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antigens, or Qié'g?mﬁe'ﬂaVeI%PDﬂrﬁerte@ntl bod| es are present in the blood against
the bl,god group antigen which is absent fromthe RBCs. Thus, individuals
of group A have ant|-B, those of group B have anti-A, those of group O
have anti-A BACKBRAUND 5nd those of group AB have neither. Before bl ood
transfusion the bl ood nmust be cross-matched (either

A critical function of blodd centres is the testing of blood to accurately determine
the blood group type of the individual from whom the blood (or other product) was
15 obtained. Knowledge of the blood group type is essential for a variety of
therapies including blood transfusion, organ transplantation, and the treatment of
haemolytic diseases of the newborn. In particular, an individual’s blood group
type must be determined prior to being given a blood transfusion. A mismatch of
blood group types can have disastrous consequences potentially leading to the

20 death of the transfused individual.

The ABO blood group system represents the most important of the antigens on
human red blood cells (RBCs) for blood transfusion serology. Humans belong to
one of four major groups: A, B, AB, and O. The RBCs of each group respectively
25 carry the A antigen, the B antigen, both A and B antigens, or neither. Natural
antibodies are present in the blood against the blood group antigen which is
absent from the RBCs. Thus, individuals of group A have anti-B, those of group
B have anti-A, those of group O have anti-A and énti-B, and those of group AB
have neither. Before blood transfusion the‘ blood must be cross-matched (eithér
30 by testing the donor blood against the serum of the recipient or by electronically
matching the blood against records) to ensure that RBCs of one group are not

given to an individual possessing antibodies against them.



30 by testing the donor blood against the serumof the recipient or by

el ectronically matching the bl ood against records) to ensure that RBCs of
one groupwearig/oswr4 gi ven to an individual possessing anti lpetingD2/ae¢ad nst
them WO 03/034074 PCT/ Nz02/ 00214 2 RBCs are tested agai nst reagents

cont ai ni ng known anti bodi es (known as forward grouping) and serumis
tested agai nst RBCs possessing known antigens (known as reverse grouping).
5 Monocl onal anti bodi es (MAbs) have been used as bl ood typing reagents
since the 1980's. Wen conpared with traditional polyclonal antisera,
nonocl onal rREfgemre testedr agaiest egagents prantainiag tknowsoaslibediast (knewat a%i ty,
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group systens (for “example, gel cards) reagents is essential in any
bl ood bank | dlsovt 8% feveRegie4ing)and b ood grouping systens may suffer
reductions in specificity or potency during shipping, storage, or as a
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subgroups of A ad@oB:. WheRNSHhSarE® WitCradifiGHH) 'Jolﬁ%hpantlse@“rﬂﬁhmal bl ood
groupi ng reagents and bl ood grouping systens in bl ood bank | aboratories
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weak antigen jgrpsiomhcgr € preferred as the control reagent. This is 20
because such RBCs can provide a better indication of an antiserum s potency
for the identification of weak phenotypes. There exist in nature various
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concentrations within each of the c phénotypes are variable 25 and
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15 Monoclonal reagents ‘are required to identify all natural variations of ABO blood
groups including subgroups of A and B. To ensure correct identification,
monoclonal blood grouping reagents and blood grouping systems in blood bank
laboratories are tested against RBC reagent controls. For this purpose, RBCs
with a weak antigen expression are preferred as the control reagent. This is

20 because such RBCs can provide a better indication of an antiserum'’s potency for

the identification of weak phenotypes.

There exist in nature various forms of weak or poorly expressing ABO subgroups.
The A/B antigen concentrations within each of the cell phenotypes are variable

25 and generally unknown unless extensive analysis is performed.

Using weak phenotyping RBCs as control reagents is difficult in practice, due to
the very low frequency of subgroup phenotype individuals. For example, the Ax
phenotype is estimated as 0.003% of group A and other subgroups have even
30 lower frequency. Artificial weak phenotype RBCs may therefore be useful for this

purpose.

Group O RBCs transformed into artificial group A RBCs or group B RBCs or

group AB RBCs appear to resemble weak phenotypes serologically. Expression



phenotype is estimated as 0.003% of group A and ot her subgroups have even
30 I ower frequency. Artificial weak phenotype RBCs may therefore be useful
for this wpuspa®wes G oup O RBCs transformed into artifici @CTNZopo2A RBCs or
group B RBCs or group AB RBCs appear3to resenbl e weak phenotypes
serol ogically. Expression WO 03/034074 PCT/ Nz02/ 00214 3 of these antigens
can be controlled by changing the insertion conditions, such as the
concentration of inserted antigen, and/or the ratio of RBC to antigen for
insertion or amount of synthetic antigen added etc. The inserted antigens
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15 3. D Iutigﬁdantlsera to determ ne potency. This involves diluting
ant i bodi es rqn@mS%@ioag%hwgﬁlt'wwrmormongbaﬁ'bwﬁﬁ Santiseta) esegh &ar ﬂaﬁbmmn
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frequency, are very difficult to obtain and maintain 20 supply. In
addi tion, theeFGvasRWaYEn i ndi vi dual s. Cbnstant suppl y woul d be
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different frequencies of weak subgroups. cells express high levels

of antigen, for exd4RPIOEP; PrepaNg gqjlﬁcgﬁ tr@ﬁ subgroup ready for use, and then using
them as controls.

2, Testing against normal cells. This involves testing common cells and

does not give any indication of sensitivity. ~
15 3. Diluting antisera to determine potency. This involves diluting antibodies
and testing against normal antigens. This is the most common practice ih

the absence of true controls.

Natural cells, due to their frequency, are very difficult to obtain and maintain
20 supply. In addition, they vary between individuals. Constant supply would be
difficult, if not impractical.  Further, different populations have different

frequencies of weak subgroups.

Normal cells express high levels of antigen, for example in the region of

25 >500,000 copies per red cell. When testing these cells, the reagents are typically
diluted to show that at low dilution they can still react with RBCs and give a
serologically positive result. This dilution sensitivity method is time consuming.

’ The results are then extrapolated to determine the detection Ieve‘l of antigen at

normal dilution. This flawed methodology is unfortunately the practice in most

30 places. Detection of reagent deterioration would only be possible if regular time

consuming dilution studies were undertaken or weak subgroups were tested.

Additional problems can occur with the dilution of antisera. Monoclonal reagents

are often biclonal and formulated to give specific performance characteristics. It



25 >500, 000 copies per red cell. Wen testing these cells, the reagents are
typically diluted to show that at low dilution they can still react with
RBCs and wybDwa/oau076er ol ogi cal ly positive result. This dil uPComzeeneisivity
method is tinme consum ng. The resultd are then extrapolated to determ ne
the detection level of antigen at normal dilution. This flawed nethodol ogy
is unfortunately the practice in nost 30 places. Detection of reagent
deterioration would only be possible if regular time consumng dilution
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transfusion o rou to an | e reci |ent
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serun) woul d detect an inconpatibility between a weak subgroup m styped
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cross- mat chi '?Heéese\)%?\%s %sz%lWEr%r! f@talm'ﬁ’)‘e\ﬁcﬁléw %%ro&ﬁﬂafcﬂ%ih@%@stﬁardf% bl ood
typlng of both the donor and’recipient is relied upon.
~donor's blood against the recipient's serum) would detect an incompatibility
between a weak subgroup mistyped and for transfusion to an incompatible
recipient. However, these days cross-matching is not performed in many centres
and instead correct blood typing of both the donor and recipient is relied upon. It
is therefore now more important that blood is accurately typed. The problem of
20 not carrying out any testing is that the blood typing reagents may have
deteriorated and a clinically significant subgroup may be incorrectly blood typed
in the absence of cross-matching. Such blood may cause a mild to severe

transfusion reaction.

25 There is therefore a clear need for sensitivity control reagents which have a
known predetermined amount of antigen expression and are therefore capable of
being used to calibrate testing reagents or testing systems to give accurate and

standardised determinations of blood group types.

30 It is an object of this invention to provide a sensitivity control reagent for blood

group determinations, or to at least provide a useful alternative.



is therefore now nore inportant that blood is accurately typed. The problem
of 20 not carrying out any testing is that the blood typing reagents my
have detwoiognatoed and a clinically significant subgroup mag/Nye2oexaoerrectl|y
bl ood typed in the absence of cross-fatching. Such bl ood may cause a mld
to severe transfusion reaction. 25 There is therefore a clear need for
sensitivity control reagents which have a known predeterm ned anount of
antigen expression and are therefore capable of being used to calibrate
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det er m nat i orSTAFEMENTDS Ofy INVENTYQNs. 30 It is an object of this invention
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to
al l ow attachnent of antil gen nol ecu nol ecul’'es to give
transforned cel | s; amwélls to give transformed cells; or

. contacting the antigen solution with an aqueous solution of known
concentration of cells that have been modified by the insertion of a
linker molecule into the membranes of the cells for a time and at a
15 temperature sufficient to allow attachment of antigen molecules to the
linker molecules to give transformed cells; and
® washing the transformed cells with a washing solution and
suépending the washed transformed cells in water optionally
containing one or more dissolved salts to give a transformed cell
20 solution; and
. determining the concentration of the transformed cell solution to
enable the solution to be used as a sensitivity control for blood group

determination.

25 In one embodiment of the invention the cells of the aqueous solution are not
modified and the transformed cells comprise antigen molecules inserted directly

into the cell membranes.

In an alternative embodiment of the invention the cells of the aqueous solution
30 are modified by the insertion of a linker molecule and the transformed cells
comprise antigen molecules attached to the cell membranes via the linker

molecules.



washing the transfornmed cells wth a washing solution and suspending the
washed transforned cells in water optionally containing one or nore

di ssol vedweaBts4oteo gi ve a transforned cell 20 solution; @ad/NZdevexm ni ng
the concentration of the transfornmed éell solution to enable the solution
to be used as a sensitivity control for blood group determnation. 25 In
one enbodi nent of the invention the cells of the aqueous solution are not
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tail and a bri at joins Ipid ta o the antigen: nker
mol ecul e pr eftee bpid Jailde thesgdmiged. bi ot i nyl at ed gl ycol i pid. One exanple of 10
the bridge is a biotin-avidin bridge. Preferably the antigen is a
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Preferably the antigen is a glycolipid or a biotinylated carbohydrate. Preferably
the glycolipid is a blood group-related glycolipid such as an A, B, H, Lewis, or
Gal(alpha) glycosphingolipid. It is also preferred that the biotinylated

15 carbohydrate is a biotinylated blood group-related carbohydrate such as A, B, H,
Lewis, or Gal(alpha).

In a second aspect of the invention there is provided a transformed cell obtained

by the process of the first aspect of this invention.

20
In another aspect of the invention there is provided a process for the
determination of the sensitivity of a blood group testing reagent or testing system
including:
e contacting an amount of a sensitivity control obtained by the process of the
25 first aspect of this invention with the blood group testing reagent or testing
system to allow antigen-antibody reactivity between the transformed cells and
antibodies or lectins contained in the testing reagent or testing system;
e assessing the level of antigen-antibody reactivity ; and '
e determining the sensitivity of the blood group testing reagent or testing
30 system.

| The assessment of the level of antigen-antibody reactivity may be by assessing
direct agglutination or by induced agglutination. Induced agglutination includes

potentiation or the use of antiglobulin molecules or by using enzymes.



15 carbohydrate is a biotinylated bl ood group-rel ated carbohydrate such as
A B, H Lews, or Gal(alpha). In a second aspect of the invention there

i s provi dwo ea/os4sansf ormed cell obtained by the process ofecrhnzokioodts aspect
of this invention. 20 I'n another aspe@t of the invention there is provided
a process for the determnation of the sensitivity of a blood group
testing reagent or testing system including: contacting an anount of a
sensitivity control obtained by the process of the 25 first aspect of this
invention with the blood group testing reagent or testing systemto allow
antigen-anti body reactivity between the transforned cells and antibodies

or lectins CORLAAR tidd e hER L BY tfeAGPH oririedatdaaBHALAHlIabehS F SST N9
y . an

the | evel of antigeh-antibo reactivity etermning the sensitivity
of the bl ood fiyomrnsencssiebels reagent or testing 30 system The assessnent of
the |l evel of antigen-antibody reactivity may be by assessing direct

aggl utination or by induced agglutination. |Induced agglutination includes
pot ent iSat i on lora ffurthenaspest efnthegnwaniion rihens| scripwded theywsegif ry senpitivites. WO

03/034074 PCTENGBPEAARA4 by Thd bREELAR the iR 28562 5P TR hdrtioRYorlrgadififg Of
enzyne | abel s, radioactive |abels, or uorescence labels. 5 1n a Turther
aspect of t hethgglfeelivenessiai@ne or :105e faAggels of trsting sygema used i hieed grpup cont r ol
obt ai ned by thgemiinaess of the first aspect of the invention for measuring
the effectiveness of one or nore reagents or testing systens used in blood
group determ nations. 10 In another aspect of the invention there is

provi dgd a Kijh £8HeRLEHE of HEAARSHEDA thettiid BRIVRICHA kit 88rt¥ihig cBHipoRerkts 00d
group determ nation where the kit includes a ]
suitable for carrying out a blood group determination where the kit includes a

sensitivity control obtained by the process of the first aspect of this invention.

BRIEF DESCRIPTION OF FIGURES

15 |
Figure 1 shows the flow cytometry results of varying the amount of glycolipid Le"
on in vivo transformation of rat peripheral blood cells using anti-Le® as the

primary antibody

20 Figure 2 shows the flow cytometry results of varying the time between 1 to 12
days on in vivo transformation of rat peripheral blood cells Using anti-Le® as the

primary antibody.

Figure 3 shows the flow cytometry results of varying the time between 16 to 28
25 days on in vivo transformation of rat peripheral blood cells using anti-Le® as the

primary antibody..

Figure 4 shows the flow cytometry results of varying the time of in vitro
transformation of red cells between 0 and 8 hours at 37°C using two different

30 anti-Le® primary reagents.

Figure 5 shows the flow cytometry results of varying the time of in vitro
transformation of red cells between 0 and 8 hours at 22°C (RT) using two

different anti-Le® primary reagents.



sensitivity control obtained by the process of the first aspect of this

i nvention. BRIEF DESCRIPTION OF FIGURES 15 = Figure 1 shows the flow

cyt ormet r ywoasioB4034 of varyi ng the anount of glycolipid LebPCamzowoaziyo
transformation of rat peripheral bloo8l cells using anti-Le b as the
primary antibody 20 Figure 2 shows the flow cytonmetry results of varying
the time between 1 to 12 days on in vivo transformation of rat peripheral
bl ood cells using anti-Le b as the primary antibody. Figure 3 shows the
flow cytonetry results of varying the tinme between 16 to 28 25 days on in
vivo transformation of rat peripheral blood cells using anti-Le b as the

primary anti bﬂgureeﬁiowytﬁeﬁoﬁ@%ﬁmew?e ghtgq@@.ﬁ@wmésﬁm o Of varying the

time of in vit transformation o ween 0 and 8 hours at 37'C
using two di firanséammatigpotiad cellscoaiwpen fin ¥ hperagbAilsusing tya dffgrest@is t he f1ow
cytonetry resuébtp';, ﬁ,ygé%g,l,gg the time of in vitro transformation of red
cel | s between hours at 22C (RT) using two different anti-Le b

pri maryp reagents. V\D 03/ 034074 PCT/ Nz02/00214 8 Figure 6 shows the flow
cytometry resgevAILED MESERIENDNE tinme of in vitro transformation of red
cells between O to 7 hours at 4C using two different anti- Leb primary
reagents. 5 DETAI LED DESCRI PTI ON Al t hough nuch of the foll ow ng description

refers to gl yaRwaGHAfRhidPirb BISWIAG Rscriplion eferk o BoaRMRRIIAK afigd! ot her

antigens, including other dg ycol 1pids and synthefic 10 antigens are al so
enconpassed bi§ ¢ ke apﬁﬂﬁétﬂq hat Pti‘ef %"tﬁle% ipeludieg ahsr ayrelivids andagynthetic
10 antigens are also encompassed by the invention. It is also to be appreciated that

the term “antigen” includes modified antigens such as antigens having an
attached molecule enabling binding to a linker molecule. For example, in the
case of a linker molecule ending in an avidin, the antigen will be a biotinylated
antigen.
15

Linker molecules may be any molecules capable of linking an antigen to a lipid
which is inserted into the membrane of a cell. A linker molecule will typically
have a carbohydrate part joined to the lipid by a bridge, such as a biotin-avidin
bridge. Other bridges may, however, be used such as any bridge based on

20 chelation binding.

For the avoidance of doubt, any reference in this specification to a solution of

cells is intended to include a suspension of cells.

25 Glycolipids as blood group antigens can be taken up by RBCs from plasma. This
knowledge came partly from studies of the Lewis system. Plasma lipids
exchange with lipids in the RBC membrane and the composition of phospholipids
and fatty acids in RBC membranes resembles that in plasma. Consequently,
plasma glycosphingolipids bearing Lewis or ABH structures become incorporated

30 into the RBC membrane.

Insertion technologies are based on established principles that glycolipid antigens
can insert into the red cell membrane without damaging the cell. The amount of

antigen inseﬁed/expressed can be controlled thereby creating cells with specific



the term"antigen" includes nodified antigens such as antigens having an
attached nol ecul e enabling binding to a |Iinker nolecule. For exanple, in
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control I ed t hgaehykuffifaldingahesi gﬁ.ra&ﬁt hraﬁ%g.bﬁ Irsaéﬁ% O%tﬂéﬂwr{ﬂroPCEHn'\lZQZ/ 00214

9 performance characteristics. These cells can either resenble natural weak
subgroups or sghrehtlenels thaholl easureaganfidenceuinr hagdetestion dofgwverlpsidbgirurssi ng

celI's. 19 The arfdstochiroiah ORMBKPHESSAinAlindd6r ABL! Blo6d HrdirkelesROGPT di NG
to the 5 requi renents of the users. ferent | evels of expressi on are

possi bl e, formakingiis sensitiviy l@@'ﬂ/@%uwleoﬁm%w erpire de moveiop ohHreler et c
per red cell.aAg®d@rouped blood.

The sensitivity control of the invention is useful for determining the sensitivity of

15 - blood group teéting reagents and/or testing systems, including gel cards.

Weak subgroup sensitivity controls for use in transfusion medicine are made from
group O cells into which specific amounts of A and/or B antigens are inserted to
give specific reaction scores in antigen detection assays. The assays may
20 include tile, tube, gel card, and microplate methods, and any manual or
automated platform which uses agglutination, or any other method of antigen

detection (for example, enzyme linked immunoassasy, flow cytometry etc).

Although it is preferred to use human RBCs for the invention, the RBCs of other
25 animals can be used. In addition, while the following description refers principally
to RBCs, it is to be appreciated that other cells such as platelets, white cells,
plant cells, cell cdlture cells, bacterial cells and artificial cell membranes may be

used.

30 Red blood cells expressing inserted antigens can be created either in vitro or in
vivo using human or other animal cells. Creating cells in vivo requires injecting
specific amounts of antigen into the circulation system of a human or other
animal and then obtaining the blood either immediately or over timed periods.

The latter produces decreasing amounts of expressed antigen (effectively a



control may be set at the clinical threshold at which failure to detect an
antigen may result in a clinically significant transfusion reaction. O her
control s wansloaw7set at |levels that will ensure confi denc@CirmNzoveoxdet ecti on
of weak subgroups. 10 These controls ®Wan validate the perfornmance of ABO

bl ood grouping tests by naking the sensitivity |levels measurable. This can
ensure the provision of safer ABO grouped blood. The sensitivity control

of the invention is useful for determning the sensitivity of 15 bl ood
group testing reagents_and/or testing systens, including gel cards. Wak
subgr oup sengdiaturglititie).c dhis meathod ean besusqditotareate Calks exprepstidciome anteende from
group 0 cel | 4 RbOBIC NFEPEENHIE, AFRUNRECE caft RN 0B rale! A8 Sy dihg
inserted to ive specific reaction scores in antigen detection assays. The
aosays may 20RBGRWDES arg negativeise thejemanKell, Daff, RARKBATAI ArticRsss, and any
manual or automated pl atform which uses agglutination, or any other nethod
of antigen detection (for exanple, enzyne |inked i munoassasy, flow
cytomefry et daglutinptiofois e imeasyreforprtigeadietestion e AgglHnatirBdsthe tunitieg
invention, thg BBCaILEaRDSy amibdBy TRl ISctihadodinkiig the hRtigHd! 4 Bfterepbi | € the
follow ng description refers principall to RBCs, it I1s to be appreciated
that other ce¥ells sHagiutinatipn ogan besvisydised rpanyally (bp exed @fein autamated cul ture
cel I's, bacteni@inifel!sy 6186d %rrédéf bedipers e MafBI B 808%atoR reBGiond &M be30 Red
bl ood cells expressing inserted antigens can be Created either in vitro or
in vivo usi ri§oredrAgRCENade ke follgyyiRgipcheste:s. Creating cells in vivo requires
i nj ectjgng specific amounts of antigen into the circulation systemof a
human or other animal and then obtaining the blood either imrediately or
over tinmed periods—The latter produces decreasing amounts of expressed
antigen (effecti Agoutinatign Icre34OQpsemeationez02/ 00214 10 natural titre). This
nmet hod can be used to create cells expressing sone antigens but not

others. For exanple, aninal RBCsMeshkmps aighd to create ABO typing

(+) indeterminant

vw | very weak reactivity — visible only with optical aid
w or +w weak - very very small clumps

+ very small clumps

++ several small clumps

+++ one large clump surrounded by small clumps
++++ one single large clump

The higher the concentration of group A or group B antigen solution used for
insertion, the greater the amount of antigen inserted into group O RBCs. This is
15 seen by the stronger agglutination of the transformed RBCs with anti-A or anti-B
reagents. Lower concentrations of group A or group B antigen solutions lead to
the insertion of less A or B antigens into group O RBCs, resulting in weaker
agglutinétion with anti-A or anti-B reagents. The amount of inserted antigens is
proportional to the concentration of the glycolipid insertion solution and/or

20 temperature and/or time of contact.



RBCs which are negative for the human Kell, Duffy, Rhesus, or Kidd

antigens. 5

Agglutination is one neasure for antigen detection.

Aggl ut i nawioas/oB®74 he clunping of red cells caused by ant iPloaiNzoewodiectin

crosslinking

the antigens on differentl cells. Agglutination can be

visualised manually (by eye) or in automated techniques by bl ood gr
anal ysers. Manual agglutination reactions can be scored according t
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The effect of the ratio of RBC concentration to glycolipid concentration is that a
ratio of between 1:1 and 3:1 leads to efficient transformation of group O RBCs
and strong agglutination scores with anti-A or anti-B. A ratio of 4:1 or greater
leads to less insertion of antigens. In certain conditions, 3:1 is the most
economical ratio to give a strong serological score. However, a higher ratio of
RBCs may be used if a weak phenotype is desired.

Concentrated glycolipid solutions can effectively insert antigens into RBCs within
two hours. Longer incubation times result in better insertion, although after
extended times (32 hours) the serology deteriorates (see Example 5). This
deterioration is considered to be due to the deterioration of the RBCs after

prolonged incubation at 37 °C, rather than the loss of antigen.

The time taken for insertion of antigen molecules into the membranes of the cells
depends on the relative concentrations of the antigen solution and the cell
solution and temperature. However, it is preferred that for an antigen solution
with a concentration of approximately 10 mg/ml and a ratio of packed red blood

cells of 3:1 at 25 °C, the insertion time is approximately 4 hours.

Changes in the insertion conditions can allow the controlling of antigen
expression on RBCs. If weak A or weak B cells are desired, then low glycolipid
concentration or high RBC:glycolipid ratios can be used for insertion. [f strongly
agglutinating phenotypes are needed, high concentrations of glycolipid solution or

lower RBC:glycolipid ratios can give the strongest serology. By manipulating



RBCs in general blood serol ogy when testing against cell typing reagents.
Simlar agglutination is observed with both types when tested against a
speci fi c Woanws®er um However, RBCs can be transforned w PoTSNZ®LH621€
conmponents of the ABO system For exinple RBCs expressing components of
the A antigens (such as ALeb or A type 3) can be created. Such cells would
be inportant for determning the specificity of certain antibodies and in
t he screening of nonoclonal antibody panels. 10 The effect of the ratio of
RBC concentration to glycolipid concentration is that a ratio of between
1:1 and 3: 1 |gpelipid sorednitetiont, RBGH s bericreatedwhich arreskREse thand2@t r ong
aggl utinati 0Qlﬂ$é§Qﬁ§§quﬁ%f%ﬂ¥l erfAhd?haﬁ)Pqungm fe'RE¢ Meflbranel Or greater

| eads to | ess insertion of I gens n certain conditions, 3:1 is the nobst
15 economi cal ratl o to give a strong serol ogi cal score. However, a higher
rati o of  RBG}JH a’d§§ﬂag¥ef oﬁh@’%ﬂ)@nﬁ&?l&quﬂﬁe'a%daﬁﬁbfr Q'Qrgeﬁ:@ﬂﬁ‘égéléﬁt ed

gl ycolipid solutlons can effectively insert antigens into hin two
hour s. SLongercanrheutsatotad toi mes s|pé§IG¢ senwvuétr¢wrem¢§brfqrcﬁ¥anwlet naegﬁ" after
20 ext ended tdofiRiSednBen mmbéﬁ&?aﬁﬁg&kwcme&ﬁenateg #Mte s dinrsl Ferbahes 5) -

This deterioration i1s considered be due to the deterioration of the RBCs
after prol orgjed Th%retpa@a'bﬁhlSaﬁe"wdgceﬁatn?ért'vwawlqguée%tst@e@fheatmer §&h. The

time taken fqf dR8RKAIhG WRNoPRISSHRY IMEAGWidiicaRt Quotypes Tenbr anes of the
cells 25 depends on the relative concenfrations of the antigen solution

and the cell solution and tenperature. However, it is preferred that for
an antjogen SQE{rH:TtHéP'&eII %&I@ bé sﬁpé'tcs?)@bféfahﬁﬁénotﬁré%ﬁ&ﬂQxfbr"@ia%b{e Rk fay/eBth and a
rati o of packed red blo C, the insertion time is

appr oxi mat el 3Pf4h%6lffﬁée”t:§9b%%5@§eqyna'wg f%é‘PPY"Br‘P‘@%Gf $ensiivite asugh | ow t he

control ling %II@B&UIS%R;O @(Gée‘ﬁstélc%ﬂbr@fé RE6 -sehéitieeMacinéd oMBallid Bu&iebés are
desired, then | ow E%IYCO ip concentration or high RBC. glycolipid ratios

can be used fusedim PY‘B'ﬁetrY F”%Yﬁ‘%f?@??t'ge&waﬂf”iaﬂ‘a@ P¥¥ePhenot ypes are
needed, high concentrations of glycolipid solution or

15 The methodology allows cells to be standardised and be consistent worldwide.
This would allow comparisons of the performance of different laboratories and
different methodologies. Inclusion of the cells in Transfusion Serology Quality
Assurance Programmes could set the ‘standard’ for the quality control of ABO
blood group testing.

20
There is a compelling need in the industry for sensitivity controls. The
importance of this is magnified because there is general movement in pathology
towards laboratories staffed by multi-skilled technicians who do not have
extensive blood transfusion experience.

25
The sensitivity contfol of this invention preferably is a set of a group A (weak)
phenotype and a grou;:; B (weak) phenotype. It is further preferred that one
would also be Rh DCce (R1r) and the other Rh ce(rr). This would ensure that
both the ABO and RhD.grouping reagents could be quality controlled by the

30 same set of cells. Additionally, another set with a range of weak AB antigens
may be useful for more specialised laboratories. Alternatively, animal cells
lacking specific human antigens could be used. For example, some animal cells

would be the equivalent of Rh null (i.e. lacking Rh antigens).



| ower RBC:. glycolipid ratios can give the strongest serol ogy. By
mani pul ati ng WO 03/ 034074 PCT/ Nz02/ 00214 12 glycolipid concentrati ons,
RBCs can Wo 03082t ed” whi ch express nore than 20 tines tReTaNrOXN210f
antigen normally found in the RBC nent3rane. The prinmary advantage of the
invention is that the anmpbunt of antigen expression 5 can be controlled to
neet specific sensitivity requirenent. For exanple, one cell could contain
t he nunber of antigens which correlates with a clinical significance

| evel . Therefore, if this cell produces a positive serology result then the

user can be Semeleberatasiey paifem ABD aﬁds%h%ﬁyal@r ronteaeifsctivelyhut phgrt do
subtypes. 10 r@fﬂ%%@ |9@drétoﬁéglﬂngn@@ct§?é infous@ABA hid RAD! a@mytclah@émhgs for

exanpl e one for each fferent subtypes thereb ow ng for known
|l evel s of serf&2BiRin P r@uchowe\eqn theg iy @ degee it @ﬂéﬁpﬁ & mspmra@@t% ghly

sensi tive mMaQRicags &rblm&o?%ﬁéhéﬁﬁ)e Hb?&g%érﬁbltv QWe%%hgﬂﬁfyrdbnﬁB@|d glis for
antigen quantitation curves he net hodol ogy al l ows célls

st andaddi sed inyantior doomet suier thip rdisagvartage 'It}ﬁcéu%ﬁ)@l‘% Véﬁﬁ"éﬂ?‘t@'?ﬁ@ﬁﬂ'%ons of

the perfor m’&ﬁré&éloﬁhg brakiss tthér@b@é MR 9§rua¥ﬂ@ afb e H8redR] BRSRbRII es.
I ncl usi on of e cells in Tr ansfusion Serol ogy Quality Assurance

Programmes could set the 'standard’ for the quality control of ABO bl ood

group testinga fgthef HRfEnth§e %f GREMRlehticn® i @R the |ﬁ§é$t|drﬂd&i§téo‘ﬁt§|r%g the
sensitivity controls. The inportance of this is magnified because there is

general noverfsfgen ﬁ‘%a‘%%é’l’%’g?“d slored H’ghq"ﬁlﬂ?ﬁ%&%‘f‘tl%s °§ﬂ°<§‘9f Regiog of time.

mul ti -gki | | eRdRaEMItTINEH SheMRansiGvy sdIgioR arfitsedifition 16 cemtodulPairiil on
experience. 25 The sensitivity control of this inventi on%ﬁreferabl P{e is a
bt

set of a gr odbe A?'?%@ﬁk‘?f S’BﬂbHB\UWé %fnape&'agﬁ%ﬁeﬂss GReERYI efﬁbteffﬁ@p is
further prefejchared Babushsroduty i nat &@rddy BisDCce (RL r) and the other Rh

ce(rr). This would ensure that

EXAMPLES

15
The following examples are intended simply to illustrate the invention. The
invention is not to be considered ds limited by any of the examples.
Example 1

20
Glycolipid insertion solutions were prepared according to the following method:

¢ Dried glycolipid was dissolved in chloroform:methanol (2:1) to a concentration
of 20 mg/ml.
25 e 200 pl of fhe glycolipid solution was aliquoted into a glass tube and dried
under nitrogen gas.
¢ 300 pl methanol:water (1:1) was added to dissolve the dried glycolipid. The
tube was warmed to 37 °C in water bath to help dissolution.
¢ The tube was marked at the 100 pl level, and the glycolipid solution was dried
30 at 60 °C with nitrogen gas to below the mark. This step evaporates most of
the methanol in the solution and leaves the glycolipid dissolved in water.
e 10 pl of 10x phosphate t;uffered saline (PBS) was added to the tube in order

to adjust the salt concentration.



both the ABO and RhD. grouping reagents could be quality controlled by the
30 sane set of cells. Additionally, another set with a range of weak AB

ant i gens worg/obm7usef ul for nore specialised | aboratori es PCAINZoe/m@t14 vel y,
animal cells |acking specific human ®ntigens coul d be used. For exanpl e,
some animal cells would be the equivalent of Rh null (i.e. lacking Rh
antigens). WO 03/034074 PCT/ Nz02/ 00214 13 Sone | aboratories perform ABO
and RhD quality control effectively, but others do not. Sone | aboratories
manuf acture in-house ABO and RhD quality control cells (A2BRL r, O rr).
However, theme Dsionisdéegater was added &i ther1ODmul telelse products because of bl ood
donor phenotype heterogeneity. The sensitivity controls of this 5 invention
do not suffer this disadvantage because the weakened antigenic expression
is precise, tbxangple2 a |ack of variability, and they are readily avail able.
A further advantage of the invention is that the insertion fluid containing
the antigen may be dried and stored without deterioration for |ong periods
of timg. 10 KBwuﬁpthuWémmemédkMERBCaasmmdmgmQﬂﬁdbMWﬁmnmamddits addition to
cells could aI

e c atla vol unes, of .speci alised cells
e required, 1 o Mabin e & aRoieR Ere Rt i bR okt f ok affs |
exi st. EXAI\/PLEStubéS The fol |l ow ng exanpl es are intended SI mply to
illustrate the |pnve The ntlo n to bec dered as limted
by any of the. ekanigl Cerrsekan ] o SuB AP RBCH e 8RB0 ol ut i ons. wor e
prepared accqr drRgtibe v&d@,anéMatéa\mq mmm houawmdcaistéﬁwbhem@ was di ssol ved
in chloroform nethanol g to a concentration 25 200 gl

of thd0gl ycol® pflee é@nﬁﬂpﬂaﬂd e tashed frowih i %s"é %QJB% %ﬁfﬁj’ed??'@ﬂj

suspended in Celpresol at a concentration of 5 %.

Celpresol is an RBC preservative solution (obtained from CSL Biosciences,
Adelaide, Australia). However, saline or other isotonic solutions, or cell storage

15 solutions (e.g. CellStab) may be used.
Example 3

The following example is one method for testing an antiserum using a control of
20 the invention:
1. Transformed RBCs were washed 3 x with 0.9 % saline. Celpresol was
added to the tubes to make an RBC suspensi.on of 5 % concentration.
2. The RBC suspension (25 ul) was added to a small glass tube. Antiserum
(25 uL) was then added.
25 3. The RBC suspension and the antiserum were mixed well and spun in an
immunofuge for 15 seconds.

4.  The amount of agglutination was read and scored.

Example 4

30
Examples of serological phenotyping antibodies available which can be tested
using the controls of this invention are shown below. This list of examples is not

exhaustive and other antibodies may be applicable to this invention. Some of



under nitrogen gas. 300 pl nethanol:water (1:1) was added to dissolve the
dried glycolipid. The tube was warned to 37 Cin water bath to help

di ssol ut iwp.03/034ee4 t ube was narked at the 100 | | evel, andprchexmbyenki pid
solution was dried 30 at 60 C with nistrogen gas to below the mark. This
step evaporates nost of the methanol in the solution and | eaves the
glycolipid dissolved in water. 10 | of 10x phosphate buffered saline (PBS)
was added to the tube in order to adjust the salt concentration. WO

03/ 034074 PCT/ Nz02/ 00214 14 Deionised water was added to the 100 | |evel.
Exanpl e 2 5 Ghgsolrdageols teaied wens expicadl ant werBdRedalor deaiongfrative tiyepdses | owi ng
nmethod: 5 | 40 ng/mM of glycolipid insertion solution was added to a

gl ass culture ¥ube. 151 of Cel presol and 401 of group 0 packed RBCs were
added. The tube was incubated at 37 C for two hours with constant shaking.

10 The trans%g[_}ggad RBCs were washed 6x with 0.9 % saline before being
suspended in pr esol

at a concentration of 5 % Cel presol is an RBC
preservative sqjihdon (obtained Itllﬁﬂmagﬁlreﬁ' osci ences, Adel ai de,
Australia). However, saline or ot I sotonic solutions, or cell storage

15 sol utions (eBigrClapsi(blepdb) nmyOBko DirgAostio M e 3 The fol | owi ng exanpl e
is one nethod fB?élaleﬁlﬁrh 1an antBi%%r%gllhgﬂg?&oﬁe§W2tr0| of 20 the
orme 3

invention: 1. Trans wer e “was X Wth 0.9 %saline. Celpresol
was added to tBielak (I't')‘é@art)(? rrake BielogRel laboptnkesoNZof 5 % concentration. 2.

The RBC suspensijQg, (25 L) was adggg,gtcg Babordtbliedh@ss tube. Antiserum
Epiclone 1 CSL, AUS
Epiclone 2 CSL, AUS
Epiclone 3 CSL, AUS
Epiclone 4 CSL, AUS

Gamma-clone 1 Gamma Biologicals, USA

Gamma-clone 2

Gamma Bio!ogicals, USA

Immucor Immucor, USA
Lorne Lorne Laboratories, UK
MonoClone Organon Teknika B.V. NL
Novaclone - Dominion Biologicals, Canada
Ortho OCD, USA
Seraclone 1 Biotest AG, Dreieich
Seraclone 2 Biotest Diagnostic, Dreieich
*CSL CSL, AUS
* XXX Confidential
* XXX, Confidential

5

Anti-B:

Name Manufacturer

Biolab (Human)
Biolab
BioClone (blend)

Epiclone 1

. Biological Laboratory, NZ

Biological Laboratory, NZ
Ortho Diagnostic, USA
CSL, AUS



(25 L) was then added. 25 3. The RBC suspension and the antiserum were

m xed well and spun in an i mmunofuge for 15 seconds. 4. The anount of
aggl ut i nawpen/os@34 r ead and scored. Exanple 4 30 Exanpl es Pofi/nzor/oé20gi cal
phenot ypi ng anti bodi es avail abl e whict can be tested wusing the controls of
this invention are shown below. This |list of exanples is not exhaustive
and ot her antibodies may be applicable to this invention. Sonme of WD

03/ 034074 PCT/ Nz02/ 00214 15 these reagents tested were expired and were
used for denonstrative purposes only. Anti-A Name Manufacturer

Bi 0- C one (bl eridjclareto Di agnostC8L, AIBA Bi ol ab (Human) 1 Bi ol ogi cal
Laboratori es, L ( Human) [.Oh:QQ] oratories, NZ Biolab

Bi ol ogi cal Labtl;gaa @rbl%lleogg NZ Epi (g%rgﬁlea '8%%%,&'516\ Epi cl one 2 CSL, AUS

Epi cl one 3 CSL,Imaweor Epi cl one 4 IBBhycoAUsSSAsanma- cl one 1 Gamma Bi ol ogi cal s,

USA Gammma-clo Ganmma Bi ol ogi Ik@g‘ . or I mrucor, USA Lorne Lorne
&%r"?ﬁvo E&héjl'g ni ogla :

Laboratori es, noCl one Organo . NL
Monoclone Organon Teknika B.V. NL
Novaclone Dominion Biologicals, Canada
Seraclone Biotest AG, Dreieich
*CSL CSL, AUS
* XXXs Confidential
* XXX Confidential
* XXXs Confidential -

*Developmental reagents
p

Anti-AB:

Name Manufacturer

Biolab (Human) Biological laboratories, NZ
Biolab Biological laboratories, NZ
Gamma (blend) Gamma Biologicals, USA
Immucor Immucor, USA

Seraclone 1 Biotest Diagnostics, Dreieich
Seraclone 2 Biotest Diagnostics, Dreieich

5 Example 5

The incubation time of glycolipid insertion was investigated by adding 180 pl of
packed group O RBCs to 60l of 9.6, 4.8, 2.4, 1.2 and 0.6 mg/ml long chain A or
short chain B glycolipid solutions, respectively. A 25 pl aliquot was removed after
10 incubation with glycolipidsl for 1, 2, 4, 8, 24, 48 and 72 hours. Serology tests

were performed on the cells. The results are summarised in Table 1 and Table 2.



Novacl one Dom ni on Bi ol ogi cals, Canada Otho OCD, USA Seraclone 1 Biotest
AG Dreieich Seraclone 2 Biotest D agnostic, Dreieich *CSL CSL, AUS *
XXX1 ConfwoOenws@b4 * )=2 Confidential 5 Anti-B: Nane Marafractownens Bi ol ab
(Human) Biol ogi cal Laboratory, NZ Bi®Gl ab Bi ol ogi cal Laboratory, NZ

Bi oCl one (blend) Otho Diagnostic, USA Epiclone 1 CSL, AUS WO 03/034074
PCT/ Nz02/ 00214 16 Epiclone 2 CSL, AUS Gamma-cl one Gamma Bi ol ogi cal s, USA

| mmucor | mrucor, USA Lorne Lorne Laboratories, UK Mbnocl one Organon

Tekni ka B. V._NL Nova | one Dom ni on Bi ol o |cal a, Seracl one Biotest
AG, Dreiei chTalg Tetudy\og insersien ingHpatipa,time; QFOHPMHPP%W%W' s xxx5

Confi denti al neu’trlaemgly@aimdsta{d teStag @@hMst Bioclone anti-A

A glycolipid Incubation Time (hours)

concentration of

transformation

medium

(mg/ml) 1 2 4 8 < 24 32 48 72

9.6 +++ ++++  H+++ A e+ e AR e+t
4.8 ++4+ +++ ++++ o+t R R 4
2.4 ++ +++ +++ +++ +++ +4+++  H++ 4+
1.2 - + + + ++ +++ ++ ++
0.6 - - + + + ++ ++ 4+

Table 2. Study on insertion incubation time: group O RBCs transformed with

5 neutral B egcoIipidé and tested against XXXs anti-B.

B glycolipid Incubation Time (hours)
concentration of

transformation medium

(mg/ml) 1 2 4 8 24 32 48 72
9.6 + ++ +++  +++ e+ .
4.8 + R = = T ST
2.4 - + + + ++ ++-+ +++  +++
1.2 - - - - - - ++ +4+
0.6 - - - - | - - - -
Example 6

Different volumes of packed group O RBCs were transformed with one volume of

10 9.6 mg/mi long chain A or B glycolipid solution, respectively. The results are



Anti-AB: Nanme Manufacturer Biolab (Human) Biol ogical |aboratories, NZ

Bi ol ab Bi ol ogical |aboratories, NZ Gamma (bl end) Ganmma Bi ol ogi cal s, USA

| mucor |wouwsoB4074JSA Ser acl one 1 Bi ot est Diagnostics, DreipeirtNzo2Bexiacl one 2
Bi ot est Diagnostics, Dreieich 5 Exam$l e 5 The incubation tinme of
glycolipid insertion was investigated by adding 180 | of packed group O
RBCs to 601 of 9.6, 4.8, 2.4, 1.2 and 0.6 ng/m |long chain A or short
chain B glycolipid solutions, respectivel y A 25 | aliquot was renoved
after 10 incubation with coI| pids for . 2, 4, 8, 24, 48 and 72 hours.
Ser ol ogy test%ﬂmmﬁé’isédpérﬁ%r'?ré*d 6n31l heatie eaf| BBCSI' e rlassa (@yenlipidsinaerien sed in
Table 1 and tlgn)zapﬁégr%éé)éﬁlg@ﬂt Escy 1“'12%{00@2}@:em$z Wlbér?th’lﬂ. an$6dfq36f0n

|nsert|on i ncubat | on rou‘E transf or med neutral
gl ycol i pi ds drBCs é@ﬁé,‘ﬁpfaﬁj@r’fgﬁ |5oblac§ﬁé5 Artheo A‘GA@'@PWcﬂfl"}ﬁed'ani@ﬁtﬁﬁ(P on Tine

(hours) concRildak4gon of transformation nedium (ng/nm) 1 2 4 8 24 32 48
72 9.6 +++ ++++ ++++ ++++ +H+4H+ HHH+H A+ A+ 408 4+ 4+

FHt+ +P+ H++ 2.4 ++ A+t ot A bR bR R 12 -+ + 4+ A
0.6 - - + + “rable Bt Shildy of ratio of RBC to glycolipid insertion fluid (plasma). Different

volumes of group O RBCs transformed with group A or B glycolipids and tested

against anti-A or anti-B reagents.

RBC . Inserted A reacted Inserted B reacted
Glycolipid against anti-A against anti-B
1:1 ++++ >++++
2:1 ++++ ++++
3:1 ++++ » ++++
4:1 ++ +++
5:1 ++ ) ++
6:1 ++ ++

10 Anti-A: Bioclone; Anti-B: CSL.

Example 7

A wide variety of anti-A, anti-B and anti-AB reagents were tested for their potency
15 against RBCs transformed with neutral A and B glycolipids using the method of
this invention. The RBCs were tested on the day of insertion. |

Group O RBCs inserted with neutral A glycolipids were tested against anti-A'
reagents from different manufacturers. The results are shown in Table 4.

20



Table 2. Study on insertion incubation tine: group O RBCs transfornmed with
5 neutral B glycolipids and tested agai nst XXX5 anti-B. B glycolipid

| ncubat i owomBm®B40¢hours) concentration of transfornmati on medinawefpogim ) 1 2
4 8 24 32 48 72 9.6 + ++ +++ +++ ++HMH+++ +++ +++ 4.8 + ++ +++ +++ +++
++++ +++ +++ 2.4 - + + + 4+ +++ +++ +++ 1.2 - - - - - - 4+ ++ 0.6 - - -
- - - - Exanple 6 Different volunes of packed group O RBCs were transforned
with one volune of 10 9.6 ng/m |ong chain A or B glycolipid solution,
respectively. The results are WO 03/034074 PCT/ Nz02/00214 18 sunmmarised in
Tabl e 3. A 3:Tablegi Gravp REtsolinid fraasfoungdyPyRBCS tested againstidifered@ntitA on)
appeared as i Cl 1 rat or insertion. Wen the anmount of

RBCs was inc?é%%e@éﬁ{%%rt%@??s%grfg pgh!a&gil. then the apount of inserfjon per
RBC decreased. 5 Table 3. Study of ratio of RBC to glycolipid insertion
fluid (plas D fferent volunes of g Q. rmed with group A
or B glycol in?)\l)Ia su%cﬁlggf ested agai nst a%\@y%“g'fj%gﬁ%elr{t%ﬁlg@égents. RBC
Inserted A reacted Inserted B reacted trédsfarolatipn chedgamugmnl)ant i - A agai nst

anti-B 11 44+t +4td 20 1 g 48 36 24 19 12 06

XXX, ++++ ++++ ++++ +++ 4+ ++ ++ ++
Bio-Clone ++++ +++ +++ +++ ++ ++ + -
Seraclone ++++ +++ +++ ++ + + w -
*CSL . ++++ +++ +++ ++ ++ + - -
Novaclone +++ ++ ++ + - - - -
*XXX4 +++ ++ ++ + + - - -
Ortho ++ ++ + w - - - -
Epiclone 1 ++ + + - - - - -
Epiclone 2 + + - - - - - -
Lorne + w w - - - - -
Gamma-clone 1 + - - - - - - -
Seraclone 1 + - - - - - - -
Immucor + - - - - - - -
Epiclone 1 + - - oo - - - -
Biolab (human) 1 + - - - - - - -
Monoclone w - - - - - - -
Biolab - - - - - - - -

Biolab (human) 2 - - - - - - - -

*Developmental reagents.

5 Reagents from different manufacturers (some well beyond their expiry dates)
gave enormous differences in agglutination scores. As seen from Table 4 (sorted
by scoring patterns), when the group A insertion glycolipid concentration is 9.6
mg/ml, several anti-A reagents gave 4+ or 3+ agglutinationA scores with
transformed RBC, while others gave only 1+ or negative reactions. At a 0.6
10 mg/ml concentration, only the XXX, developmental reagent could detect inserted

antigens.



3:1 ++++ ++++ 41 ++ +++ 511 ++ ++ 6:1 ++ ++ 10 Anti-A: Bioclorie;
Anti-B: CSL. Exanple 7 A wde variety of anti-A, anti-B and anti-AB
reagent s weros/0s3t ed for their potency 15 against RBCs tramsfzmeoexd4w t h
neutral A and B glycolipids using themethod of this invention. The RBCs
were tested on the day of insertion. Goup O RBCs inserted with neutral A
gl ycolipids were tested against anti-A reagents fromdifferent

manuf acturers. The results are shown in Table 4. 20 WO 03/ 034074

PCT/ Nz02/ 00214 19 Table 4. Goup A glycolipid transforned O RBCs tested
against different anti-A reagents (sorted by scoring patterns).

Manuf act ur er | t f t | /m
9.6 7.2 4.8 3é8%)6:?é§0§ q ars it ‘&?‘ @&nra“ gl é@ﬁ%&ﬂéﬁ@ﬂép te%g %a,{gg )
Bi 0o- O one ++-anti+ABrreagents-fromidifferenttmangactardrenéher-results-are shewn-m-TableSw * CSL

Tt e b Al_n-tl- +§ie-5_gé\?\fs_él\>k_%vfé§)_e%régqﬁ élt&ﬁatloJﬁ scores ‘with tra)n@o‘régd’ ﬁéone“r o

+- - - Otho 2 + +
N S

Table 5. Group A glycolipid transformed O RBCs tested against different anti-AB

reagents.

Manufacturer A glycolipid concentration of

transformation media (mg/ml)

9.6 7.2 48 36 24 19 1.2 0.6
Immucor +++ ++ ++ + + - - -
Gamma-clone +++ ++ ++ + + - - -
Seraclone ++ ++ ++ w - - - -
Biolab : ++ ++ ++ w - - - -
Biolab (Human) ++ + + - - - - -
Seraclone ++ + + - - - - -
10 Group B glycolipid transformed O RBCs were also tested against anti-B reagents

from different manufacturers. The results are shown in Table 6.

Table 6. Group B glycolipid transformed O RBCs tested against different anti-B

reagents (sorted by scoring pattern).

B glycolipid concentration of

Manufacturer transformation media(mg/ml)

9.6 72 48 36 24 19 12 06
*CSL +++ +++  +++ .+ + + -
“XXXs ' ++ ++ 4+ + + - - -
*XXX3 ++ ++ ++ + - - - -
Bioclone + + w - - - - -
Biolab w - - - - - - -

Biolab (human) - - - - - - - -




Lorne + ww- - - - - Garma-clone 1 + - - - - - - - Seraclone 1 + - - - - -
- - Immucor + - - - - - - Epiclone 1 +- - - - - - - Biolab (human) 1 + - -
- - - - -wWhbpoesdghe w- - - - - - - Biolab - - - - - - - PpdBiN#o2l0ithuman) 2
- - - - - - - *Developnmental reagenms. 5 Reagents fromdifferent
manuf acturers (sone well beyond their expiry dates) gave enornous
differences in agglutination scores. As seen from Table 4 (sorted by
scoring patterns), when the group A insertion glycolipid concentration is
9.6 ngy/m, several anti-A reagents gave 4+ or 3+ agglutination scores with
transfornmed REPjclodei | e ot hers gave only 1+ er negative reactions. At a 0.6
10 nmg/ M concentration, only the XXX2 devel opnental reagent coul d detect
inserted ant ?&é%é‘ WO 03/ 034074 PCT/ NZ02/ 00214 = 20 Group O RBCs
transfornmed w*XKXpeutral A g}ycoli-pids-were-also tested against anti-AB
reagents fromdifferent manufacturers. The results are shown in Table 5.
Anti - AB r eageMovaclbs® gave di fferent aggl utknati-on seores-wth transforned
RBCs. 5 Table 5. Goup A glycolipid transformed O RBCs tested agai nst
di f f erent ant MohBcloneagent s. - Manuf-act urer A-glycoliptd concentration of
transformati on nedi a (ng/n1) 9.6 7.2 4.8 3.6 2.4 1.9 1.2 0.6

Gammaclone - - - - - - -

Seraclone - - - - - - - -
Immucor - - - - - - - -

Lorne - - - - - - - -

*Developmental reagents

Only very few anti-B reagents could detect the inserted group B antigens. Among
those reagents which did, only Bioclone is a commercial anti-B reagent. Others

5 are developmental reagents.

Group B glycolipid transformed group O RBCs were also tested against anti-AB

from different manufacturers. The results are shown in Table 7.

10 Table 7. Group B glycolipid transformed O RBCs tested against different anti-AB
reagents.
Manufacturer B glycolipid concentration of

transformation media (mg/ml)
96 72 48 36 24 19 12 06

Biolab (human) +++ ++ ++ o+ + - - -
Biolab + w w - - - - -
_Immucor - - - - - - - -
Seraclone - - - - - - - -
Seraclone - - - - - - - -

Gamma-clone - - - - - - - -

Only Biolab anti-AB could detect inserted group B antigens. This is a human

polyclonal anti-A+B reagent (which is no longer commercially available).



| mucor +++ ++ ++ + + - - - Gammma-cl one +++ ++ ++ + + - - - Seraclone ++ ++
++ w- - - - Biolab ++ ++ ++ w- - - - Biolab (Human) ++ + + - - -

Ser acl onewe#03m34074 - - - 10 Group B glycolipid transfornmmmmlmere

al so tested against anti-B reagents Z*xromdifferent manufacturers. The
results are shown in Table 6. Table 6. G oup B glycolipid transformed O
RBCs tested against different anti-B reagents (sorted by scoring pattern).
B glycolipid concentration of Manufacturer transformation nmedia(nmg/m) 9.6
7.2 4.8 3.6 2.4 1.9 1.2 0.6 *CSL +++ +++ +++ +++ ++ + + - *) () (X5 ++ ++ ++

++- - Q)(3 ++ ++ ++ + - - - - Bioclone + + w- - - - - Biolab w- - -
- - - - Bl@*é'mplgi%un'an) - - - - - - - W 03/034074 PCT/ Nz02/ 00214 21
Epi cl one - - - - Epiclone - - - - - - - - *XXX4 - - - - - - -
Novacl one - - - - - - - - Mnoclone - - - - - - - - Gmuaclone - - - - - -
- - Seracl QPycolipid can insért intd RBCs when the Le® glycolipid is suspended in Le(b-)

5 plasma and mixed with RBCs of the same type in different ratios and incubated

for two hours at 37 °C. The results are shown in Table 8.

Table 8. Uptake of Le® glycolipid onto Le(b-) cells.

Le®: Reactions with Reactions with
RBC _ RBC antisera antisera
(VIV) Time 0 1 Week
-Le® -Le® -Le® -Le®
Le(a+b-) before insertion - ++ - ++
After insertion 1:2 ++ ++ F++ ++
1:3 ++ ++ +++ ++
1.5 ++++ ++ +++ ++
1.7 ++ ++ +++ ++
1:10 ++ ++ +++ ++
Le(a-b-) before insertion - - - -
After insertioﬁ 1.2 + - ++ -
1:3 ++ - ++ -
1:5l +++ - ++++ -
1.7 ++ - ++ -
1:10 ++ - ' ++ -

10



| mucor - - - - - - - Lorne - - - - - - - - *Developnental reagents Only
very few antl-B reagents coul d detect the inserted group B antigens. Anpbng
t hose reagerBm3which did, only Bioclone is a commerci al amdr/oeeegent .
O hers 5 are devel opnental reagents.23G oup B glycolipid transformed group
0O RBCs were also tested against anti-AB fromdifferent manufacturers. The
results are shown in Table 7. 10 Table 7. Goup B glycolipid transforned 0O
RBCs tested against different anti-AB reagents. Manufacturer B glycolipid
concentration of transformation nedia (ng/m) 9.6 7.2 4.8 3.6 2.4 1.9 1.2
0.6 Biolab (kxamaple9%++ ++ ++ + + - - - Biolab + ww- - - - - Inmmucor - -
- - - - Seraclone - - - - - - Seraclone - - - - - - - Gamme-cl one
- - Only Biolab antl-AB coul d detect |nserted group B antigens.
Th| sis a hurr’étns peARie drsaribantie proeedueaiyzadt fo( faw eviomstmanalsiger
comercial ly available). WO 03/034074 PCT/ NZ02/ 00214 22 Exanple 8 Leb
glycolipid can insert into RBCs when the Leb glycolipid is suspended in
Le(b-) 5 5 pl aklpw extemedrigeanajjses watespeformgd e Ragpert jinstyimient (Begton at i os

?ggl g”g“bf} ed@.c&.e ort, ‘S%nhjagé @)t o%?atﬁ%g Wi ﬂPL%ﬁéH'sBﬁvQFee WHWM aPreliokdng 8-
. Upta o] yco I'ptd onto
were fxed by adding one part of red ceIIs to 20 parts of 10% formalin and
incubating overnight at room temperature. The fixed cells were washed 4 times
in PBS and diluted in 0.5% BSA in buffer 1 (phosphate buffered 50mM NaCl, pH
‘10 8.0) to a final concentration of 5 x 10° cells/ml before incubation with the Lewis
antibodies. Fluorescent labelling conditions used were based on the work of
Murai et al. (Clinica Chimica Acta, 1994, 226, 21-28). For analysis, 100 ul of
fixed red cell suspension were incubated at 4°C for 1h with 100 pl of anti-Le®
(Gamma 25-1, Gamma Biologicals Inc., Tx, diluted 1:2 in buffer 1), washed twice
15 in 1 ml of buffer 1 and incubated at 4°C for 1h with 100 pl of biotinylated anti-
mouse IgM (E0465, Dako A/S, Denmark; diluted in buffer 2, 1:400 in 0.5% BSA in
phosphate buffered 200 mM NaCl, pH 8.0). Labelled cells were then washed
twice in 1 ml of buffer 2 and incubated at 4°C for 10 minutes with 100 ul of RPE-
Streptavidin (R0438 Dako A/S, diluted 1:15 in buffer 3, phosphate buffered 200
20 mM NaCl, pH 7.0), washed once in and then suspended in 500 pl of buffer 3.
Flow cytdmetric analysis was within 1 hour, with 5000 cells being counted for

each sample.

Example 10
25
The in-vivo transformation of rat peripheral blood cells was accomplished using

the following method.

Large (250-300 g), inbred, all male Lewis rats were used. These rats, despite

30 their name, do not to express Le® or Le® glycolipids.

Glycolipids were emulsified into Emulsan®, a parenteral lipid infusion fluid which

contains 20% soy oil fraction, 1.2% lecithin/egg white, and 22% glycerol, wiv.



Le : Reactions with Reactions with RBC RBC antisera antisera (v/v) Tine O
1 Wek -Le -Lea -Le b -Lea Le(a+tb-) before insertion - ++ - ++ After

i nserti onwD:@/034074+ +++ ++ 1:3 ++ ++ +++ ++ 1:5 ++++ ++ PET/NZB2/0A21F ++ ++
+++ ++ 1:10 ++ ++ +++ ++ Le(a-b-) beldore insertion - - - - After insertion
1:2 + - ++ - 1:3 ++ - ++ - 1:5 +4++ - ++++ - 1:7 ++ - ++ - 1:10 ++ - ++ - 10
WO 03/034074 PCT/ Nz02/ 00214 23 Exanple 9 This exanpl e describes the
procedure used for flow cytonmetry analysis. 5 Flow cytonetric anal yses were
performed on a Facsort instrunent (Becton Dickinson, San Jose, CA)

oper ating w t®erlay dillgiohs V\zttbfglymﬁaid dd&selsremtioraaet rangtd!gcfEdnh $.03ner 20 frrilg(eB:Dplby

addi ng one part of red o 20 % f I|n bati ng
over night at WerBReRATHL AR ook RYURI G g T oV TRR Eean e " Pes
and dil uted idha@sthesiBI8% éhlérufhfyenfatela(am@s@bataes bmkj)eﬂhequdﬁﬂaﬁwemaa ratpH 10
8.0) to a final concentration of 5 x 106 cel_l,a/olgja Hre incubation wth
the Lewis an¥3pttigiedlly e4passdtareit0 wai@ glyaotp Plﬁ?'bn%"”dg’ééﬁ’aw%seﬂased on

the worsk of  The operation site was then sutured.

At 24 hours and thereafter approximately 50 ul of red cells were obtained by
warming the rats under heat lamps, applying a tourniquet to the tail, and making
a small puncture of a tail vein with a microlance and obtaining blo'od. Red cells
10 were obtained from the whole blood by centrifugation and washing three times.
Other cells (e.g. platelets, white cells) can be obtained by appropriate isolation
techniques. Serology and flow cytometry analyses were undertaken and are

described in Examples A to C below.

Example A

Serology with anti-Le® analysis of in vivo transformation of rat red cells. Rats were
injected intravenously with different doses of Le®6 glycolipids. Blood samples were
taken on the days indicated in Table 9. Serological direct agglutination with anti-Le®

was graded from negative (-) to very strongly positive (++++).

Table 9.
Day blood samples were taken (post administration) and red cell
anti-Le® serology conducted
Rat mg 1 2 4 6 8 10 12 14 16 18 20
Le® .

a 2.0 ++++  HH+ 4+ A A A AR R+t
b 1.0  +++ ++++  +++ 4+ FHE R R+ 4
c 0.50 ++ ++ O ++ ++ 44+ 4 + +
d 0.25 ++ ++ ++ ++ ++ ++ ++ + - - -
e 0.10 + + + + - - - - - - -
f 0.05 .- - - - - - - - - - -
g 0.03 - - - - - - - - - - -
h 0 - - - - - - - - - - -




Murai et al. (Cinica Chimca Acta, 1994, 226, 21-28). For analysis, 100 |
of fixed red cell suspension were incubated at 4C for 1 h with 100 d of
anti-Le bwo(oGasaeed 25- 1, Gama Bi ol ogicals Inc., Tx, dilut@dTiNzd2pee1buffer
1), washed twice 15 in 1 m of buffer25l and incubated at 4C for 1 h with
100 pi of biotinylated anti- nouse | gM (E0465, Dako A/'S, Denmark; dil uted
in buffer 2, 1:400 in 0.5%BSA in phosphate buffered 200 nM NaCl, pH 8.0).
Label l ed cells were then washed twice in 1 m of buffer 2 and incubated at
4C for 10 minutes with 100 | of RPE- Streptavidin (R0438 Dako A/S, diluted
1:15 in buffer 3, phosphate buffered 200 20 MM NaCl, pH 7.0), washed once
in and then pen i bukf ersy3 | o cyt tric anal ysis was
within 1 hou%gtvvl t'ﬂs 88 %éel ngfacount ed ? 34 eac sarrpl e. Exanple 10
25 The in-vivo tralrfé’forrratlon of rat peripheral blood cells was

acconpl i shed 50 . 2503 — ;
male Lewis rats were used These rats, despite 30 their name, do not to
express Lea dr Lebl.glyeslipitds.+d ycbl i prds were enulsified into

Enmul san(r), pareﬂ% ra] lipid infusion fluid which contains 20% soy oil
fraction, 1.2%1lecithin/egg white, and 22% gl ycerol w v. WO 03/034074

PCT/ NZ02/ 00214 24.Zerial drluti-ons with-glycolipid cencentrations ranging
from0.03 to 2.0 501 were prepared froma stock solution (13.3 g/l) of
glycolipid in Enul'san(r). After anaesthesia (8% chloral hydrate at a dose
of 3.3 n1/kg)f t he QQgular vein of rats was surgically exposed and 150 | of
a glycolipid/ Errulé)sdgﬂ(r) dilution was infused. 5 The_operation site was
then sutured.? At 24 hours and thereafter approximately 50 | of red cells
wer e obtainedby Warning the rats under-heat- | anps, applying a tourniquet
to the tail, —and—making

Example B

In vivo glycolipid anti-Le® flow cytometry relationship. Different rats were injected
with different doses of Le® glycolipids and bled after one day. The results are shown
in Figure 1. The zone of positive serology is shown 1+ -—— 4+. The highest amount
of glycolipid used for transformation (2 mg) produced the black filled curve. Unfilled
curves decreasing to the left of the 2 mg curve represent the results obtained from
decreasing amounts of glycolipid. The doses of glycolipid used were 2 mg, 1 mg, 0.5
mg, 0.25 mg, 0.13 mg, 0.06 mg, 0.03 mg and 0 mg.

Example C

Flow cytometry anti-Le” analysis of in vivo transformed rat red cells. A rat was
injected with a 2 mg dose of Le® glycolipids and bled on days 1, 2, 6, 8, 10, 12, 16,
18, 20, 22, 24, 26, 28. The highest level of transformation can be seen in the black
filled curve. The results are in sequential order of decreasing antigen expression, ie
from right to left being days 1, 2, 6, 8, 10, 12, 14 and negative controls for Figure 2
and days 16, 18, 20, 22, 24, 26, 28 and the negative control (black filled curve) in
Figure 3



a small puncture of a tail vein with a microlance and obtai ning bl ood. Red
cells 10 were obtained fromthe whol e blood by centrifugati on and washi ng
three tinwe.o3/08xoher cells (e.g. platelets, white cells) caoThaoohbizad ned by
appropriate isolation techniques. Se¥%ol ogy and fl ow cytonetry anal yses
were undertaken and are described in Exanples A to C below. Exanple A
Serology with anti-Le b analysis of in vivo transformation of rat red
cells. Rats were injected intravenously with different doses of Leb-6

gl ycol i pids. Bl ood sanples were taken on the days indicated in Table 9.
Serol ogi cal dExampleddgl utination with anti-Le b was graded from negative
(-) to very strongly positive (++++). Table 9. Day bl ood sanples were taken
(post administration) and red cell anti-Le b serology conducted Rat ng 1 2
4 6 8 10 12 1Rabb# peripheral Llklpody cell®) were +ransformed +in+wive using the-fellowing: +++ ++
++ ++ b 1.0 gdifod tHt tHH HHEE A+ b+ 44+ 4+ 4+ 4+ C 0.50 4+ 4+
++ +++ +++ +++ ++ + + + d 0.25 ++ ++ ++ ++ ++ ++ ++ + - - - e 0.10 + + + +
---5---f005---- - 0.03 - - - - --ho-

|y<6ollpld¥:\QIeQ %}%%bf @éWéW%@%f tcha) d%ohﬁﬂs ?g?'ogﬁlA@g(azfs 30 32

34 35 Leb a2
b+)) from small intestine in 100 pl of warm ethanol. Warm (37°C) intralipid

(Pharmacia) (2 ml) was added followed by brief sonication. Glycolipid was
infused into a marginal ear vein (slow infusion). Rabbits were bled pre and post
10 infusion (about 0.2-0.5 ml) and serology tested with anti-Lewis reagents (anti-Le®
Gamma Biological LBM26-1 and sometimes anti-Le* Gamma Biologicals LAM25-
1) (see Example D). Testing at later dates also involved retesting earlier samples
as controls of stability of stored cells. Cells were stored at 4°C in red cell
preservative solution (Celpresol, CSL Australia).
15
Example D
Table 10. Serology — Rabbit MO

Day sample taken Day Date Anti-Le® Anti-Le?
tested
Pre (5/10) -1 12/10 - -
Pre (5/10) -1 8/10 - ' -
Infusion 6/10 0 12/10
Post 7/10 1 8/10 +++ -
Post 7/10 1 12/10 +++ -
Post 9/10 3 12/10 +++ -
Post 11/10 5 12/10 +++ -
Post 11/10 5 17/10 +++ -
Post 11/10 5 24/10 +++ -
Post 16/10 11 17/10 +++ -
Post 24/10 19 25/10 +++




b1.0+++++++----0050+-------d025-------e010
- ---f005- - - - ---9g003--------h0--- -
- - - Exawploe/OBme vivo glycoli p| d anti-Le b flow cytonet pgTmedoabi2nshi p.
Different rats were injected wth di¥ferent doses of Leb glycolipids and
bl ed after one day. The results are shown in Figure 1. The zone of
positive serology is showmn 1+ ---- 4+. The highest amount of glycolipid
used for transformation (2 ng) produced the black filled curve. Unfilled
curves decreasing to the left of the 2 ng curve represent the results

obt ai ned f r orihabiett.cSerolagy arRabbitBkof gl ycol i pid. The doses of glycolipid
used were 2 ng, 1 ng, 0.5 ng, 0.25 ng, 0.13 ng, 0. .06 0.03 nyg and 0 ny.
Exanpl e C Fl|daycsampietakgnandi - Day b [andPatei s [of Anti-ke¥o {ransfornmed fat red
cells. Aratf was injected with a 2 rrgefgébse of Leb glycolipids and pled on
days 1, 2, 6,8, 10, 12, 16, 18, 20, 24, 26, 28. The highest |evel of
transfornati d'-?re(:&{ﬁ) be seen iin the bl ack/8 fillled curve. The results are in
sequenti al reastng—@ntgen—expression, e —fromright—tp | eft
bei ng days JIH@SK%{ 1§% 12, 14 and negatilve controls|for Figure P and
days 16, 18, Fﬂﬁt(1:921,0)24 26 281 and t 128/1@egati ve+eontroll (black filled

curve) in H O-631- 034074 PEH IO 0621426 Exalfpi—e—l—l—Rsrbb t
peri pher al t 8&45 ‘55 wer e tra?‘nsforneﬂgﬁildn Vi vo Usi ng the follow ng
net hod. - Post (31/10) 13 3/1 +++

Table 12. Serology — Rabbit CcO

Day sample taken Day Date Anti-Le® Anti-Le?
tested
Pre (5/10) _ -13 - -
Pre (11/10) -7 . - -
Infusion 18/10 0
Post 19/10 1 20/10 +++
Post (24/10) 6 25/10 +++
Post (31/10) 13 3/11 +++
5
Example 12

Rat red cells were transformed in vitro according to the following method.

10
Normal rat plasma was used as the glycolipid diluent (although any other diluent
can be used). For all experiments a 250 pg Le® per ml stock solution of glycolipid
in plasma was prepared in 1 ml of plasma. Further dilutions of this stock solution
in rat plasma were prepared as required.

15

Transformed red cells were prepared by adding an equal volume of plasma

containing Lewis glycolipids (600 ul) to an equal volume of washed packed red



5 dycolipids were prepared by dissolving 200 ng of total glycolipids
(group ALe(a- b+)) fromsnmall intestine in 100 | of warm ethanol. Warm
(370 intwalodps474 (Pharmacia) (2 m) was added fol |l owed byCmNzot/00214
sonication. Gycolipid was infused i2%to a marginal ear vein (slow

I nfusion). Rabbits were bled pre and post 10 infusion (about 0.2-0.5 m)
and serology tested with anti-Lewis reagents (anti-Le b Gamma Bi ol ogi cal
LBM26-1 and sonetines anti-Lea Ganma Bi ol ogi cal s LAM25- 1) (see Exanple D).
Testing at later dates also involved retesting earlier sanples as controls
of stability cefls €608 @) avdircebateslab appeapsatst oAlcimed intglvals, 7edl efghixture

preservative | ut | (Cal pre é:%l“ t | 10.
Serol ogy - Ra a%’l "téh%\?%gf)e?gﬁ Sagl{l)(prﬁgl:tl[og en F@gé @ée%rﬂ ?h}%LgéﬂgﬁJie-glf@é@?,é@t ed
Pre (5/10) - lalad afd then sBsgended IrD3aling. el were stbrdduati468 ubtillserdlodywad Post
7/10 1 8/10 +++t - Post 7/tlg r,}bE’LZII |§++ - Post 9/10 3 12/10 +++ - Post
11/10 5 12/ 10°%i¢4 (agapstantiche ’%‘“i’% b +++ - Post 11/10 5 24/10 +++ - Post
16/ 10 51 17/ 10 +++ - Post 24/10 19 25/10 +++ WD 03/034074 PCT/ Nz02/ 00214
27 Example E

Serology of in vitro rat red cells transformed with different concentrations of Le®

glycolipids for different lengths of time. Results are shown in Table 13.

10 Table 13.
Le® Time incubated (hrs)
Conc 0.5 1 2 4 8 12 24 36 48
25 ++ 4+ ++++ ++++ ++++ ++++ ++++ ++++ +++
12.5 ++ ++ ++++ ++++ ++++ ++++ ++++ ++++ ++
6.3 + ++ +++ +++ ++++ ++++ ++++ +++ ++
3.2 - + ++ ++ +++ +++ ++++ ++ +
1.6 - - + T+ ++ ++ ++ + -
0.8 - - - - + + + - -
0.4 - - - - - - - - -
0 - - - - - - - - -

Concentration = pg Le” / ml of rat plasma
Example 13
15 Temperature dynamics were determined by flow cytometry analysis.

For this experiment the sensitivity of the flow cytometry analysis was first
assessed against cells sensitised during incubation at 37°C for 3 hours with
different concentrations of Le® glycblipids. It was found that the flow cytometry
20 analysis was most reliable for detecting the cells transformed with high
concentrations of glycolipids >100 pg/ml, which caused a serological score of 3+
or 4+ within the incubation period (results not shown). In accordance with these

results, red cells were transformed with plasma containing 250 ng/mi (25 pg/tube)



Tabl e 11. Serol ogy - Rabbit BK Day sanple taken Day Date Anti-Le b tested
Pre (8/8) 8/ 8 - Infusion 18/10 0 Post (19/10) 1 20/10 +++ Post (24/10) 6
25/ 10 +++woRams40¢81/ 10) 13 3/ 11 +++ Table 12. Serol ogy - PRaiN¥or/o0@®t Day
sanpl e taken Day Date Anti-Le Anti-Le® tested Pre (5/10) -13 - - Pre
(11/10) -7 - - Infusion 18/10 0 Post 19/10 1 20/10 +++ Post (24/10) 6

25/ 10 +++ Post (31 /10) 13 3/11 +++ 5 Exanple 12 Rat red cells were
transfornmed in vitro according to the follow ng nethod. 10 Nornal rat

pl asma was used as the glycolipid diluent (although any other diluent can
be used). Forforapériodx pé timeeud © & h2bG a threb diffarenti temperaluren|41€Ci 22°Coand

glycolipid ipnplasm s-prepared i m of plasma. .Further dilutjons of
this stock sc#j’ u‘tei gl‘%.e rp%ﬁtrsa\?er&aggﬁ%?eﬂg}yiﬂo& @B%’Pgt&’ géraq)(s&]tﬁepg%a S
Transfornmed rsd Rgl | s were prepared by adding an equal vol unme of plasm
containing Lewis glycolipids (600 |I) to an equal volune of washed packed
red

Example F1

In vitro transformation of human Le(a-b-) red cells with Le® glycolipids over time at a
transformation temperature of 37°C. Reactivity was determined by flow cytometry
analysis using two different anti-Le°reagents. The results are shown in Figure 4.
The filled black curve represents the negative control, i.e. untransformed cells. The
unfilled curves to the left represent the least amount of transforming time while those
on the right represent the longer times. The results are in sequential order, i.e. from
left to right being 0, 1, 2, 3, 4, 5, 6, 7, and 8 hours.

Example F2

In vitro transformation of human Le(a-b-) red cells with Le® glycolipids over time at
transformation temperature of 22°C (RT). Reactivity was determined by flow cytometry
analysis using two different anti-Le®reagents. The filled black curve represents the
negative control, i.e. untransformed cells. The results are shown in Figure 5. The
unfilled curves to the left represent the least amount of transforming time while those on
the right represent the longer times. The results are in sequential order, i.e. from left to
right being 0, 1, 2, 3, 4, 5, 6, 7, and 8 hours.

In vitro transformation of human Le(a-b-) red cells with Le® glycolipids over time at
transformation‘temperature of 4°C. Reactivity was determined by flow cytometry
analysis using two different anti-Le® reagents. The results are shown in Figure 6. The
filled black curve represents the negative control, i.e. untransformed cells. The unfilied
curves to the left represent the least amount of transforming time while those on the
right represent the longer times. The results are in sequential order, i.e. from left to
right being 0, 1, 3, 5, and 7 hours.



WO 03/ 034074 PCT/ Nz02/ 00214 28 cells (600 |) and incubated as appropriate.
At tinmed intervals, 75| of mxture was renoved and any reactions stopped
by washi ngotobe3weld | s three tines with saline and then sugpem#edoinssal i ne.
Cells were stored at 4C until serolo@p was tested (against anti-Le b)
(Exanple E). 5 Exanple E Serology of in vitro rat red cells transforned
with different concentrations of Leb glycolipids for different |engths of
time. Results are shown in Table 13. 10 Table 13. Leb Tine incubated (hrs)
Conc 0.5 1 2 4 8 12 24 36 48 25 ++ +++ ++++ ++++ ++++ ++++ ++++ ++++ +++
12.5 ++ ++ +Exampled4++++ ++++ ++++ ++++ ++ 6.3 + ++ +++ +++ ++++ +HH++
++++ +++ ++ 3.2 - 4+ A+ ++++ ++ + 1.6 - - + + ++ ++ ++ + 0.8 -
- - - +++--04- - - - - Concentration =
pg Le / ofDrneeitglmcmmdwamermWéh P§&5a|$ewpr@rm@mredcgmamp@@ﬂmdewm er m ned
by flow cyto ﬂmo@mg %hédstr this experinent the sensitivity of the flow
cytonetry anal ysis s first assessed against cells sensitised during
i ncubati on at 37C for 3 hours with different concentrations of Leb
gl ycol i pi ds. &&nﬁﬁ§ found that the flow cytonmetry 20 anal ysis was nost

t

reliable for Ing the cells transformed wi th high
Glycohpld samples were prepared and dried as follows:

e Dried glycolipid was dissolved in chloroform:methanol (2:1) to a
10 concentration of 50 mg/ml.
e Dissolved glycolipid (500 pl) was transferred to a glass tube. Working
strength phosphate buffered saline (PBS 500 pl or alternatively 50 ul of 10
x PBS) was then added. A small amount of methanol was also added to
facilitaté the formation of a single phase solution.
15 e The solution was dried in a 70°C heating block under nitrogen gas.
During drying, the solution periodically separated out into two phases, and
a small amount of methanol was added to return it to one phase to
facilitate evaporation. The glycolipid sample could be fully dried in this
way. Alternatively, the glycolipi‘d sample can be frozen at minus 85°C and

20 freeze-dried.

Example G2

The dried glycolipid samples were redissolved as follows:

25 e Deionised water (500 ul) was added to the dried glycolipid samples to
produce a 50 mg/ml solution of glycolipid in PBS. The tube was sonicated
for 2 min to ensure that the sample was completely dissolved. The
sample' could then be further diluted to desired concentrations with
working strength PBS.

30 '

Example 15

This is an alternative and preferred method for the insertion of glycolipids into

RBCs, which makes use of the 3:1 ratio:



concentrations of glycolipids >100 g/m, which caused a serol ogi cal score
of 3+ or 4+ within the incubation period (results not shown). In
accor dancwowsibiorhese results, red cells were transfornmedCriNZgo2/péasma
containing 250 g/m (25 pg/tube) WO 08/034074 PCT/ Nz02/ 00214 29 for
periods of time up to 8 hours at three different tenperatures, 4C, 22C and
37C. The results were assessed by flow cytonetry analysis (see Exanples Fl
and F2). Exanple F1 In vitro transformation of human Le(a-b-) red cells
with Leb glycolipids-over tine at a transformation tenperature of 37C.
Reactivity was detBood gredpifyglytainids\(2@ rktlPymg/ateangswashedinagkedorodp G er ent
anti-Le breagents ults hown in Fi.gure 4. The filled black
curve represents t%%e?lg{?éﬁ %rec%ﬁ?? fﬂ an ?ppendaﬁg";bansforned cells. The
\l/J\Aqf: N eﬂ curveset ﬁTH&@bﬁQ\fa*s |h@ﬂfawelﬁta QG‘F warsbathiarufalr béurtsr\am*lsﬁmm\g' ng time
ile those on the right present t nger tinme res re|n
sequential order, ‘?Ve@’ &'%f'si lEF% Stf?sm?&q{?h%@isﬁﬁ'oﬁief emgon ratt@

and 8 Rours. 5 Exada@h@blE%abmoweﬁsrc@nfpémsﬁm.ﬁmuaﬂan@ét 'mu:pn Le(a-b-) red
cells with Leb glycolipids over tine at transfornmation tenperature of 22C

(RT). Reactivity vk trnstrmed EBGsyweneyveshod SrmithyPBRHand thepsusrgndgd ito

different anti-Le ?éeﬂﬁﬂ@%twg Q@quléﬂ éteéicéﬂceﬁtkat@ws\mamsmr%a the
negative control, i.e. untransforned The results are own in Fi gure

5 The. Cunt 11 Tuhe seisoaropuis THam oG pEESEn EXpHEeTin S Canbant sheT 25
Lransform ng g Mk lsRr 0SS WareldhBuwhindThnié gab8RAN L he | onger times, The

results areln sequential order, i.e. fromleft to right being 0, 1, 2, 3,
4, 5 7, a{;!i:? 1'2,0U"r§be 's'&rdfééf Bf ir!aﬁéférfn%dmis'c@”ué?ﬁ% hipraee keCR- Rag-1L €d
cells with Le ycoll ds over tine at__transformation tenperature of 4C.

Reactivity wafA 1ér) rﬁnﬁe%fwoﬁel GWR (KbrRR01E6-8i8r s i Noteisthad-et atycalirid er ent
anti-Le b reag@ifid had BEek BPUC! SurfEE, WHGWES tHe E'g@}ébﬁ’p & sahBR had not, and

thus contained other lipid impurities.

Glycolipid Le® A
concentration

(mg/mL) Day 1 Day 25 Day 62 Day 1 Day 25

10 +++t nd +H/+++ +++ ++

5 ++++ nd- +H/+++ ++ +

2 +++ nd +/++ 0 +

1 ++++ nd -+ 0 - +

0.1 +++ ++ 0 0 nd

0.01 ++ ++ 0 0 nd

0.001 ++ ++ 0 0 nd

0.0001 ++ 0 0 0 nd

Control . 0 0 0 0 0

nd = not determined



filled black curve represents the negative control, i.e. untransforned
cells. The unfilled curves to the left represent the | east anpunt of

t ransf or rvo@3ns4oe4 whi |l e those on the right represent thePComg®e/owises. The
results are in sequential order, i.e.32fromleft to right being 0, 1, 3, 5,
and 7 hours. WO 03/034074 PCT/ Nz02/ 00214 30 Exanple 14 Dried glycolipid
sanples with PBS salts were prepared and reconstituted using the follow ng
nmet hods: 5 Exanple GL dycolipid sanples were prepared and dried as
follows: Dried glycolipid was dissolved in chloroform nethanol (2:1) to a
10 concentration of 50 ng/mmM. Dissolved glycolipid (500 |) was transferred
to a gl ass tué% '?fg FI ng strength phosphate buffered saline (PBS 500 | or
alternatively (5" x PBS) was then added. A small anount of nethanol
was al so added to faC|I|tate the formation of a single phase solution. 15
The sol ution Hgd in a 70C heating bl ock under nitrogen gas. During
drying, the solution periodically separated out into two phases, and a
smal | dnount @il agaltination waes assaesed: esingthe Riamedrl® Wi diyaing System dei | i tat e
evapor ati on. a-galﬁlogl ﬁbcgjslhﬁ'&)ﬁ@f‘f%lngl Gl ger%%g?“' lthe dar@d UsBd tWre Né(‘@l}’

Al ternatively, | e can rozen at mnus 85C and 20

freeze-dri ed. e'EX'é!ﬁﬁ#sé aGQ C‘NH@Q@M'E'G cgrdpe whichiaee Belse-toadea with aerplissTaed as
follows: 25 @@tr@?'réﬁénvéatﬁ{s élﬁ% the u¥Bst s;i\)@glﬁgaﬁl%e?é‘e dried glycolipid

sanples to produce a 50 ng/nml solution glycolipid in PBS. The tube was
soni cat ed
10 Tables 15 and 16 below show the agglutination results obtained with this system.

Table 15. Diamed-ID Micro Typing System agglutination results for group O cells
transformed 8 days previously with A glycolipid. The antibody used is a Seraclone anti-
A (experiment KIL2202 E16-1).

Lane/well Transforming Score

glycolipid mg/mi

188-1 control Negative — untreated O cells
185-0 10 +++

185-1 ' 5 | e+

185-2 2 ++

185-3 1 0

185-4 0.1 0




for 2 mn to ensure that the sanple was conpletely dissolved. The sanple
could then be further diluted to desired concentrations with working

st rengt h WB33/0307&£xanpl e 15 This is an alternative and pr@Cemzedoores hod f or
the insertion of glycolipids into RBGs, which makes use of the 3:1 ratio:
WD 03/ 034074 PCT/ Nz02/ 00214 31 Blood group A glycolipids (201, 10 ng/m)
and washed packed group 0 RBCs (60 |) were added to an eppendorf tube.

The tube was incubated in a 25C waterbath for four hours, with m xing

every hour (RT is less stressful for the insertion step, as denonstrated by
5 negli gi bl e Ny pntRAIRSo Wypthg BFUEAL A Rinatior? Alsuits 13 Group 30 Sdens Med
RBCs were washed 3x wth PBS and then“suspended in a cell preServative

sol ution at dransfermad Ztdays PseNieushl with dy dlyeqlipidogyhe poliRodyaiseH g Poragions
from glycolipjd.A pspefhihen G ERRipRDss at day 1 and after 25 and 62 days
storage at 4 C are shown in Table 14 below. 10 Table 14. Tube serol ogy of
transfornmed RBCS USIing anti-Le b (SCR A40-1- 2/ A40-1I-1I) and Seraclone
anti-A (K L 2b8ane/melly/ ceTrapsfaping t he Leb gl ye6Piei d  sanpl e had been HPLC
purified, whereas the Ag%bmmain;g/qﬂsarrpl e had not, and thus contained
other lipid inpurities. ycoliprd Leb A concentration (ng/n) Day 1 Day
25 Day 62 Day I Day 25 10 +F++ nd ++ +++ ++F ¥+ 5 ++++ nd ++ +FF ++ ++ 2

+++ nd +/ ++ 0 + 81 control ++H++
185-0 10 +++
185-1 5 ++
185-2 ' 2 0
185-3 1 0
190-1 0 Negative — untreated O cells
Example H2

A comparative trial was carried out using tube serology and the Diamed system

5 to establish the comparative performance of the two systems. Seraclone and
Alba-clone anti-A sera were used to establish whether their performance
characteristics were equivalent between the two systems. The results are shown
in Table 17 below.

10



1 ++++ nd ++ 0 + 0.1 +++ ++ 0 O nd O0.01 ++ ++ 0 O nd 0.001 ++ ++ 0 O nd
0.0001 ++ 0 0 O nd Control 0 00 0 0O nd = not determ ned WO 03/034074
PCT/ NZ02/Ww023434032 Exanple 16 Exanple HL 5 Cell aggl uti n@cronzopaeiassessed
using the Diamed-1D Mcro Typing Syst®min addition to using conventional
tube serology. The cards used were NaCl, enzyne test and cold agglutinin
cards, which are not pre-loaded with any antisera or other reagents. This
allows the use of specific antisera. 10 Tables 15 and 16 bel ow show t he
agglutination results obtained with this system Table 15. Dianed-1D Mcro
Typi ng Syst erhakdgyf it iAgglutioationeregliltssuging twyr diffprept aeti-Assera -aFrsaclonecand days

(expor ment 14 P58 K b Spucked wBft eyl UBEE b S BA e P IRl o g o

188-1 control Negative - untreated 0 cell 185-1 5 +++
185-2 2 ++ 185-3 1 0 185-4 0.1 0 WD 03/ %'8%”@&#’@@2/ 00214

10 5 2 1 0
Tube
Seraclone 3+ 2+ 0 0 0
Alba-clone 3+ 2+ 0 0 0
Diamed
Seraclone 3+ 2+ 1+ +w 0
Alba-clone 2+ 2+ 0 0 0
5 Example 17

The stébility of the glycolipid insertion was investigated according to the following

method.

10 ,Two sets of cells were transformed with different concentrations of A glycolipid.
One set was tested for agglutination at week 1 and 6, and the other was tested
weekly. The agglutination results from tube serology and Diamed are shown in
Table 18 below. The cells for weekly testing were divided between two cell
storage solutions — CellStab and Celpresol — as a means of comparing their

15 performance. All cells were stored in bottles with flat bases. No significant
difference was seen between the two cell preservative solutions as judged by
differences in agglutination scores or haemolysis. The cells showed minimal to

no haemolysis at any time.



33 Table 16. Dianed-1D Mcro Typing System aggl utination results for group
0 cells transforned 17 days previously with A glycolipid. The anti body
used i s awBasasgioone anti-A (experinment KlIL2202 E41-2). Laog/N#bkho214
Transform ng Score glycolipid ng/m &1 control ++++ 185-0 10 +++ 185-1
5 ++ 185-2 2 0 185-3 1 0 190-1 O Negative - untreated O cells Exanple H2
A conparative trial was carried out using tube serology and the D aned
system 5 to establish the conparative performance of the two systens.
Seracl one and Al ba-clone anti-A sera were used to establish whether their
performance characteristics were equival ent between the two systens. The

results are spgiqgl Ag %ﬁm&ﬁofﬁes@%ch@tr%f&%&%%?&ﬁggy Opehtiliend 34

Tabl e 17. Agglutinatioh results usin ferent anti-A sera - Seracl one

and Al bacl oroé A glypolipidhn Reautsi fs@nadawe%%owwﬁédvqrﬁ abtaieed usiag Atba plendi aned
system A gl Xé‘ﬁﬂlf %'Ilgtr{ef@bé’gd)Sélchléngaﬂtl-ﬂ (sed PSS 3Bb A Rr Bduiddietetidta

Al ba-cl one 3+
5 for these two antlsera)

10 5 2 1 0.1 control
Long term testing
Day 1 Tube 4+ 3+ 2+ 1+ +w 0
Diamed 3+ 3+ +w 0 0 0
Day 17  Tube 3+ 2+ 0 0 nd 0
Diamed 3+ 2+ 1+ 0 nd 0
Weekly testing
Day 1 Tube 3+ nd 2+ nd 0 0
Diamed 3+ nd 0 nd 0 0
Day 8 Tube 1+ nd 0 nd 0 0
Diamed 3+ nd 0 nd 0 0
Day 15 Tube 1+ nd 0 nd 0 0
Diamed 3+ nd 2+ nd 0 0
Day 22 Tube 3+ nd 0 nd 0 0
Diamed 3+ nd 0 nd 0 0

Day 29 Tube 1+.w nd 0 nd 2+ 0



D anmed Seraclone 3+ 2+ 1+ +w O Al ba-clone 2+ 2+ 0 0 0 5 Exanple 17 The
stability of the glycolipid insertion was investigated according to the

fol | ow ngwormibad4 10 Two sets of cells were transfornmed wcriNnzbehHézas ent
concentrations of A glycolipid. One et was tested for agglutination at
week 1 and 6, and the other was tested weekly. The agglutination results
fromtube serology and D aned are shown in Table. 18 below. The cells for
weekly testing were divided between two cell storage solutions - Cell Stab
and Cel presol - as a neans of conparing their 15 performance. Al cells
were stored in bottlqgawelh flat hases. Np sigpificapy difgferencg was seen
between the two cell preservative solutions as judged by differences in
aggl utinati on scores or haenolysis, The cells showed mnimal to no

haenol ysi s atDandb t i meibewd 03/ 034074 PCTINZ02/8h214 Nd5 Tall e 18.0

Aggl utination results for cells transformed with different concentrations
of A glycolipid. Resubihmefirom day £9 onwed ds wek e obj@i ned qusi ng @l ba cl one
anti-A, all ot hers used Ser acl one anti-A (see Tabl e 17 above for

equi val ence these t wo nt| ser%) 52 1d0 1 control_ Long
termtesti ng Tub £+ 3+ 2+ 1+ +w 0 3+ 3%+w 0 0 E%yl? Tube
3+ 2+ 0 0 nd D|amed 3+ 2+ 1+ 0 nd O V\éeklytestlng
Diamed 3+ nd 0 nd 0 0
Day 49 Tube 1+ nd nd nd nd 0
Diamed 3+ nd nd nd nd 0
Day 57 Tube 2+ nd nd nd nd 0
Diamed 2+ nd nd nd nd 0
Example 19

Preparation ef biotinylated gangliosides (BioG).

5 Biotinylated gangliosides (BioG) were prepared using a modified procedure
described by Wilchek and Bayer (1987):

e Dried gangliosides purified from porcine brains, were reconstituted in PBS
with the aid of sonication.

o The ganglioside sialic residues were oxidized by the addition of sodium

10 m-periodate.

e The solution was subjected to 24 hr dialysis to remove the resulting peroxide.

e The oxidised ganglioside was incubated with biotin amidocaproyl hydrazide
(Sigma B-3770) for 1hr.

o The sqlution was subjected to further overnight dialysis in water to remove

15 excess biotin amidocaproyl hydrazide.



Day 1 Tube 3+ nd 2+ nd 0 0O D anmed 3+ nd O nd 0 O Day 8 Tube 1+ nd 0 nd O
O Dianed 3+ nd 0 nd 0 O Dayl5 Tube 1+ nd 0O nd 0O 0O Dianmed 3+ nd 2+ nd 0 O
Day 22 Tuwe i3/340d40 nd 0 0 Dianed 3+ nd 0 nd 0 O Day 29 ptainzoroo24nd 0 nd
2+ 0 WD 03/034074 PCT/ Nz02/ 00214 36 T anmed 4+ nd 3+ nd 0 0 Day 36 Tube 4+
nd 2+ nd 0 0O Dianmed 4+ nd 3+ nd 0 O Day 43 Tube 4+ nd 3+ nd 0 O Di aned 3+
nd Ond 0O 0O Day 49 Tube 1 + nd nd nd nd O Dianed 3+ nd nd nd nd 0 Day 57
Tube 2+ nd nd nd nd 0 D aned 2+ nd nd nd nd 0 Exanple 19 Preparation of
bi oti nyl ated gangliosides (BioG. 5 Biotinylated gangliosides (BioG were
prepared usi g Ahenesuitingdsqiutionedas driedi giacrotane & vagoraiidncardk resaastBatgdin ( 1987) :
Dri ed gangli osi Lfi r i NS, | i n PBS
with the aid of g@%nfﬁ%*é%Mﬁgté%@@%ﬁe{?’%@éﬁ“’%?aﬂe?“@r"?%‘fs?@%@“&,é?%ﬁ%% di zed
by the additi oninof resiodédipnessiie wepiecatotatesmight.
e BioG samples (50 mg/ml) were diluted to the desired concentration in working

5 strength PBS.
Preparation of Avidin.

¢ Avidin is dissolved in working strength PBS to a concentration of 1 mg/ml.
10
Preparation of biotinylated saccharides.

e Freeze-dried biotinylated saccharides were obtained from Syntesome.
o A-PAA-biotin = Syntesome Cat No 165-BP
15 ‘ o B-PAA-biotin = Syntesome Cat No 186-BP
e They were resuspended to 1 mg/ml with deionised water, and diluted to

the desired concentration with PBS.

Transformation Method
20

The synthetic transformation system occurs in three sequential stages. The first
is the insertion of the biotinylated gangliosides (BioG) into the RBC membrane,
followed by the conjugation of avidin (Av) onto the biotin of the ganglioside, and
finishing with the conjugation of a biotinylated saccharide (eg A-PAA or B-PAA)

25 onto the avidin molecule. All initial experiments were conducted with A-PAA.

Biotinylated ganglioside insertion.

e BioG (20 ul, 0.01 mg/ml for cells intended for A-PAA conjugation) and
30 washed packed group O RBCs (60 pl) were added to an eppendorf tube.
¢ The tube was incubated in a 25°C waterbath for four hours, with mixing

every hour (RT was found to less stressful for the insertion step, as



The solution was subjected to 24 hr dialysis to renove the resulting

per oxi de. The oxi di sed ganglioside was i ncubated with biotin am docapr oyl
hydr azi dewo(eSiogsva4 B- 3770) for 1 hr. The sol ution was subjpeainmb2pdaifiurt her
overnight dialysis in water to renove38 15 excess biotin am docapr oyl
hydrazi de. WO 03/ 034074 PCT/ NZ02/ 00214 37 The resulting solution was
dried via rotary evaporation and reconstituted in 50% nethanol water.

Furt her evaporation was performed under nitrogen gas in a reduced pressure
desi ccator overnight. BioG sanples (50 ng/m ) were diluted to the desired
concentration in vigmansiated by megligible PERM@ysis LoRPREN vithalprdhations &fi din is
di ssolved in vvorki%ygc trength PBS to a concentration of 1 ng/m . 10
Preparation of bioti ni’l ated saccharides. Freeze-dried biotinylated
sacchari des wer e oOBbtedranstbrined REEswersovashed 8x MtPRBDi otin = Synt esone Cat
No 165-BP 15 o B-PAA-biotin = Syntesone Cat No 186-BP They were
resuspended to 1 ng/mM w th deionised water, and diluted to the desired
concents at i onAvidlin lcofjB@atiofr ansf or mati on Method 20 The synthetic
transformation systemoccurs in three sequential stages. The first 1is the
insertion of the biotinylated gangliosides (BioG into the RBC nenbrane,

fol |l owed by theecotyidigd40 b, dimgimi)dvas {dded torhe eppendorfdtiben corfitaining the

gangl i oside, and finishjn it h the conjugatjon of iotinylated
dacohar de (eg A PHNTR P PR XapoR oyl & reielure. "ML i ni ti al
experiments werg CrHidbeshsWhelibaled®AART for 30 min, with mixing being carried out '
10 every 10 min.
e The Av-BioG RBCs were washed 3x with PBS.

Biotinylated saccharide conjugation.

15 e Biotinylated saccharides (60 pl, 0.001 mg/mL) were added to the
eppendorf tube containing the washed Av-BioG RBCs (approximately 60
ul of red cells).

e The tube was incubated at RT for 30 min, with mixing being carried out
every 10 min.

20 e The BioG-Av-A-PAA RBCs were washed 3x with PBS, and suspended in

Celpresol to a concentration of 5% for serology testing.

Example 20

25
A block titre was carried out to determine the minimum concentrations of both
BioG and A-PAA required to generate RBCs that produce positive agglutination

when tested against anti-A. The results are shown in Tables 19 and 20 below.

30



Bi otinyl ated ganglioside insertion. BioG (201, 0.01 ng/m for cells

i ntended for A-PAA conjugation) and 30 washed packed group O RBCs (60 |)
wer e addewotos/oa7e£ppendorf tube. The tube was i ncubated POETANZ02BQTt

wat erbath for four hours, with m xi ng9 every hour (RT was found to |ess
stressful for the insertion step, as WO 03/034074 PCT/ Nz02/ 00214 38
denonstrated by negligi bl e haenolysis conpared with incubations at 37C).
The transformed RBCs were washed 3x with PBS. 5 Avidin conjugation.
Avidin (40 L, 1 ng/m) was added to the eppendorf tube containin the
washed Bi oG Ribie !%p@@kﬁm Bewts@orLA-BAArsadcfwldlestm a Sgreclengdenti

i ncubat ed at—RFfor—30—mmm—wthnmxing berng carried out— 10 ever rlO m n.
The Av-Bi oG RHES were washed 3x wi Blo-RIBAA cagicentratighdmgdnldacchari de

C(r)]nj ugat i 03 c?: ce rE\l pinyl ated sacchari ﬁes (60 I, 0 001 rrg/ m.) were ?ddgg tlo
t he eppendor e cont aigj4ng t S GOXI ely

of red cells). The tube vvéraUs mc?g)z(a)}tégd ?{j (g‘fsfor 0 mn vmth mnf(qng bei ng
carried out (é\gé'ﬂly) 10 min. 20 The Bi oG Av- A- PAA RBCs were washed 3x with
PBS, and suspended in Celpresal to a concentration of 5% faor seralagy
testing. Exanplegdq 25 A block titre was.garried,put to deternmng the

m ni mum concentrations of both BioG and A-PAA required to generate RBCs

t hat produce posbtolzve aggl ut| nati on

++ ++4++ +++ ++ ++ 0

0.01 | +++ +++ ++ + ++ 0

Table 20. Block titre results for A-PAA saccharide with higher BioG
5 concentrations, showing negative results for cells missing either the BioG or the

A-PAA saccharide, or both. The anti-A used was Seraclone.

BioG Bio-A-PAA concentration (mg/mL)
concentration
0.01 0.005 0.0025 0.0012 0.0006 0
(mg/mL) '
6 ++++ ++++ ++ + (+) (+)
3 ++++ ++++ ++ +w (+) (+)
1.5 ++++ ++++ ++ Y 0 0
0.75 ++++ +++ ++ VW 0 0
0.4 ++++ A+t ++ 0 0 0
0 0 0 0 0 0 0

10



when tested against anti-A. The results are shown in Tables 19 and 20

bel ow. 30 WD 03/034074 PCT/ NzZ02/00214 39 Table 19. Block Titre Results for
A- PAA sacwbapiogi®7usi ng a Seracl one anti-A.  Bi 0G Bi 0- A- PARCENTOZN214t | Oon
(mg/ ML) concentration 0.01 0.005 0.0025 0.0012 0.0006 0 (ng/nL) 0.03 ++++
++++ +++ ++ + 0 0.02 ++++ ++++ +++ ++ ++ O 0.01 +++ +++ ++ + ++ 0O Tabl e
20. Block titre results for A-PAA saccharide with higher BioG 5
concentrations, showi ng negative results for cells mssing either the Bi oG
or the A-PAA saccharide, or both. The anti-A used was Seracl one. BioG

Bi 0- A- PAA corBxamiplaion (ng/ k) concentration 0.01 0.005 0.0025 0.0012
0.0006 0 (ng/nL) 6 ++++ ++++ ++ + (+) (+) 3 ++++ ++++ ++ +w (+) (+) 1.5
++++ ++++ ++ vw 0O O 0.75 ++++ +++ ++ vw 0 O 0.4 ++++ +++ ++ 0 0 O 00O

0 000 10 WheGsalhiyQF theMSidG NaRErhatdds wéfe analysed by the following methods.
Cells were prepared using BioG concentrations of 0.5 mg/ml, 0.25 mg/ml, 0.12

5 mg/ml and 0.05 mg/ml with an A-PAA saccharide concentration of 0.01 and

0.0025 mg/ml using the established method. The 0.01 mg/ml cells were then

tested weekly for serological score. No haemolysis was seen during the

experiment.

10 Table 21. Agglutination results for cells transformed with different concentrations
of BioG and A-PAA. Results after day 1 were obtained using Albaclone anti-A,
all others used Seraclone anti-A (see Table 6 below for equivalence data for

these two antisera).

BioG concentration (mg/mL)

0.5 0.25 0.12 0.05 0

A-PAA 0.0025 mg/mL
Day 1 Tube 1+ 1+ 2+ 2+ 0
| Diamed 2+ 2+ 2+ 2+ 0

A-PAA 0.01 mg/mL

Day 1 Tube 4+ 4+ 4+ 4+ 0
Diamed 4+ 4+ 4+ 4+ 0
Day 8 Tube nd nd nd nd nd
Diamed 4+ 4+ 4+ 4+ 0
Day 15 Tube 4+ 4+ 4+ 4+ 0

Diamed 4+ 4+ 4+ 4+ 0



Exanpl e 21 The stability of the Bi oG concentrations were anal ysed by the
follow ng nmethods. Cells were prepared using Bi oG concentrations of 0.5
ng/ M, O0.RBoagmseir4 0.12 5 ng/m and 0.05 ng/mM wth an APPAAZv20@hari de
concentration of 0.01 and 0.0025 ng/ M1 using the established nethod. The
0.01 my/mM cells were then tested weekly for serological score. No

haenol ysis was seen during the experinent. 10 Table 21. Aggl utination
results for cells transforned with different concentrations of Bi oG and
A-PAA. Results after day 1 were obtained using Al baclone anti-A, all

ot hers used Q%Syaﬁ ongLanti-A (see Taj e 6 bgl ow f o4y equi vgl ence gdata for
these two antisera).  BioG concentration (ng/nL) 0.5 0.25 0.12 0.05 0 A-PAA
0.0025 ng/ L Dayl Tube 1+ 1+ 2+ 2+ 0 Dianed 2+ 2+ 2+ 2+ 0 A-PAA 0.01
ng/ ML Day 1 Tube 4+ iamgd 4+ 0 Diarffd 4+ & 4+ 4440 Day48 TubeOnd nd nd
nd nd D aned 4+ 4+ 4+ 4+ 0 Day 15 Tube 4+ 4+ 4+ 4+ 0 D aned 4+ 4+ 4+ 4+ 0
WO 03/ 034074 fy3NZ0R/80214 41 Day £2 Tubegé+ 4+ 4¢ 4+ 04+ D ameq@ 4+ 4+ 4+
4+ 0 Day 29 Tube 4+ 4+ 4+ 4+ 0

Diamed 4+ 4+ 4+ 4+ 0
Day 36  Tube 4+ 4+ 4+ 4+ 0.
Diamed 4+ 4+ 4+ 4+ 0
Day 43 Tube 4+ 4+ 4+ 2+ 0
Diamed 4+ 4+ 4+ 4+ 0
Day 49 Tube 4+ 4+ 4+ 2+ 0
Diamed 4+ 4+ 4+ 4+ 0
Day 56 Tube 4+ 4+ 4+ 3+ 0
Diamed 4+ 4+ 4+ 3+ 0

nd — not determined.

A comparative trial was carried out using tube serology to establish whether
Seraclone and Albaclone anti-A sera were equivalent. The cells were
5 transformed with the concentrations of BioG shown and A-PAA saccharide 0.01

mg/mi.

10



D aned 4+ 4+ 4+ 4+ 0 Day 36 Tube 4+ 4+ 4+ 4+ 0 D anmed 4+ 4+ 4+ 4+ 0 Day

43 Tube 4+ 4+ 4+ 2+ 0 Dianmed 4+ 4+ 4+ 4+ 0 Day 49 Tube 4+ 4+ 4+ 2+ 0
D amred 4W0934340244 0 Day 56 Tube 4+ 4+ 4+ 3+ 0 Di amed 4PCANZA/0R14 0

not determ ned. A conparative trial
est abl i sh whet her
cells were
saccharide 0.01 ng/m.
Aggl utination results using two different anti-A sera -

Seracl one and Al bacl one anti-A sera were equival ent.

nd -

wls carried out using tube serology to

The

5 transforned with the concentrations of Bi oG shown and A- PAA

10 WO 03/ 034074 PCT/ NZ02/ 00214 42 Table 22.
Ser acl one and

Al bacl one. Cdlable 2hdAagivtinadipn resulteusing tveaidifferent antisA sanay- Seraglene 88d a Bi oG
'AIQJHHH%)C%IS %gg Eﬁgseq? derdrefedth tuBe

concentratio

Al bacl one 4+_4+ 4+ 4+ mple 22 Atria ever al
was carried quira.Lells transformed W gcOop tiBh (mQmdS Mo/ m,
ng/ M and O%g?rg/e?ﬁc of BioGin block t?'tre cg?rbﬂfyn'ati(rgg \%ith 10 g/mM ,

g/m and 5 g/mM of A-PAA The antisera used are shown in

g?ﬁgone 4+ 4+ 4+ 4+ 0

results are given in Table 24. 05 0.25 0.12 0.05
Seraclone 4+ 4+ 4+ 4+ 0
Albaclone 4+ 4+ 4+ 4+ 0
Example 22

10

15

A trial of several expired antisera was carried out on cells transformed with 0.5

mg/mi, 0.25 mg/ml, 0.12 mg/ml and 0.05 mg/ml of BioG in block titre combination

with 10 pg/ml, 7.5 pg/ml and 5 pg/ml of A-PAA. The antisera used are shown in

Table 23 and results are given in Table 24.

Table 23. A antisera used in the comparative trial against cells synthetically
transformed with the BioG-Av-B-PAA system.

A Antisera

Ref Manufacturer Batch number Expiry date

| Albaclone, SNBTS Z0010680 1.2.03
Il Bioclone 01102 -
i Bio Labs 8606 4.87
v Epiclone, CSL 20901 11.93
\% Gamma Clone AM30-1 19.7.93
Vi Immucor 1A6137A 22,493
Vi Lorne Labs 60086D 8.01
Vil Nova Clone NAO0503 8.5.93
IX Organon 112Z15A 19.12.93
X Seraclone 132051 29.5.93

expired antjsera
0.12

7.5

10'Tab6e 23 and



Tabl e 23. A antisera used in the conparative trial
transforned with the Bi oG Av-B- PAA system A Antisera Ref

synthetically
Manuf act LWwero3Baech nunber
Il Bioclone 01102 - I11

Expiry date |

agai nst cells

Al bacl one, SNBTS 200MN®300214 2. 03

Bi o Labs 8606434. 87

| V Epi cl one,

CSL 20901 11.93 V

Ganmma Cl one AMBO-1 19.7.93 VI | nmucor

1A6137A 22.4.93 VI

Lorne Labs

60086D 8.01 VI
Seracl one 132051 2

Aggl utination results of the A antisera conparative trial

Nova Cl one NAOO503 8.5.93 | X Organon 112715A 19.12.93 X
9.5.93 15 WD 037034074 PCT/ NZ02/ 00214 43 Table 24.
Bi 0G A- PAA A

anti sera (ng/Tabje 24/ Aaglutinatipn respits of ttre Yy aniperagomparativg triagd 5 10 2+ 1+ 0 +w 0

00O +w 2+ — 753

F2¥F 1 F 2F 2 2F fwW O I ¥ 4¥ 5 3F¥ 3F 1+ I+ 0 0 0 +w 2+

2+ 10 4+ 2+Bio® 0 0 &M 4+ 0.25 7.5 3+ 2+ 0A@ntigend 0 0 1+ 4+ 5 4+ 2+ 0
+tw 0000 +w4+ 103+ 1+ 000000 +w2+ 0.12 7.51+ 1+ 02+ 0000 0
3+ (mg/mL)  (pg/mL) | nw vV Ve VIl vl IX X
0.5 10 2+ 1+ 0 +w 0 0 0 0 +w 2+
7.5 3+ 2+ 1+ 2+ 2+ 2+ +w 0 1+ 4+
5 3+ 3+ 1+ 1+ 0 0 0 +w 2+ 2+
10 4+ 2+ 0 0 0 O 0 0 0 4+
0.25 7.5 34 2+ 0 1+ 0 0 0 0 1+ 4+
5 4+ 2+ 0 +w 0 0 0 0 +w 4+
10 3+ 1+ 0 o' 0 0 0 0 +w 2+
0.12 7.5 1+ 1+ 0 2+ 0 0 0 0 0 3+
5 w +w 0 0 0 0 0 0 0 +w
10 +w 0 O O 0 0. 0 0 0 1+
0.05 75 2+ +w 0 0 0 O 0 0 0 2+
5 +w 0 O O 0 0O O 0 0 1+
Negative control 0 0 (+) O 0 0 0 0 0 0
Positive control 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
{ — Albaclone, Il — Bioclone, lll — Bio Labs, IV — CSL, V — Gamma Clione,

VI - Immucor, VIl — Lorne Labs, VIil — Nova Clone, IX — Organon, X — Seraclone.

Some of these antisera were tested in the Diamed system. Selected results are
shown below in Tables 25, 26, and 27.



5+w+w 0000000 +w 10 +twO O O 0O 0. 00O O 1+ 0.05 7.5 2+ +w 0O 0O 0 O
0002+ 5. +w0 0O 000000 1+ Negative control 00 (+) 0O0000O0O

Posi ti ve worBnsdo744+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ | - Al baclpomeNzobho214
Bioclone, IIl - Bio Labs, IV - CSL, W4 Ganma Cone, VI - |Inmmucor, VII -
Lorne Labs, VIIl - Nova Cone, I X - Oganon, X- Seraclone. 5 Sonme of these

antisera were tested in the D anmed system Selected results are shown

bel ow i n Tabl es 25, 26, and 27. WD 03/034074 PCT/ NZ02/ 00214 44 Tabl e 25.
D amed-1D M cro Typing System agglutination results for group O cells
transforned with the indicated concentrati ons of Bi oG and A-PAA. The

anti body used is the Al baclone anti - gexperl ment KI L2403 E93-1-1).

Lane/ wel | Tr afaie 2§ n@laﬂi\%q Migrer )ypingd Systemsagalytination seapite foraroppFYsetls ve
control - gr & +
66-1.2 0. 28 15 sfored ' #'S'cg%dlc"]’cg"tﬁat'%% SRR 9’;‘%”‘.'35.%82@25‘35’5 10
g/ m - A-PAA mth%@baclmeoarw\ K@@ﬁLmBNd@L&'%Qﬁ BOB-G71H - A- PAA 0 66-4 Negative
control - gr

aggl uti nati on Leaemells f or Teansfopming &ioG (;mg/tml-érasdd‘rlﬁﬁel(w/mh)t he i ndPecieed
concentrations of Bi oG and A-PAA. The antibody used is the Al baclone
anti-A (experi me&®2 Kl L2403 E93-Posftive chaina/~vgtdup callsf or mi ng Bi oG ¢hgf nl)
and A-PAA (g/nL) Score 04-2 Positive control - group A cells ++++

66-1-1 0.5 mg/mL BioG and 10 pg/mL A-PAA ++
66-1-2 0.25 mg/mL BioG and 10 ng/mL A-PAA +++
66-1-3 0.12 mg/mL BioG and 10 pg/mL A-PAA ++
66-1-4 0.05 mg/mL BioG and 10 ug/mL A-PAA 0
66-4 : Negative control — group O cells 0

Table 26. Diamed-ID Micro Typing System agglutination reéults for group O cells
transformed with the indicated concentrations of BioG and A-PAA. The antibody used
is the Albaclone anti-A (experiment KIL2403 E93-1-2).

Lane/well Transforming BioG (mg/mL) and A-PAA (ug/mL) Score
04-2 Positive control — group A cells ++++
66-2-1 0.5 mg/mL BioG and 7.5 ug/mL A-PAA ++++
66-2-2 0.25 mg/mL BioG and 7.5 ug/mL A-PAA +++
66-2-3 0.12 mg/mL BioG and 7.5 ug/mL A-PAA ++
66-2-4 ' 0.05 mg/mL BioG and 7.5 ng/mL A-PAA 0

66-4 Negative control — group O cells 0




66-2-1 0.5 ng/nL BioG and 7.5 g/ nL A-PAA ++++ 66-2-2 0.25 ng/nL Bi oG and
7.5 g/m- A-PAA +++ 66-2-3 0.12 ng/nL BioG and 7.5 g/ m - A-PAA ++ 66-2-4
0. 05 ng/ mvoBBo&and 7.5 g/m - A-PAA 0O 66-4 Negative cont Peli/NZogpeap O
cells 0 5 WD 03/034074 PCT/ NZ02/ 0021445 45 Table 27. Dianed-1D M cro Typing
System aggl utination results for group O cells transfornmed with the

i ndi cated concentrations of Bi oG and A-PAA. The anti body used 1is the
Seracl one anti-A (experinment KIL2403 E93-2-3). Lane/well Transform ng Bi oG
(my/ ML) and A-PAA (g/m-) Score 04-2 Positive control - group A cells ++++
66-3-1 0. Midbhe Br0CORMAINILo TyePhfsysiem Sltndindydh FEulb/ B oA
ng/ nL Bi oG arfeansfognad wih Fﬂmr@'cam epneepfEatione OEgl‘?ﬁ and A-Fg‘k'%uﬂjh@ae@qdy L@eé
cells were SyE‘Héeéérﬁabrl»é’arﬁtfﬂ?é)féféhméﬂt KiLbhoREBBOtF)NY! at ed B-trisaccharide
with the PAA | |nker B- Gconcentratlons used were05 ng/m, 0.25

mg/ m, 0.12 “WghE g WStdre
g/m, 7.5 g/n 5and59/m as ra used are shown

in Table 28, —an theTesutrts ot hr&- BFeoH &S mted—Tn Tabte 28, Tabl e
28. B antisera g‘}sgd in the corr%orsgttvg\?g {rd;}i apo 8% nsltg cells synt hetl CBJ |y

Bat ch nunber EXGITY date 1 A QR O A IbRS s os

66-3-2 0.25 mg/mL BioG and 5 pg/mL A-PAA +++

66-3-3 0.12 mg/mL BioG and 5 ng/mL A-PAA 0

66-3-4 | 0.05 mg/mL BioG and 5 pg/mL A-PAA 0
66-4 Negative control — group O cells 0

O cells were synthetically transformed with a biotinylated B-trisaccharide with the
PAA linker (B-PAA). BioG concentrations used were 0.5 mg/mil, 0.25 mg/ml, 0.12
mg/ml and 0.05 mg/ml, and the B-PAA concentrations were 10 ug/ml, 7.5 pg/mi
5 and 5 pg/ml as for the A-PAA. The B antisera used are shown in Table 28, and

the results of the trial are presented in Table 29.

Table 28. B antisera used in the comparative trial against cells synthetically
transformed with the BioG-Av-B-PAA system.

B Antisera

Ref Manufacturer Batch number Expiry date

I Albaclone, SNBTS 20110600 27.4.03
I Bioclone 01103 -
f Bio Labs 8625 7.87
v . Epiclone, CSL 23801 5.00
\ Epiclone, CSL 20801 11.93
Vi Lorne Labs ' 61003A 8.01
VI Organon 112X19B 16.12.93

Vi - Ortho Clinical Diagnostics BBB589A 21.11.99

10



Il Bioclone 01103 - |1l Bio Labs 8625 7.87 1|V Epiclone, CSL 23801 5.00 V
Epi cl one, CSL 20801 11.93 VI Lorne Labs 61003A 8.01 VII Organon 112X198
16. 12. 93 wuUloBk340r4 ho C i nical Di agnostics BBB589A 21.11. 99CTMNZoYM®208/ 034074
PCT/ Nz02/ 00214 46 Table 29. Agglutingtion results of the B antisera
conparative trial. BioGB-PAA B antisera (ng/nm.) (g/m-) 1 11 111 IV VV
vil Vil 10 2+ 3+ 1+ +w0 2+ 0 4+ 0.57.5002+000005001+000
02+ 102+ 2+ 1+ 003+ 04+ 0.257.5000000005001+0000 2+

1000000002+ 0.127.500000001+500+w 00002+ 1000
0O000O0+w 0.057.50000000050000000 +w Negative control
0 gl chogeo JOréine E@SA{;@M@&.BH?&QMS éf*thé’sl .éfa_ ﬁop%ﬁaetﬂ?é é@a;r 'VI-IN_ bacl one, 11
BioG B-PAA B antisera
(mg/mL) (ng/mL) | I m v v vVl vl
10 2+ 3+ 1+ +w 0 2+ 0 4+
0.5 7.5 0 0 2+ 0 0 0 0 0
5 0 0 1+ 0 0 0 0 2+
10 2+ 2+ 1+ 0 0 3+ 0 4+
0.25 75 0 0 0 0 0 0 0 0
5 0 0 1+ 0 0 0 0 2+
10 0 0 0 0 0 0 0 2+
0.12 75 0 0 0 0 0 0 0 1+
5 0 0 +w 0 0 0 0 2+
10 0 0 0 0 0 0 0 +w
0.05 75 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 +w
Negative control o o 0 o0 ©0o o0 0 0
Positive control 4+ 4+ '4+ 4+ 4+ 4+ 4+ 4+

| — Albaclone, Il — Bioclone, Ill — Bio Labs, IV & V — CSL, VI — Lorne Labs, VIl -
Ortho Clinical Diagnostics, VIII — Organon.



Otho dinical D agnostics, VIIlI - Oganon. 5 WD 03/034074 PCT/ NZ02/ 00214
47 Al though the invention has been described by way of exanple, it should
be apprewpasmesiorhat variations and nodifications may be madaNZ/DézoUt
departing fromthe scope of the clai4fs. Furthernore, where known

equi valents exist to 5 specific features, such equivalents are incorporated
as if specifically referred in this specification. WO 03/034074

PCT/ Nz02/ 00214 48 CLAIMS 1. A process for preparing a sensitivity control
for blood group determination including: dissolving an anount of an
antigen in water optionally containing one 5 or nore dissolved salts to

give an anti gﬂfhoﬁﬁ‘rﬁ Y Qﬂ/eﬁflor{(ﬂQ%eeﬁ%@m&aB}'{(%y éinéxarﬁﬁlét ﬁcsfhbﬂlg bdre
antigen solution With an aqueous solution of known concentration of cells

for a time arRPPERciated dgieraaptions and madificationsomay | heoMads swthoub derartingt | gen

mol ecul es i ntfpyeh ife 6&dpe HEMABrANRS. OlfurEHéﬁnoréomfﬁé}é Rndvéh 8hi %I&ﬁt@%&fs@ﬁd‘ﬁd
cells; or contacti n(% the antigen solution with an aqueous sol ution of

known SconcerfiPesific igatiges.caichsequivalentiadie ieRomatRd 23 K $raGificaly refeged in on of a
l'i nker nol ecyh@ shbtifcdtibg. menbranes of the cells for a tinme and at a
tenperature sufficient to allow attachnent of antigen nolecules to the 15
| i nker nol ecules to give transforned cells; and washing the transforned
cells with a washing solution and suspendi ng the washed transforned cells
in water optionally



contai ning one or nore dissolved salts to give a transforned cel

solution; and 20 determ ning the concentration of the transforned cell

sol uti on wo o3l e the solution to be used as a sensiti viPCy/NZopve24 f or

bl ood group determination. 2. A proc#8ss as clainmed in claim1l where the
cells of the aqueous solution are 25 not nodified and where the
transforned cells conprise antigen nolecules inserted directly into the
cell nmenbranes. - 3. A process as clainmed in claiml1 where the cells of

t he agqueous solution are nodified by the insertion of a linker nolecule
and where t h€LAIMSsformed 30 cells conprise antigen nolecul es attached to
the cell menbranes via the Iinker nolecules. WO 03/034074 PCT/ NzQ2/ 00214
49 4. A procdss dspieressntor Prapapng priessiimbr eontriebfor ibigedrarawp delgreinatel udes a
lipid tail and g, (ﬁQpe that joins the lipid tail to the antigen. 5. A
process as clained inclaim4 where the bridge is a biotin-avidin bridge.
5 6 A process as *cl aidissalving an amaerng of\ae aetigendn Wati cptigpaly con@inihens ns a

bi otinyl ated glycolipj qp%l% déls (98 eShts 2B il %ﬁdahl{iqe?méolgﬁéh o kiwn

preceding clains where e cells 10 are aninal ce , plant cells,
bacterial cells, or cen¢eptrgtiony@8dicl es having an artificial cell nenbrane.

8. ¢ Process as gl al WthabihoClid! il iBifioh NFirRh MebiRd Leiyidie of kAR Ce! | S

15 9. A process as clained’inc 8 where t human cells are red bl ood
cells. 10. A processoasentatiometicells tor & Hmne atiseaiea tteraperatire |syffigiepbld s are

group 0 cells. 20 gjagoﬁir%reﬂ%‘?lséf dhtigh FHJTEQINinB MheORR AEMBIMEeE®f Ihd 0 10

where the antigen i
10 cells to give transformed cells; or

° contacting the antigen solution with an aqueous solution of known
concentration of cells that have been modified by the insertion of a
linker molecule into the membranes of the cells for a time and at a
temperature sufficient to allow attachment of antigen molecules to the
15 linker molecules to give transforhed cells; and
. washing the transformed cells with a washing solution and
suspending the washed transformed cells in water optionally
containing one or more dissolved salts to give a transformed cell
solution; and
20 . determining the concentration of the transformed cell solution to
enable the solution to be used as a sensitivity control for blood group

determination.

2. A process as claimed in claim 1 where the cells of the aqueous solution are
25 not modified and where the transformed cells comprise antigen molecules

inserted directly into the cell membranes.

3. A process as claimed in claim 1 where the cells of the aqueous solution are
modified by the insertion of a linker molecule and where the transformed
30 cells comprise antigen molecules attached to the cell membranes via the

linker molecules.



glycolipid or a biotinylated carbohydrate. 12. A process as clainmed in
claim 11l where the glycolipid contains a blood group-related glycolipid
such as awoOA3/0Bw07H, Lewis (Lea or Leb) or Gl (al pha) 25 gcyoasphimgol ipid.
13. A process as clainmed in claim1l 4here the biotinylated carbohydrate is
a biotinylated bl ood group-rel ated carbohydrate such as A, B, H Lews
(Lea or Leb) or Gl (alpha). 30 14. A transforned cell produced by a
process as claimed in any one of clains 1 to 13. WO 03/034074

PCT/ Nz02/ 00214 50 15. A transforned cell as clainmed in claim14 when used
as a sensiti VityAcrecess as ¢laimeddagaims3 whenedbe ilinkpr syeleeule ingludes iaripisl ood

group determ nat itﬁl%nd@brid%gﬁpée’tggﬁétﬁeqlﬁ)icf[@ﬁtcgﬁE%hﬂﬁé?@ti on of the sensitivity

of a blood group testing ent o esting system i ncl udi ng:
contacting an amount of a sensitivity control obtained by a process as

claimed in amy O’AeprBEesfé:a%ic%méd‘irPcléiﬁ] ?’M;Eﬁtt“@ bﬁé#&g.a%i& -aﬁcﬁﬁbii&%er eagent

or testing systemto allow antigen-an y reactivity between
transférned cells and the antibodies contained in the testing 10 reagent

or Lesting syst e prRSsess! dimeloin! iR 3AindtBUhg APANiokAde Esdshid Ly and
determ ning the sensitivity of the ood group testing reagent or testing
system 15 17. Abjstingated alysolifidi med in claim 16 where the |evel of
antigen-anti body reactivity is assessed by direct agglutination or by

i nduced aggl utination. 18. A process as clained in claim17 where

aggl uti nati orff-i s A Pr@gessdapglainsst iBranyaeneonf e mgcadinonejaiss Vegrethe icalls

mol ecypes or by uad BEINRMEYIEDant cells, bacterial cells, or cells or vesicles having an

artificial cell membrane.
8. A process as claimed in claim 7 where the animal cells are human cells.
15 9. A process as claimed in claim 8 where the human cells are red blood cells.

10. A process as claimed in claim 9 where the red blood cells are group O

cells.

20 11. A process as claimed in any one of claims 1 to 10 where the antigen is a

glycolipid or a biotinylated carbohydrate.

12. A process as claimed in cIaim. ﬁ where the glycolipid contains a blood
group-related glycolipid such as an A, B, H, Lewis (Le® or Le®) or Gal(alpha)
25 glycosphingolipid.

13. A process as claimed in claim 11 where the biotinylated carbohydrate is a
biotinylated blood group-related carbohydrate such as A, B, H, Lewis (Le?
or Le®) or Gal(alpha).

30

14. A transformed cell produced by a process as claimed in any one of claims 1

to 13.



20 19. A process as clainmed in claim 16 where assessing the | evel of
antigen- antibody reactivity is by the use of enzyne | abels, radioactive

| abel s, owoO oBloswwre£scence | abel s. 25 20. The use of a sensiPCIDNZog/ oot r ol
obtained by a process as clainmed in aW®y one of clains 1 to 13 for
measuring the effectiveness of one or nore reagents or testing systens
used in blood group determ nation. 21. A kit containing conponents suitable
for carrying out a blood group 30 determ nation where the kit includes a

sensitivity control obtained by a process as clainmed in any one of clains
1 to 13. 15. A transformed cell as claimed in claim 14 when used as a sensitivity control

for reagents or testing systems used in blood group determination.

16. A process for the determination of the sensitivity of a blood group testing
5 reagent or testing system including:

° contacting an amount of a sensitivity control obtained by a process as
claimed in any one of claims 1 to 13 with the blood group testing
reagent or testing system to allow antigen-antibody reactivity between
the transformed cells and the antibodies contained in the testing

10 reagent or testing system;
® assessing the level of antigen-antibody reactivity; and
. determining the sensitivity of the blood group testing reagent or

testing system.

15 17. A process as claimed in claim 16 where the level of antigen-antibody

reactivity is assessed by direct agglutination or by induced agglutination.

18. A process as claimed in claim 17 where agglutination is induced by
potentiation or by using antiglobulin molecules or by using enzymes.
20
19. A process as claimed in claim 16 where aésessing the level of antigen-
éntibody reactivity is by the use of enzyme labels, radioactive labels, or

fluorescence labels.

25 20. The use of a sensitivity control obtained by a process as claimed in any one
of claims 1 to 13 for measuring the effectiveness of one or more reagents

or testing systems used in blood group determination.

21. A kit containing components suitable for carrying out a blood group
30 determination where the kit includes a sensitivity control obtained by a

process as claimed in any one of claims 1 to 13.



