.



Positive selection of the CD16+ population, subsequently negative selection of the CD16+CD56 or
CD16+CD57 or CD16CD16L population with the aid of 20magnetic beads; cell count determination
and quantification of the molecular marker, here ImRSA, in an Elisa plate. It is started with 6 ml whole
blood, which is taken in a tube containing a polyester gel and a 0.1 M sodium citrate solution. By
centrifugation of the blood (for 25example 1800 x g, 20 minutes), all of the mononuclear leukocytes
are isolated together with the thrombocytes above the gel. The isolated cells are washed twice with

PBS (phosphate buffered saline) solution (pH 7.4), which additionally can contain 0.1 % BSA gbovme
serum albutRP &R BonN) EDFR(biheHe gisRIHeR PacaRdae ioh Gieeris vhAledetRE

thrombocytese phedsalaigd anonoseddedrilepkoaytddare sigpendddaiuthmamh FBS sotlitien (pH 7.4),
which contajgs O}, BaA 858 %iﬂl}é‘e‘?ﬁff’é BYLROLARRY. GRZ3 A MALh IS AP AYpt %’%&? taken,

dissolved in a defined volume of cell lysis solution 35 containing 1 % triton and 1 mM PM

(phenyl-methUR<tShy Lt HERP RS AP Ve SR QERp dhs It he rftken thl?‘él?’}’é%seﬁ{fate

amount of mageleticbedats bemddtcanahtibodigtirebted Hyainst theélceltldsdacermatigesd GD 26 on their

- 26 - surfagg; {Qr pramnigader 197 Readsin. 5%@' Aanalfedrative. g Qfan amilegyernivgated

with modified DSB- %(n% in ealgetlthe cnell S aﬁe antlgen CteDr%(lS cg(riw Be |g1é:ubat dat2-8 C fotr 10
minutes witR sﬁaﬁlhg or swmglng W 8lrleu]oon e 538ition oef sh'd equa F2°Smoun ofcmagne IC beads

bearing streéstadielifl-on their Ssurface, for example 2 x 107 beads in 50 td, follows. Thereafter, the
suspension of mononuclear leukocytes and magnetic beads is shaken or swung for 20 minutes at 2-8

C. Therein lm)qx/b ?P%F%@I\%gﬁg %pé“?x?ds\fled five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of
0.5 pug/ml in PBS solution (pH 7.4), for one hour at room temperature.

15
All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS
20  solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.

After all of the wells have been again washed five times with PBS solution
containing 0.05 % or 0.1 % Tween-20, 100 ul of a substrate solution containing
25 TMB (tetramethyl-benzidine) are added per well. The incubation time is 15
minutes at room temperature, thereafter, 50 ul of a stopping solution (for example
1 M H,SOy4) are pipetted into each well. Finally, the light absorption of the wells
is measured in an Elisa plate reader at a wavelength of 450 nm, the absorption at
570 nm is subtracted. The intensity of the measured absorption is proportional to

30 the amount of imPSA, which can be determined based on the standard.

The representation of the results is for example effected as pg imPSA/cell count
(CD14"CD16" cells or else CD16" cells or else mononuclear leukocytes).



or the beads labeled with streptavidin bind to cells bearing the antigen CD16 on totheir surface or to
antibody conjugated with DSB-X biotin, which are bound to cells with the surface antigen CD 16. The
separation of the cells bound to the magnetic beads2®ith the aid of a suitable magnet follows thereto,
wherein the supernatant is discarded. The beads are Is washed several times with a PBS solution (pH
7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, and subsequently
resuspendesdhiré%tggéliﬁtlaé%?se buffer containing modified biotin. The suspension is shaken or swung for
10 minutes attoom temperature followed by the magnetic separation of beads and supernatant. The
supernatant is removed, centrifuged (350 x g, 8 minutes) and 20 suspended in 0.5 ml PBS solution
(pH 7.4) cortainiivg G.dl bt BSAoéintle?2 GIM EDpépiatinat amh Gh2-+aar Myiia jorsiAtdefisedvidlume of

the suspengignis JSTY A ITOM.h 838 s HA6H. Shenralish 2 dizsalverdn adefingsvolyme,of cell
lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonylfluoride) and kept at 2-8 C.

25 Now, the-Osit Q&%’ﬁension Is mixed with an adequate amount of magnetic beads bearing an antibody
directed against the cell surface antigen CD56 or CD57 or CD161 on their surface, for example 2 x

107 beads ift pOgjcski A RNRIEFRRIME 1 Elg&i,amﬁeﬂh@clxmnmg@&%w&%&miﬁgda SR diotin

against the cl suiface,3p gftigen CDSC oL DRI ACDIRT can b ncubated aj,2-6 ¢ G Agminutes
with shaklné or swinging, whereupon the addition of an a équaea tint'of magnetic beads bearing

streptavidircdatidi d$PAcE, tor Ekarips x vl pbable imooomy btk WBATES 2areninalatedf

shaking or syiogieg with-8he tHhembpayatioatfbencelisibound to the magnetic beads with the aid of a
suitable magnet follows, wherein the supernatant is kept. The beads with the cells are washed several
times with a PBS - 27 - solution (pHJ%;%Lcontainin 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or
Mg2-+ ions, THE WASHiRg SBlliinreidathrst i SUBrRAARhanaNSo REperadesBliaas solthRRarded.

The superngiéin? shlutidricis eeditifugeaty (3o0 cogtd minutésB Adéhioethyalerma af cethiyigiasblition
containing 1%y tﬂ@*ﬁ&?@ti&}FIIMe'?M%Eiﬁe@%Fdhé'c‘&%@}’ﬁ'&%‘f@@ylfé:l‘f@ﬂfé)e«)ei%h%dﬁﬁ‘%gr{%&%t%‘é'.' pellet.

The lysate is set to 2- 8 C for at least 5 minutes. Now, all of the cell lysates are treated in the ultrasonic
bath f& 5 minutes and once again centrifuged (14000 x g, 10 minutes). A defined volume of the
The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH

7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
an aliquot can be taken, dissolved in a defined volume of cell lysis solution
containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and
20  stored at 2-8 °C. The suspension is mixed with an adequate amount of magnetic
beads bearing an antibody directed against the cell surface antigen CD16 on their
surface, for example 2 x 107 beads in 50 ul. As an alternative, 5 ug of an antibody
conjugated with modified DSB-X biotin against the cell surface antigen CD16 can
be incubated at 2-8 °C for 10 minutes with shaking or swinging, whereupon the
25 addition of an adequate amount of magnetic beads bearing streptavidin on their

surface, for example 2 x 107 beads in 50 ul, follows.

Thereafter, the suspension of mononuclear leukocytes and magnetic beads is
shaken or swung for 20 minutes at 2-8 °C. Therein, the beads coupled to antibody
30  or the beads labeled with streptavidin bind to cells bearing the antigen CD16 on
their surface or to antibody conjugated with DSB-X biotin, which are bound to

cells with the surface antigen CD16.

The separation of the cells bound to the magnetic beads with the aid of a suitable
35 magnet follows thereto, wherein the supernatant is discarded. The beads are
washed several times with a PBS solution (pH 7.4) containing 0.1 % BSA and 2
mM EDTA, but not any Ca®* or Mg”* ions, and subsequently dissolved in a



10 supernatants (maximum 100 gl) is pipetted per well into a 96 well Maxi-Sorp plate, which is coated
with a mouse antibody directed against PSA, for example 1 gg/m1 of the clone ER-PR8, and has been
blocked (for example with a 5 % FCS (fetal calf serurw)-solution). A dilution series of recombinant PSA,
for example between 50 pg/ml and 2 ng/ml, is prepared as a PSA standard, of which a defined 15
volume of each concentration is pipetted into each at least two free wells. Furthermore, a dilution

series of thacaliprated LR psitye gantral i, eal xaisselien: for SxAMPIS SiAMNG (IoB\RGH2500
dilution, is prepared as a cell count standard, of which of each concentration are pipetted into

each at Ieaéf’ﬂ%ﬁ]'é@wéﬂ]s.s?ﬁ@‘blht@‘i@@éﬁ?e@ﬁd?e@k%gﬁ whith cling film or aluminum foil) and

20incubated for one hour at room temperature. Subsequently, 50 &tl LDH substrate solution are added

to each incypgated yell ot e Riate, he-plale I53qalgc IMAR MAANG 2. Ighinvihakiminhm folland left

for 30 minutes at room temperature. Thereafter, all of the incubated wells are mixed 25 with each 50 gl
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are pipetted into e ht absorption of the wells is measured in an Elisa plate

ch well. Fjnally, the li |
T At St gD S e R RGBS LB A et Rl or e
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standard. 13lh® seRITseiAion of thedsatlisipdes@xample effected as pg imPSA/cell count
(CD16+CD56 or CD16+CD57 or CD16CD16L cells or else CD16+ cells or else mononuclear

leukocytes). 7th embodiment:
Subsequently, 50 ul LDH substrate solution are added to each incubated well of

20  the plate, the plate is sealed impermeable to light with aluminum foil and left for
30 minutes at room temperature. Thereafter, all of the incubated wells are mixed
with each 50 ul stopping solution (1M CH3;COOH), all of the large air bubbles are
punctured with a needle, and the light absorptions of all wells are measured in an
Elisa plate reader at 492 nm. The intensity of the measured absorption is

25 proportional to the cell count, which can be determined based on the cell count
standard.

Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
30  detection antibody of goat directed against PSA, for example in a concentration of

0.5 ug/ml in PBS solution (pH 7.4), for one hour at room temperature.

All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
35 directed against the detection antibody and conjugated with the enzyme HRP

(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS



Negative selection of the CD56 or CD57 or CD16L population, subsequently positive selection of the
CD16+CD56 or CD16+CD57 or CD16+CD161 population with the aid of magnetic beads; cell count
determination and quantification of the molecular marker, here ImPSA, in an Elisa plate. It is started
with 6 ml whole blood, which is taken in a tube containing a polyester gel and a 0.1 M sodium citrate
solution. By centrifugation of the blood (for example 1800 x g, 20 minutes), all of the mononuclear
leukocytes are isola (igt éher WE\" thethrombgcytes above the gel. The is Aat d cells are washed
twice with FEL IOl sHater bt Het ey o e B e R AT,
BSA (bovin@%{aﬁ‘um albumin) and 2 mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the
thrombocytes. 35The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH 7.4),

which contaifg 0.1, {6 &S ang A1 5P TeeeRub pRLAYSRAT BMgehdong.an siIolfan e taken,

dissolved in a defined volume of cell lysis solutionl - 29 - containing 1 % triton and 1 mM PMSF

(phenyl-meBANaUHESy Riloriaed)r dhli foletean228 - Hfhi sQEFe Al fiodttioRn o Bikiiisate

amount of rMadBetit:braus ndabienzah zmtibody didectegdeagainst théheelirsumbat® antigen GD36 or

CD57 or CIYi64@8 thebshrieey def@xampie 0 Abhgadsrin %5?@%@&@4@{@%%5&&9 of an

antibody con; zﬁe th modified IaSB-X biotin against the ¢ ﬂs rface antigen CD?? or CQ57 or
K/E %d\ééaaf'ft Q_lgeét 1{160 eacEﬂ weQPhrfiHarLf ,? l11\1,%% %on of th

CD161 can be inctiba _ Cfor 10 minutes wit a %g of s ngﬁlﬂgs,O ereupon g’% dition of
an adequatt dnfgsntast Maghdtltsbaddseheaday atrepravighenanhidiralraee, o akeenpieon 21107

beads;in 50s5tah folpyss ikt rhbeseaffee iheeawapession ahaaennlalearirukecytpsopidtisagnetic beads

is shaken O{hSéV\élilII’l]gufS({_ gpim es‘iﬁg%BS an t%e&glgtﬁﬁ% g&?gg%?%%%%t@ raaé%gi dy or the beads

labeled with streptavidin bind to Cells bearing the antigen 1 on their surface or
to antibody conjugated with DSB-X biotin, 15which are bound to cells with the surface antigen CD56 or
CD57 or Crhelrcphnessapaiationf ofhit e el s hieufud textire phagfikivccdeadp wvitn Al Bf @osuitable
magnet foII@@yﬁ ﬁgergéq)l,svm%rg@m%ggmﬁtq@lﬁﬁ)@% The beads are washed several times with a
PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM 20 EDTA, but not any Ca2+ or Mg2+ ions, the
washihsg solution is added to the supernatant and also kept, the beads are discarded. The supernatant
solution is EhkiflyetRBO:. x g, 8 minutes), the pellet is suspended in 0.5 ml PBS solution (pH 7.4)
containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions. A defined volume of the
suspensiongs removed from it centrifuged tfglzlépellet 5 is dissolved in a defined vol of cell
ore soltch B B G P L D LRl criac] AP LDt at 2.8

C. Now, the"dIEEIBERsioN isGTRkEdGRI ancid&efRate R0t aronatpittie beils the aid of

20  magnetic beads; cell count determination and quantification of the molecular

marker, here imPSA, in an Elisa plate.

It is started with 6 ml whole blood, which is taken in a tube containing a polyester
gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
25 example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated

together with the thrombocytes above the gel.

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

30 mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
an aliquot can be taken, dissolved in a defined volume of cell lysis solution
35 containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and
stored at 2-8 °C. The suspension is mixed with an adequate amount of magnetic

beads bearing an antibody directed against the cell surface antigen CD16 on their



bearing an antibody directed against the cell surface antigen CD16 on their 30 surface, for example 2
x 107 beads in 50 j.d. As an alternative, 5 jag of an antibody conjugated with modified DSB-X biotin
against the cell surface antigen CD16 can be incubated at 2-8 C for 10 minutes with shaking or
swinging, whereupon the addition of an adequate amount of magnetic beads bearing streptavidin on
their surface, for example 2 x 107 beads in 50 td, follows. 35 - 30 - supernatant is discarded. The

beads with the.cells are wash everal times with a PBS solution (pH 7.4).contajnin 1 % BSA and
2 i EDT AV Sl 7 .mgﬁ P e Bl e BB R B0 of o
lysis solutiofPEdhEalsthIvitbeedihiaA P Bint PMER asienyi-hedsilsurbfa-nabsee) dRd&ersto 2-8 C
for at least bamincieatddout, 2i80f théozell lysaias arentidatdd kirtheoulvrasogia hathhtae bpoindbes and

once again genifioed (FA900: She 10TYBHIES): A fé?ﬁ;dﬁfé%lﬁgnﬁe%frfﬁg SHRGHAJANS deripum 100
gl) is pipetted per well into a 96 well Maxi-Sorp, 1%§Cme, which is coated with a mouse antibody

directed agaER s KOS5~ B ore L Yh/heRds iReddHe PRORS, and has been blocked (for example

with a 5 % FCS (fetal calf serum) solution). A dilution series of recombinant PSA, for example between

50 pg/ml anph¢ Rafmwk, ispEeraipdAsa PSA mianslard.at whiatbawelinggavalpeeefeaeds is
concentratiop i e%'po%tted |ntofea at l%%%t tw? ree. ells, 15 .Furtk}e more, a di yftlfgn series ocI the
S

calibrated L posmvsewélc?rﬁro(frin cerlliliysise 56 uéon, \%r engﬁbrfet Sr |%%d oM & 06 M6 , IS

prepared a®h &l kenstit ibatesrayiohviHiept 801 globéadH e ssenberionarBpirEteanitid achhat least
two free wellsiTheplale isrsealasiodexesnpleavih qling ivpBralvminymailanddnesbadechfor one

hour at roowelil?mﬁha{ Eeslﬁ,ga§gg%?%%%r@¥) é%o &tl LDH substrate solution are added to each
edl

incubated well of the plate, the plate i3 sealed impermeable to light with aluminum foil and left for 30
minutes at room temperature. Thereatfter, all of the incubated wells are mixed with each 50 gl stopping
solution (1M EH3Pan alf ahthedHrgeoain dubhles are 26t puhehdre o itithee ned ddé, aamnai thiel dight

absorptions,of alkwelsiaiemaastied inReRlismplag aadelat A%\ ribE IMeRSIBLARNG e
measured absarptjon is pro ortional to the cell count, Wg‘ll %3 be determlne(iI %asrﬁg on thg cell
count StandAAD SONBYE 2 RS WG retimaSh Bt e FHel MR BESBRboh ComSming .05 % or
0.1 % TweenMEDRrebponotrenwdlis” drer ivtgbatenswithdaspbhesional detestipre adtibouy slgoat
directed againsi RIAufer exampiens sheanceatatian oo GapaaAsy P BSalion (R ). ftar one

hour &t roorfemperatue, SoAlL of e wells aas nows agaly washed fve times with PES, solution
containing g?%gl&ﬁor Bi 0% ?Ween-%. A secon(?ary an%(bo&yfnfao% exampﬁg oflmouse or ra%bll%,
supernatant. The supernatant is removed, centrifuged (350 x g, 8 minutes) and
20  suspended in 0.5 ml PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM
EDTA, but not any Ca’* or Mg”* ions. A defined volume of the suspension is
removed from it and centrifuged, the pellet is dissolved in a defined volume of
cell lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-
fluoride) and kept at 2-8 °C.
25
Now, the cell suspension is mixed with an adequate amount of magnetic beads
bearing an antibody directed against the cell surface antigen CD56 or CD57 or
CD161 on their surface, for example 2 x 107 beads in 50 pul. As an alternative, 5
pg of an antibody conjugated with modified DSB-X biotin against the cell surface
30 antigen CD56 or CD57 or CD161 can be incubated at 2-8 °C for 10 minutes with
shaking or swinging, whereupon the addition of an adequate amount of magnetic
beads bearing streptavidin on their surface, for example 2 x 10’ beads in 50 pl,

follows.

35 After 20 minutes of shaking or swinging at 2-8 °C, the separation of the cells
bound to the magnetic beads with the aid of a suitable magnet follows, wherein the

supernatant is kept. The beads with the cells are washed several times with a PBS



directed against the detection antibody and conjugated with the enzyme HRP - 31 - (horseradish
peroxidase), for example in a concentration of 2 gg/m1 in PBS solution (pH 7.4), is added. The
incubation time at room temperature is again one ha@ar- 5After all of the wells have been again washed
five times with PBS solution containing 0.05 % or 0.1 % Tween-20, 100 til of a substrate solution
containing TMB (tetramethyl-benzidine) are added per well. The incubation time is 15 minutes at room

temperature | hereaf 5})4 g ttoplpln ﬁg Igor examp flg5%4)(aretp|8ett8gzmto each
O Etobi ehigk AL 1548

well. FlnaIIy t sorption of t ?Is 10 is measured In an Elisa plate reader ta Wavelength
of 450 nm, & abEBtptibheats?hiAm 19 RIHPadteadded iRdhsity Breie itladnred'sBsbeplionis

proportionabta dkex sandivod @feidn AHA, swbminﬂantba)dﬂiemmdrhaﬁegemh(ﬂﬁ)siagdardnniﬁhs)

representatipn gf fhg resHligdsdere @ ShRGRD %H%lmﬁgﬁ/ cgll ﬁ%‘ﬁt R (RN Iy (SR Tl
CD16+CD57 or CD16CD16L ceIIs or D56 or CD57 or CD16L cells or else mononuclear

leukocytes) RRtARRBSdRESE] ?@N]ega’tﬂfé diLtadr sk tRdhersss HEBsT r BB HSpultion with
the aid of nfhg@dfio bedekst fosiiivetselection of the CD16+CD56 or CD16+CD57 or CD16CD16L
population; cell count determination and quantification of the molecular marker, here imPSA, in an
Elisa plate. 25It is ar wrth I whole blood, w |ch [ n in a tuhe contai a polyester gel
andaO0.1 sodiurir cr#e ate so ﬁtro¥1s ‘;’/Sceern r &éé ion'd Sdoﬁor ext;lm?o e%Sg’é e glzflJnrgwlnutes)
all of the moReAuERHER etikBElteecdrel isBIAfR dXtogethlr mtnttwé)thrémaeﬁy@é abdvglme)éethQOThe

isolatad cellspeenwashed iigenvith RBS mmqspbmawgﬁdealnneﬂts)owt% @éil?MhM@Fb
additionally gan. contaip 9,1.20 §'§» oyine Seum, LH&%%Q% @4’-?}*? example |
fa { Aty R

(ethylene-diamirie-tetra-acetate |no er to removet monohuclear

romb
leukocytes H&BlLetdetl 0. 5 PSS adubish ?ﬁﬁpsb,lfrckf%ﬂyeh ot Bihe BSE difdS2 mm
EDTA, but ifittahy LA2¢rantyigahunns) aA alijuaboasee také ire disablveal it NPS defifve dexaluple of cell

lysis solutiof.cQRERINAgL A IARM 20 AN VG Rh&OU-Pethyzsidiony biUeH RS «20ckin 2 -
15 volume of each concentration is pipetted into each at least two free wells.
Furthermore, a dilution series of the calibrated LDH positive control in cell lysis
solution, for example starting from a 1/2500 dilution, is prepared as a cell count
standard, of which 50 pl of each concentration are pipetted into each at least two
free wells. The plate is sealed (for example with cling film or aluminum foil) and

20  incubated for one hour at room temperature.

Subsequently, 50 ul LDH substrate solution are added to each incubated well of
the plate, the plate is sealed impermeable to light with aluminum foil and left for
30 minutes at room temperature. Thereafter, all of the incubated wells are mixed

25 with each 50 pl stopping solution (1M CH3;COOH), all of the large air bubbles are
punctured with a needle, and the light absorptions of all wells are measured in an
Elisa plate reader at 492 nm. The intensity of the measured absorption is
proportional to the cell count, which can be determined based on the cell count
standard.

30
Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of
0.5 pug/ml in PBS solution (pH 7.4), for one hour at room temperature.

35
All of the wells are now again washed five times with PBS solution containing

0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,



stored at 2-8 C. The suspension is mixed with an adequate amount of magnetic beads bearing an
antibody directed against the cell surface antigen CD56 or CD57 or CD161 on their surface, for
example 2 x 107 beads in 50 j.d. As an alternative; 8§ag of an antibody conjugated with modified
DSB-X biotin against the cell surface 5 antigen CD56 or CD57 or CD161 can be incubated at 2-8 C for
10 minutes with shaking or swinging, whereupon the addition of an adequate amount of magnetic
beads bearjpg.siiepiavidin enibelsuriace. [arSxampIa® X407 peads RO falows JoTheggafer, the
suspension of monon clear leukocytes and magnetic beads 19 sha en or swung for §&m|nutes at 2-8
C. Therein, S tidadisBobpled iramtindey 6 terbeads RsIBaCRHITR SR pevitint B tdhcdlB Dearing
the antigen 6 RS or(EBY74r CDLEEGNTtheiiruface nrtimaniihodyncomjygatedrwith RSB 6 Idotin,
which are bpund to cells with the surface antigen CD56 or CD57 or CD161. 15 The separation of the
cells bound to the magnetic beads with the aid of a suitable magnet follows thereto, wherein the
supern%tant is kept. The beads are washed several times with a PBS solution (pH 7.4) containing 0.1
% BSA andweMaDIA thet wetlanh@a2been Mg2inions stivel washingssiutiothisPatflewtotibe 20

supernatant ghd @laf:kepss the beads arerdizearded. (e supernalanisalttiia 68 HfigeES50 x g,
8 m'”“tes)ﬂﬁé’e el i S‘éﬁgﬁ_‘ge&i g3 F’Bagﬁ%ﬁu“oer} (5{“1?-4%;}%8”%%”& 9,05 78 BRAangk2 mM
EDTA, but notan CasTror g TN dBtined VBiuhe of the ce suspension flmaximum Ogl)is
pipetted pePWRILES dhtto A6 SAENCKASHTS dhs sizliee rwhicH i E dateePnitts et dan diiee arinbley
directed againgt ths cell stefagecatiorndCaALA, vas exBmpieyS (ig/ Mok thesclerp 308, andwdtisa
mouse anti irect inst PS r p jjig/ml o -PRS, e
plocked (foh oo S D e A o aap e FhS b EACET

ilution series o uspension can

be prepared.’A REBidbAMBO¥6\Ethel G thR! SREhBidRGsRE 1 16 R ISGTRIdP Frds i SR IFEMBhi&Nt. The
plate is seatad {iavexacipienREA clvtg dineor bBéudeirrumi fril) badt ihoulrhtest fadank hour at room
temperature or over night in the refrigerator at 2-8 C. The plate is washed five times with PBS solution

(pH 7.4) containing 0.1 % BSA 35 and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, Subsequently, 50
i cell sis SORTERTESRRAHIAG 2 5aRSHHHA L rhfh SRR (S HfTAtbdry P BRGTNSSHE) Wb
pipetted int6@ac¢h Wl 6n addilib) T bf e 2 ph SuBdérisionl bf ail ckits CB3 6 notlbhearing the
antigen CDaf 6 fdeR4PILLRdEk Q. their surface are pipetted in any number of, for example two,
wells and mixed with the same volume of cell lysis solution, which contains 1 % triton and 1 mM PMSF
(phenyl-metm/lsuIfonyl-fluoride). Furthermore, a dilution series of recombinant PSA, for example 5

between 50/pg?mbadeneal/ml, is prepared as a standard, of which 50 gl of each concentration are
pipetted into each at least two free wells. Now, the plate is set to 2-8 C for 5 minutes and subsequently

treated in tI}@e Ié%z(?rggl?mﬁoro? mig%i%@nyrtl@ﬂg\teo 0, g’r{gﬁg &r@g%g%épii%ggﬁg&@ﬁ%ﬁ cage

mounted slightl ow the water surface serves as a support). ]
th&d&lbrated

incubating VENFteniperifite @nehouBrla S (00Er Gight§, & BifttiorPEerfe?
LDH positiveoporhatddbin celtlysibesohitiom ffonexamipte $teating feohh adi@600 eliturtiomaisoprepared as a

standard, of whigiieQclPb ekl GICENURLRI-RES, MPRIGHAPRIR SACkhatIRashiye free wells. 15

Subsequently, 50 &tl LDH substrate solution are added to each incubated well of the plate, the plate is
sealed impermeable to light with aluminum foil and left for 30 minutes at room temperature. Thereafter,
all of the indubatéariedily dhetmided lwith bt 50/ bl dtoppirig Bolution beM@HIDOOMpAlwtthe large

air bubbles @sp panctured vwih @ aref i aatkthe light absnrptionsieh adells reneneasued isran
20Elisa plateexgt%"fl&%r ?}%68 2xng3' 3_6‘ err{?rg%?essly %ilthoef q}?easf}lj(r)%%r%?a%ta@ti?er{li?ocytes are isolated
together with the thrombocytes above the gel.
30
The isolated cells are washed twice with PBS (phosphate buffered saline) solution
(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

35 The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,

an aliquot can be taken, dissolved in a defined volume of cell lysis solution



proportional to the cell count, which can be determined based on the standard. Now, all of the wells
are washed five times with PBS solution containing 0.05 % or 0.1 % Tween-20. Thereupon, the wells
are incubated with a polyclonal 25detection antibod2®f goat directed against PSA, for example in a
concentration of 0.5 gg/m1 in PBS solution (pH 7.4), for one hour at room temperature. All of the wells
are now again washed five times with PBS solution containing 0.05 % or 0.1 % Tween-20. A

secondary antibody, for. e of mouse it, 30 directed against the detection antibody and
conjugated (\:/f/)ll'gi?at né:-/n z1 r?%rﬁlpﬁ%(ﬁgﬁser:‘a M?ﬁgﬁd dlé ,n%;?r%Qgﬁglaﬁﬁ%an&%%%?ra%dnao_ 2 gg/ml
in PBS solutf8fe(hAt 245, 1 addisd STHRENeaBdioN theid HBGH RIRABMRLIERVAGAH BIREMILF. 35After

all of the weltabave hieen agaiﬂti\haelly_eaﬁlfmmmisthtEBwbhttixﬁameontﬁiig&_mg(ﬂl% %rar D 37%
Tween-20, 068 1¢f At BRI P& SRILLIOR, FRRIAHHNG T W BotejtamethiPaiziding) a1 addrd psr well.

The incubation time is 15 - 34 - minutes at room temperature, thereafter, 50 til of a stopping solution

(for examplB 4 M 1L EBDOHE ¢t s Bhcm okl And PP Asddnstidhcor ¢ {5 5s
measured inrdrgBiapiteoreabér/avna Wavelkengthtof 450hate dhet 8ot ptioer atb 0 mrteis wuthtracted.

The intensity, gk h me%wﬁgﬁ}?bwﬁeﬁ%@pm@%@&n%ﬁoo‘%tlaﬁ amepnt ofimkaA. ovhighyaanbe
determlnedbté%%e on the stan taar\gli. The re@reseglltl? on of.the r%srhjlt e|szfc)J(r %am%éseflfeggd 3s pg
imPSA/cell 2otmt (CB1B% CBER oY 8131%& 7 Ot iGgﬁleéi_ GRS o 8lse CB or'tBb7or cD16L
cells or elsédh@nGnuclear leukocytes). 10 9th embodiment: Positive selection of the CD16+CD56 or
CD16+CD57 or CD16+CD161 population with the aid of one-time application of magnetic beads; cell
count Thereafter, the suspension of mononuclear leukocytes and magnetic beads is
shaken or swung for 20 minutes at 2-8 °C. Therein, the beads coupled to antibody
or the beads labeled with streptavidin bind to cells bearing the antigen CD56 or
CD57 or CDI161 on their surface or to antibody conjugated with DSB-X biotin,

15 which are bound to cells with the surface antigen CD56 or CD57 or CD161.

The separation of the cells bound to the magnetic beads with the aid of a suitable
magnet follows thereto, wherein the supernatant is kept. The beads are washed
several times with a PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM

20 EDTA, but not any Ca®* or Mg®* ions, the washing solution is added to the
supernatant and also kept, the beads are discarded. The supernatant solution is
centrifuged (350 x g, 8 minutes), the pellet is suspended in 0.5 ml PBS solution
(pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca®* or Mg”* ions.
A defined volume of the suspension is removed from it and centrifuged, the pellet

25 1is dissolved in a defined volume of cell lysis solution containing 1 % triton and 1
mM PMSF (phenyl-methyl-sulfonyl-fluoride) and kept at 2-8 °C.

Now, the cell suspension is mixed with an adequate amount of magnetic beads
bearing an antibody directed against the cell surface antigen CD16 on their
30  surface, for example 2 x 10’ beads in 50 ul. As an alternative, 5 pg of an antibody
conjugated with modified DSB-X biotin against the cell surface antigen CD16 can
be incubated at 2-8 °C for 10 minutes with shaking or swinging, whereupon the
addition of an adequate amount of magnetic beads bearing streptavidin on their
surface, for example 2 x 107 beads in 50 ul, follows.
35
After 20 minutes of shaking or swinging at 2-8 °C, the separation of the cells

bound to the magnetic beads with the aid of a suitable magnet follows, wherein the



15determination and quantification of the molecular marker, here ImPSA, in an Elisa plate. It is started
with 6 ml whole blood, which is taken in a tube containing a polyester gel and a 0.1 M sodium citrate
solution. By centrifugation of the blood (for 20examié 1800 x g, 20 minutes), all of the mononuclear
leukocytes are isolated together with the thrombocytes above the gel. The isolated cells are washed
twice with PBS (phosphate buffered saline) solution (pH 7.4), which additionally can contain 0.1 %

BSA (bovine seru alpum' Q ang %Zﬁﬂ\/{)E TA {%htyﬁlgne-lciiiamine-te}tlra-acetatef) in order.E remove
the thromboC t%rsn.%% ilssoflgteC rm(%)rionu((a:legfrl 8u\iv<ocytes g?e Ss&éfaevﬁa ec§3 cllns(g.\ée m %%&btlgﬁ (pH

7.4), which REStaipk! 5 anogpBiS A Bhgor i ED A, BuBidt &y CarMoERME2: isnah iy det can be
taken, dissalvedgdh ddefined wobyaguehcbll dysis seldtiomn 3R tianthirihgnie %fthatdn lasd ohMGMSF

(phenyl-megiylzsyliguytfuoride), and stapg %?Msgﬁqpﬂgﬁﬁ%lém%ﬁg’ﬁg@ﬁd’&m jagfiep

antibody conjugated with modifieg DSB-X biotin against the cell surface gen CD16 and with the
same amouft {5jigy dPAAABbyEH S 5ated with biotin against the cell surface antigen CD56 or
CD57 or CD161. The suspension is incubated at 2-8 C for 10 35 minutes with shaking or swinging,

whereupon ihg,additign g{@r&@}dqc?%@s MOYRL REMAYNRECHRALSREA NG SHEBAYRInEN Hgir
surface, for examgle 2 X 10{ E)fea %lr}iﬁgo follows 3 35 - Tpeieager tge S speTsion offmt%nonuclear
leukocytes 8Iﬁ(dema%‘?ﬂ13tié: Iéerllg £ Shakén or s?‘wé"hgifor "Hifittes at ﬂ‘? 2o hVeOréllnm,ethg beads
labeled witlt spepabeitiin bimericnamibbles Dorjupredaditacsiotnl hsniellaal vitheD SHaX5B5th, which

are baynd tplgellswiitbhhe sustadevantigem 6iRe6 A bdAT7RFLlR Gl amwitrsne surfagampligen CD
16. pg/ml of the clone ER-PRS8, and has been blocked (for example with a 5 % FCS
(fetal calf serum) solution). A dilution series of recombinant PSA, for example
between 50 pg/ml and 2 ng/ml, is prepared as a PSA standard, of which a defined
volume of each concentration is pipetted into each at least two free wells.
15  Furthermore, a dilution series of the calibrated LDH positive control in cell lysis
solution, for example starting from a 1/2500 dilution, is prepared as a cell count
standard, of which 50 pl of each concentration are pipetted into each at least two
free wells. The plate is sealed (for example with cling film or aluminum foil) and
incubated for one hour at room temperature.
20
Subsequently, 50 ul LDH substrate solution are added to each incubated well of
the plate, the plate is sealed impermeable to light with aluminum foil and left for
30 minutes at room temperature. Thereafter, all of the incubated wells are mixed
with each 50 ul stopping solution (1M CH3;COOH), all of the large air bubbles are
25 punctured with a needle, and the light absorptions of all wells are measured in an
Elisa plate reader at 492 nm. The intensity of the measured absorption is
proportional to the cell count, which can be determined based on the cell count

standard.

30 Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of

0.5 ug/ml in PBS solution (pH 7.4), for one hour at room temperature.

35 All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,

directed against the detection antibody and conjugated with the enzyme HRP



The separation of the cells bound to the magnetic beads with the aid of a suitable magnet follows
thereto, wherein the supernatant is discarded. The beads are 10 washed several times with a PBS
solution (pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, the washing
solution is discarded, the beads are subsequently resuspended in a cell release buffer containing
modified biotin. The suspension is shaken or swung for 10 minutes at room temperature, followed by

the magnetjc separatign of beads and ernatant. The supernatant Is onl ntaining . CD56 or
CD16eDad S e L S T i 2B ssomvea

in a defined®0bitvR GHRell H)sits sldaEn EBAIAIRGYE D tih Hi@ A inionEEsiture is again one

(phenyl-mettydssulfonylfluoride) and set to 2-8 C for at least 5 minutes. 20Now, all of the cell lysates
are treated in the ultrasonic bath for 5 minutes and once again centrifuged (14000 x g, 10 minutes). A
defined volume of the supernatants (maximum 100 gl) is pipetted per well into a 96 well Maxi-Sorp

plate, whicH 1§ CoAtBditHe Mislise Mt dfs Birketly Agsined PEX fimstatipfe TBg/meBHMR clone
ER-PR8, andiasiieg)dI6cked(for lexaripeanithCh 306 ECSR25 ¢iehalraadt selunvnsolution)ink dilution

series of reqanpinadt-Beéniatsxampleheineenabrg/ml andi2 nglmlids wersrediasaRSts
standard, of wh efined volume of each corﬁgentg%tiop(i)% gigetted into ?ach at Jeast two flree wells.

ich a e
Furthermorg,uglgﬁﬁt%nrg%ﬁleggm reatc%trl?br%\ erioh posttive conttr%ﬁ)?rllngeﬁqy%flsf’gofé%ﬁf(flcgrrl%fample
starting fronh ¥112s80-dliugopi et e parecashaveell cBurlBo shentahd, BrswctoBgithe sxets
concentration @ pipedted intaerahpableashwe feg wellsichisenplatel 5 sealechfamesasnple with cling
film or alumj il incubated for. ratyoom t erat > n | L DH
substate so o e L A T RO b e t0
light with althRiABIAUBH SnEMER forsbirhicad atféermirthbratdrentthertiafdrrdil of the incubated

wells are mixgd with each 50 gl stopping solutiqn (1M CH3COOH), all of the Iqrge air .bubbles are - 36
- pU“Cthedﬂ'éhré;d@?&l?a@&H redight-ahaarptions of alhyiellsiare paeasyed i rlise plats reader

t 492 . ' of th ab tion, orti ltot | count, ich. b
Geterrtinec buRb IO 1 GBT GAdart SR Gt F o SIBIE T Aaed 106 fed with pes
solution cori&iing 005 % ol & IanPwede20 cTheeatgson, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of 0.5 gg/m1 in PBS

solution (plétz.ﬂﬁ!f%r%%gni%pur at room temperature. 10 All of the wells are now again washed five
times with ntaining 0.05 % or 0.1 % Tween-20. A secondary antibody, for example of

mouse or rabbit, directed against the detection antibody and conjugated with the enzyme HRP

(horsexadish peraxidase)c frexanipeDa €oocalbation o CDye/ m b ip PRE IS vaolutien {pd of.4), is
added. The&%‘g}ﬂ?&o"o%%% -até89m5§”?&%%%ﬁ IS P03 CepHIRUEBEET At OLBS avelisSave peen
again washed five times with PBS solution o o

CD16"CD161" population; cell count determination and quantification of the

molecular marker, here imPSA, in an Elisa plate.

25 It is started with 6 ml whole blood, which is taken in a tube containing a polyester
gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated

together with the thrombocytes above the gel.

30  The isolated cells are washed twice with PBS (phosphate buffered saline) solution
(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
35 7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
an aliquot can be taken, dissolved in a defined volume of cell lysis solution
containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and



containing 0.05 % or 0.1 % Tween-20, 100 til of a substrate solution containing 20 TMB
(tetramethyl-benzidine) are added per well. The incubation time is 15 minutes at room temperature,
thereafter, 50 til of a stopping solution (for example 32M H2504) are pipetted into each well. Finally, the
light absorption of the wells is measured in an Elisa plate reader at a wavelength of 450 nm, the
absorption at 570 nm is subtracted. The intensity of the measured absorption is proportional to 25the

amount of IMPSA, whjch can be determined based on.the standard. The representation of the results
is for exam ngrg e%ttgjggs gg ?r§5§x78§ Sclgﬁln%s(([fb)i%ql-gb%&élr %‘%%81%035&}0& gl??itlgg%&%ﬁiccells or
else monomf3dateikBeyiasingb adiisietsdirEnns|dbr6sH sttheceprisePd @re OB or

CD16+CD56r @@ [TB166C D5 T auGRA6 ERY16iapgpalation Wit thie aid50f magneiic Heads,tas déscribed

in the 3, Ssﬁd@y&% St g A Mifoated with 1%&5?1*?9&'iTB§BU>@iH?SfiHeégﬁ?Hﬁ”@lé’%UTFE%?ﬂeée addition

of an antibody against the malecular marker, here InPSA, with permeabilization of the - 37 - cells; cell
count deterAiSH&RBR Aok Sthiedt®h OPtHR! e &ndP AHRAER Abre fmSSIRT il GElLeHwiLh
Performancehdesigibed fomisolgtiorhef¢hpa®Dh6-+dDB® or € Dh6a®DBF 0 aBEDAECDABIg pepulation

according tgdhes9He amRodirepnty lhis tiarigdiwith 410t whle plegsiewhichiig’tajan dn A @mgn,
containing %%wsster gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1 X g, 20 minutes), all of the mononuclear leukocytes are isolated totogether with the
thrombocytes above the gel. The isolated cells are washed twice with PBS (phosphate buffered saline)

solutian (pHRedpafitbichtaddiigpaliyiean eoniadh Oal de BSAe (ko Sexum alaphvn} apgadimid EDTA
(ethylene-digming-IGraGATHAE) 0 AIFLLG EMR¥e- e HIQMROM S e ads coupled to antibody
or the beads labeled with streptavidin bind to cells bearing the antigen CD56 or
CD57 or CD161 on their surface or to antibody conjugated with DSB-X biotin,
which are bound to cells with the surface antigen CD56 or CD57 or CD161.
15
The separation of the cells bound to the magnetic beads with the aid of a suitable
magnet follows thereto, wherein the supernatant is kept. The beads are washed
several times with a PBS solution (pH 7.4) containing 0.1 % BSA and 2 mM
EDTA, but not any Ca’* or Mg”* ions, the washing solution is added to the
20  supernatant and also kept, the beads are discarded. The supernatant solution is
centrifuged (350 x g, 8 minutes), the pellet is suspended in 0.5 ml PBS solution
(pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg”* ions.

A defined volume of the cell suspension (maximum 100 ul) is pipetted per well
25 into a 96 well Maxi-Sorp plate, which is coated with both a mouse antibody
directed against the cell surface antigen CD16, for example 5 pg/ml of the clone
3G8, and with a mouse antibody directed against PSA, for example 1 pug/ml of the
clone ER-PR8, and has been blocked (for example with a 5 % FCS (fetal calf
serum) solution). Dilution series of the suspension can be prepared. A residual
30  volume of the suspension is to be kept, but not frozen at the moment. The plate is
sealed (for example with cling film or aluminum foil) and incubated for one hour

at room temperature or over night in the refrigerator at 2-8 °C.

The plate is washed five times with PBS solution (pH 7.4) containing 0.1 % BSA
35 and 2 mM EDTA, but not any Ca®* or Mg”* ions. Subsequently, 50 ul cell lysis
solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride)

are pipetted into each well. In addition, 25 ul of the kept suspension of all cells



15 The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH 7.4), which
contains 0.1 % BSA and 2 mM EDTA, but not any Ca2+ or Mg2+ ions, and mixed with 5 jag of an
antibody conjugated with modified DSB-X biotin agaifst the cell surface antigen CD16 and with the
same amount (5 jig) of an 20 antibody conjugated with biotin against the cell surface antigen CD56 or
CD57 or CD161. The suspension is incubated at 2-8 C for 10 minutes with shaking or swinging. After a

washing step with PBS solution (pH th re ded jn 0.5 mlfixing reagent (fpr example
ot forma|inf%ﬁh%%%g%ﬁ;sh%%“ s e R R o2
permeabiliZ2ib i BBsIne arf@ IntXHaRle Wit a'YabestNdniisey ditlettl agansst Pomarf Shugated
with the enzymie IskRﬁ’_t(m,rsezﬂﬁdlshq@eltmqidaSe)%r wit rbiati, fD_r eMnBMSP]iq/phlenfylhmedbylb
ER-PRS, foglﬁ?ogﬁm'ﬂw?cﬁeﬁ%ﬁ%ﬁéﬁﬁo%? sRlls R ENRSRE LWL B ERR S0P R xdhiid

suspended in 0.5 ml PBS solution %)H 7.4? containing 0.1 % BSA and 2 mM EDTA, but not any Ca2+
or Mg2% iofE 36 Hh MBIt Gt M diks BREd R a HehindtJafim& ordafiy3f KortisACH
containing tdndenoraand drmpRMSF (vhenyhmellagbsuonykduoeide) Nand, storedaae 2s8E.tThe

addition of angaelequats amauet ahaagpsticReadsbeadng steptavidis pn theih suHacmifarexample 2
x 107 bead inIS(hlil, fqllgwg tIQereto. Alternativelx ther to,bth%treatment of ti%e ells }\{\ﬁth llgixfngv reagent
and 35 per Bl stA hedii M AR B sRiddd s Eﬁ?seﬁolrﬁl df%h%aéFo{%%lcl)ﬁ Wherem atter réMmoval of
an aliquot, Wiichae tlissdResdsitT ved efiredURdIamhE of cell lysis solution containing 1 % triton and 1 mM
PMSH ¢phenyl-methyl-sulfonyl-fluoride) - 38 - and stored at 2-8 C, the cells are immediately incubated
with an adegquat i ri [di ir sugface, for Rle 2 x 107
ﬂ%ée?%ﬁl?ﬁ%“iﬁé g&%@@%ﬂ‘d *f&é\ﬂ?aﬁ%oﬁgr%@%%é}%g}@%gne Hage forpageie

beads in 50 pl. 5Theredtter, the suspension 0 nonuclear ocytes and mag?%etlc beads Is shaken

or swung fdiP26TnfiHEtes At SlgEonrpgiish otz rpetel WHhRIFE YA A B d focaMtibbties
conjugated switint bviotificasewalh ple withtDIgB¢ hiatity, 260 [d idnei bouisdpie petsdwithatheasdafaceoéintigen

the g L e o D e
discartled. gﬁ 1E4G8" Ye%%éﬁe%%ag/é SHAKS S OPBE ¢ 'én%’p???ﬁ@‘l:‘ﬂmﬁﬁﬁfﬁ@’ 6@ 9 BsA
and 2 mM EDTplabeit thet plageCazedeMgdpdonsatie wabiging wolutidnis discdlédnhéei6 fosads are
subsequentiy) resHaRaNdEdIBR £l pelease buffercantainingoneriifiae bintied WelRUSRERSIQAS

shaken or swi fo minutes at room temper, f by the magnetic separation of beads
and superngltlglﬁt?e %Ee%&l gr%é)tva%ltn §n7§7qéléln ai w%f L@%igg%\%%% %){rl 8E%+%E§§7acl>rr %ﬂ%’?’ CO1BL cells
is removed R BEisgiftiddda 350 ¢y, B ehifgréghnpleradrRéanding e SaParaERaRE HEditiBrAR0 of the
antibogly direlited ppainstdndeSAwitly perneahilizatinn ofitye cellshalreachs oeaurigdofigipallet is
dissolved i ' I ell lysis selutio ini .90 tri
(phenyI-m&h%gggﬁgﬁ?\Fﬁlﬁ@%gfggn%ggk ’t%%hcg?gl?géta%%gétg@rﬁé u%gg?%qgé#lﬁgg E%m%lﬁ suspended
in 0.5 ml fixing reagent (for example 1 % formalin suspension) after discarding the supernatant, 25
washed witlN ®8 Sasbluifidne(ptd1 Vs Hraften d dniiny ¢he neafterirtb deBed ihut RO gl peaimeapiliz@fiot® medium

and incubaigd with g, mpyse anthogy, ditegss against ARA 4ad sRAUVSRIEIWHD the fng¥BadIRP
(horserad|s$ peroxidase) or bl(zzt]#n, for 3xamp£ 1 %]/mlr_gf the clone ER-PRS, for ca. 2 mlnLLétﬁs.
Thereatter, L CHRD AR WAL BESSORRBAY P 7 4] SneHREIR LY e WSHHEN 981the of cell
30 lysis sol(tidm gontaimiRG S 9eltriion &pd 7 MIPMSE [sheratioethyEsuifoagifieoride) and set to 2-8
C for at least 5 minutes. Now, all of the cell lysates are treated in the ultrasonic bath for 5 minutes and

once again ¢entrifyged (14000 x g, 10 minutes), ined.volume of 5 supernatants. (maximum
100 g 1o péfihggutp%r S, B S R R B S oty
directed ag8ifst i<t InTmNESIERinYiFeEa86 B LA RS kbR 8) O Aed $6itdr Hidiand

directed directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS
solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.

35 After all of the wells have been again washed five times with PBS solution
containing 0.05 % or 0.1 % Tween-20, 100 ul of a substrate solution containing

TMB (tetramethyl-benzidine) are added per well. The incubation time is 15



- 39 - against PSA), for example in a concentration of 2 gg/ml, or with avidin or streptavidin (in case of
use of an antibody conjugated with biotin and directed against PSA) and has been blocked (for
example with a 5 % FCS (fetal calf serum) solution)3A dilution series of the mouse antibody clone
ER-PR8 conjugated with 5 the enzyme HRP (horseradish peroxidase) or with biotin is prepared as a
standard, of which a defined volume of each concentration is pipetted into each at least two free wells.
From this, it can be calculated back to the am of hound IMPSA. Furthermore, a dilution series of
the calibratch LR e e e P e e o, o
prepared ad i t 3°sPARBEed, BrakRIS0Y! of Bt edhedigittinhs are e tte dhnty Edth at
least two free wellsurBldei plate iisegied € forekample withetingthilmfot Bumninuie fall} anpdimcubated for

one hour atyae EMIRGHAMUE 3 UPRE ANV PO Fhk DL SURRIIRLS SHHTION A ES,AG0GHiImERED

incubated well of Is the plate, the plate is sealéd impermeapble to light with aluminum foil and left for 30
minutes at fBSrﬁWé’r%‘b%?étHP&%eY@Hﬁgr?%‘H B e SHRUBSLBARRN O B rikf Hith each 50 gl stopping

solution (1M CH3COOH), all of the large air bubbles are punctured with a needle, and the light
absorptionsiefallyyelic aiaimeasurpd ik amklisaplade sraAeT At 492 A fheAEeNSibs0f dbent
measured &%E%u%g OP [pEoB?r %ngo tOhre I{ £9 Btl g\ihlphlg%n belde_tarﬂgge% rbﬁg%;on the cell

count stan ow, all of the' wells areé washed five times wi < Soitition containing '05% or 0.1
% Tween-2015Hd neigBe it 0m ghonacdedisteateosaligion containing TMB 25 (tetramethyl-benzidine)

in cas@of use of an antibody conjugated with HRP and directed against PSA. In case of use of an

antibody cogtjug%t&gjd\{\{gh Eiotin and directed against PSA, beforehand, it is incubated with a polyclonal

antibody co 'RP and directed against mouse immunoglobulin, for example in a
concentration of 0.5 gg/ml, for one hour, thereafter, all of the wells are washed 30 five times with PBS
solution cortainiing:0.08 86tartD. o%o TheeeGI206 ThB 36CubatiofDinte QA Bubstra@Fbidiidnlcdntaining

TMB is 15 @Hﬁﬁﬁ%i%r%@lt‘%ﬁ@%‘[ﬁt%ﬁ’&H(@fﬁﬁf_%erapﬁgi%ﬂfoﬁ SePRIRg R IRmLHOr eXAMRIGE M
H2504) arefpéﬁ)eetted into each well. Finally, the_ light a

sorption of the wells is measured in_ an Elisa
plate 13ale SREBIUAGH SRS HiF A8 A EFHEH S ATOHA HE s BTE AL PR EhSRy of the
measured ghlsterption is proportional to the amount of imPSA, which can be determined based on the
standard. - 40 - The representation of the results is for example effected as pg imPSA/cell count
(CD16+CD?6.orSCD1§[+C 57 or,CD1 gﬁ%?%h c‘%lslc%r esl§e mononuclgar Ieukocytes . S%t (t3h slpomt, it

is to be men ibsnetéui??a Alof h%llagm(/)e mentioned embo |r1§1eenn%§, Whic 89(3%?5}% d%?n%nséﬁate the

quantificati¢§ ofirdP S A)- taexpHER Ai6ae sppiadto Barekitsiiagiiost & chhdBRdr tholecular
markers mestioned alsne xngharicuanifose mendoned ioelaincde antkthe gyantification] afdtnese

markers is %ffé:ttﬁ& i@llqgq}peqtm%mgctytggeagbjggtgﬂga&qn of mPSA. Furthermore, it is to be

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2

25 mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.

The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
an aliquot can be taken, dissolved in a defined volume of cell lysis solution
30 containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and
stored at 2-8 °C. The suspension is mixed with 5 pg of an antibody conjugated
with modified DSB-X biotin against the cell surface antigen CD16 and with the
same amount (5 pug) of an antibody conjugated with biotin against the cell surface
antigen CD56 or CD57 or CD161. The suspension is incubated at 2-8 °C for 10
35 minutes with shaking or swinging, whereupon the addition of an adequate amount
of magnetic beads bearing streptavidin on their surface, for example 2 x 10’ beads

in 50 ul, follows.



to pointed out that for determining the respective molecular markers or the respective epitopes thereof,
the antibodies respectively associated with these markers and/or epitopes are used. At this point, it is
to be pointed out that all of the above described partsin 15 themselves and in each combination, in
particular the details represented in the drawing, are claimed as essential for the invention. The man
skilled in the art is familiar with modifications hereto. -41 - Claims 1. A method for characterizing, in
particular quantifying, molecular marker(s) that are intracellularly absorbed from tissue by blood
macrophages that are 5Srecirculated from the tissue into the circulatory system, characterized by: the

following stdP&redisfinglén HHEROLEMNGE BISSaNWHIRH idBIiRcesayRatomaBBrsicag§rifhetation of
whole bloodhiRperieorming gsétectin andioeerriclrserCaniosrsepataiobafdslokd ¢hatropbiages or

leukocyte popuUIRtioNg FANIAINTO Blegd Macrophagstliowithesybnle 9&0%1Ped{£9wgalgﬁﬁfferaﬂon

and/or lysis of the selected blood macrophages or leukocyte populations containing blood
macrophagB¥ htidhARY 1ERREM B RaME SPEBAAF parHissH Soh PR Qelelird Bicbl 16!
macrophages witle tkocytd pepaiatisms(@Oitaining blood macrophages; performing a qualitative and
guantitative determination of phagocytosed, non blood macrophage markers, namely from molecular

markers arisipg from issue, afr previqus perfargtion andior Ixsis f 20the bload macrophages or
eukocyte populaﬁ%ns containing bfood macrop%ages. EHHE metidd accorcﬁng o CIAiIM L
magnet follows thereto, wherein the supernatant is discarded. The beads are
10  washed several times with a PBS solution (pH 7.4) containing 0.1 % BSA and 2
mM EDTA, but not any Ca** or Mg** ions, the washing solution is discarded, the
beads are subsequently resuspended in a cell release buffer containing modified
biotin. The suspension is shaken or swung for 10 minutes at room temperature,
followed by the magnetic separation of beads and supernatant. The supernatant
15 only containing CD16"CD56™ or CD16"CD57 or CD16"CD161" cells is removed,
centrifuged (350 x g, 8 minutes), the pellet is dissolved in a defined volume of cell
lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-

fluoride) and set to 2-8 °C for at least 5 minutes.

20 Now, all of the cell lysates are treated in the ultrasonic bath for 5 minutes and
once again centrifuged (14000 x g, 10 minutes). A defined volume of the
supernatants (maximum 100 pl) is pipetted per well into a 96 well Maxi-Sorp
plate, which is coated with a mouse antibody directed against PSA, for example 1
pg/ml of the clone ER-PRS8, and has been blocked (for example with a 5 % FCS

25 (fetal calf serum) solution). A dilution series of recombinant PSA, for example
between 50 pg/ml and 2 ng/ml, is prepared as a PSA standard, of which a defined
volume of each concentration is pipetted into each at least two free wells.
Furthermore, a dilution series of the calibrated LDH positive control in cell lysis
solution, for example starting from a 1/2500 dilution, is prepared as a cell count

30  standard, of which 50 ul of each concentration are pipetted into each at least two
free wells. The plate is sealed (for example with cling film or aluminum foil) and

incubated for one hour at room temperature.

Subsequently, 50 ul LDH substrate solution are added to each incubated well of
35 the plate, the plate is sealed impermeable to light with aluminum foil and left for
30 minutes at room temperature. Thereafter, all of the incubated wells are mixed
with each 50 ul stopping solution (1M CH3;COOH), all of the large air bubbles are



characterized in that 25the selection and/or enrichment and/or separation of the blood macrophages
are performed by means of a positive selection using antibodies directed against the surface marker
CD16. 3. The method according to claim 2, 30charagterized in that preferably after or optionally before
the positive selection using antibodies directed against the surface marker CD16, a positive selection
using antibodies directed against the surface marker CD14 is performed. 354.The method according to

anyone of the preceding.claim ar jzed in that - 42.-an ive selection for excluding cells
with the surl?gr%%rar (—:“xr)qst ng %Sn%iorg(‘tflj[@ %ﬁ%}o%é%rfgﬁo%p(iig%[rm‘%%?as%% anti %rcﬁésnéif%cted

against the BliffacBlatarkerdeDsb 49d/oreDShandiEeibLee! THE nBersursdcaRiAEPtCanyone of
the precedipgoplaitisn shasagierizdt tothal avpoditivenobaedative selédiaseds perfbemed] using t
magnetic beagds; which can be, preferably reversibly, coupled. The method according to anyone of the
preceding claims 1 to 4, characterized in that a positive or negative selection is performed using
antibodies coupled to an ELISA plate. The method according to anyone of the preceding claims,
characteriz&tbim,tht af phanttdiive e rershiedtioreofi thes mo fio MitTe ap let ko oyta populatibAS i%

or 0.1 % Tween-20. Thereupon, the wells are incubated with a polyclonal
detection antibody of goat directed against PSA, for example in a concentration of
0.5 ug/ml in PBS solution (pH 7.4), for one hour at room temperature.
10
All of the wells are now again washed five times with PBS solution containing
0.05 % or 0.1 % Tween-20. A secondary antibody, for example of mouse or rabbit,
directed against the detection antibody and conjugated with the enzyme HRP
(horseradish peroxidase), for example in a concentration of 2 ug/ml in PBS
15  solution (pH 7.4), is added. The incubation time at room temperature is again one

hour.

After all of the wells have been again washed five times with PBS solution
containing 0.05 % or 0.1 % Tween-20, 100 ul of a substrate solution containing
20 TMB (tetramethyl-benzidine) are added per well. The incubation time is 15
minutes at room temperature, thereafter, 50 ul of a stopping solution (for example
1 M H,SOy4) are pipetted into each well. Finally, the light absorption of the wells
is measured in an Elisa plate reader at a wavelength of 450 nm, the absorption at
570 nm is subtracted. The intensity of the measured absorption is proportional to

25 the amount of imPSA, which can be determined based on the standard.

The representation of the results is for example effected as pg imPSA/cell count
(CD16"CD56™ or CD16"CD57 or CD16"CD161  cells or else mononuclear
leukocytes).

30

10" embodiment:

Isolation of the CD14'CD16" or CD16" or CD16'CD56  or CD16"CD57 or
CD16*CD161" population with the aid of magnetic beads, as described in the 3",
35 41 51 6 7t and 9™ embodiment; either beforehand or thereafter, addition of an

antibody against the molecular marker, here imPSA, with permeabilization of the



performed in an Elisa plate, preferably by measurement of the lactate dehydrogenase activity by
means of Elisa plate reader, particularly preferred 20in the same Elisa plate, in which a qualitative and
guantitative determination of the molecular markers3ih-particular non blood macrophage antigens.
8.The method according to anyone of the preceding claims, characterized in that 25the performance of
a quantitative determination of the present amount of phagocytosed, non blood macrophage molecular

markers a”giﬂ%!r%%? “é@ﬁﬁtisdé’%ﬁf%{m%‘?o‘%% :gplﬁacrfﬁa%ft%icsﬁj RIS eRder andir, ehemiuminescence
measuring device. 309.The method according to ‘anyone of the preceding claims, characterized in that

as the molddtfat ndrarsElispantidtiar tissue markers and/or serologic markers, there are used
abnormal DNA methylation; 35- APP (a-I-fetoprotein); AHCY (S-adenosyl-homocysteine-hydrolase);

AMY2 (pangieas-amylastlesc ABed L I3 YBRNYNSHMUSH EMDsEPR L s A% 7 or

5 CDI6'CDI161 population according to the 9™ embodiment:

It is started with 6 ml whole blood, which is taken in a tube containing a polyester
gel and a 0.1 M sodium citrate solution. By centrifugation of the blood (for
example 1800 x g, 20 minutes), all of the mononuclear leukocytes are isolated

10  together with the thrombocytes above the gel.

The isolated cells are washed twice with PBS (phosphate buffered saline) solution
(pH 7.4), which additionally can contain 0.1 % BSA (bovine serum albumin) and 2
mM EDTA (ethylene-diamine-tetra-acetate) in order to remove the thrombocytes.
15
The isolated mononuclear leukocytes are suspended in 0.5 ml PBS solution (pH
7.4), which contains 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions,
and mixed with 5 ug of an antibody conjugated with modified DSB-X biotin
against the cell surface antigen CD16 and with the same amount (5 ug) of an
20  antibody conjugated with biotin against the cell surface antigen CD56 or CD57 or
CD161. The suspension is incubated at 2-8 °C for 10 minutes with shaking or
swinging. After a washing step with PBS solution (pH 7.4), the cells are
suspended in 0.5 ml fixing reagent (for example 1% formalin solution), washed
with PBS solution (pH 7.4) after 10 min, thereafter received in 100 pl
25 permeabilization medium and incubated with a mouse antibody directed against
PSA and conjugated with the enzyme HRP (horseradish peroxidase) or with biotin,
for example 1 pg/ml of the clone ER-PRS, for ca. 20 minutes. Thereafter, the cells
are washed with a PBS solution (pH 7.4) and suspended in 0.5 ml PBS solution
(pH 7.4) containing 0.1 % BSA and 2 mM EDTA, but not any Ca** or Mg** ions;
30 an aliquot can be taken, dissolved in a defined volume of cell lysis solution
containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride), and
stored at 2-8 °C. The addition of an adequate amount of magnetic beads bearing
streptavidin on their surface, for example 2 x 10’ beads in 50 ul, follows thereto.
Alternatively thereto, the treatment of the cells with fixing reagent and
35  permeabilization medium can be omitted at this point of the protocol, wherein
after removal of an aliquot, which is dissolved in a defined volume of cell lysis

solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride)



CA 50;

CA 72-4 (synonym: TA072); 5- CA 125 (synonym: MUC16); calcitonin;

calprotectin; CCSA-2 (colon cancer-specific antigen-2); CCSP-2 (colon cancer secreted
protein-2); 10- CEA (carcinoembryonic antigen); G¥BRB24A1; cytokeratin (CK) 8 and fragments thereof;

CK18 and fragments thereof; CK19 and fragments thereof; 15- CRP (C-reactive protein);
DDH (dihydrodiol-dehydrogenase); DKK 1 (Dikkopf 1); 0P73 (Golgi

cystatin B;

protein-73) és&nq ﬁ %Lgckt’zz)étﬁo I_plEs hu%ngeﬁg)age?%) mamma I‘)fg alkadléquﬁ Nount
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of magnetic ‘beads bearmg streptav1d1n on their surface, for example 2 x 107 beads

in 50 pl.

Thereafter, the suspension of mononuclear leukocytes and magnetic beads is
shaken or swung for 20 minutes at 2-8 °C. Therein, the beads labeled with
streptavidin bind to antibodies conjugated with biotin as well as with DSB-X
biotin, which are bound to cells with the surface antigen CD56 or CD57 or CD161
or with the surface antigen CD16.

The separation of the cells bound to the magnetic beads with the aid of a suitable
magnet follows thereto, wherein the supernatant is discarded. The beads are
washed several times with a PBS solution (pH 7.4) containing 0.1 % BSA and 2
mM EDTA, but not any Ca?* or Mg** ions, the washing solution is discarded, the
beads are subsequently resuspended in a cell release buffer containing modified
biotin. The suspension is shaken or swung for 10 minutes at room temperature,
followed by the magnetic separation of beads and supernatant. The supernatant
only containing CD16"CD56 or CD16°CD57 or CD16"CD161" cells is removed
and centrifuged (350 x g, 8 minutes). After discarding the supernatant, if addition
of the antibody directed against imPSA with permeabilization of the cells already
occurred, the pellet is dissolved in a defined volume of cell lysis solution
containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-fluoride) and set
to 2-8 °C for at least 5 minutes. Else, the pellet is suspended in 0.5 ml fixing
reagent (for example 1 % formalin suspension) after discarding the supernatant,
washed with PBS solution (pH 7.4) after 10 min, thereafter received in 100 ul
permeabilization medium and incubated with a mouse antibody directed against
PSA and conjugated with the enzyme HRP (horseradish peroxidase) or biotin, for
example 1 ug/ml of the clone ER-PRS, for ca. 20 minutes. Thereafter, the cells are
washed with a PBS solution (pH 7.4) and dissolved in a defined volume of cell
lysis solution containing 1 % triton and 1 mM PMSF (phenyl-methyl-sulfonyl-

fluoride) and set to 2-8 °C for at least 5 minutes.

Now, all of the cell lysates are treated in the ultrasonic bath for 5 minutes and
once again centrifuged (14000 x g, 10 minutes). A defined volume of the
supernatants (maximum 100 pl) is pipetted per well into a 96 well Maxi-Sorp
plate, which is coated with a polyclonal antibody directed against mouse

immunoglobulin (in case of use of an antibody conjugated with HRP and directed

HSP



25- mammaglobin B; MIA (melanoma-inhibitory activity); MnSOD (manganese-superoxide
dismutase); PARKY7 (synonym: DJ-1); ProGRP (progastrin-releasing peptide); 30- NSE
(neuron-specific enolase); pan-cytokeratin; Pro-MMP {pro-matrix-metalloproteinase)-7; PSA
(prostate-specific antigen); S100A8; 35- S100A9; S-100beta; SCCAL (squamous cell carcinoma
antigen 1); - 44 - SCCA2 (squamous cell carcinoma antigen 2); thyroglobulin; UHRF1 (ubiquitin-like

with/containing; PHILINT ring:NRger domaing Lo s8¢ RGL ANl 3 avidin or
streptavidin (in case of use of an antibody conjugated with biotin and directed
against PSA) and has been blocked (for example with a 5 % FCS (fetal calf serum)
solution). A dilution series of the mouse antibody clone ER-PR8 conjugated with

5  the enzyme HRP (horseradish peroxidase) or with biotin is prepared as a standard,
of which a defined volume of each concentration is pipetted into each at least two

free wells. From this, it can be calculated back to the amount of bound imPSA.
Furthermore, a dilution series of the calibrated LDH positive control in cell lysis
solution, for example starting from a 1/2500 dilution, is prepared as a cell count

10  standard, of which 50 pl of each concentration are pipetted into each at least two
free wells. The plate is sealed (for example with cling film or aluminum foil) and

incubated for one hour at room temperature.

Subsequently, 50 ul LDH substrate solution are added to each incubated well of
15  the plate, the plate is sealed impermeable to light with aluminum foil and left for
30 minutes at room temperature. Thereafter, all of the incubated wells are mixed
with each 50 ul stopping solution (1M CH3;COOH), all of the large air bubbles are
punctured with a needle, and the light absorptions of all wells are measured in an
Elisa plate reader at 492 nm. The intensity of the measured absorption is
20  proportional to the cell count, which can be determined based on the cell count

standard.

Now, all of the wells are washed five times with PBS solution containing 0.05 %
or 0.1 % Tween-20, and mixed with 100 ul of a substrate solution containing TMB
25 (tetramethyl-benzidine) in case of use of an antibody conjugated with HRP and
directed against PSA. In case of use of an antibody conjugated with biotin and
directed against PSA, beforehand, it is incubated with a polyclonal antibody
conjugated with HRP and directed against mouse immunoglobulin, for example in
a concentration of 0.5 pug/ml, for one hour, thereafter, all of the wells are washed
30 five times with PBS solution containing 0.05 % or 0.1 % Tween-20. The
incubation time with substrate solution containing TMB is 15 minutes at room
temperature, thereafter, 50 ul of a stopping solution (for example 1 M H,;SO,) are
pipetted into each well. Finally, the light absorption of the wells is measured in an
Elisa plate reader at a wavelength of 450 nm, the absorption at 570 nm is
35 subtracted. The intensity of the measured absorption is proportional to the amount

of imPSA, which can be determined based on the standard.



5- YKL-40 (synonym: CHI3-L1), also in combination(s). 10. Method according to anyone of the
preceding claims, characterized in that 10heparin or another suitable anticoagulant is used as an
agent against coagulation and/or agglomeration. 1140 he method according to anyone of the preceding
claims, characterized in that 15the perforation or lysis of the macrophages or of the leukocyte
populations containing them is performed by means of saponin treatment or a treatment with triton

coluton, 2o oS Reber Aspiao A0NR0 o e REEAInG A SOsparpete e n g o
determlnlng non plo0o macroph &?ﬁ?& ens, antibo es ﬂtlona COﬂjUé) e Wlt bIOtIn

(horseradlsfpﬂ%}éxﬁgéé) A (S splﬁ’étaggltﬁ faRtfdscest dyey |r"r];58rti’élﬂﬂP%‘F?ll1%ar

immunoglolikociass YIgG) and Fab or F(ab)2 fragments and/or aptamers are used, in particular
25selected from: anti-mouse IgG (polyclonal); anti-rabbit IgG (polyclonal); anti-goat IgG (polyclonal);

anti- ratl G (polyclonal); 30- anti-donkey IgG ( oI clonal
g (p i pon%f it is to ge me%/ltl%ne that all gf the above mentioned embodiments,

which exemplarily demonstrate the quantification of imPSA, can explicitly also be
applied to characterization of all of the other molecular markers mentioned above,
in particular those mentioned in claim 9, and the quantification of these markers is
effected in analog manner to the quantification of imPSA. Furthermore, it is to be
10  pointed out that for determining the respective molecular markers or the respective
epitopes thereof, the antibodies respectively associated with these markers and/or

epitopes are used.

At this point, it is to be pointed out that all of the above described parts in

15 themselves and in each combination, in particular the details represented in the
drawing, are claimed as essential for the invention. The man skilled in the art is
familiar with modifications hereto.



anti-AFP (clone AFP-01); anti-AFP (clone AFP-11); anti-AFP (clone 4A3); anti-AFP (clone 5H7); 35-
anti-AFP (clone M803209); anti-AFP (clone M0151611); anti-AFP (clone M0151608); - 45 -
anti-APP (polyclonal); anti-AHCY (clone 1E11-1A7}1anti-AHCY (clone 2F11-1D10); anti-AHCY
(clone 4H2); 5- anti-AHCY (clone MD; anti-AHCY (clone M2); anti-AHCY (polyclonal); anti-AMY2
(clone 6A911); anti-AMY2 (clone 501); 10- anti-AMY2 (clone 503);

Claims

1. A method for characterizing, in particular quantifying, molecular marker(s)
that are intracellularly absorbed from tissue by blood macrophages that are

5 recirculated from the tissue into the circulatory system,

characterized by:

the following steps:

- applying an agent to whole blood, which inhibits coagulation and/or
agglomeration of whole blood;

10 - performing a selection and/or enrichment and/or separation of blood
macrophages or leukocyte populations containing blood macrophages
from the whole blood;

- performing a perforation and/or lysis of the selected blood macrophages
or leukocyte populations containing blood macrophages, optionally

15 after preceding optional permeabilization of the selected blood
macrophages or leukocyte populations containing blood macrophages;

- performing a qualitative and quantitative determination of
phagocytosed, non blood macrophage markers, namely from molecular
markers arising from tissue, after previous perforation and/or lysis of

20 the blood macrophages or leukocyte populations containing blood

macrophages.

2. The method according to claim 1,
characterized in that
25 the selection and/or enrichment and/or separation of the blood macrophages
are performed by means of a positive selection using antibodies directed

against the surface marker CD16.

3.  The method according to claim 2,
30 characterized in that
preferably after or optionally before the positive selection using antibodies
directed against the surface marker CD16, a positive selection using

antibodies directed against the surface marker CD14 is performed.

35 4. The method according to anyone of the preceding claims,
characterized in that



anti-AMY2 (clone 10-102.5); anti-AMY2 (polyclonal); anti-CA 15-3/MUC1 (clone M2C5);

anti-CA 15-3/MUC1 (clone M9E7); 15- anti-CA 15-3/MUC1 (clone M4H2); anti-CA 15-3/MUC1
(clone M8C9); anti-CA 15-3/MUC1 (clone M10G4); anti-CA 15-3/MUC1 (clone M10H6);
anti-CA 15-3/MUC1 (clone M3A106); 20- anti-CA 15-3/MUC1 (clone C595(NCRC48)); anti-CA
15-3/MUC1 (clone E29); anti-CA 15-3/MUC1 (polyclonal); anti-CA 19-9 (clone

S A R0 (polydonlivie R PORSICIRY: S BRI s oA ROLLIR A L isRe 50
(polyclonal): 30. AMLC CDBVANLE (GBS bRy performednysing msjhadestodinsied ogaiys!
anti-CA 125/MU @16 fetbae: Xrakers CD56 and/or CD57 and/or CD161.

5 5. The method according to anyone of the preceding claims,
characterized in that
a positive or negative selection is performed using magnetic beads, which

can be, preferably reversibly, coupled.

10 6. The method according to anyone of the preceding claims 1 to 4,
characterized in that
a positive or negative selection is performed using antibodies coupled to an
ELISA plate.

15 7. The method according to anyone of the preceding claims,
characterized in that
a quantitative determination of the mononuclear leukocyte populations is
performed in an Elisa plate, preferably by measurement of the lactate
dehydrogenase activity by means of Elisa plate reader, particularly preferred
20 in the same Elisa plate, in which a qualitative and quantitative determination

of the molecular markers, in particular non blood macrophage antigens.

8.  The method according to anyone of the preceding claims,
characterized in that
25 the performance of a quantitative determination of the present amount of
phagocytosed, non blood macrophage molecular markers arising from tissue
is performed by means of Elisa plate reader and/or chemiluminescence

measuring device.

30 9. The method according to anyone of the preceding claims,
characterized in that
as the molecular markers, in particular tissue markers and/or serologic
markers, there are used
- abnormal DNA methylation;
35 - AFP (a-1-fetoprotein);
- AHCY (S-adenosyl-homocysteine-hydrolase);
- AMY?2 (pancreas-amylase);



anti-CA 125/MUC16 (clone X325); anti-CA 125/MUC16 (polyclonal); 35- anti-calcitonin (clone
SP17); anti-calcitonin (clone 13B9); anti-calcitonin (clone 13f2); - 46 - anti-calcitonin
(clone 24B2); anti-calcitonin (polyclonal); anti-calprectin (clone 27E10); anti-calprotectin
(polyclonal); 5- anti-CCSA-2 (polyclonal); anti-CCSP-2 (polyclonal); anti-CEA (clone Col-1); anti-CEA

(clone 1C7); anti-CEA (clone 1C10); 10- anti-CEA (clone 1C11); anti-CEA (polyclonal);
anti-CYP24A1 (c_Ioeg ]1'§l§ (synonyrar‘lr%t:i'IQYJPCZIL}W(A@%%%E anti-CYP24A1 (polyclonal);
- CA 19-9;
- CA 50;
- CA 72-4 (synonym: TAG72);
5 - CA 125 (synonym: MUC16);
- calcitonin;
- calprotectin;

- CCSA-2 (colon cancer-specific antigen-2);
- CCSP-2 (colon cancer secreted protein-2);
10 - CEA (carcinoembryonic antigen);
- CYP24A1;
- cytokeratin (CK) 8 and fragments thereof;
- CK18 and fragments thereof;
- CK19 and fragments thereof;
15 - CRP (C-reactive protein);
- cystatin B;
- DDH (dihydrodiol-dehydrogenase);
- DKK-1 (Dikkopf-1);
- GP73 (Golgi protein-73) (synonym: GOLPH2);
20 - HE4 (human epididymis protein 4);
- HER2/neu;
- HSP (heat shock protein)-27;
- Mac-2 BP (Mac-2 binding protein);
- mammaglobin A;
25 - mammaglobin B;
- MIA (melanoma-inhibitory activity);
- MnSOD (manganese-superoxide dismutase);
- PARK7 (synonym: DJ-1);
- ProGRP (progastrin-releasing peptide);
30 - NSE (neuron-specific enolase);
- pan-cytokeratin;
- Pro-MMP (pro-matrix-metalloproteinase)-7;
- PSA (prostate-specific antigen);
- SI00AS;
35 - S100A9;
- S-100beta;

- SCCAI (squamous cell carcinoma antigen 1);



15- anti-CK8 (clone 24); anti-CK8 (clone LP3K); anti-CK8 (polyclonal); anti-CK18 (clone DC-10);
anti-CK18 (clone DA-7); 20- anti-CK18 (clone LDK18); anti-CK18 (polyclonal);

anti-CK19 (clone A53-B/A2); anti-CK19 (clerig BA17); anti-CK19 (clone 236-11221);
25- anti-CK19 (polyclonal); anti-CRP (clone 232007); anti-CRP (clone 232024); anti-CRP (clone C2);
anti-CRP (clone C4); 30- anti-CRP (clone C5); anti-CRP (clone C6); anti-CRP (clone

Oy T CRECRINERN s cont APRYFIRUNBEICER 27L) 35- antieystatin B (clone
’ - thyroglobulin;

- UHRF1 (ubiquitin-like with/containing PHD and ring-finger domains 1);
- URG4 (up-regulated gene 4); and
5 - YKL-40 (synonym: CHI3-L1),

also in combination(s).

10. Method according to anyone of the preceding claims,
characterized in that
10 heparin or another suitable anticoagulant is used as an agent against

coagulation and/or agglomeration.

11. The method according to anyone of the preceding claims,
characterized in that
15 the perforation or lysis of the macrophages or of the leukocyte populations
containing them is performed by means of saponin treatment or a treatment

with triton solution.

12. The method according to anyone of the preceding claims,
20 characterized in that
for determining non blood macrophage antigens, antibodies optionally
conjugated with biotin, HRP (horseradish peroxidase), AP (alkaline
phosphatase) or luminescent dyes, in particular of the immunoglobulin class
(IgG) and Fab or F(ab), fragments and/or aptamers are used, in particular
25 selected from:
- anti-mouse IgG (polyclonal);
- anti-rabbit IgG (polyclonal);
- anti-goat IgG (polyclonal);
- anti-rat IgG (polyclonal);
30 - anti-donkey IgG (polyclonal);
- anti-AFP (clone AFP-01);
- anti-AFP (clone AFP-11);
- anti-AFP (clone 4A3);
- anti-AFP (clone 5H7);
35 - anti-AFP (clone M803209);
- anti-AFP (clone M0151611);
- anti-AFP (clone M0151608);



anti-cystatin B (clone B-02); anti-cystatin B (clone RIMW-2E7); - 47 - anti-cystatin B (polyclonal);
anti-DDH (clone T101); anti-DDH (polyclonal); anti-DKK-1 (clone 141135); 5- anti-DKK-1
(polyclonal); anti-OP73/GOLPH2 (clone YA-14) - anti-OP73/GOLPH2 (clone 5B10);
anti-OP73/GOLPH2 (polyclonal); anti-HE4 (clone C-12); 10- anti-HE4 (polyclonal);
anti-HER2/neu (clone 1007); anti-HER2/neu (clone 191924); anti-HER2/neu (clone N3/D10);
anti-HER2/neu (pqI)@ﬁ;ﬂ}ﬁé—&%ﬁ-&%&ﬂ (clone 03.1); anti-HSP-27 (clone APSES);

anti-HSP-27 (clone F-4 Y
- anti-AHCY (clone 1E11-1A7);

- anti-AHCY (clone 2F11-1D10);

- anti-AHCY (clone 4H2);
5 - anti-AHCY (clone M1);

- anti-AHCY (clone M2);

- anti-AHCY (polyclonal);
anti-AMY2 (clone 6A9/1);
anti-AMY2 (clone 501);
anti-AMY2 (clone 503);
anti-AMY2 (clone 10-102.5);
anti-AMY2 (polyclonal);
anti-CA 15-3/MUCI1 (clone M2C5);
anti-CA 15-3/MUCI1 (clone M9E7);
anti-CA 15-3/MUCI1 (clone M4H?2);
anti-CA 15-3/MUCI1 (clone M8C9);
anti-CA 15-3/MUCI1 (clone M10G4);
anti-CA 15-3/MUCI1 (clone M10H6);
anti-CA 15-3/MUCI1 (clone M3A106);
anti-CA 15-3/MUCI1 (clone C595(NCRC48));
anti-CA 15-3/MUCI1 (clone E29);
anti-CA 15-3/MUCI1 (polyclonal);
anti-CA 19-9 (clone 121SLE);
anti-CA 19-9 (polyclonal);
anti-CA 50 (clone M991149);
anti-CA 50 (clone 93);
anti-CA 50 (polyclonal);
anti-CA 72-4/TAG72 (clone SPM148);
anti-CA 72-4/TAG72 (polyclonal);
anti-CA 125/MUC16 (clone 2F1);
anti-CA 125/MUCI16 (clone 10G12);
anti-CA 125/MUCI16 (clone X75);
anti-CA 125/MUCI16 (clone X325);
- anti-CA 125/MUC16 (polyclonal);

35 - anti-calcitonin (clone SP17);
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- anti-calcitonin (clone 13B9);

- anti-calcitonin (clone 13f2);



anti-HSP-27 (clone 2A5); anti-HSP-27 (polyclonal); 20- anti-Mac-2 BP (clone SP-2);

anti-Mac-2 BP (polyclonal); anti-mammaglobin A (clone 108D6, synonym 2E709);
anti-mammaglobin A (clone 304-1A5); anti-m&mmaglobin A (polyclonal); 25- anti-mammaglobin
B (clone E-17); anti-mammaglobin B (polyclonal); anti-MIA (clone 3A6); anti-MIA
(polyclonal); anti-MMP-7 (clone 6A4); 30- anti-MMP-7 (clone 176-5F12); anti-MMP-7
(clone 141-7B2); .. anti=-MMP-7 (clon fj{ 313); anti-MMP-7 (polyclonal);

anti-MnSOD (clone ?AE?%%Manﬁﬁ rﬁ%g C g?‘l’e 2A1); anti-MnSOD (clone 4F10);

anti-MnSOD (clone ¥8bsplcigin ReIN D (clone 37CT127.5.11.6);
- anti-calprotectin (clone 27E10);

- anti-calprotectin (polyclonal);
5 - anti-CCSA-2 (polyclonal);

- anti-CCSP-2 (polyclonal);

- anti-CEA (clone Col-1);
anti-CEA (clone 1C7);
anti-CEA (clone 1C10);
anti-CEA (clone 1C11);
anti-CEA (polyclonal);
anti-CYP24A1 (clone 1E1);
anti-CYP24A1 (clone 1F8);
anti-CYP24A1 (polyclonal);
anti-CKS8 (clone 24);
anti-CK8 (clone LP3K);
anti-CK8 (polyclonal);
anti-CK18 (clone DC-10);
anti-CK18 (clone DA-7);
anti-CK18 (clone LDK18);
anti-CK18 (polyclonal);
anti-CK19 (clone A53-B/A2);
anti-CK19 (clone BA17);
anti-CK19 (clone 236-11221);
anti-CK19 (polyclonal);
anti-CRP (clone 232007);
anti-CRP (clone 232024);
anti-CRP (clone C2);
anti-CRP (clone C4);
anti-CRP (clone C5);
anti-CRP (clone C6);
anti-CRP (clone C7);
anti-CRP (polyclonal);

- anti-cystatin B (clone 2F1);
35 - anti-cystatin B (clone 8k275);
- anti-cystatin B (clone B-02);
- anti-cystatin B (clone RIMW-2E7);
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anti-MnSOD (polyclonal); anti-PARK7/DJ-1 (clone 1B11); anti-PARK7/DJ-1 (clone 1D7); 5-
anti-PARK7/DJ-1 (clone 6A65); anti-PARK7/DJ-1 (clone 3055); anti-PARK7/DJ-1 (clone
A-9); anti-PARK7/DJ-1 (clone D-4); anti7lPARK7/DJ-1 (clone E2); 10- anti-PARK7/DJ-1
(polyclonal); anti-proGRP (clone pGRP5); anti-proGRP (clone E146);

anti-proGRP (clone E172); anti-GRP (clone 76-E6); 15- anti-proGRP (polyclonal);

anti-GRP (polyclor_lalﬁ'\[ié antis ne 1C1); anti-NSE (clone 5A4); anti-NSE
(clone 5E2); 20- anfi- \ 1=4 (t:?(glnne%lg§§$?(gigngl}’anti-NSE (polyclonal); anti-pan-cytokeratin

(clone 7H8C4): - antisREhAckopskEl&tin (clone B311.1); anti-pan-cytokeratin (clone C11);
- anti-DDH (polyclonal);

- anti-DKK-1 (clone 141135);
5 - anti-DKK-1 (polyclonal);
anti-GP73/GOLPH2 (clone YA-14);
anti-GP73/GOLPH2 (clone 5B10);
anti-GP73/GOLPH2 (polyclonal);
anti-HE4 (clone C-12);
anti-HE4 (polyclonal);
anti-HER2/neu (clone 10C7);
anti-HER2/neu (clone 191924);
anti-HER2/neu (clone N3/D10);
anti-HER2/neu (polyclonal);
anti-HSP-27 (clone G3.1);
anti-HSP-27 (clone AF5ES);
anti-HSP-27 (clone F-4);
anti-HSP-27 (clone 2A5);
anti-HSP-27 (polyclonal);
anti-Mac-2 BP (clone SP-2);
anti-Mac-2 BP (polyclonal);
anti-mammaglobin A (clone 1G8D6, synonym 2E7G9);

10
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anti-mammaglobin A (clone 304-1A5);

anti-mammaglobin A (polyclonal);
25

anti-mammaglobin B (clone E-17);

anti-mammaglobin B (polyclonal);
anti-MIA (clone 3A6);
anti-MIA (polyclonal);
anti-MMP-7 (clone 6A4);
anti-MMP-7 (clone 176-5F12);
anti-MMP-7 (clone 141-7B2);
anti-MMP-7 (clone 377313);
anti-MMP-7 (polyclonal);
anti-MnSOD (clone 1AE);
anti-MnSOD (clone 2A1);
anti-MnSOD (clone 4F10);

- anti-MnSOD (clone 23G5);

30

35



25- anti-pan-cytokeratin (clone D-12); anti-pan-cytokeratin (polyclonal); anti-PSA (clone ER-PR8);

anti-PSA (clone 181823); anti-PSA (polyclonal); 30- anti-S100A8 (clone 1B3);
anti-S100A8 (clone 2C514); anti-S100A8 (clarse-2H2); anti-S100A8 (clone 2Q396A);
anti-S100A8 (clone 6A614); 35- anti-S100A8 (clone 8L627); anti-S100A8 (clone 8-5C2);

anti-S100A8 (clone CF-145); - 49 - anti-S100A8 (clone MRP8 7C1214); anti-5100A8 (clone S13.67);

anti- S 100A8 (polyclon ntl Ssgf 3( 10); 5- anti- S 100A9 (clone 2Q396B);
anti- S 100A9 (clonézﬂ) hSOD( anti- §§£ (c?one 0.19);

- anti-MnSOD (polyclonal)

- anti-PARK7/DJ-1 (clone 1B11);

- anti-PARK7/DJ-1 (clone 1D7);
5 - anti-PARK7/DJ-1 (clone 6 A65);

- anti-PARK7/DJ-1 (clone 3055);

- anti-PARK7/DJ-1 (clone A-9);
anti-PARK7/DJ-1 (clone D-4);
anti-PARK7/DJ-1 (clone E2);
anti-PARK7/DJ-1 (polyclonal);
anti-proGRP (clone pGRP5);
anti-proGRP (clone E146);
anti-proGRP (clone E172);
anti-GRP (clone 76-E6);
anti-proGRP (polyclonal);
anti-GRP (polyclonal);
anti-NSE (clone 1C1);
anti-NSE (clone 5A4);
anti-NSE (clone 5E2);
anti-NSE (clone 5G10);
anti-NSE (polyclonal);
anti-pan-cytokeratin (clone 7H8C4);

10
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anti-pan-cytokeratin (clone B311.1);

anti-pan-cytokeratin (clone C11);
25

anti-pan-cytokeratin (clone D-12);

anti-pan-cytokeratin (polyclonal);
anti-PSA (clone ER-PRS);
anti-PSA (clone 181823);
anti-PSA (polyclonal);
anti-S100A8 (clone 1B3);
anti-S100A8 (clone 2C5/4);
anti-S100A8 (clone 2H2);
anti-S100A8 (clone 2Q396A);
anti-S100A8 (clone 6A614);
anti-S100A8 (clone 8L627);
anti-S100A8 (clone 8-5C2);

- anti-S100A8 (clone CF-145);

30
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anti- S 100A9 (clone NO.134); anti-S100A9 (clone S32.2); 10- anti-S100A9 (clone S36.48);

anti-S100A9 (polyclonal); anti-S-100beta (clone 5B6); anti-S-100beta (clone SH-B1);
anti-S-100beta (clone SH-B4); 15- anti-S-100beta {pdlyclonal); anti-SCCAL (clone 8H11);
anti-SCCAL (polyclonal); anti-SCCAZ2 (clone 10C12); anti-SCCAZ2 (polyclonal); 20-

anti-SCCAL1/2 (clone B-9); anti-SCCA1/2 (polyclonal); anti-thyroglobulin (clone 5E6);

anti-thyroglobulin (clone ; Iz in (clone 504); 25- anti-thyroglobulin (clone
11A16); antﬁ'%ﬁ%%i %ﬁn(%%: 8@%‘% 'ngemlpénti-thyrogIobulin (clone PB3);

anti-thyroglobulin (PEcRRAHAS (clong§il HRF1 (clone 1RC1C-10); 30- anti-UHRF1 (clone 3A11);
- anti-S100A8 (polyclonal);

- anti-S100A9 (clone 1C10);
5 - anti-S100A9 (clone 2Q396B);

- anti-S100A9 (clone 4G9);

- anti-S100A9 (clone NO.19);

- anti-S100A9 (clone NO.134);

- anti-S100A9 (clone S32.2);
anti-S100A9 (clone S36.48);
anti-S100A9 (polyclonal);
anti-S-100beta (clone SB6);
anti-S-100beta (clone SH-B1);
anti-S-100beta (clone SH-B4);
anti-S-100beta (polyclonal);
anti-SCCAT1 (clone 8H11);
anti-SCCA1 (polyclonal);
anti-SCCAZ2 (clone 10C12);
anti-SCCA2 (polyclonal);
anti-SCCA1/2 (clone B-9);
anti-SCCA1/2 (polyclonal);
anti-thyroglobulin (clone 5E6);

10

15

20

anti-thyroglobulin (clone 5F9);

anti-thyroglobulin (clone 5G4);
anti-thyroglobulin (clone 11A16);
anti-thyroglobulin (clone PB2);

25

anti-thyroglobulin (clone PB3);

anti-thyroglobulin (polyclonal);
anti-UHRF1 (clone 1IRC1C-10);
anti-UHRF1 (clone 3A11);
anti-UHRFI1 (polyclonal);

- anti-URG4 (polyclonal);

- anti-YKL-40/CHI3-L1 (clone 2011);

- anti-YKL-40/CHI3-L1 (clone 321806);
35 - anti-YKL-40/CHI3-L1 (polyclonal).
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anti-UHRF1 (polyclonal); anti-URG4 (polyclonal); anti-YKL-40/CHI3-L1 (clone 2011);
anti-YKL-40/CHI3-L1 (clone 321806); 35- anti-YKL-40/CHI3-L1 (polyclonal). - 50 - 13. An assembly
for isolating and characterizing mononuclear leukocytes of the blood, in particular blood macrophages,
including: a device for adding an agent inhibiting coagulation and/or agglomeration of whole blood; 5a
device for performing a pre- selection and enrichment of mononuclear leukocytes, in particular blood

macrophages, from ‘CaVshs%'% brsmsa a ”r%' éar‘%"z?ﬂgceﬁtr{gﬁgéfé%? s V'Ceff‘?ﬁe
performing a selection an hrichment of 511 + ce y antibodies against Sljzf are
optionally reversib‘l90€oUbléH‘t’§‘1]@ﬁ1la]ngéh@B%§d§lég% AAERdiBlate; a device for performlng a
selection and enrichment & G&1 6fozellsdyiagtibadies ggainsinGD16nwhich arelaptionalhdreversibly,
coupled to magnetic bggag% E%t?@n'%ks@/ﬂlﬁ&eblooda device for perforation or lysis of the mononuclear
leukocyte 15populations, in par |cular lood macrophages, by m £ns ofasaponln or triton solution; a

device Yor quantrfatlveadg?é’r’r‘fﬁ 1Hﬁ)ﬁd?‘ﬁ?cf’§ ‘?‘ié‘ﬁl?o%? FoshRSH iMBHEF Biood
macrophages, using akeassaytésr detqvmmmauhé)amdutmatthph_@b’s(Iafa:tate ddtoldrdgendseyin an

Elisa 20plate, in the samgrﬁsl|§adgﬁgqtyrgmgh{%mﬁiﬂ§gﬁg@nd guantitative determination of the
molecular markers is pedfgxt%edfor performing a selection and enrichment of CD14" cells by
antibodies against CD14, which are, optionally reversibly, coupled to
10 magnetic beads or to an Elisa plate;

- a device for performing a selection and enrichment of CD16" cells by
antibodies against CD16, which are, optionally reversibly, coupled to
magnetic beads or to an Elisa plate;

- a device for perforation or lysis of the mononuclear leukocyte

15 populations, in particular blood macrophages, by means of a saponin or
triton solution;

- a device for quantitative determination of the mononuclear leukocyte
populations, in particular blood macrophages, using an assay for
determining the activity of the LDH (lactate dehydrogenase) in an Elisa

20 plate, in the same Elisa plate, in which the qualitative and quantitative
determination of the molecular markers is performed;

- a device for qualitative and quantitative determination of intracellular
molecular markers phagocytosed by blood macrophages after preceding
perforation of lysis of the mononuclear leukocytes, in particular

25 macrophages, of the blood by means of Elisa plate reader and/or a

chemiluminescence measuring device.

14. The assembly according to claim 13,
characterized by
30 a device for excluding NK cells (natural killer cells) with the cell surface
markers CD56 or CD57 or CDI161 from the collective of mononuclear
leukocytes, in particular CD16" leukocytes, using antibodies against CD56 or
CD57 or CD161, which are coupled to magnetic beads.

35 15. The assembly according to anyone of the preceding claims 13 or 14,

characterized by



a device for qualitative and quantitative determination of intracellular molecular markers phagocytosed
by blood macrophages after preceding perforation of lysis of the mononuclear leukocytes, in particular
25macrophages, of the blood by means of Elisa platd reader and/or a chemiluminescence measuring
device. 14. The assembly according to claim 13, characterized by 30a device for excluding NK cells
(natural killer cells) with the cell surface markers CD56 or CD57 or CD161 from the collective of
mononuclear leukogytes, i rticular CD16+ le kf tes, usi ntibodies against CD5 CD57 or
CD161, which arb Soued 1b i b Boe R R R R e b
preceding claims 18 ortharetfar@éedarall vybe®re LHeRERA IXafibfatbS etz o Of
mononuclear leukndyies defommtysis thayenttipreferabliidebboe dr apitonply after dhe Isalectipre and/or
enrichment and/gy Sepatatian of i Mped masionRages Ak ieukacyte; RaRLlatians conlaininddyood

macrophages for intracellular _bindir(lig of 5antibodies directe ﬁgainst intracellular phagocytosed
moleclar marke%%g%lrlésceq]llfﬁgitg against intracellular phagocytosed molecular “markers

before cell lysis.



