WO 03/ 034074 PCT/ Nz02/ 00214 1 SENSI TIVITY CONTROLS FOR BLOOD SEROLOGY
PREPARED FROM MODI FI ED CELLS This invention relates to the use of
artificiawbysewrfi ed cells which express blood 5 group @PeT/NAROE1gr oup
related) antigens to give cells usefull in

i mmunohaemat ol ogy/ haemat ol ogy/ i nmunol ogy/ serol ogy assays as sensitivity
controls. In particular, the invention relates to sensitivity controls for
use in transfusion nedicine which have been prepared fromcells into which
A and/or B antigens have been |nserted 10 BACKGRQJND A critical function
of bl ood centres is tHENSIIVIRY D) : LO@&Yer mi ne the bl ood

group type of the indivi d“%REP%ﬁEﬁ%MWGBII‘QEB d,:_q_rLg)t her product) was 15
obt ai ned. Know edge of the ood group type I's essential for a variety of

t her api es including bl ood transfusion, organ transplantation, and the
treatment of r{i‘é‘% bt r@lafgsstsatﬁ@ﬁsé’ggémﬁc@g 8&: fled ElisRAMicH @*Hr@gs’ bl&bd

i ndi vidual's oo group- type rmnust rmne prior to being given a

bl ood ®ransf i@Pem. (A nblopdt @ioud relaiedd @ntganst yigesgivan delse uspihsin ous
consequences ; f tpan

Coa e oS P hadatio ”?g%'ﬂgmbg?@'?nﬁ? réaﬁgesgﬁ"gg? adclfis! E?rr%%dré? Y of the
antigens on qmtfa!ﬁ r 6d patiewar. ¢t $I'BV9(71F@C§?|ate§rt0b$%ﬂ'th¥ gastrelsifgnuseim| ogy.
Humans bel OnQrérBfus%edeclcﬁg%lcﬂma% b@él‘?BFb’bareﬁ frétn cE inf\Whith ATdHa/dRE-S Of
each group respectively 25 carry t A antigen, the B antigen, both A and B
antigens, or %Q?mﬁe'ﬂaVeI@PDﬂrﬁeﬂe@cntl bod| es are present in the blood against
the bl,god group antigen which is absent fromthe RBCs. Thus, individuals
of group A have anti -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 nust be cross-matched (either 30 by testing the donor
bl ood against the serum of the recipient or by electronically nmatching the

bl ood agai nstA falicet fusstianofdirag eentrgads thadesting o kioog rt@@ﬁmaat@lmﬁtermme
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.



given to an individual possessing antibodi es against them W) 03/034074
PCT/ NZ02/ 00214 2 RBCs are tested against reagents containing known

ant i bodi ewo(0kodwm as forward groupi ng) and serum i s test@dTagarneti4 RBCs
possessi ng known antigens (known as Reverse grouping). 5 Mnocl onal

anti bodi es (MAbs) have been used as bl ood typing reagents since the
1980's. When conpared with traditional polyclonal antisera, nonocl onal
reagents offer increased specificity, consistent reactivity, and, in nost
cases, increased potency. 10 Routine quality control of Dblood group
systems (for REGHAre, teglep againgd)reagents reontainipg knowas aethodies (kMowRyas| ood

bank | aborat %aovara?gﬂ%mtg aRd SO0 ISP HPAIRG RESHEHTBSIIRY kisoWr &tigeReluct i ons

in specifi mtz pot ency durnmgg shi ppi ng, storage, or as a result of

cont ani nat i od @%M?ﬁ@"%@@ﬁé@@l use. 15 Monocl onal reagents are required
to identify all natural variations of ABO blood groups including subgroups
of A and B. To ensure correct identification, nonoclonal blood grouping
reagenfs and Mensslengt atthiodigs ()b haye begro ggeh 4R bloodipipa rergests BIPES t est ed

agai nst RBC ngao@@h'sCOoMHeA! Somperéd Wtrﬁtrﬁ&flm%olﬁ%gﬁl aMfidePa ambR&oraNt | gen
expression are preferred as the control reagent. This is 20 because such

RBCs can proVeaeenss ioffer icrqasad sResififityofconsistant r%eéhum dnBotreMOFt £8%S. t he
identificati Grerodsetgiifertenot ypes. There exist in nature various fornms of
weak or poorly expressing ABO subgroups. The A/B antigen concentrations
within each of the cell phenotypes are variable 25 and generally unknown

unl essjgext enRy(Rin@NRla%§ Soritdl BEbicdHNGBup L@b%s\’\ﬁéﬂ(e%ﬁﬂét Yol 8&d§§553$d as
control reagents is difficult in practice, due to the veré | ow frequency

of subgroup ﬁﬁ%@%ﬁ%ﬁ@sﬁwiﬂ/i%ﬂﬁ‘é{lb&owmﬂ“ aborip. Reagents and GFpPING;
estimated as {s@d%may sm&uwﬁtlm.nogdaemc.w&gﬁam diding sBiRihg3Stolayeer

frequency. Artificial ak phenotype RBCs may therefore be useful for this

pur pose. GrOlPﬁaGaF(BEﬂt?frCQHW%?HdPH?Q)StSFacqefqr@ﬂ&P group A RBCs or group B
RBCs or

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



group AB RBCs appear to resenbl e weak phenotypes serol ogically. Expression
WO 03/034074 PCT/ Nz02/ 00214 3 of these antigens can be controlled by
changi ng wbesjoswesti on conditions, such as the concentrafCeamzot/oinsert ed
antigen, and/or the ratio of RBC to adtigen for insertion or amount of
synthetic antigen added etc. The inserted antigens can be stable in the
RBC nenbrane in certain conditions for at |east six weeks, and 5 possibly
| onger. Currently, serological sensitivity of nonoclonal antibodies
(antisera) used for the detection of cells that poorly express:

car bohydrate céﬁnesgamggwma@ebaj@qr\érpmm\dchamglr@rfae #rsedipnaoapitiops, suchias 1.
Testing agai ngt ceﬂéémr%} 'Tfnsahteara% aﬂayo? th@\fgi.cy%s Fiscﬂ%ngn ehdfof
subgroup, preparing 'S su read use, and then using

t hem as cont ribsestioror am@mt ﬁ@sﬂ‘ﬁéﬁt'ﬁsﬁnﬂ@\@’r ﬁ%ﬁedcfé‘F I'Ehe 'ﬂf‘f‘@réedi anjigeRsesan k&t i ng
common cel | s Qiife ifl@RSRBR! m@mbParRMh EdMAint 88ddRbnS oS SN RIaE| ¥ixIWeeks, and> 3-
Diluting antisera to determ ne potency. This involves diluting antibodies
and tedting Rpasihltongsf.nal antigens. This is the nost conmon practice in

t he absence of true controls. Natural cells, due to their frequency, are
very difficult to obtain and maintain 20 su I n addi ti on, the%/ vary
bet ween i ndi VeWaatly. sarplagiealsensitivifyl of W@nebaru%w'ﬁ&mtlserar) uged for the

i npractical . &étg&.aﬁbfcéﬁsftﬁaqrp%eﬂy &aﬁé@saédrm@d%@nﬁafehfs%ﬁ% deférr‘ﬁ%@nr?' es of
weak subgroups. Nor nal I's express high levels of antigen, for exanple in
t he region ofoneﬁsg‘!ﬂjﬂ"ﬁ)’@ copies per red cell. Wen testing these cells,
the reggents pre t‘lié%tnﬁrj“ %ingi hafuesd \X/éhksg%r&h'&t THis ievds! fitdinat gy can
still react with RBCs give a serologically positive result. This

di lution sensiti vﬁ“?gfﬁéPhW&P?%”Q Falie of HHs SHRIHEUP repsl fPruss. @ad dhen vsag
extrapol ated to deh&hsRentrdle detection | evel of antigen at nornal
dilution. This flawed nethodol ogy is unfortunatel &ﬁthe practice in nost 30

pl aces. Detecti on 'Setingagainst aemal icgisat iTHiS ¥eives &atipg FoMIBs collseand
regular tine 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 in

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



consum ng dilution studies were undertaken or weak subgroups were tested.
Addi ti onal problens can occur with the dilution of antisera. Monocl onal

r eagent s warog/oaforen bi cl onal and forrmul ated to give speci PcE/N@eH@nsance
characteristics. It W 03/034074 PCT/ WNz02/00214 4 is well known that sone
clones are better than others at detecting ABO subgroups. As a
consequence, reagents are often fornulated as blends. D lution of such
reagents negates their intrinsic performance features and thus wll not
reflect the true performance of the reagents Furthernore, nmany 5 nonocl onal
reagents nowisovell koown | thategomer clanes @re-bedtgddbian rathers ealt deteeithg WQ ens

(110 0e! candaiofBg tAuS, canagldie | Paloehsdrehih! AAniBiRoss nidf

| abor atori es do no present utlne out sensitrvit controlllng
of their ABOilbtigodf sygl rﬁgageetagagtates thﬂsurémslq pejormange uqa:bwes laad thus

ANt act urer \ichel B o ] GRHpRRITEE! BRGE Bhodle ESARARLE, many

Alternat|vely oratories may on t est n a wee y of even
mont hl y basi snéneclonal reageots mrs@prrtee@rmulate:g! foalamdeprefloadddeintmitest catthy rely

on-the | i t e QUL Ol GONES 10faAARLIEMB] b 1S HFLAM AbBdgeak subgroup To

an i nconpati blfe recipitent, which 1 ndicates ese events are usually
non-fatal. Previously, a cross-match (the testing of the 15 donor's bl ood

agai nst the el PlLBGk |e§ /At ;;ﬁ%h’ér%fydr%hﬁﬁél){ Wrrf %%P@Bﬁéﬂu\}ﬂybqo?\%ollrugb%we“ a

weak subgroup msty e for transfusion to an I nco ient.
However, t heélaelblé%) l@lp@@m eaperfsi dnstead ﬁ@yfr@kymmnuthe manpfastmer and

I nst 931‘8 COrr & hm RAl perRirAdnd opﬁkt}eég\@} QO'A%r P%I%%bd}hﬁ%s 'rr%grdﬂw ed

upon. i's t ere ore now nore I ort I's accurat y typed
The pr obI em dBtchotesben caaweyklmgbr(ﬁnenarnynthbfsbaafﬁg i thet mannerhdesslikrstd farydbi ng

reagents rmay Jgye ‘#ﬁhﬁér‘nﬁfr@t ﬁ%n?“%l;ﬁ drl e QRér!atY:ré'cQ.J?éJnﬂé%,a%F a'%%gﬁt‘éPp nmay

be incorrectly blood typed e absence of cross-matching. Such bl ood
may cause a riangfusionoéaayeak &ubarr@slpa@iaamqomlblemecmsntrwémé indicatefetnat ore a

clear need f gﬁes%eé\r%ﬁs' AretosusR M drfatdi. emﬁly"’ﬁ'&&sshﬂgﬁhﬁtheli@&% of the

predet erm ned anount of antigen expression and are therefore capabl e of
bei ng ldsed t ¢lopars wiapde againgti g fesipinnhs ssesum) awpuidh) getegt @B nigcerspafibiiey

accurate and petween 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.



standar di sed determ nations of blood group types. 30 It is an object of
this invention to provide a sensitivity control reagent for blood group
det er m nawpD®R®3400¢ to at | east provide a useful alternati peT/NAROB®1034074
PCT/ Nz02/ 00214 5 STATEMENTS OF | NVEN¥I ON I n one aspect of the invention
there i's provided a process for preparing a sensitivity control for blood
group determ nation including: 5 dissolving an anount of an antigen in

wat er optionally containing one or nore dissolved salts to give an antigen
solution of known concentration; and contacting the antigen solution with
an aqueous s@TATEMENTS DFINVENTdANent ration of cells for a tine and at a
tenperature sufficient to 10 allow insertion of antigen nolecules into the
cell menbranes of the cells to give transformed cells; or contacting the
antigen sol uthh omenasiechef doeidovention|thereois ovidadvmn precsise At mearadng oA cel | s

that have be%@ﬂe i }c ogﬁi?lggr Bio% ?Tr’éﬁ gfeﬂﬂmgflor@nclhﬂlﬂé mol ecul e into the

menbr anes of ati rature sufficient to
al | ow &attachnent eof dissolyieg amodreeurit @ an entiges nzwvatwmwonaﬂylc@otanrwsg poe gi ve

transfored cells; apd wyasiag LHCEARSTAIITRA Shldeh WohiloR SARALMY

solution and suspendi ng the was Fansform S in water optionally
cont ai ni ng one or rmlcen@nysmrveddsal ts to give a transforrred cell

solution; and det o E'tﬂ‘lgupw% %ﬁ@of@éié %thogntéa‘aegﬁs[aggltjﬁér{%g k&b

solution to enable t i Vi control for
bl ood group determ namcermtratlcz‘ﬁof nelnfor entimdi areinat aftemheratmeewffcmt the cells

of thepaqueous sol uti, ay%%nfb%tofﬁgﬁlgl iy ?(ﬁfg,léjs R " AhShamBReS Bt iffe

conpri'se antigen nDIeC es | nser
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
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.



into the cell nmenbranes. In an alternative enbodi nent of the invention the
cells of the aqueous solution 30 are nodified by the insertion of a |inker
nol ecul e wod3tb®74 ransf ormed cell's conprise anti gen nol ecwicasNzatvexhed to
the cell nenbranes via the linker nobecules. W 03/034074 PCT/ Nz02/ 00214
6 The cells used may be any cell type including animal cells, plant cells,
bacterial cells, or cells or vesicles having an artificial cell nenbrane.
However, it is preferred that the cells used are aninmal cells. It is
further preferred that the animal cells are human red blood cells. 5 1t is
preferred thdhetdeds used arayrhs amucell type inghigingaanimpl eells.aplantagells.bastarighe t hat
joins the |ipj LApet ' R aT= 9 e ol
contains a bicgpgné?gélgd&gpﬁ%%h?gﬁ&&eggwgh{;}ggr S{Mﬁ%'he%“ﬁ égpilés/ a

bi oti n-avi di préfeireddhatithefasliaiyisgd tahe animal relis.i Jt is furtheopreiercedothal the

bi oti nyl at ed(?%g,\q%%gvgéét mdil ek %roﬁglcél,ls.t he glycolipid is a bl ood

group-rel ate | pid such as an B, H Lews, or @Gl(alpha)
gl ycosphingolipid. It is also preferred that the biotinylated 15

car bohydrate j g pﬁeég"r%g :tﬁﬁ\ggr)?é FifkeP kALY ABacLs b8 aF B AR HRE Wt oi6D) as. A

B, H Lews, or . I'n a second aspect eftion'there is

provi ded a t tagmbpidiaide theedntigebt ai ned by the process of the first aspect of

this invention. 20 In another aspect of the invention there is provided a

process for the determnation of the sensitivity of a blood group testing

reagent or tddeilinkersypeleerie preterablicegtainscobiptimtated gleclipido UAne exargple of

sensi tijpvity GRObAi®e iﬁgttﬁgtm%imbﬁé‘q@_process of the 25 first aspect of this
S

. ! i . :
i nvention with the blood group testing reagent or testing systemto allow
antigen-anti body reactivity between the transforned cells and :

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.



anti bodies or lectins contained in the testing reagent or testing system
assessing the level of antigen-antibody reactivity ; and determning the
sensi ti viwg oofoz4ohe bl ood group testing reagent or testingPCIINAY®0EM The
assessnent of the |evel of antigen-anfibody reactivity nmay be by assessing
direct agglutination or by induced agglutination. Induced agglutination

i ncludes potentiation or the use of antiglobulin nolecules or by using
enzymes. WD 03/034074 PCT/ NzZ02/ 00214 7 Preferably the assessnent is by the
use of enzynme | abels, radioactive |abels, or fluorescence labels. 51n a
further aspect of the invention there is provided the use of a sensitivity

control obtai ﬁ%%{?&%‘%eaﬁégﬁﬁ |§’B ﬁbeu£é Bisénzgﬁ%qgﬁelé’fraallaﬁctlva\@dglé Qp for

nmeasuring the e tiveness o nmore reagents ‘or testing systens
used in bl oodlugresgpncedebels.ni nat i ons. 10 I n anot her aspect of the invention
there is provided a kit containing conmponents suitable for carrying out a
bl ood group determ nation where the kit includes a sensitivity- control

obt ai ndd by tinea purtwesspest efhibefipventionstheret isafrovided the)weataf on semBiitivitF

DESCRI PTI ON gﬁgﬁhﬁﬁgﬁetﬁﬁy lt:ﬁé;b'rro ess cghﬂ%rstt Repddt %‘f"tt‘@/lh%rgltoﬁ%rr rﬁéé’éu?lﬁ?

varying the y00|p| on in vivo tran rmati on o

per i pher al b|tb@@ffe@wpses;sqf@ge@nmorszeeageat@y ar testing systemg used inddesd FOUFi gure 2
shows the fl oyy& ﬁ%p‘gy results of varying the tinme between 1 to 12 days
on in vivo transtormation of rat peripheral blood cells using anti-Le b as
the primary antibody. Figure 3 shows the flow cytonetry results of varying

the tife bet %oﬂr@rfae &ﬁof%ﬂ@éﬁnoﬁ@hér@ |¥F969id%63§§|f Qérﬁﬁhfng%oﬁicpoﬁéﬂts

peri pher al bIood cel s using anti-Le primary a aody.. Figure 4
shows the fl owitahiedaecanying oyt asblesd 9W|¢ﬁje'ﬂh'éattoﬂn‘téhfb'ﬁ thﬁ kﬂl'ﬂ?'@des 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.



transformation of red cells between O and 8 hours at 37' C using two
different 30 anti-Le b primary reagents. Figure 5 shows the flow cytonetry
results oWowamngiong the tinme of in vitro transformtion offCredoeeddis
between 0 and 8 hours at 22C (RT) usiBg two different anti-Le b primary
reagents. WO 03/034074 PCT/ Nz02/00214 8 Figure 6 shows the flow cytonetry
results of varying the time of in vitro transformation of red cells
between 0 to 7 hours at 4C using two different anti- Leb primary reagents.
5 DETAI LED DESCRI PTI ON Al t hough nuch of the follow ng description refers to
gl ycosphi ngolipid antigens, it 1is to be appreciated that other antigens,

| ncl uding ot hﬁgﬂ@'é’%kﬂsgh?ﬁoﬁ@ﬁo@é%P@sru'ltgofl@arﬁﬂé e B A VoSO, encormassed

by the inventi e appreci at ed e term"antigen

i ncl udes nodi ransépraatioryeirsd §ektehbeé\ye%m itgéhgurﬁ@wrﬁ‘guwﬁg tvey differeBlAMbl ecul e

enabl i ng bi ndj v daBker nol ecule. For exanple, in the case of a
| i nker nol ecul eq)gﬁlr}ﬁ.gapn an avidin, the antigen will be a biotinylated

antiger. 15 Linker nol ecul es may be any nol ecul es capabl e of |inking an
antigen to a bE’PAﬁ.EU"BEQbRIFﬁrlbﬁse”ed into the nenbrane of a cell. A linker
nol ecule will typically have a carbohydrate part joined to the lipid by a
bridge, such as a biotin-avidin bridge. OQher bridges nay, however, be

used such as Afrbubh AR dFaRPRIGHNG BBsciebtdren t@bf}@bé}ﬂnndﬁ%ndTahﬁ‘géu‘éoltdance

of doubt, any reference in this specification to sol ut’i on of s is
i ntended to iAde ae@parew&qs’eﬁh@t ehepantigens. §“°'%“93PV@69WE?'@§Sa@db‘-’rY68W'Qr oup

anti gefys can HRighRKSrR 4ib MtoRPeSsdd B/MhBlideRRon. TiRisSalsd oD Sipscisadmapartly
from studi es of the Lewi s system PI asma |ipids exchangze with lipids in

t he RBC nenbri®fRetesRd antegert oplydes irerdifd gAtLSHoPYGHi @8 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



and fatty acids in RBC nmenbranes resenbles that in plasma. Consequently,

pl asma gl ycosphi ngol i pi ds bearing Lewi s or ABH structures becone

i ncor por awed3s/03M74 nt o t he RBC nenbrane. |nsertion technol egreezoaneilbased on
established principles that glycolipid antigens can insert into the red
cell menmbrane wi thout damaging the cell. The anmount of antigen

i nserted/ expressed can be controlled thereby creating cells with specific
WO 03/ 034074 PCT/ Nz02/ 00214 9 performance characteristics. These cells can
either resenble natural weak subgroups or unnatural (not naturally
occurring) blrssgrpamnep charpelesstiosg dese scellTheanagilhert resemble ingiunalewpalessed on

the cells ca A I i 508 fifS.
bitforent | ovarespe oRaT Bl ol fatbialy octurWYpoSTEID Do PO E 50 20 o
or 1000 copi es, 5000 copies, etc per red cell. e control may be set at

On
t he clinical JnC L d T t ] : sult in
aclinically i%%ﬁ’? Ptgﬁﬁg?ﬁggﬁsgﬁ?%éﬁd r gnaglﬁ gﬁﬂsegg?]zd% _gégn?‘%?f“s'“% ﬂg(g set
at | evél s t haeawiramenssofirthe cuners. dAiferenh levels @k texpressign odrewressibiaubi§F oups.

10 These cont R, Vel b daihe,t : ; I upd tests
by maki ng thée)@@}\eg?t/f’vﬂ /O’%Re)v/éal E'eﬂéﬁﬁg@%r%%é%%{pg%g%dgé?hgbggovi sion

of safer ~ABGogHelUpaY bBissbat thehdinicahtiyesheidtat whieh faduredp defiect iamvantigedn i s
useful for dehgy fsitHY atéﬁﬁiciﬁ@&§ibﬁih¥éerftXra%fgs%ﬁ rPARBA. BREPcdfRls h beagent s

and/or testing systens, i1ncluding gel cards. Wak subgroup sensitivity.
control s for Setatilevels &1aémilkieppurgeenndifenceainethaedpiedtiopef Wealupulmredlst s into

whi ch gpeci fife380U4RSIs HanfVHiBFteOthe Bocalh 88i2S oPABO B86d Igrsliping tedlsVBy
specific reaction scores In antigen detection assays. The assays nmay 20

i ncl ude til e,mekipgtheqgansigybydevels maaseiablst athis prnt arrse thenerowpipn whsafel or
automat ed pl sig@LBupRH BldodSes aggl utination, or any other nethod of antigen
detection (for exanple, enzynme |inked i munoassasy, flow cytonetry etc).

Al though it is preferred to use human RBCs for the invention, the RBCs of

other 25 aniyH SercfifinPortifef tHenadHibh i lsefiitbl @et&mnahglth@%mivﬁf%ﬁr i ption
refers principally to RBCs, it is to be appreciated that other cells such
as pl afel et s,blogd graur testing 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



plant cells, cell culture cells, bacterial cells and artificial cell
menbranes may be used. 30 Red blood cells expressing inserted antigens can
be creat edOaBob@r4in vitro or in vivo using hunman or ot hecTaziomaé2icel | s.
Creating cells in vivo requires injecting specific anbunts of antigen into
the circulation systemof a human or other animal and then obtaining the
bl ood either imrediately or over tinmed periods. The |latter produces
decreasi ng anounts of expressed antigen (effectively a WO 03/034074

PCT/ NZ02/ 00214 10 natural titre). This nmethod can be used to create cells
expressi ng saowturalditiegefBis nirihochean ba Headsto greate erliignPEessingi seale MWGSNTan be
used to creatig, /ﬁﬁpofhgg NBor 8%%|Mmanahsce%ﬁtaevssefd% drBse BBy | -

Duf fy, Rhesus, anti gens. Aggl utination I's one neasure ¥or antlgen
det ecti on. A@ﬁ@ﬂ vhigh pemnggs Iveh@r&qnﬁpnargKelbDuﬁéoRfaeéussordﬁ%@@gsys ant i body
or lectin crosslinking the antigens on different <cells. Agglutination can
be visualised manually (by eye) or in automated techniques by bl ood group
anal ysérs. Meaghitinatpyl isonpmeaaskre leaantiasngletastioneAggleiinasian dcberctmind o t he
following schergy cifs é‘S&IthBynéﬁtlb%Hy %?Qé&mq}§§hﬁﬁﬁ$%antnd&?\scddjmreﬂ al |
(+) indeterm nant vw very weak reactivit visible only wth optical aid
w or +w weak cellgrer Hogiatinatigpegan éPuYiﬂéalﬁe‘%;éT‘@”%I(PYcﬁ’W in-autpmated| snal |
clunps +++ Orl@crlrﬁﬂﬂg i HI%Bd YrSUPHRSIGEDY l\ﬁé?ﬂJa'l aﬁbMﬁFﬁ’a‘iuon rAdtiondcanl B! €

| arge clunp The higher the concentration of group A or group B antigen

sol uti on usedcpsd acpwgé\gttpmfoﬂqvén@rs@m the anpunt of antigen inserted
into gioup 0 RBCs. This is 15 seen by the stronger agglutination of the
transforned RBCs with anti-A or anti-B

Agglutination Score  Observations

- no clumps at all

(+) 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.



reagents. Lower concentrations of group A or group B antigen solutions |ead
to the insertion of less Aor B antigens into group 0 RBCs, resulting in
weaker ago@lostB4ati on with anti-A or anti-B reagents. The pammnNavk/oaXi4
inserted antigens is proportional tolithe concentration of the glycolipid

I nsertion solution and/or 20 tenperature and/or tinme of contact. WO

03/ 034074 PCT/ NZ02/ 00214 11 RBCs can be transformed with short or |ong
chain glycolipids. However, there appears to be no significant difference
bet ween these two types of transformed RBCs in general bl ood serol ogy when
t esting agai riBCgedn beytrnstprmediyéthtshort &ilpng ahain @hicalinidmt Howevey, tgser ved
with both ty &8, deS § egnm t%ﬁer@nc%p@&w&érftrésé%%\g "Bt 1ARYRHRLs RBCS
can be transf rre with s I C conmponents system For exanple
RBCs expr essiRBCs dnpasnerdl sblmd tSh@lwyawhergéﬁ%tmg( gg@hstagelm@wgoreageﬂyspe 3)
can be creat f r

peci Ti of ty of i FaRERaln BUAsENR FPRih Rfles wHion (RIcB BT sePoMe
anti body paneniiserum. TiHeweser.dRBCoran he trﬁasfptmeﬁ wNB@p@@meqmmpntﬁrpfttbﬁ

gl ycolipid cgﬂg(? o] b HESHR da3 ds to
efficient trans r%’r%%ﬁ oanolr%XEE@Fe RBC%aéCgpe 8 g‘% rong ngtsgéjﬁ lftﬂél ﬁat | g%ﬁ%cores
with anti-A deuchas Abe® wf\atmeﬁbf:ambq ca&atgd efveh cellsewadldibe impedantferr t i on
of antigens. dd .ﬁ@'meceﬁg&fk|tpn§f céﬂénlénﬂdae.egvgﬁd LA 8R0MeMerf ALTO tO
glveastrong se I cal score. However, hi gher ratio of RBCS may be
used if a \/\Bdﬂ%ﬂﬁ&ﬁ'@?@‘ﬁ@oﬂbpw red. Concent rated glycolipid solutions can
ef fectjovely insert antigens into RBCs within two hours. Longer incubation
times result in better insertion, although after 20 extended tines (32
hours) the seths &fippt abthermtin af BEC(crneentiainp|te gypolipithcancentelian Srthdtidn i s
consi dered t Gafi¢ ofl HEtweBn M 2@ B3O [eBHS kD BfficRht ﬁ%f&ﬁ%ﬁloﬁf&f SFoupPO Reged

I ncubation at 37 C, rather than the | oss of anti The tinme taken for

i nsertion of anestepne 3agiutipalions sGoeowith @ntiéndr antkb- 01\ relipp ot &1 & greatefiepends

on the rel at g /G843t rRbHiIBASofOhntigaRs. Nk @6Raif ObdHditBAs,aBY fshehet Rldst

15 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
20 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
25 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.

30 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



solution and tenperature. However, it is preferred that for an antigen
solution wth a concentration of approximately 10 ng/m and a ratio of
packed reaolBosw74 cells of 3:1 at 25 C, the insertion ti mPCIrsNZappo2oxi mat el y
4 hours. 30 Changes in the insertion Bonditions can allow the controlling
of antigen expression on RBCs. If weak A or weak B cells are desired, then
| ow gl ycolipid concentration or high RBC. glycolipid ratios can be used for
insertion. If strongly agglutinating phenotypes are needed, high
concentrations of ycolipid solution or |ower RBC glycollpld rati os can

gi ve the st rcghg@&mig senegrimgyionsByRBfes icpn bet icraptet) Whigh sxereas pore tEmm2®0214
12 glycol i pi intNRETko ght &%ﬁt.géﬁ%m%ﬁ,? J?Jﬁ?(l)rﬁf;] gatt%imewr&tb express nore than

20 tinmes the anount of antigen norna in the RBC nenbrane. The
primary advantage of the invention is that t he amobunt of antigen expression

5 can be contyig) biithry 3d0BRAGSBARb il AnISH! thhihbnidtfitbf £1TREH exbiRtsign ! e,

one cell could contain the nunb antigens which correlates wth a
clinicdl si grﬁaﬂlt@a‘FRE‘Efo'chbWé'ﬂeetﬂﬁ’é?'g‘f sensitivity requiremest. | Fosrex@mpies ope §65i t i ve

serol ogy resuqldt thid B Mﬁr%er%@@nt sAPIH S8trdidiey with lal cliRRhl dirifcaRBY
clinically significant subtypes. 10 Another cell could be set™at specific

anti gen t hr edensil-dgherefare dithipmell ppdiices @ RositiNe sefolagydeshit then the usenbay pes

thereby al | owengssfiRdg tKéPWm nb?M%E%n?fchﬁéélﬁlsﬁgn\i‘ﬂchts gfb@s cells could also be
used to calibrate highly sensitive machi nes or could even be wused in flow

cytonetry analysis for antigen quantitation curves. 15 The net hodol ogy

al 'owsjpcel I's At caif e&qtataelsafaét s%@&f@%nﬁé&?ﬁth?ésﬁ&ﬁs VIBF &XHMh I one Faalegcmoul d

al | ow conparisons of th g f or mance of ferent | aboratories and
wee

di fferent netidbrOiigrent su %&tembyo@"w fPéIkPQWP evelsaplssensitivity. sskeh ogy

Qual ity Assyehd e6ulf=Re TR t@Q!éi|l§t‘a@ﬁ|%ﬁl9%en§fl\¢€‘ﬁ’ﬁblqne§ 8 cdUeetiipbé t Y
control of ABO blood group testin here is a conpelling need in the

i ndustry for Ys€Ad ﬂ‘?"Y/PYt9m§t5Y1?’F%Y%S forpatiogBatigHe®CcE¥et his i's magnified
because there is general novenent in pathology towards |aboratories

staffed by multi-skilled technicians who do not have
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 conttol 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).



ext ensi ve bl ood transfusion experience. 25 The sensitivity control of this
invention preferably is a set of a group A (weak) phenotype and a group B
(weak) phwoesypwr4lt is further preferred that one woul dprarszobeo2®Rh DCce
(RL r) and the other Rh ce(rr). This Mould ensure that 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 antigens nay be
useful for nore specialised |aboratories. Alternatively, aninmal cells

| acki ng specific human antigens coul d be used. For exanple, sone ani nal

cell's woul d $ne laborainries aEEerm HBORNITRND qualitecontiobriferyveln utethgsndg . wo
037034074 PCTAONZQ%QQ@MamA@s §QH@fal:tﬁF¥3fnﬂr¥o%é ‘A%d)ﬁﬁd RhD By 2BAr&ERIgIual ity

control effectivel ut ot hers Sone | aboratori es manufacture
i n- house ABO(ARB lﬁfm%ﬁa{ |'t‘|9W@‘(ﬁﬁt mre d%lal degreqq8 Rfiation @ these pupdusier

there is a degkggsetdf BISHd dnoP PhérbtjdetiiierBhorlig! Srhe%ﬁaua@ &Bu@n&%@%@lonor

phenot ype heter r\genel ty. The sensitivity cont rols of i nvention do
not suPfer tHPENHPR e, AAt ag@erbéualﬁ@dﬁ/ﬁréa%aa@@ﬁw ahft wg&alfpeed ARHIYUG| on i s

preci se, thergpicysinlifsiciol, tNareiigRidckiof varidflitg, RAY tridyeark el ¥valuslel abl e. A
further advantage of the invention is that the insertion fluid containing

the antigen may be dried and stored without deterioration for |ong pertods

of time. 10 Req&nférléwahtgge%fftﬁmmxehﬁamé)matrtges@éﬂﬁdanIar&ntéan@dﬁbtI on to

cells could allow for the creation of small volunmes of specialised cells

as required, Fggerm@rpediedandsioey B'th@:ﬁcdr?t?ﬂ%ﬁlﬁ’(?tf?' lﬂﬁ‘grﬂﬁ”oéﬁr"f Mgt y

exi st. 1oEXANP|-Ife%oﬂ\§ntJHHi\ drohd fPéMsI?&nﬁ?Wutfbﬁ aHdats| éHdﬂi&ﬂQ@' céllsn&QJu)ﬁ AIRw fol USt r at e
the invention. The invention is not to be considered as |mted blé
ar ed

the exanpl es.thecsesica of smalgvolkmes ppfuspecialised SRS G8 uteaBiRd. ier @R
accor di ng to dcqairddB! SUEHErodBEtE @8 not currently exist.

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.



Dried glycolipid was dissolved in chloroform nethanol (2:1) to a
concentration of 20 ng/m. 25 200 gl of the glycolipid solution was

al i quot edwprBo3@74gl ass tube and dried under nitrogen gasPCTAD2/pi214

met hanol : water (1:1) was added to diskolve the dried glycolipid. The tube
was warnmed to 37 Cin water bath to help dissolution. The tube was nmarked
at the 100 | level, and the glycolipid solution was dried 30 at 60 Cw th
nitrogen gas to below the mark. This step evaporates nost of the nethanol
in the solution and | eaves the glycolipid dissolved in water. 10 | of 10x
phosphat e bufsf eDeidnisad waterWBSdded o thédO0 4 evelhe tube in order to adjust
the salt concentration. WO 03/034074 PCT/ Nz02/00214 14 Deionised water
was added to the 100 | level. Exanple 2 5 G@ycolipids were inserted into
RBCs accor di rexamplé2e follow ng nethod: 5 1 of 40 ng/m of glycolipid
insertion solution was added to a glass culture tube. 151 of Cel presol
and 401 of group 0 packed RBCs were added. The tube was incubated at 37 C
for tws hourﬁlw’dﬁbidsmﬁs msertahiald RGCs d6cordihe ta tharisifoaingedeRBEs wer e washed

6x with 0.9 %s n suspended .in Cel presql at _a
concentrati on o?”'% 64(5’ 9’8&@?@0 RidAps or(]ilét'sogr Wat ?%%@8@9'?%%“('55‘5‘? ai ned
from CSL Bi osciwmbees, Adelaide, Australi a) However, saline or other

i sotonic soluti ,.ar cell s 15 sol uti | St ab) may be
usedExanpl & 31oer Boierenal i et O Garsen BB Eactel i ng an

anti ser um usisNgTRe i®BiWl in6batedtat 37ECI fMRBLHORR with cois@ms EipdiiRd RBCs wer e
washed 3 x with_0.9 % saline. Celpresol was added to the tubes to nmake an

RBC su8pensi dn bhe dransfogred RBGs wsre washed 6x with 0.9 % saline before being
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



2. The RBC suspension (25 L) was added to a smal

gl ass tube.

Anti serum

(25 L) was then added. 25 3. The RBC suspension and the antiserum were
m xed welwoand3®pun in an
agglutination was read and scored. Ex&nple 4 30 Exanpl es of serol ogi cal
phenot ypi ng anti bodi es avail abl e which can be tested

this invention are shown below. This list of exanples is not
and ot her anti bodies may be applicable to this invention.

i mmunof uge for 15 seconds.

4. Ploa/Nzvooent4 of

using the control s of
exhausti ve
Some of WO

03/ 034074 15 PCT/ NZ02/ 00214 these reagents tested were expired and were
used for denothsse reageets fested wese ewpired anthwereruses! faa gemopRsteatizl awepqses end)

Bi ol ab (Huma
3 Epiclone

o,

Anti-A:

Name

Bio-Clone (blend)
Biolab (Human) 1
Biolab (Human) 2
Biolab

Epiclone 1
Epiclone 2
Epiclone 3
Epiclone 4
Gamma-clone 1
Gamma-clone 2
Immucor

Lorne
MonoClone
Novaclone -
Ortho

Seraclone 1
Seraclone 2
*CSL

* XXX,

* XXX,

Anti-B:

Name

Biolab (Human)
Biolab

BioClone (blend)

Epiclone 1

Biolab (Human) 2 Biolab Epiclone 1 Epiclone 2
nma- cl one 1 Gama- cl one 2

| rmucor

Manufacturer

Ortho Diagnostic, USA
Biological Laboratories, NZ
Biological Laboratories, NZ
Biological Laboratories, NZ
CSL, AUS

CSL, AUS

CSL, AUS

CSL, AUS

Gamma Biologicals, USA
Gamma Bio!ogicals, USA
Immucor, USA

Lorne Laboratories, UK
Organon Teknika B.V. NL
Dominion Biologicals, Canada
OCD, USA

Biotest AG, Dreieich
Biotest Diagnostic, Dreieich
CSL, AUS

Confidential

Confidential

Manufacturer

. Biological Laboratory, NZ

Biological Laboratory, NZ
Ortho Diagnostic, USA
CSL, AUS

Lor ne

Epi cl one



MonoCl one Novaclone Otho Seraclone 1 Seraclone 2 *CSL * XXX1 z
Anti-B: Nanme Biolab (Human) Biolab Bi oC one (blend) Epiclone 1

Manuf act uweros/ofdrho Di agnostic, USA Biol ogi cal Labor at or iPES/NZWZ/00214

Bi ol ogi cal Laboratories, NZ Biologic& Laboratories, NZ CSL, AUS CSL, AUS
CSL, AUS CSL, AUS Gamma Biol ogicals, USA Gamma Bi ol ogi cals, USA | mucor,
USA Lorne Laboratories, UK O ganon Teknika B.V. NL Dom nion Biol ogicals,
Canada OCD, USA

Epiclone 2 CSL, AUS

Gamma-clone Gamma Biologicals, USA
Immucor Immucor, USA

Lorne Lorne Laboratories, UK
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.



Bi otest AG Dreieich Biotest D agnostic, Dreieich CSL, AUS Confidenti al
Confidential Manufacturer Biological Laboratory, NZ Bi ol ogical

Labor at orwp oBl#340@x t ho Di agnostic, USA CSL, AUS WO 03/ 034®@C4/NZpr/ednne 2
Gamma- cl one I mmucor Lorne Monocl onel? Novacl one Seraclone "CSL )=3 a
xxx5 *Devel opnental reagents Anti-AB: 5 10 Name Biolab (Human) Biolab
Gamma (bl end)

Table 1. Study on insertion incubation time: group O RBCs transformed with

neutral A glycolipids and tested against 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



| mucor Seraclone 1 Seraclone 2 Exanple 5 16 CSL, AUS Ganma Bi ol ogi cal s,
USA I nmucor, USA Lorne Laboratories, UK O ganon Teknika B.V. NL Dom nion
Bi ol ogi caw®,03@avada Biotest AG Dreieich CSL, AUS Confi eemNzak/00214
Confidential Confidential Manufactur® Biological |aboratories, NZ

Bi ol ogi cal |aboratories, NZ Gamma Biologicals, USA |nmucor, USA Bi otest

Di agnostics, Dreieich Biotest D agnostics, Dreieich PCT/Nz02/ 00214 The

i ncubation tine of glycolipid i nsert ion was investigated by adding 180 | of
packed group O RBCs to 60l of 9.6, 4.8, 2.4, 1.2 and 0.6 ng/m |ong chain A
or short chaiumnearigedciol Tahle 3s0Pudilofato af 3BEE tte \Rlasyna folpmlipidainpetiod was
removed aft erge) gy Bsidaral ¥4 Eﬁ'lci%tyﬁé)éﬁpi ?'énofBF msértlog Wherﬁthezéjmoﬁ ofnd 72

hour s. Serolﬁ%¥atests wer e fornme he cel he results are

Hwas 1“‘25‘?1%?9‘#6{%461 5:1,\a0d¢B1 dQﬂ'(D'Fhﬁ w%m%wmer RBC

decreased.

sunmari sed i

Table 3. Study 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



17 Table 1. Study on insertion incubation tine: group O RBCs transforned
with neutral A glycolipids and tested agai nst Bi oclone anti-A A glycolipid
concent r awoaa/0ef074 ncubati on Tinme (hours) transfornmati on mediNae/poxsn ) 1248
124324872 9. 6++++++++++++++++++++++++0++++++

4. 8+++++++++++++++++++t++++t+++ 2. A+ttt

1. 2- ++++++++++++ 0. 6- - +++++++++ Table 2. Study on insertion incubation
time: group O RBCs transformed with 5 neutral B glycolipids and tested
agai nst XXX5 anti-B. B glycolipid concentration of Incubation Tine (hours)
t ransf or mat i drableedi @mt(pmglglﬁcpnmdlgangasrsz@zRBCﬁ4estad+agamst+drfﬂe¥ent4anﬂ#

4. B+ G (561dd By Sodting phtiéigy tH+++ 1. 2++++ 0.6 Exanple 6

Manufacturer A glycolipid concentration of

transformation media (mg/ml)

9.6 7.2 4.8 3.6 24 19 1.2 0.6
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 + - - - - - - -
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.



Different volunmes of packed group O RBCs were transfornmed with one vol une
of 10 9.6 ng/mM long chain A or B glycolipid solution, respectively. The
resul ts awe 03434 034074 PCT/ NZ02/ 00214 18 summari sed i nPCaiNzZ»28021A 3: 1
ratio of RBCs to plasma (glycolipid i¥sertion solution) appeared as
efficient as a 1:1 ratio for insertion. Wien the anbunt of RBCs was
increased to 4:1, 5:1, and 6:1, then the anmount of insertion per RBC
decreased. 5 Table 3. Study of ratio of RBCto glycolipid insertion fluid
(plasma). Different volunes of group O RBCs transforned with group A or B
gl ycolipids and tested against anti-A or anti-B reagents. RBC :Inserted A
react edl nsert i.phd NSt

s S O R et RN X g DRliiae Witk o Ry dbinet

Bi ocl ori e; Aretntn-@ re@gents Froamgifferent mamifdeturess.i &g restitsnanei shawnami’ ablBSand
anti-AB reag g\@é[? r g i nsf or med
wi th neutral ef]yco d%gvgsd'frjég?dr%gggﬁhﬁﬁe@tﬁhsgééswﬁt %faﬁﬁ%rﬁtb:tzgn The
RBCs wer e tested on the day of insertion. Goup 0 RBCs |nserted W th

iy, 2 A St S AR b SR o

PCT/ NZ02/ 002 Irgagengs.

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) - - - - - - - -




Table 4. Goup A glycolipid transformed O RBCs tested against different
anti-A reagents (sorted by scoring patterns). Manufacturer A glycolipid
concent r awioad/0ef074 t ransf ormation nmedia (nmg/m) 9.6 7.2 4. #C3m&o2/08k14.9 1.2
0.6 * X)(2 ++++ ++++ ++++ +++ +++ ++ 2+ ++ Bi 0o-C one ++++ +++ +++ +++ ++

++ + - Seracl one ++++ +++ +++ ++ + + w - *CSL ++++ +++ +++ ++ ++ + - -

Novacl one +++ ++ ++ + - - - - *)()()(~ +++ ++ ++ + + - - - Otho ++ ++ + w
- - - - Epiclone 1 ++ + + - - - - - Epiclone 2 + + - - - - - - Lorne + ww
----- Gmw-clone 1 + - - - - - - - Seraclone 1 + - - - - - - - |nmucor
+ - - - - - - Hpplwleone 1 + --- - ~ - --- Bielab-(human) 1-+ - - - - - - -

I\/bnoclonew-E-.--- Biolab - - - - - - - Biolab (human) 2
*Devel opnent al pf‘céoéﬁents. 5 Reagents fromdifferent manufacturers (sone well
beyond their éX¥Xry dates) gave enornmeus differ-ences in aggl wination
scores. As seen from Table 4 (sorted by scoring patterns), when the group
A insertion gINowetlome d concentrati-on is 9.6- ng/-mM, several amti-A reagents
gave 4+ or 3+ agglutination scores with transforned RBC, while others gave
only 1+ or nedénodleneeactions. At -a 0.6 10 mg/ m- concentrati on; only the
XXX2 devel opnental reagent could detect inserted

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).



antigens. WO 03/034074 PCT/ Nz02/ 00214 20 Group O RBCs transforned with
neutral A glycolipids were also tested against anti-AB reagents from

di fferentwoeswsact urers. The results are shown in Tabl e 5PCTARRARE4
reagents al so gave different agglutinzion scores with transformed RBCs. 5
Table 5. Goup A glycolipid transformed O RBCs tested against different
anti-AB reagents. ManufacturerA glycolipid concentration of transformation
media (ng/m) 9.67.24.83.6 2.4 1.9 1.2 0.6 | nmucor ++++++++ + - -

Ganme- cl one++++++++ + - - Seracl one++++++w - - - Biol ab++++++w - - - Biolab
(Human) ++++- - - - Seraclone++++- - - - 10 Goup B glycolipid transforned 0
RBCs were Q,Laﬁ‘qpl%_%sted against anti-B reagents fromdifferent

manuf acturers.” The results are shown in Table 6. Table 6. G oup B
glycolipid transfornmed O RBCs tested against different anti-B reagents
(sorted by } Hedr B d et ntrat. ; ifyact urer
transforrra%??ﬁk%ﬂé? ga(?“ h?’%ﬂgnt%.ﬁgﬂ%. 2 éﬁtgbg%ag?@mflgai%ngé%l * E)+++ +++
+++ S+++ ++plasma arg mixgwmmw the same typep (D) different ratios-and-incbafedione + + w

- Bi ol ab Wor twio 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



Biolab (human) - - - - WO 03/034074 PCT/ Nz02/00214 21 Epiclone Epiclone
* 4 Novacl one Monocl one Ganmacl one Seracl one | nmmucor Lorne

*Devel opnwotmlo3sogagents Only very few anti-B reagents coulpdTdefoe00218 he
inserted group B antigens. Anong tho¥e reagents which did, only Bioclone
Is a comercial anti-B.reagent. O hers 5 are devel opnental reagents. G oup
B glycolipid transforned group O RBCs were al so tested agai nst anti-AB
fromdifferent manufacturers. The results are shown in Table 7. 10 Table 7.
G oup B glycolipid transforned O RBCs tested against different anti-AB
reagents. MankXamopler®r B gl ycolipid concentration of transformation nmedia
(mg/mM) 9.6 7.2 4.8 3.6 2.4 1.9 1.2 0.6 Biolab (human) +++ ++ ++ + +
Biolab + ww - - Imucor - - - - - Seraclone - - - - - Seraclone - - - - -
Gamma- cl one - This examplexpscriBes thetpregadurengsesddar v eytemetry asalysied group B
antigens. This is a human '

5 Flow cytometric analyses were performed on a Facsort instrument (Becton
Dickinson, San Jose, CA) operating with Lysis Il software. Washed rat red cells
were fixed by adding one part of red cells 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 cytometric 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.



pol ycl onal anti-A+B reagent (which is no |longer commercially available). WO
03/ 034074 PCT/ Nz02/ 00214 22 Exanple 8 Leb glycolipid can insert into RBCs
when t he wetn3gBaocol i pid is suspended in Le(b-) 5 plasnma a@ad/NAozewiw t h
RBCs of the sane type in different rat4 os and incubated for two hours at
37 C. The results are shown in Table 8. Table 8. Uptake of Leb glycolipid
onto Le(b-) cells. RBCLe RBC (v/v) Le(a+b-) before insertion 1:2 After
insertion 1:3 1:5 1:7 1:10 Le(a-b-) before insertion 1:2 After insertion
1:3 1:5 1: 7 1:10 Reactions with Reactions with antisera antisera Tinmne 0 1
Week - Le- Lea-%agial ditutions-with glycolipid concentrations ranging from 0.03 to 2.0 mg/150ul

were prepared from a stock solution (13.3 pg/ul) of glycolipid in Emulsan®. After
anaesthesia (8% chloralhydrate at a dose of 3.3 ml/kg) the jugular vein of rats
was surgically exposed and 150 pl of a glycolipid/ Emulsan® dilution was infused.

5 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 - - - - - - - - - - -




+++++++++ bbb bbb bR bR b - -
++-++ ++-++ 10 WO 03/ 034074 PCT/ NzZ02/ 00214 23 Exanple 9 This exanpl e
descri beswOhg/oproocedur e used for flow cytonmetry anal ysi s. PETINZono@y4 onetri c
anal yses were perforned on a Facsort #nstrunent (Becton Dickinson, San
Jose, CA) operating with Lysis Il software. Washed rat red cells were

fi xed by adding one part of red cells to 20 parts of 10%formalin and

i ncubating overni ght at roomtenperature. The fixed cells were washed 4
times in PBS and diluted in 0.5%BSA in buffer 1 (phosphate buffered 50nv
NaCl, pH 10 8.0) to a final concentration of 5 x 106 cells/:m before

i ncubati on w t he Lew,s nti hodi @g. Fyoresce I I1ing conditions
used were bagg on%?heﬁgorkﬁbf r%? efkgl.§§01?%icgﬂghinica Acta, 1994,
226, 21-28). For ameflysis, 100 | of fixed red cell suspension were

o

i ncubated at ACfop i wthr 100, dgf ant—tg b—(Game 25+ —CGamm=

Biologicals I'nc., TX, diluted 1:2 in buffer 1), washed twice 15 in 1 m of
buffer 1 and bt ncubkfed+at 43 fot+1 htwith 100 pi of brotinylated anti-
nouse |1 gM ( EQ465, o ANS, Denmark;_diluted in buffer 2, 1:400 in 0.5% BSA

in phosphat € bufféred 200 mv NaCl , pPH 8.0). Labelled cells were then
washed twicelin D28 of buffer -2 and ineubated at 4C-for 10 minutes with
100 | of RPE-_ Str vidin (R0438 Dako ALS, diluted 1:15 in buffer 3,
phosphat e buf:f ered 200

0.05 - - - - - - - -
g 003 - - - - - - - -
h 0 - - - - - - - -
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



20 MM NaCl, pH 7.0), washed once in and then suspended in 500 | of buffer
3. Flowcytonetric analysis was within 1 hour, with 5000 cells being
count ed fwp 03@aw sanpl e. Exanple 10 25 The in-vivo transfPomrmeop/omnrief rat
peri pheral blood cells was acconplish®d using the follow ng nethod. Large
(250-300 g), inbred, all mle Lewis rats were used. These rats, despite 30
their nane, do not to express Lea or Leb glycolipids. dycolipids were
enul sified into Emul san(r), a parenteral lipid infusion fluid which
contains 20% soy oil fraction, 1.2% |l ecithin/egg white, and 22% gl ycerol ,
w v. WO 03/ 0Faraplpdt/ Nz02/ 00214 24 Serial dilutions with glycolipid
concentrations ranging from0.03 to 2.0 ng/ 1501 were prepared froma stock
solution (13.3 g/l) of glycolipid in Emulsan(r). After anaesthesia (8%
chl or al hydr at%at%nt peripheral dplodd Tels /wary ttraqurmgdl ér vivei ysing thetfellowipgs
surgically e_ym g and 150 | of a glycolipid/ Emulsan(r) dilution was
i nfused. e operatl on site was then sutured. At 24 hours and thereafter
approxiPmately 50 | of red cells were obtained by warm ng the rats under
heat | anps, %f
puncture of a ?édﬁrmgé'?ergé\%l‘gpm %%%hgrkr:gg%é%ng ocf)lt)(?glcbrllylmr?hb E?& guégg%‘ cells 10
wer e obt ai ned)) femt brwalvirdesingl iootPhyl ot marmfettanadl. onWam'J (WA intralipid ee
times. Qherp ﬁ‘f? fhatied e(ng Phat elsBLs . ol etdebﬁJr%F‘)g.Pﬁué&no*ﬁe QQ)EL%';E% 8Awly
appropriate isolatl o hni ques. ow cytometry anal yses
wer e undertakeﬁusmwmt@amargleslcaarbrem (ist@wam&lﬁphbsRabmts w;erbéllad/\preamirqﬂse A
Ser ol ogy vm't nyl ) i ed

OB 14t Bbh ko 0365 Y %@&b@;j&éﬁ?ﬁ&@pﬁwtm Ghchis (el b

cells ected ITntravenous erent Leb- 6-
gl ycoI i pi ds Girowd &dn@b@iiﬁh&ﬁé and kemetones ati-keiyGammaiBielpgicals hAVZBt e 9.

Ser ol ogi cal djyrect IIEEQ%JOSI ..”‘?éét@g a‘M%ﬂQ’ At adFinboivdlPridbing 8dnibf %ﬂ@&at lve

(-) to very strong ive
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 +++




Tabl e 9. Day bl ood sanples were taken (post adm nistration) and red cell

anti-Le b serology conducted Ratng 1 2 4 681012 14 16 18 20 Leb a2.0 ++++
+++ ++++-FWOO3OFOFH++++++ +++ ++ ++ ++ DLl 0 +++ ++H++ - PETANZOORES + +++
++ ++ ++ C0.50 ++ ++ +++++++++++++ +R27+ + + d0. 25 ++ ++ +++++HHHHE + - - -

e0.10 + + ++--- - - - - f0.05 - ----- - --900.03 - - ----- - - - - ho -
- - - - - - WD 03/034074 PCT/ Nz02/ 00214 25 Ratng 22 24 26 28 30 32 34
35 Leb a2.0 ++ ++ ++ ++ + + b1.0 ++ ++ ++ + - - ¢c0.50 + - - - - - d0.25 - -
- - -e0.10 - - - - - - -1f0.05 - - - - - --9g003--------nN0
- - - - - - -Tablazkhnﬁﬁr@lqsyl—rRahbucB@I ycol i p| d anti-Le b flow cytometry
relationship. Different rats were injected with di fbfer nt doses of Leb
gl ycol i pi ds |dPay seimede tekeer oneDany.| THRateesyl t sAati-ke'shown in Figure 1. The
zone of posijtive serology is$ shown [1+cq:y 4+ The highest anpunt

Pre (8/8) 8/8 -

Infusion 18/10 0

Post (19/10) 1 20/10 +++

Post (24/10) 6 25/10 +++

Post (31/10) 13 3/11 +++

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



of glycolipid used for transformation (2 ng) produced the black filled
curve. Unfilled curves decreasing to the left of the 2 ng curve represent
t he resulwe oslos@irfned from decreasi ng anounts of gl ycol i pipdT/Nzeeoaases of
glycolipid used were 2 ng, 1 ng, 0.5 28y, 0.25 ny, 0.13 ny, 0.06 ny, 0.03
ng and O ny. Exanple C Flow cytonetry anti-Le b analysis of in vivo
transforned rat red cells. Arat was injected with a 2 ng dose of Leb
glycolipids and bled on days 1, 2, 6, 8, 10, 12, 16, 18, 20, 22, 24, 26,
28. The highest |evel of transformation can be seen in the black filled
curve. The r e=ili$ (600qulp andhircobatet bl dippmpdate. oAt titeed idervaly, Zhui efemixture

expression, i r ight_to i Y, : 6 , it k4 @nd
negative contvgao I]csa SFaﬁ%guar“é{ rEL&];c‘:h %?é{/bgd%% \ﬁi%fmég‘,e %eilg tE‘%Q tﬁ’gs \ﬁéﬁland t he
negat i ve contsathe &id thek susperedd drusaliog. iQells Megusteredl ANA°0IhOBEDGIdgy was

PCT/ Nz02/ 00214 Exanpl e bbi t _peri pheral blood cells were

t ransf or ned i]tﬁs%ﬁg&?aﬂ??ﬁg"k%%(g%m%%ﬁg nmethod. 5 d ycolipids were
prepared by dissolving 200 ng of total glycolipids (group ALe(a- b+)) from
smal | i ntestil._;(ea ipjl égo | of warm ethanol. Warm (37C) intralipid

(Pharmaci a) ( s added followed by brief sonication. dycolipid was
i nfused i nt o Serolaggoh# viearatwed sel(sstranvsfornfedsivitndiffereab boricentratioms biif é@® pr e and

post 10 infusjon.(.abput.0.2-0 5 m) . .andsserql o t est i anti-Lew s

reagent s (antql}f"l‘_’I @s %égf#ﬁe”él%gpwﬁi%gweLﬁﬁﬁgtgfr%%%o“éno'ﬁee%b ‘Esg?anti -Lea Gamma
Bi ol ogi cal s LAMR5- 1) (see Exanple D). Testing at |later dates also invol ved
retestjng ear.ltaibiqr:@arrpl es as controls of stability of stored cells. Cells

were stored a i'n red cell preservative solution (Cel presol, -CSL
Australia). 1%eExanple D Table 10. SerTGhegycubaRablbrs) MO
Conc 0.5 1 2 4 8 12 24 36 48
25 ++ 44+ et ++++ ++++ ++++ ++++ ++++ 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)



Day sanpl e takenDayDate Anti-LeAnti-Lea tested Pre (5/10)-112/10-- Pre

(5/10)-18/10-- Infusion 6/10012/10 Post 7/1018/10+++- Post

7/ 10112/ 10+++-

Post 9/ 108025308#+#4- Post 11/10512/10+++- Post 11/ 10517/ 10P€¥NZ0090214

11/ 10524/ 10+++- Post 16/ 101117/ 10+++-29Post 24/ 101925/ 10++.

WD 03/ 034074

Tabl e 11. Serol ogy - Rabbit BK 27 PCT/ Nz02/ 00214 Day sanpl e takenDayDat e
Anti-Le b tested Pre (8/8)8/8 Infusion 18/100 -Post (19/10)120/10+++ Post

(24/10) 625/ 10+++ Post (31/10)133/11+++ Table 12. Serol ogy -
sanpl e takenDayDate Anti-LeAnti-Lea tested

Rabbi t CO Day

for periods of time up to 8 hours at three different temperatures, 4°C, 22°C and
37°C. The results were assessed by flow cytometry analysis (see Examples F1
and F2).

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.



Pre (5/10)-13-- Pre (11/10)-7-- Infusion 18/ 100 Post 19/10120/ 10+++ Post
(24/10) 625/ 10+++ Post (31 /10)133/11+++ 5 Exanple 12 Rat red cells were

t ransf or nwo 0334074 r o according to the foll owi ng nethod. 1@CENzZvebOxAat

pl asma was used as the glycolipid dil3ent (although any other diluent can
be used). For all experinments a 250 g Leb per m stock sol ution of
glycolipid in plasma was-prepared in 1 m of plasma. Further dilutions of
this stock solution in rat plasma were prepared as required. 15
Transforned red cells were prepared by addi ng an equal volunme of plasna
cont ai ni ng Léampleyidol i pids (600 |) to an equal vol ume of washed packed
red WO 03/034074 PCT/ Nz02/ 00214 28 cells (600 I) and incubated as
appropriate. At timed intervals, 75 | of mxture was renoved and any
reactions st dyjmedgipsolipidsseimmies wih (18 saltshwere rreparedv@ndivecenstitutrd B$I00 t hen

suspended in kB&:i h re stored at 4C until serology was tested
(agai nst ant itﬁfglg‘?mgg‘gn%?%\ea. 5 Exanple E Serology of in vitro rat red

cells transforned with different concentrations of Leb glycolipids for
di fferent Iergan.g)lé) qtime. Results are shown in Table 13. 10 Table 13.
ed (

LebTi me i ncubat rs) Conc 0.5124812243648
Glycolipid 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:



25+++++++++++++H+H -+ 12 54

6. 3++++++++++++++++++++++++++ 3. 2- +++H+H+HHHHHHHHHHH+HHE DL O- - HHHHHEEH+

0. 8---- +WW0 08/084070- Concentration = pg Le / m of rat pl apca/NZazaeepde 13 15
Tenperature dynam cs were determ ned 3y flow cytonmetry analysis. For this
experinment the sensitivity of the flow cytonetry analysis was first
assessed against cells sensitised during incubation at 37C for 3 hours with
di fferent concentrations of Leb glycolipids. It was found that the flow
cytonmetry 20 analysis was nost reliable for detecting the cells transforned
with high concentBlaed gresp d¥ glytafioidsi(p0 db 19 Tagmi) and, wadhiedipackessgdup O
serol ogi cal score 3+ 4+ wi.thin the inc tion period (results not
shown). In accorda@% S(/ﬁot”ﬁ)r‘?'%rgsagde? Lsos%” ?%96"58'3?‘@’& | s were transforned with
pl asrrg COP'[ ai ni ag ﬂ@tugé hmi}as(ia@uatﬂdhiulm)w\mh@ff erﬁh’iﬁ@c?r#o&ﬂ%nﬁﬂ&%m@&ﬂmgc 22%9 fgr
periods of time up to s at thre ifferent. tepperatures, 4 an
57C. The resul ts viYeE BREJELEuets STessi yomiEryonsiERy &F Sopeasrasihpl os F1
and F2). Exanpl e FlkgligibkinaemolysRtefrparstwitiinelbdibnea 32Ca-b-) red cells
with Leb glycolipids over tine at a transformation tenperature of 37C.

Reactivity was @etEentranstermed REGE wereayashed 3x aithIRBS and dieAgusrandad 7 er ent

anti-Le breagents.a ddiGréQMHLVE sBlforP A EoricBniFat@H sBitdble foﬂ%@roflciqy! ed bl ack
curve represents the negative control, i.e. untransforned cells. The

|.€e .
unfilled curvederssrelpgy feawlts fFp olvsalinid insertios gxperimgnin et €3y { Pad a8 %8 ng ti e
while those Qp dNg&isthgd & RS5RIshbIA il PASIEH4beRS. The results are in
e. f

sequential order, 1. rom

10 Table 14. Tube serology of transformed RBCs using anti-Le® (SCR A40-1-
2/A40-1-1) and Seraclone anti-A (KIL 2901 E6-2/E6-3). Note: the Le® glycolipid
sample had been HPLC purified, whereas the A glycolipid sample 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



left to right being 0, 1, 2, 3, 4, 5, 6, 7, and 8 hours. 5 Exanple F2 In
vitro transformation of human Le(a-b-) red cells with Leb glycolipids over
time at woanesorsati on tenperature of 22C (RT). Reacti vi PgTiver®2/detier m ned
by flow cytonetry analysis using two2di fferent anti-Le breagents. The
filled black curve represents the negative control, i.e. untransforned
cells. The results are shown in Figure 5. The wunfilled curves to the |eft
represent the |east anmount of transformng tinme while those on the right
represent the longer tinmes. The results are in sequential order, i.e. from
left to right being O, 1, 2, 3, 4, 5 6, 7, and 8 hours. In vitro
transformatlcgkaqlf, ipygen Le(a-b-) red cells with Leb glycolipids over tine
at transfornatlon terrperature of 4C. Reactivity was deternm ned by flow
cytometry analysis using two different anti-Le b reagents. The results are
shown in Fi gyt Fﬁ}biqme filled black curve represents the negative control,
i.e. untransfor cells. The unfilled curves to the left represent the

| east drmpunt gl agdufinptioniwag asspesaghisieg theo Diamse-IDh Micre jTyRingreystem dmt t he

| onger tinmes. adﬁhﬁnrﬁs%lhﬁ &fn@er'\tﬂmgeﬁ}bpen&é@o I dehe éar@s u%é@m/ér@f Na&©  right
being 0, 1, 3,5, and ours. 4074 CT/ Nz02/ 00214 30 Exanple 14
Dried gl ycol ignzdmeaessieed C@ﬁdtaiﬁlglﬂBEEn%rquW{Mih@"%)'ﬁ@ppd‘?'&ﬁ’daﬂwlthéebﬁgtﬁe[%t ed
using the fQ:lrlo‘ﬂ‘(!r'?'éhdéﬁfshoﬂﬁsalﬁmgﬁﬁ@%@oﬁjpegilé’ﬁﬁﬁéepéd sanpl es were prepared
and dried as follows:" Dried glycolipid was dissolved in chloroform

met hanol (2:1) to a 10 concentration of 50 ng/m . D ssolved glycolipid
(500 1) was transferred to a glass tube. Wrking strength phosphate

buf fergd sal iTdidsPBRO® beléW sRbW B @diRbNorPRslitsddbtdiRed Wit sydgsm t hen

added. A small anount of nethanol was al so added to

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




facilitate the formation of a single phase solution. 15 The sol ution was
dried in a 70C heating bl ock under nitrogen gas. During drying, the

sol ut i on wermsmsiocal | y separated out into two phases, and paTsvrabbo2asount of
met hanol was added to return it to om® phase to facilitate evaporation.
The glycolipid sanple could be fully dried in this way. Alternatively, the
gl ycol i pid sanple can be frozen at mnus 85C and 20 freeze-dried. Exanple
& The dried glycolipid sanples were redissolved as follows: 25 Deionised
water (500 |I) was added to the dried glycolipid sanples to produce a 50
my/ m sol uti ofuppd 1@l Y BRIMdN-B Mbrg)BI@plthQyété‘rlﬁea |n§ﬁ’6H redufd for QFouB @‘cﬂall&o

ensure that the sanple was conpletely dissol ve The sanple could then be

further dil utteansiosmeaedivrdays qoeneusiy with dhalveplipid.  Tioe lentipdyt ysedgs 19 &B@clogg
Exanpl e 15 Tkéln%—A(%ﬁ%@ruﬁéﬁt%lf@O‘Z‘@@ﬂd preferred method for the insertion of
gl ycolipids into whi ch nmakes use of the 3:1 ratio: WO 03/034074

PCT/ NZ02/ 00212431 Btood group A glycolipids (20 I, 10 mg/m ) and washed
packed group baneimed (eoTmapsi@mingdded to an e ﬁ‘é’r?dorf tube. The tube was
incubated in a 25C wat egipabifpifi prg/fpur hours, with mxing every hour (RT is
| ess stressful for the |nsert| on step, as denonst r at ed by 5 negligible
haenol ysi s conpared with incubations at 3/7/C). The transfornmed RBCS Were
washed 3x with B85 and t hefo8fi@dpended in a cel™*preservative solution at a
concentration suitable for serol ogy. Tube serology results fromglycolipid

i nsertion experiggemts at dayqid and after 25 angd462 days storage at 4 C are
shown in Table 14 below. 10 Table 14. Tube serol ogy of transformed RBCs
using anti-Le b18(581CR A40- 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



2/ AA0-1-1) and Seraclone anti-A (KIL 2901 E6-2/E6-3). Note: the Leb
glycolipid sanple had been HPLC purified, whereas the A glycolipid sanple
had not, wod3/s4évas contained other lipid inpurities. G yc®CTmNzZiReRA
concentration Day 1Day 25Day 62Day 1D8y 25 (ng/nmL) 10++++nd++/ ++++++++
5++++nd++/ +++++++ 2+++nd+/ ++0+ 1++++nd++0+ 0. 1+++++00nd 0. 01++++00nd

0. 001++++00nd 0. 0001++000nd Control 00000 nd = not determ ned WO 03/ 034074
PCT/ Nz02/ 00214 32 Exanple 16 Exanple HL 5 Cell agglutination was assessed
using the Diamed-1D Mcro Typing Systemin addition to using conventional
t ube ser ol ogylablhd7cdhgghutinatanh euvlts devg two diffesentanteAtsesmea Sasacongyghdit i ni n
cards, which t { ; . nts. This
al l ows the us@gﬁ%be%ﬁ |ah8%ﬂT%sr¥e\’trﬂ;§Fb %8%$§Efdg§§ a he%ﬁﬁée? %’% sﬁ'ow t he
agglutination results obtained with this @%&gbld-rﬁ'fﬁllrﬁ )tlS D amed-1D Mcro
Typing System aggl utination results for gro ransformed 8 days
previously with A glycolipid. The antibody used is a Seracl one anti- A
(experinent KIL2202 E16-1). LanelOwel | Tr afisf or mi ng

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.



Score glycolipid ng/m 188-1control Negative - untreated O cells 185-010+++
185- 15+++ 185-22++ 185-310 185-40.10 WO 03/034074 PCT/ NZ02/ 00214 33 Table
16. D answolodosddoes o Typi ng System aggl utination results f@®CTNZowpo24cel | s
transfornmed 17 days previously with A5glycolipid. The antibody used is a
Seraclone anti-A (experinment KIL2202 E41-2). Lane/well Transform ng
glycolipid ng/m Score 8-1lcontrol ++++ 185-010+++ 185-15++ 185-220 185-310
190- 10Negative - 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. Seraclone and Al ba-cl one anti-A
sera were usq%bﬁ&ﬁhaabf"%ao%@éuh%rtc% frar&%Mdrmw&ﬁe@h%@eéﬁw@hsCs wer e

equi val ent between t stens results are shown
bel ow. 10 of A glycolipid. Results from day 29 onwards were obtained usmg Alba cIone

anti-A, all others used Seraclone anti-A (see Table 17 above for equivalence data

5 for these two antisera).

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



WO 03/ 034074 PCT/ Nz02/ 00214 34 Table 17. Agglutination results using two
different anti-A sera - Seraclone and Al baclone. Cells and antisera were
tested i rwouwbestoand in the D aned system A glycolipid (mpcmiNzo1/0&240
TubeSer acl one3+2+000 Al ba-cl one3+2+008% Di anmedSer acl one3+2+1++w0

Al ba- cl one2+2+000 5 Exanple 17 The stability of the glycolipid insertion
was investigated according to the followng nethod. 10 Two sets of cells
were transforned with different concentrations of A glycolipid. One set
was tested for agglutination at week 1 and 6, and the other was tested
weekly. The aggl utingh,QBqresul ts fyom tybe segpl ogyp,@nd Diganed age 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 perfo®hdfhce. TURl cells wete stoibd i nlbott 1B wit flat Bases. No
significant difference was seen between the two cell preservative

sol utions as judged hyiamedfferenceg i n agyl utimpati onnpgcoregp or hagnol ysi s.
The cells showed mininal to no haenolysis at any tine. WO 03/034074

PCT/ Nz02/ 00214 %ﬁ Tapl e 18. Agglujinatio rezéjlts for cells tran(zformsd
with differen?®&hcentdPgtions of & gl yc®ipi & ResuMts frdmn day 29 onwvards
wer e obtained using Alba clone anti-A all others used Seraclone anti-A
(see Table 17 above fmiamedui val enci datand 5 fo0 thesedtwo @nti ser@).

105210. 1control Long termtesting

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 6f 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.



Dayl Tube4+3+2+1++w0 Di aned3+3++w000 Dayl17Tube3+2+00nd0 Di aned3+2+1+0nd0
Weekly testing Day 1Tube3+nd2+nd00 D aned3+ndOnd00 Day 8Tubel+ndOnd00

D amed3+mdOnd®c4oday 15Tubel+ndOnd00 Di amed3+nd2+nd00 Day 22TiNn#34exi®nd00

D anmed3+ndOnd00 Day 29Tubel+. wndOnd2+®& WO 03/ 034074 PCT/ NzZ02/ 00214 36

D amed4+nd3+nd0 0 Day 36Tube4+nd2+nd0 O Di amed4+nd3+nd0 O Day
43Tube4+nd3+nd0 O Di aned3+ndOndO O Day 49Tubel +ndndndnd O Di anmed3+ndndndnd
0 Day 57Tube2+ndndndnd O Di amed2+ndndndnd O Exanple 19 Preparation of

bi oti nyl ated gangliosides (BioG. 5 Biotinylated gangliosides (BioG were
prepared usi g Ahenesuitingdsqiutionedas driedi giacrotane & vagoraiidncardk resaastBatgdin ( 1987) :

Dried gangli osi dgg Ruhhhdi Sl HUHAGF SIdpSrdtoA WS peBified SRPAlcLUR s ' N PBS
in a reduced pressure desiccator overnight.
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



with the aid of sonication. The ganglioside sialic residues were oxidized
by the addition of sodium 10 mperiodate. The solution was subjected to
24 hr di aivgi3®34004 r enove the resul ti ng peroxi de. The oxirdiTsemd2gexigl i osi de
was i ncubated with biotin am docaproy38 hydrazide (Sigma B-3770) for 1 hr.
The solution was subjected to further overnight dialysis in water to renove
15 excess biotin am docaproyl hydrazide. WO 03/034074 PCT/ Nz02/00214 37
The resulting solution was dried via rotary evaporation and reconstituted
in 50% et hanol water. Further evaporation was perfornmed under nitrogen
gas in a reduced Ciﬂ%ﬂﬂt?ddb%if@gbg'gﬁ bArmelysimtcompBresGwithniprelation® aig/ i )
were diluted to thg zm red concentration in working 5 strength PBS. 10 15
20 Preparation of AV| Avidin is dissolved in working strength PBS to a
concentrati on of I1ThegfarisformEd §BCsawerewashethBowithyABk.ed sacchari des.
Freeze-dried biotinylated saccharides were obtained from Syntesonme. o

A- PAA-bi otin = Syntesone Cat No 165-BP o B-PAA-biotin = Syntesone Cat No
186- BP 5 They Awddie comisgatpended to 1 ng/m w th deioni sed water, and dil uted
to the desired concentration with PBS. Transformati on Method The synthetic
transformati on systemoccurs in three sequential stages. The first 1is the
insertion of the bAwddinri40 atet n@gim@)lvi/m{adm t6 Bhe Eppentipd tube cétainmgntbe ane,

foll owed by the con o) |d|n nto.t he tin of the
gangl i osi dg and ésll!\%gtéloél R% approxnm telx} 60 f_of red ce s?

e The tube was incubated at RT 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



finishing with the conjugation of a biotinylated saccharide (eg A-PAA or

B- PAA) 25 onto the avidin nolecule. Al initial experinents were conducted
wi t h A- PARO oBioaorsyl at ed gangl i oside insertion. Bi oG (20PCT/Nzo@to2vg/ m for
cells intended for A-PAA conjugation)3and 30 washed packed group 0 RBCs
(60 1) were added to an eppendorf tube. The tube was incubated in a '250C
wat erbath for four hours, with mxing every hour (RT was found to |ess
stressful for the insertion step, as WD 03/034074 PCT/ Nz02/ 00214 38
denonstrated by negligi ble haenolysis conpared with incubations at 37C).
The transf or adlRELs Bieokd itrgBesidts 3or AvPAR %B@ar@eminauan%adpm@mtl Hn. 10
Avidin (40 Lt mg/nt)—was added—to the appendorf—tube contarmng tie
washed Bi 0G /308 (appr oxi mat el y 60Blo-&fPAdeePreentration (mgirhle t ube was

i ncubat ed at ﬁg&érﬁfatugﬁ) mn, with mxing being carri ed out every 10 m n.

The Av-Bi oG 3X PB ti Wri d
conjugation. 15 Biotinyl Ig'ftgd saccq*?grl d?s ((%658 Irty%@‘1t 01 ng/ ) vveﬁbe added to
the eppendordMmgille contai ni ng the washed Av-Bi oG RBCs (approximately 60 |
of red cells). The tube was incubated at RT for 30 min, with mxing being
carried out evepyszl0 mn 20 The,Bi oG Ay A- PAA RBCs wer g washedy 3x with
PBS, and suspended in Celpresol to a concentration of 5% for serol ogy
testing. Exanple 20 25 A block titre was carrled out to determ ne the

nmi ni num concent r &Pons of *bbth 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



Bi oG and A-PAA required to generate RBCs that produce positive

aggl utination when tested against anti-A The results are shown in Tabl es

19 and 20wbeBos0780 WO 03/ 034074 PCT/ Nz02/ 00214 39 Tabl e PCI/NZBR/O@U4 Titre
Results for A-PAA saccharide using a 4eraclone anti-A. Bi oG Bi 0- A- PAA
concentration (ng/ L) concentration0.010. 0050. 00250. 00120. 00060 (ng/ nL)

0. 03++++++++++++++0 0. 02+++++++++++++++0 0. O1l+++++++++++0 5 Tabl e 20. Bl ock

titre results for A-PAA saccharide w th higher

Bi oG concentrati ons,

show ng

negative results for cells mssing either the BioG or the A-PAA sacchari de,
Bi 0GBi 0- A- PAA concentration (ng/mnL)

or both. The Bx@Emplé2dsed was Ser acl one.
concentration0.010. 0050. 00250. 00120. 00060 (ng/ ML) 6+++++++++++(+)(+)

3+++++++++++W( +) (+) 1. S++++++++++vW00 0. 75+++++++++vWO00 0. 4+++++++++000

000000 10 WO The/ Siakiity 4f tAETBiOE @3hEnrhfionsiRetexarizpised By the following methods.

Cells were prepared using BioG concentrations of 0.5 mg/ml, 0.25 mg/ml, 0.12

10

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.

experiment.

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).

No haemolysis was seen during the

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



The stability of the Bi oG concentrations were anal ysed by the foll ow ng

nmet hods. Cells were prepared using Bi oG concentrations of 0.5 ng/m, 0.25
ng/ m, O0.\Po3/08m4v1 and 0.05 ng/m wth an A-PAA sacchari @eTozog/etls at i on
of 0.01 and 0.0025 ng/mM wusing the e#dtablished nmethod. The 0.01 ny/m
cells were then tested weekly for serol ogical score. No haenol ysis was
seen during the experinent. 10 Table 21. Agglutination 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 others used Seracl one
anti-A (see Tghl® 6 flow for equivalence data forge thesegfwo anfyi sera).

Bi oG concentratiion (-ng/nL) 0.50.250.120. 050 A-PAA 0. 0025 ng/ nL
Dayl1lTubel+1+2+2+0 Di aned2+2+2+2+0 A- PAA 0. 01 ng/ nL Day 1Tube4+4+4+4+0

Di amed4+4+4+4+0 Day @3WB&ndndndndnd 44 aned44+4+4+8" Day 1$Tubed+8+4+4+0

Di aned4+4+4+4+0 WD 03/ 034074 PCT/ Nz02/ 00214 41 Day 22Tube4+4+4+4+ 0

Di anmed4+4+4+45,dayr@@Tubed+4+4+4+ £} Di anegéd+4+4+4¢ O Days+ 36Tubgd+4+4+4+ 0
D amed4+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



Day 43Tube4+4+4+2+ 0 D aned4+4+4+4+ 0 Day 49Tube4+4+4+2+ 0 D aned4+4+4+4+ 0
Day 56Tubed4+4+4+3+ 0 D aned4+4+4+3+ 0 nd - not determ ned. A conparative
trial waswoastns#ds out using tube serology to establish wheCthavzo2/Benacl one
and Al bacl one anti-A sera were equivaf2ent. The cells were 5 transforned

wi th the concentrations of Bi oG shown and A-PAA saccharide 0.01 ng/m . 10
WO 03/034074 PCT/ Nz02/ 00214 42 Table 22. Agglutination results using two
different anti-A sera - Seraclone and Al baclone. Cells and antisera were
tested in tubes only. A antiseraBi oG concentration (ng/nL) 0.50.250.120.050
Ser acl one4+4-ablp+22. AA@@luﬂlrmemn&wusruamg Mcst'ﬁﬁﬁsnbarﬂ% AeRert Beragiong 80¢r al
expired anti @ C 2 . , 0.25
mg/m, 0.12 ng ar ) ti ' i with
10 g/n1 7.5 9 d 5 g/m of A PAA re shown in 10
Tabl e 23 and resuFts are given in TabIéggﬁcﬁ@gﬁﬁﬁmanH§QQﬂ%tlsera used in
the conparative trial against cells synthetically transforned with the

Bi 0G Av- B- PAA system A Antiser & Ref Man@lct ur ePBdt ch n@RBer Expi Py date

| Al bacl one, SNBTSzZ00106801.2.03

Seraclone 4+ 4+ 4+ 4+ 0
Albaclone 4+ 4+ 4+ 4+ 0
5 Example 22

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
10 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

15



|1 Bi ocl one01102- 111Bi o Labs86064.87 | VEpi cl one, CSL2090111.93 VGanma

Cl oneAMBO-119. 7. 93 VI I mmucor 1A6137A22. 4.93 VI | Lorne Labs60086D8. 01 VI I I Nova
Cl oneNAOOE038/05028 | XOr ganon112Z15A19. 12. 93 XSer acl onel3208T2F020@34 15 WO
03/ 034074 PCT/ Nz02/ 00214 43 Table 2443 Agglutination results of the A
antisera conparative trial. Bi 0GA-PAAA antisera

(mg/ L) (g/ M) TTTTTTTVWIVETVELT XX 0.5102+1+0+wW0000+wW2+ 7. 53+2+1
+2+2+2++W01 +4+ 53+3+1+1+000+wW2+2+ 104+2+00000004+ 0. 257.53+2+01+00001+4+
54+2+0+w0000+w4+ 103+1+00000' O+w2+ 0. 127.51+1+02+000003+ 5+w+w0000000+w
10+w00000. 00Rble24 sAgaivtinalion rsolo ofithe Aaptieerecoopaiativediali ve

cont r ol 00( +) 0000000 PoSi tive control 4¥4+4¥4F¥4+4F¥4+4F4+¥4+ I - Al baclone, |
- Bioclone, IBi9G. Bi oAPAMSs, IV - CSL, V - Ganmd antigefa,

(mg/mL)  (pg/mL) I I m v v v vl vil IX X
0.5 10 2+ 1+ 0 +w O 0 0 0 +w 2+
75 3+ 2+ 1+ 2+ 2+ 2+ +w O 1+ 4+
5 3+ 3+ 1+ 1+ 0 0 0 4w 2+ 2+
10 4+ 2+ 0 0 0 0 0 0 0 4+
0.25 7.5 3+ 2+ 0 1+ O 0 0 0 1+ 4+
5 4+ 2+ 0 +w O 0 0 0 +w 4+
10 3+ 1+ 0 07 0 0 0O 0 +w 2+
0.12 75 1+ 1+ 0 2+ O 0 0 0 0 3+
5 sw +w 0 0 0 0 0O 0 0 +w
10 tw O O O O O0O. 0O O 0 1+
0.05 75 2+ +w O 0 0 0 0 0 0 2+
-5 : +w 0 0 0 0 0 0 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.



VI - Inmmucor, VIl - Lorne Labs, VIII - Nova Clone, I X - Oganon, X-
Seraclone. 5 Sone of these antisera were tested in the D aned system

Sel ect ed weaalos®7aare shown bel ow in Tabl es 25, 26, and 2PCT\N2008620084074
PCT/ Nz02/ 00214 44 Table 25. Dianed-1499 M cro Typing System aggl utination
results for group O cells transformed with the indicated concentrations of
Bi oG and A-PAA. The anti body used 1is the Al baclone anti-A (experinent

KI L2403 E93-1-1). Lane/well Transform ng Bi oG (ng/nL) and A-PAA (g/mn-)Score
04- 2Positive control - group A cells++++ 66-1-10.5 ng/nL Bi oG and 10 g/ nl -
A- PAA++ 66-1-20.25 ng/nL Bi oG and 10 g/ nL A-PAA 66-1-30.12 ng/nL Bi oG and
10 g/ m - A-PAA++ 66-1-40. 05 m. Bi oG and 10 p. g/ nL A- PAAO 66-4Negati ve
control - grolable 25e| Dmnenalang’hcze TypingnEuste agalutimatigpireryltsyfer gipup O cells

agglutinatio r @T%% t t
concentrati 0255{ %?*"]g t tg&k@ E%ke% %ﬁgggﬂatﬁgégﬁéﬁs wsﬁﬁp%\eﬁﬁﬁ Eg‘g‘?%z R
anti-A (exper$ ﬁﬁﬁ'bm@ml-&%ﬁpgﬂlﬂ?nt ’ﬂbﬂ@&/\ﬁﬁ/ﬁ%nsf orming Bi oG (ng/ mL.) and
A- PAA (g/ m) ++++ -

Bi oG and 7.5 g,ane/weA PAA E@ngf-ommww@(mg/n&)@@ddﬁw (iEg/gplin - A— PABgore
66-2-30.12 mg/nml._BioG and 7.5 g/m - A-PAA++ 66-2-40.05 ng/nml BioG and 7.5
g/ L A- PAAO 66-2&&gati ve cont r drositivgrconfool3- gelup#Ocedis\WO 03/ 034074 ++++

PCT/ Nz02/ 00214 45 Table 27. Diamed-1D Mcro Typing System aggl uti natl on
results for gr®@pl-0 cells 0.5 mg/mL BioG and 10 ug/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




transfornmed with the indicated concentrations of Bi oG and A-PAA. The

anti body used is the Seraclone anti-A (experinment KIL2403 E93-2-3).

Lane/ wel IWpanmswr4ri ng Bi oG (ng/ nL) and A- PAA (g/ m -) Scor e POAANZIP802t14 Ve
control - group Acells 66-3-10.5 ngfnl BioG and 5 g/ m - A- PAA+++
66-3-20.25 ng/nmL BioG and 5 g/ nL A-PAA 66-3-30.12 ng/nL BioG and 5 g/nL

A- PAAO 66-3-40.05 ng/nm. Bi oG and 5 g/ nL A-PAAO 66-4Negative control - group
O cellsO Ocells were synthetically transformed with a biotinylated
B-trisaccharide with the PAA |linker (B-PAA). Bi oG concentrations used were

0.5 ny/m, O. '?a%lé"%m Dla%é'dle Wﬂérm Ty/fbﬂ% gygém"?dmtmaﬁ&q rédifts BoP§Rdup %A\cellg,l_he

concent rat I ons were 5" an for the A-

B anti sera udensigreed WﬁgﬁhﬁP mdr@!ﬁ%comentmi@ns Pﬁ@'o and AP The apligogdy used

presented in .Jm'%rgaoneTém-ﬂ (&&er.ﬁ\eﬂnkum:aey@@cé in the conparative trial
agai nst cells synthetically ‘transformed with the Bi 0G Av- B- PAA system B

Antisera Ref WQH& el UT eT BRLLlr ﬁ%&é %?@L@%ﬁ A-PAR gﬂ;@ﬁ}? Score

I VEpi cl one,

SNBTS2011060027.4.03 | 1 Bi ocl one nd AR
CSL238015. 00—VERj GHome,—CSE20864

VI I Organonl112X19

i
D agnostlcsBBBS89A21 11 99 10

VIO 03/ 034074 PGE/NF02/ 00214  ¢g mg/mL BioG and 5 ug/mL A-PAA ++4
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



Tabl e 29. Agglutination results of the B antisera conparative trial

Bi 0GB- PAAB antisera (ng/nmL)(g/mM-)I1TTTTTIVWIVIIVITT 102+3+1++wW02+04+

0. 57. 5002%0M308403001+00002+ 102+2+1+003+04+ 0. 257. 500000000 TAD 1020902+
1000000002+ 0. 127. 500000001+ 500+w000®2+ 100000000+w 0. 057. 500000000
50000000+w Negative control 00000000 Positive control 4+4+4+4+4+4+" 4+4+ | -
Al baclone, Il - Bioclone, Il - Bio Labs, IV &V - CSL, VI - Lorne Labs,

VIl - Otho Cdinical D agnostics, VIII - Oganon. 5 WO 03/034074

PCT/ Nz02/ 00214 47 Al though the invention has been described by way of
exanple, it should be appreciated that variations and nodifications may be

made without fighab! nggma‘ir{atﬁahrr&%négpms Eintisbe éan%agaﬁweﬁﬁm.t hernore, where
known equi v

incorporated mggi f spegipAgally referred in thBigysggci fication. WO
03/ 034074 PCT/ NZ02/ 00214 48 CLAI M5

(mg/mL) (ng/mL) | I m v v v vl 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 7.5 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 O 0 0 0 2+
10 0 0 0 0 o 0 0 +w
0.05 7.5 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.



| A process for preparing a sensitivity control for blood group

determ nation including: dissolving an anount of an antigen in water

opt i onal I'womens@irfi ng one 5 or nore dissolved salts to giPca/Na02/a0m# gen
solution of known concentration; andt7 contacting the antigen solution with
an aqueous sol ution of known concentration of cells for a tinme and at a
tenperature sufficient to allowinsertion of antigen nolecules into the
cell menbranes of the 10 cells to give transformed cells; or contacting
the antigen solution with an aqueous sol ution of known concentration of

cells that have been nodified by the insertion of a I|inker nolecule into
t he menbr ane%lﬁfouéth%é?‘ﬁ%\)eﬁtlérphaé BeleHPde%B%éat by31 wa{yeﬂpéia%blé elt %HBBIHCbeem to
al l ow attachnent of antigen nolecules to i nker | ecul es to give

transf or med @PPregiategdhat\yasiptions amd niqda"wgmﬂsn@aw@ Madg; w't’noat AaRHIiRG

sol ution and frahh e 8eHgedof A8 d‘@&'&edFdrfh%Hﬁ&r‘ér WREreC Rhdwn b&uu\?@&n’% te%Tt kponal |y
contai ning one or nore dissolved salts to give a transfornmed

sol uti én; andreeifip feptures nsushRAUVRENEOACSRETRRRIRY 3Y 'ftslﬁéc‘f?aé!hi?féfrﬁéd‘ cell
solution to tgRKaBkAfddEEnsOl ution to be used as a sensitivity control for
bl ood group determination. 2. A process 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 menbranes. - 3. A process as clainmed in claiml1l where the cells of
t he aqueous solution are nodified by the insertion of a |linker nolecule
and where the transforned 30 cells conprise antigen nol ecules attached to
the cell menbranes via the |inker nol ecules. WO 03/034074 PCT/ Nz02/ 00214
49



4. 5. 56 7. 10 8. 159. 10. 2011. 12. 25 13. 30 14. A process as clainmed in
claim3 where the linker nolecule includes a lipid tail and a bridge that

j 0i ns t hewbiopiostot€i | to the antigen. A process as cl ai medPca/NAoabomi4 wher e
the bridge is a biotin-avidin bridge.4A process as clainmed in claim3 where
the linker nolecule contains a biotinylated glycolipid. A process as
claimed in any one of the preceding clains where the cells are aninal
cells, plant cells, bacterial cells, or cells or vesicles having an
artificial cell nmenbrane. A process as clained in claim7 where the ani nal
cells are huGhAIMS | s. A process as clained in claim8 where the hunman
cells are red blood cells. A process as clained in claim9 where the red
bl ood cells dre dypioges foepreparing pragpsiivityaconimohfofdipod aravR dgigemipatian ai ns 1
to 10 where the dflRp is a glycolipid or a biotinylated carbohydrate. A

process as clainmed in claim1l where the glycolipid contains a bl ood
. dissolving an amount of an antigen in water optionally containing one

5 or more dissolved salts to give an antigen solution of known
concentration; and
o contacting the antigen solution with an aqueous solution of known
concentration of cells for a time and at a temperature sufficient to
allow insertion of antigen molecules into the cell membranes of the
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.



group-rel ated glycolipid such as an A, B, H Lews (Lea or Leb) or

Gal (al pha) gl ycosphingolipid. A process as clainmed in claim 11l where the
bi oti nyl aved3patbohydrate is a biotinylated bl ood group- Peratzee00214

car bohydrate such as A, B, H Lewis (49ea or Leb) or Gl (alpha). A
transforned cell produced by a process as clained in any one of clains 1
to 13. WD 03/034074 PCT/ Nz02/00214 50 15. Atransforned cell as clainmed in
claim 14 when used as a sensitivity control for reagents or testing
systens used in blood group determination. 16. A process for the

det er mi nat i orf- of A brecessnas elpipedyinglaim hwbere the doier realesulg inchides adipit  or

testing systemi %'%'andg%ﬁhaﬁ@ﬂé%t” Rtaitth f'ﬁ@%Hﬂg?erPf a sensitivity control
al I'n

obt ai ned by a process as one of clfainms 1 to 13 with the
bl ood group testing reagent or testing syst emto allow antigen-anti body

reactivity befvween the 'Rt i Bt s vharednd bﬁg@eg@%tﬁl&f?\d%/e n gﬁ@éé‘i ned in

the testing reagent or testing system assessi t he
antigeA-antibody reactivity; and deternmning the sensitivity of the bl ood

group testingre t OinS din
claim 16 V\/ne(fbe t%gsf&v% s &ﬁﬁep glgnaihf? Véﬁ%e]trzga@# ?{/ﬁfo;?;e%? !s?a g%rgéelggt? by

direct aggluti nathQ§lﬁy|@‘iedl9J)/Cth@}ced aggl utination. 20 18. A process as
claimed in claim17 where agglutination is induced by potentiation or by
using antiglobulin ol ecules or by using enzymes. 19. A process as clai med
in claim16 vher & prosesssanglatmed incany onst ofatheiRjesrdingnelripsdyheredbeicols y i s by

the usg of enzyngd ghiflaf cell? MR b DabBR&I Sblis O6r cdils WRVeskREHavIngRM S-

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.



25 20. The use of a sensitivity control obtained by a process as clained in
any one of clains 1 to 13 for neasuring the effectiveness of one or nore
reagent s woro3nae®v4 ng systens used in bl ood group determ n®CIrovzo22d214 A kit
cont ai ni ng conponents suitable for ca¥rying 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.



