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that is Cﬁg%g@?@???ﬁgkﬁy, annﬂgyg%ﬁéguéh?%%%?ﬁg%ﬁgéﬁhixﬂgﬁ%%%poiesis,

conpl enentncogadratebercmtbyaefesawtar henol ysis, and a propensity for

t hronbosis. See, e.g., Rosse and Ni shimura (2003) Int J Henat ol
77(2):121-124 and Brodsky (2008) Bl ood Rev 22(2):65-74. PNH is caused by a
somatic nutation in the X-1inkedgdq,aBOBRAALT dyl i nositol glycan

conpl enentation class A $P|C¥0 gene, which encodes an enzyne that is
necessary for Theinskint dpplicsticpcontainy a/sepyhehlosiprgawhigh hanbesntsobm{t@d ) anchor

bi osynt hesi M yat t al. (199 Seience 259:1318-13 d Bessler et
 **Y Tooay eaisehrpand Toftrhy Megspb ik SRAERE R A R SRS D e ne to ¢ he
surface ofopietRbRRGnNIven®et §2010ie 9ems ATHN EHWBH +anafiok 26,000 64k ns
i ncl ude, 30 anmong ot hers, conplenent regulatory proteins such as CD55 (DAF)
and CD59. Dégendi ng on the type of nutation that befalls the Pl GA gene, a
partial or conplete loss of GPI anchor biosynthesis can result, which
corresponds to a partial or conplete loss in the presence of GPl-anchored
proteifis (e.g., GPl-anchored CD55Ta¢tthiédDER)Id on the cell surface. See Rosse
(1997) Medicine, 76: 63-93. The partial —or conplete absence of conpl enent
regul atory prot 8¢ %ﬁlddﬁ t@wévgluma&@eéwmﬁeamﬁp%a%@qlgc%%%@ygwg lts in the
heightenegnﬁggghéhﬁﬁ§y of these cells for conpl enment-nediated |ysis and
associ ated synptons of PNH in afflicted patients. See N chol son-Wller et
al. (1983) 5 Proc Natl Acad Sci USA 80:5066-5070 and Yanmashina et al.
(1990) N Engl J Med 323:1184-1189.

Background

20 Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, debilitating discase that

is characterized by, among other things, abnormal hematopoiesis, complement-
mediated intravascular hemolysis, and a propensity for thrombosis. See, ¢.g., Rosse
and Nishimura (2003) Int J Hematol 77(2):121-124 and Brodsky (2008) Blood Rev
22(2):65-74. PNH is caused by a somatic mutation in the X-linked

25  phosphatidylinositol glycan complementation class A (PIGA) gene, which encodes an
enzyme that is necessary for the initial step of glycosylphosphatidylinositol (GPI)
anchor biosynthesis. See Miyata et al. (1993) Science 259:1318-1320 and Bessler et
al. (1994) EMBO J 13:110-117. GPI anchors attach a number of proteins to the
surface of hematopoietic cells. These so called GPI-anchored proteins include,

30  among others, complement regulatory proteins such as CD55 (DAF) and CD59.
Depending on the type of mutation that befalls the PIGA gene, a partial or complete
loss of GPI anchor biosynthesis can result, which corresponds to a partial or complete

loss in the presence of GPI-anchored proteins (¢.g., GPI-anchored CD55 and CD59)

1



Tradi tionally, diagnosis of PNH and nonitoring of PNH patients invol ved
anal ysis of CD55 and CD59 expression on the surface of RBCs and

gr anul ocywe=ougisnFof | ow cytometry. Sut herland et al. (200¥)US2M0ISIIOT N

Pat hol 132:564-572. More 10 recently devel oped di agnostic nethods for PNH

h | d mbi , ic f. he b i al [
nave el gred sy ceert et i s et pate
cells. Segblohbedr BRpEGHhePeout a9 PrOEms bf IMELirfaCe Bl bR daials Btigdoky. Both

traditional and new net hods havé all owed nedical practitioners to classify
RBCs or whistiiés inlthobicigltches] fensitnviPief thasci ashs oricotplammt-ofedidedlysigrodips: Type

| 15cell s havi ng nor nal arly.no | celd -surface .expressi

el - amchoreatd s SRR RS ALt et aks R BOE R PR DR8P L: o1
absents celplosNEA acsl o5 RILESH: 9066050 76RInd aneheh e cP4I0{ 1000y AR PE Type I
cells having an internediate | evel of cell-surface expression of

GPl - anchop2d ! p¥oi Hi%s. Brodsky et al. (2000) AmJ Cin Pathol 114:459-466.

The characteri zat, ' i 0] i neages has
not been perfo??r?gg?%ﬁggl’tdo%tqﬁgsgif?ﬁdc% ﬁyglﬁigorﬁq%sottfﬁ)rll\g{[ﬁ%ﬁelnﬁsglﬁts 1%%% cells from
nor mal Ty pealysindif €85 HhadADEe lekpresshmarmthy surfie diRBCosidr gandodased, at | east
in part, on the discovery by the inventors that 25 patients having a PNH

. hat
Type |1 whiRe flBvgytredny " éhmilaad coHl GO0 AmddStn Rarpoh B2 304N P& 11 red
bl ood;gel i | . r ' :
thro (gcy%eggﬁe)[ i%&%!so(ﬁ(g:%?r% resél1 Cﬁlgé %%(tgifgﬁ%ﬁvlﬁggg%ﬁn%&ﬁg%//cghgll\lﬁlﬁﬁlgg_ Il cell
popul at i ohgicdormhbthhdaetcPNiprdigmenctdlyarl whiplo punldatd GREatdhats artbesmal | er t han
1.2%or 0.02% f white and redq blo cells, r tivel Patients with
hr onbocy PUBEROANSBPREER il Prom piraiat bp 6aSPEEbiA druchiidor o
l'ikely topdsiel OBothFRIRARI ﬁldd&'%ﬁrln%fﬁ‘éﬂghfsl@!dlﬂa%ﬂ eliRoal pAEQIEMREI 1S the

| eadi ng cause of death. Accordingly, the disclosure provides nmethods for
det er mi ni plgssifydt BEs oawhist blend célts faam ENH pareatsset anicsK tiroe gtoupsofbpeyt openi a

and/ or thr 0si s based on the relative_.popul ati.on NH,2 Type Il cells
LGS pab R RRE R e b o Pk AR B REN B Peel | 5 and

t hr onbocyprpand; PN SRl MEEhlls] WwhigRhbve #Yor denlevs! Bpseatll-hrfacapr oved net hods
for detecting PNH Type Il cells. Thus, the disclosure also provides

reagent s axgcynHsdstlpneheied peteigsaad PNAG ZarpNHcalsdumving andniesmediaty. | Type | |
white blo I o) AP Ll S)xd e, o Inol,0gj cal

sanpl es f%gﬁqpoglzfte:ﬁésﬁ{}gée G%Xlll;ltgéls 8¢ Fg}gﬁ'ggalaol%s)(gpr%r%é%sr eljggsrlgte}u%gltﬂg@g%ﬁl%%;gnosi ng
and treat Chig Radid/ e 45PasedThaclidigct@iagencLTaic Roellsdmafe wiNK Blgpe |1 cel |'s

in the patient. For exanpple, the disclosure features a nethod for
det er Al ni AY! Hncagephasygt B?P@dwfogﬁ flug tofhedi é"‘c“i?téfd’tl disfagesting theee gRdscent age

of PNH Typlgmlﬂo%gi Tfpellowllﬁlté)&god:@éliss detected in a biological sanple froma
ed o

pati ent suspect havi ng PNH. The di agnostic nethods descri bed herein
have a nunber of advantages over prior art methods. For exanple, the

met hods descri bed herein can nore eifectively separate PNH Type Il white

bl ood cells from Type |I cells, whi for a nore accurate and precise

measur enent of ThbgisPiREEE N REEd, ot 1dhkien PyREon the @BLRer By thllhAegk gk sanpl e,
25  patients having a PNH Type II white blood cell population of at least 1.2% or a PNH
Type I red blood cell population of at least 0.02% are more likely to have
thrombocytopenia as compared to patients who do not have PNH Type 11 cell
populations or who have PNH Type II cell populations that are smaller than 1.2% or
0.02% for white and red blood cells, respectively. Patients with thrombocytopenia
30 resulting from platelet destruction are much more likely to develop thrombosis, and
among PNH patients, thrombosis is the leading cause of death. Accordingly, the
disclosure provides methods for determining whether a patient is at an increased risk
for thrombocytopenia and/or thrombosis based on the relative population of PNH
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15as well as a nore accurate assessnent of the total PNH clone size, which
conprises both Type Il and Type Ill cells. In addition, PNH diagnostic

met hods tweat2oraglsy2son GPl - expressi on on Type |1 RBCs canPba/usarielosabt e
because of a high turnover of red blood cells (the inherent shorter

i fe-span_of PNH Type 11l RBCs due to el evated sensitivi

conpl ey ARATE tﬁ%?@}-ﬁﬂ?ﬁ%@@ﬁ thesex bt @f%%g%ﬁisrypeﬁﬁ?%d by 20 PNH
patients. a@@mﬁw&mp&ﬂﬁ WHsagRaskh partYB Bf%%véﬁ%ﬁ&éﬁt%@mb?&v%& hefiRfgsonl y al | ow
a practitioner to accurately and precisely quantify the percentage of Type
|1 white Birgottcoet PSH Ty Ibcdlsogi cal sanple, and thus the total abnornal
clone size in e sanpl but. the t hods are,al so . .nmore reliable than prior
methods that | SedoR GRuBt o BRa e T De RS s e eor Prd
Type 14 RBS$I TR N cONE @S PBSHE 11 White Blos & cOSWNE/dr adbelasd ldvatcang ih,or

predi cting whether a patient is at an increased risk for thronbosis. The
met hod i neudedogiealspmples Aigmpasichisr The discloswie also raevides metbpésioed ri sk for

t hr onbosi §. C P e ll otal nunber
of col s SPZRRGt ARtolRaP BAGR BRE G el iR on g bEmQlr iR o 25

sanpl e fr ostistihehepaiticaNtFor Bl ehe URalosli €eqpaics enictlicdl fat daomiinmgeased ri sk
for 30t hronbosi s. I n anot her aspect, the disclosure features a nethod

for predi 8tk agthygrabasxtorsniadn p gaticnt baser jog|the pocadaganf Shdd dypoPerhic. The
met hogh i N i i ent: i s Likel ,

T T L
Type || r &te Blagoabtic ehdtlsodanidéaibed Zpein havehinuentiet obatlvertapss)ovef ptitreart ot al

nunber of cells of the sa hi st ol pgi cal .type (sane |jneage) in a

bi ol 0gi caMels| Eor il syt had AR ReBEN PO G EAPTES | kel y to
be thr ombpgyf PRRNI Gohitk BIGRAR/NE FroASPERIT ce IR BRI RAULEa hRAL @fmt@ met hod
for determ ning whether a 5patient i's at an increased risk for thronbosis.
The met hodnd prebisdawapreovnérdiof the(rerecentage iod thegype Af eallvan i dbrolegical kempler cent age
of PNH Type Il cells of the total ¢ S, of ane. hi st.ol ogi cal type (sane
" neaiey  Fveh o sty Rt LSmrumep G S ST oA ST h G et her — a
patient i Bo@tTyps 11 fE Baedd dells Kinf Liditiddl PRPRSaghosMIBiots tHerdheos ent age of
PNH Type Il cells of the total nunmber of cells of the sane histol ogical

10t ype i nGPhexpiceioppBypshmdie sandccardisbichseauspef paighdwmover aftredin
I ner easedbfo‘oa léelflsod:chet irﬂfl&%}?to biter life-span of PNH Type III RBCs due to elevated

sensitivity to complement-mediated lysis) and frequent RBC transfusions received by

20  PNH patients. Therefore, the diagnostic methods described herein not only allow a
practitioner to accurately and precisely quantify the percentage of Type II white blood
cells in a biological sample, and thus the total abnormal clone size in the sample, but
the methods are also more reliable than prior methods that relied on detecting
relatively unstable populations of PNH Type II RBCs.

25 In one aspect, the disclosure features a method for predicting whether a patient
is at an increased risk for thrombosis. The method includes determining whether a
patient is at an increased risk for thrombosis based on the percentage of PNH Type 11
cells of the total number of cells of the same histological type (same lineage) in a
biological sample from the patient indicates that the patient is at an increased risk for

30  thrombosis.

In another aspect, the disclosure features a method for predicting whether a
patient is likely to be thrombocytopenic. The method includes determining whether a

patient is likely to be thrombocytopenic based on the percentage of PNH Type 11 cells
3



I n anot her aspect, the disclosure features a nmethod for predicting whether
a patient is at risk for devel oping thronbosis, which nmethod includes

det er m niwg@ 20hwspEEpcent age of PNH Type |1 cells in a bi @ecogiseab/osmapl e from
a patient; and providing 15a prediction of whether the patient is at an

increased risk for thronmbosjs, rein the percenta of PNH e ll cells
Iof the t ol h feégﬁlogﬁﬁ% S fans M @%f %?&#Hgﬁethf e qumgyﬂﬁgf
bi ol ogi caha&%&m&%&a&gmt%& (JahR 1RRAESM a bl icaa@amp%rfﬁﬁﬁafé risk for

thronbosis. I n some enbodi nents, the PNH Type |1 cells are white

bl ood cel baticheingicate3@hay thapationtyis ékclyrto he tioepbestopenre. sone enbodi nent's, the
PNH Type Il cells are red bl ood.cells. n.so enbodi nents of any of
the methods delbr1oRisd aMerbih Sesiees fatpeny mRbEH A BuORRbaTE bR Bty pe
1 whige phtoadiseebh snckdigdd Hgk B arbRbodifianhOmeBad dlclides pradtiaftbra per cent age
of PNH type Il red blood cells that is greater than or equal to 0.02% 25i s

predi ct i vecceiving) étfhenationeonghe perrentags oftPNdh Tyne HewHedf thesatalorelldet ticopi ng
t hr onbosi §atrﬁé t%H%'(i)%lgt ei(?an?eglirﬁfggémQ%Y(Elgglgﬁ'psg{nlple om alpg%igrﬁngncpnb()dl ment s

i
of any of ehﬁe escCri be rein, ent 1s'at ah 1 ncreased risk
of devel opétagninhtgonidisira padatl/ioit dniikekyset eisb éortthropitoesywhgemnithtg when t he
percentage of PNH Type white blood cells is at least 1.2 ( at | east

|1 ) . 0.
1.3, 30 t heceirgsRfd NI deps Heslinat e dotak anbes of gslts qféheaftane?rhwtﬁ@ggca%ed ri sk
of deygl opi r S ; i -be -t hr i when t he
percenfaggbg%l%%ﬁﬂggggmﬁ?ﬁ@gghgﬁg%%h%évfgﬁygﬁé%mf%gggg%%gggggﬁg., at | east

0. 02, 0. Ogyrofabos. 0. 05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8,.0.9,,1, 1.1, 1,2, 1.3, 1.4, 1.5 1.6, 1.7, 1.8 1.9, 2, 2.1,
2.2, 2.3, 2.4, pangthcs agpcch the dlﬁl@ur%fe@t,ur%ﬁ,a@.et?s)d %Qrzzreé?té}g whefhergl 57 36,
3.7, 3.8, patidht isht ri§1§for@ievglopi§ tiombBsis ]v;hicﬂ-gl,eth%aainc:lﬂdes:H%terr;iﬁring]ﬂle 18, 19,
20, 25, 30, 35, 40. 45, 50, 55 60, 85, 70, 71, 71.3, or 75 or nore) %

In sonme entrocitagenafPNH Tang llofells inea botdens saberd ¢ fiiobedl pdtensiand peoviRhikg Ty pe |

white blood cell p | ation that .is between 1.2%tp 65%. inclusiyve of 1.2%
and 65 FaeiacaBt il R iplfhdtd RIERI hR BB BB R onbos: <
(and/or | 'B&eémge%ftmﬂfry 19 6FtheR6al Kmbdr Bf SR fERHQdiERbRgical PNH Type
Il white blood cell population that is greater than or equal to 5%

i ndi cat estypean therdolpgicalemplasingicatgh thahtheaaten iy ptsia ingreaseh Fiskibysi s (and/ or
likely tOIQSmB ié)nbocytopenic). In sonme enbodi nents, a PNH Type Il white
bl ood celf population that is greater than or equal to 10% 20% or even
50% i ndi cat es th&imd dbqianeBtthé BNat T@ie Il oeliseas adite bkdodfcels &5t hr onbosi s
(and/or likely to be thronbocytopenic)... I n some enbaodi nents, any of
Che et hoBEnHISErs HRROMSHESh BaRre Ftodimenis thBNBok el RIS efteBi ol ogi cal
sanpl e frgpyhhgpatient. The biol ogi cal sanple can be, e.g., a whole bl ood
sanple. In another aspect, the disclosure features a nmethod for predicting
whet her a In some embodiments of any of the methods described herein, the combination

of a percentage of PNH type Il white blood cells that is greater than or equal to 1.2%
and a percentage of PNH type Il red blood cells that is greater than or equal to 0.02%
25  is predictive of whether the patient is at an increased risk of developing thrombosis or
is likely to be thrombocytopenic.
In some embodiments of any of the methods described herein, the patient is at
an increased risk of developing thrombosis (and/or likely to be thrombocytopenic)
when the percentage of PNH Type II white blood cells is at least 1.2 (e.g., at least 1.3,
30 14,15,16,1.7,18,19,2,2.1,22,23,24,2.5,2.6,2.7,2.8.2.9,3,3.1,3.2,3.3,
34,35,3.6,3.7,3.8,39,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 65.3, or 70 or more) %. In some embodiments of any of
the methods described herein, the patient is at an increased risk of developing

4



20patient is at an increased risk for developing thronbosis (and/or Iikely
to be thronbocytopenic). The nethod includes determ ning the percentage of
Type |1 whDRelmlsezsd cel ls of the total white bl ood cel | #Cofusedie/osmae

hi stol ogi cal type in a biological sample froma patient and predicting
whet her t ti.e t. an_increased risk for develo 0Si S

wher ei n tﬂ@ %ﬁ?ﬁl%@?d og iksly dnbs fhéera %CéfaonePgCE“@a? theserralag 355%?%%0& s
(and/or | Hkx%éllﬁlobﬁ cB8s 1Rt I%QBQ)CO@ @Fgerh!t%)asﬂ(foi hm@@mmbg%o@fo W@Q)S' I white

bl ood cells 1s greater than or equal e’g., greater than or equal to
1.3, 3302)5010120135)41)50@,077,,0311935 B26133147,,l$0631’7,,14301945 50,

1.8, 5 1, 2 4, 5, 6,
7 %8 o WA B3 242 506, 20 258 53 B 3 e 34 388 1845 o 1)
3, 17, 3 3,,61788910 11, 12, 13, 14, 15, 16, 17, 18 19, 20, 25, 30, 35, 40, 45, 50, 55, 60,

65,70, 71, 71.3, or 75 or more) %.

In some embodiments of any of the methods described herein, a PNH Type 11
white blood cell population that is between 1.2% to 65%, inclusive of 1.2% and 65%,
indicates that the patient is at an increased risk for thrombosis (and/or likely to be

10 thrombocytopenic). In some embodiments, a PNH Type II white blood cell
population that is greater than or equal to 5% indicates that the patient is at an
increased risk for thrombosis (and/or likely to be thrombocytopenic). In some
embodiments, a PNH Type Il white blood cell population that is greater than or equal
to 10%, 20%, or even 50% indicates that the patient is at an increased risk for

15  thrombosis (and/or likely to be thrombocytopenic).

In some embodiments, any of the methods described herein can further include
obtaining the biological sample from the patient. The biological sample can be, ¢.g., a
whole blood sample.

In another aspect, the disclosure features a method for predicting whether a

20  patient is at an increased risk for developing thrombosis (and/or likely to be
thrombocytopenic). The method includes determining the percentage of Type 11
white blood cells of the total white blood cells of the same histological type in a
biological sample from a patient; and predicting whether the patient is at an increased
risk for developing thrombosis, wherein the patient is at an increased risk for

25  developing thrombosis (and/or likely to be thrombocytopenic) if the percentage of
Type Il white blood cells is greater than or equal to 1.2 (e.g., greater than or equal to
1.3,14,15,16,1.7,18,19,2,2.1,2.2,23,24,2.5,2.6,2.7,2.8.2.9,3,3.1,3.2,
33,34,35,3.6,3.7,38,3.9,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 65.3, or 70 or more) %.

30 In another aspect, the disclosure features a method for predicting whether a
patient is at an increased risk for developing thrombosis (and/or likely to be
thrombocytopenic). The method includes determining the percentage of Type Il red
blood cells of the total red blood cells of the same histological type in a biological

5



3.2, 19, 20, 30In another aspect, the disclosure features a nethod for
predi cting whether a patient is at an increased risk for devel opi ng

t hr onbosiwoandysmsol i kel y to be t hrombocyt openic). The metrhusdotioosivates
determ ning the percentage of Type Il red blood cells of the total red

bl ood cells t he same hi st ol ogi cal pe in a hiological le froma
pati ent : qﬁff@&} LPHIFGLRRE PRREIC ltnﬂémk?&{ it patigntyp atgyr ﬁnﬁf@wégggaf?sk f or

devel opi n Hextemﬁ?ﬁg)@l%rﬁb((sﬁ'(qﬁ@/ br 11ké$§ ko bé ﬁr&ﬁb&c@f@%@? YHRREA I patidfgE €1 n the

patient is at an increased risk for developi ng thronbosis (and/or likely to
be thr onb@tc%mlogeaﬂedmkffondwelpemgemoa@@sm(anﬂﬂrehhely todd tmlomcy:tepetmcm S

greater t reater,than or to 0.02, 0.03,
3 6a 0. ol e Resios S shRa il cepdF Fghg i § bl S WS & % 2 0%
0.9, 15 1g ﬂeateikth%nolegualloéozlom 0104600%; 6’061067 01029()@;02 2, @32042.3, 2.4,
2.5, 2.6, 2 3.7, 3.8, 3.9, 4,

9 3 3.3, 3.4
5 6, 7, 85, 96 4.3, 0.810.9, 1121 13, 1134141$5 lé;liﬂ 8, ]89 21@1 2@;2252430 35, 40,
45, 50, 5 5, g% 28% g 751 8L 33 %tgod ﬁ“?r?%ec%lztl@' 3 %’%t931’b°t1r,or

aspect, isClosure features a’ne br se ng’ a therapy

pati ent, \Mu I3h14Etsho6 17n¢8.ude 20,91 86,t35040,015e 5055060, hssof/oan anBj et tr onboti c
t herapy and an antl-thronbocytopenlc therapy for a patient determned to
have a PhPFW?ﬁ%/@I white bl ood cell popul ation of greater than or equal to

1.2 ., gre |4 : 1.9, 2,
2.1, ( . g, 293, ﬂ%%{ahgﬁ% égg.e%%gfilf?gi‘.}@%eaﬁ% §“1°ﬂ§’§ &1%&135 atﬂ?{gpy 4, 3.5,
3.6, 3.7, f@.afhati8atOwhith mith@] in¢lud8s sesctih pnd dr; bakR of AiBantikthrothboticl6, 17, 18,

19, 20, 2 30, 35, 40,, 45, 50, 55, .60, 65.3, .or 70 or nore and/or a
PNH Type ﬁaer%péf&ng °B gRt e PMbRBHAPELS @ﬁraaf/?@rrae tigpt defermingd te&lagff ai’%ﬁ)

( e. 9 , gr ??}%@H v&lﬂ’érbl@(;d &qLii‘)'pufaﬁoﬁ’ opgpeafér dn 0P cQthl td1.8%.g0 gRGser thaB 7. 0 08,

orequaltol3 14 15 16 17 18 19 2, 21 22,23,2.4,25,2.6,2.7,28.29,3,
15 3.1,32,33,34,35,36,3.7,38,39,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 65.3, or 70 or more) % and/or a PNH
Type 11 red blood cell population of greater than or equal to 0.02 (e.g., greater than or
equal to 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
08,09,1,1.1,12,1.3,14,1.5,16,1.7,1.8,19,2,2.1,2.2,23,24,2.5,2.6,2.7,
20 2.8.29,3,3.1,3.2,33,34,35,36,3.7,38,3.9,4,5,6,7,8,9,10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 71, 71.3, or 75 or more)
%.
In another aspect, the disclosure features a method for treating a patient. The
method includes administering to a patient in need thereof one or both of an anti-
25  thrombotic therapy and an anti-thrombocytopenic therapy if the patient is determined
to have a PNH Type II white blood cell population of greater than or equal to 1.2
(e.g., greater than or equal to 1.3,1.4,1.5,1.6,1.7,1.8,19,2,2.1,2.2,2.3,24,2.5,
26,27,28.29,3,3.1,3.2,3.3,34,3.5,3.6,3.7,38,39,4,5,6,7,8,9,10, 11, 12,
13,14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 65.3, or 70 or more)
30 % and/or a PNH Type Il red blood cell population of greater than or equal to 0.02
(e.g., greater than or equal to 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2,
0.3,04,05,06,0.7,08,09,1,1.1,1.2,13,14,15,16,1.7,1.8,19,2,2.1,2.2,
23,24,25,26,2.7,28.2.9,3,3.1,3.2,3.3,3.4,3.5,3.6,3.7,3.8,39,4,5,6,7, 8,
6



9 1, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2, 2.1, 2.2, 2.
5, 2.6, 2.7, 20 2.8. 2.9, 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.
.9, Syvoepiips7sp 9, 10, 11, 12, 13, 14, 15, 16, 17, P8I/UB108859925, 3
35, 40, 45, 50 55, 60, 65, 70, 71, 71.3, or 75 or nore) % In anot her

aspect, t fea a h or. _treati atie The net hod
i ncl udes § H rﬁ Jt%—:-slg’n]g4 tlg guég %ﬁgeé%ggegh%h@%%f%ég (?%%6 73)f an anti -
25 thrombof keol PeraRyeptd an anti-thrombocytopenic therapy if the patient
is determined to have a PNH Type Il white blood cell popul ation of greater
t han or equal IIDSOIneQer(l@dgrmentgpéammf theyanethonds éq&srabed bergindthebnd; 1.5, 1.6,
1.7, 1.8, 1. 2.4 2.7, 2.8. 2.9, 3, 3.1, 3.2,
3.3, 3.4, 150 ‘%‘b"‘é’t‘éjeﬂ? “?era%y %an - 6.2 Aﬂatéet %anS‘?lSioé‘ o, 10, 11, 12, 13, 14,
15, 165 17, 18in {8 .andfler Xpect3e dfs@];osét@fea‘%@nes 2Qompiter-bihed BRothdPfod, or 70 or
nore) 30 %and/ or a PNH Type Il red blood cell population of greater than
or equal fecgnigmgvehagher agratigntds attanahcréaseéqnalarfortcgvglogmg tiyogposig, wich 0. 05,

0.06, 0.0 0.9, 1,
1.1 1.2 Zﬂfﬂ%dqgclﬂ&)és%g%m\q&é gatg f%i}u(ﬁlig %mef/]&al 191'??116 oqlaGPI\ilq,LpZitleénqgt%e 2.4 2.5
2.6, 2.7, pﬁbfﬂe c&nlﬁhsnﬁg 1n30rﬂn,at18n Bn thd. &rce&ta@ﬁ oBPYH By, 11 3vhite bBood, ceBs Sf 4, 5,
6, 7, 8, 16, 17, 18, 19, 20, 25, 30, 35 40,
45, 50, 5@16 te@ Wbée bfped cqlis ofﬁhe %ﬂmf‘oblst?@géﬁal FDE &yaimg lineage) in p hiclpgiga

enbod t

ot ¢ ontionels SRBYNE bR, MRIAGCS, HESCRLR R MRS dhont Bte comaining the -
anot her aﬂﬁemua,tlonmedetmmhomheélef élalpanas mat(annpm’eased bials &0t deetlbpidgf or

det erm ni ether a.patient i.s at .an ingreased, risk. for devel o

b onbost HOMARR HASTHB B HEF RS UG f SO HOP B g oM o

profile oheRed? d}altyp%'ﬁ whfté‘@lo@&@@l‘lé 1@ gFéa{Bi"’tﬁa%'d?Qqhaﬂft@'i @B(E'gorgr&mert he

per cent age of whi t |s of the total white blood cells

of the saﬂ@nwrsqwlugl 6a1 41 L/@el Gsla’h;el 8 |1r£éégé)1 24, 2301.61 1Y Lal2. LAskhnpl e from

nfor it O Por bbb ne-meaier T nd: partene: 19 g o T HERSREd ok for
devel opi nge tiw 0gbids De, 2508633, 10,1438 55, 60L65, 6531 oraTD driieérepsed ri sk for

devel opi ng thrombosis if the percent age of Type Il white blood cells is
greater than of ¥jgaptheraspedt, fgé digclosyyedenteties 2 somputer-basgd ysthaghfer her aspect

the discl gsu mfn%%ﬁ%ﬂ?e% 3891%%(’& i 19%6%% ek b dc{e@&r ‘Egttﬁxroﬁ}b%@%ﬂ@ﬁt her a

patient is a iMCT eas risk for ve0|n KF G h et hod
i ncl udes ﬁﬁ&ﬁ)ld\mcﬂ@dedaéc&l\hﬂg:Hatdllﬂtgucangmdledﬁthl lmfoﬁfd dfen B Hapald that i ent, the

20  profile comprising information on the percentage of PNH Type Il red blood cells of

0.8, 0. 3,
2.4, 2. 8,
3.9, 4

0,

the total red blood cells of the same histological type (same lineage) in a biological
sample from the patient; and processing at least the portion of the data containing the
information to determine whether the patient is at an increased risk for developing
thrombosis, wherein the patient is at an increased risk for developing thrombosis if the
25  percentage of Type Il red blood cells is greater than or equal to 0.02 (e.g., greater than
or equal to 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
08,09,1,1.1,12,1.3,14,1.5,16,1.7,1.8,19,2,2.1,2.2,23,24,2.5,2.6,2.7,
2.8.29,3,3.1,3.2,33,3.4,3.5,36,3.7,38,39,4,5,6,7,8,9,10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 71, 71.3, or 75 or more)
30 %.

In another aspect, the disclosure features a computer-based method for
determining whether a patient is at an increased risk for developing thrombosis, which
method includes providing information on the percentage of PNH Type Il white blood

7



20 profile conprising information on the percentage of PNH Type Il red

bl ood cells of the total red blood cells of the sane histol ogi cal type
(sane |i neaged/ismsa bi ol ogi cal sanple fromthe patient; pamaSprons®si ng at

| east the portion of the data containing the information to determ ne

whet her the patient is.at. an ipcreased risk faor devel opi t hr.onbosi s,
wher oi n ¢ g bl pdiGoIce cellep E5 Seme ’éFPl‘?%?al&?é%?éP%%? ngatglf;br%r‘f‘bosi s if
the 25per ERMUARGE s@hplE ¥R hb praﬁéhtpiln?%ng%é Bfdrhalb L AtEh c&rﬂﬁt’i’teﬂ%m@qua' to
0.02 (e.g., dgreater than 30 In another aspect, the disclosure features a
conput er - badeddtimget padmtior indetagngivbicthgr thhephent isatpatinaetsed sislaforan i ncr eased
ri sk for developing thronbosjs i ch nethod .includes providing.informtion
on"t he pelCenPagetgr BRenpps ird (s ot Rt i cu R mIRE Bl BrhspRun £ o

bl ood el igr@fed Mg HATEINpHOIhAShERs if MRt &AM bf TeRIBwHiR Bodd Ol ogi cal
sanple fromthe patient; inputting the information into a conputer; and

cal cul at i ae)lsds peeptgrtaaor caehl éal 2ig swisesaks thants caualitehd. 14, &5, &hA, 1 Acr eased
risk for r j [ t [ ty hnf Qr i 9n, wherein
he pati et o Bt G BInaPeaged It Sl 1o ~devel b Ag ¢ Aroabosts 1t the

per cent agg.8oB. 9Ty e 6l 7, SMoi t@& 1bl ond3ced |13, i G 1gr emtlor 26,Ran3@B35equals, to 1. 2
(e.g., greater than or equal to 1.3, 1.4, 1.5 1.6, 1.7, 1.8, 1.9, 2, 2.1,
2.2, 2.3,°9.%,00,6,633g0r B o marep’.2 9 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6,
3.7, P8, 3.9, iffanotherGspeft, th didlodhPe feldmesPoompirerd thd@fork 7 18, 19,
20, 28 "0, 35ogThepderelh Rl hbnegspritreadmenbon ™ 1o/,
anot her adgeatininghehalics @lpatentas fteatincresscd rick figputeeclopag eltrombbhiedwiiiol

determ nin ether a patient.is at an, increased [ or _devel opi
b onbos! B iR RPA R Ch RS Ry PP FG R AT TRt R PE A EHE WBPLent age
of PNH Typgisldf tiot wWhit® @thalel1$ o Othe ke hRlAd g iR dpslogighl! sﬁrn?_fe the sane

hi stol ogical type in a biological sanple fromthe patient; inputting the
i nf or mat i énmi the pateenconpuitieg thean@rmatiquingt 4 eqmputdrsped eatatletimg adi cat i ng

whet h the patient i.s at an [,ncreased risk for th si §. using the
computer - Bt Tlcsie Mo BRr PR RER THaldsferp e ok RERESDosR el nor eased
risk for dpuehpRicignd teafRQshdrmitidn) @hpRIC®Dhagent &f at hyiRecrédscdikit eorbl ood
cells is greater than or equal to 0.02 (e greater than or equal to

0.02. 0. 0devetnrome thoorisnsisg! 06 pepsenee of B8pe B v0sie oo copls 3 eroatg: thgn ar 0. 5,
21 o5 g §oed: ghugr ho fr odudiofof o 93 Joggods. dodody Josy 3+ %8
3.6, 3.7,08980.130.9,0.3,04,0.5,0.6,0.7,08, 09,1, 1.1,12,1.3,1.4,1.5,1.6,1.7, 1.8, 1.9,
20 2,2.1,22,2.3,24,2.5,2.6,2.7,2.8.2.9,3,3.1,3.2,3.3,3.4,3.5,3.6,3.7,3.8,3.9, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65,70, 71, 71.3, or 75 or more) %.

In some embodiments, any of the computer-based methods described herein

can further include storing the parameter on a computer-readable medium and/or
25  outputting the parameter.

In some embodiments, any of the methods described herein can include the
step of monitoring the patient for the development of at least one symptom of
thrombosis if the patient is at an increased risk of developing thrombosis. In some
embodiments, any of the methods described herein can include selecting an anti-

30  thrombotic therapy for the patient if the patient is at an increased risk of developing
thrombosis. In some embodiments, any of the methods described herein can include
administering to the patient an anti-thrombotic therapy if the patient is at an increased

risk for developing thrombosis. The anti-thrombotic therapy can be, e.g., an
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5 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 71, 71.3, or 75 or nore) % In sone enbodi nents,
any of thwoconpirmn- based nmet hods descri bed herein PCArUSEa0ob®p7 i ncl ude
storing the paraneter on a conput er-readabl e nedi um and/ or 25outputting the
par amet er odi nent any of the t hods descy.i bed herein
can incl uﬁl‘étlcpﬁ%ulglité)ﬁ aaﬁw@"? HiGA8HY- %aaﬁﬁqagwn% G Bene AP ront of at

| east Oneha&ﬁﬁﬂgm&ﬁﬁmﬁﬁ%Qﬁggﬁiﬂﬂkﬂmﬁﬁﬁmﬁﬁ&h%&&chﬁbékzgnahﬁﬁéeased ri sk of
devel opi ng thronbosis. In sone enbodi nerts, any of the nethods described

herein capbmmUMgd@a@e@@mumngnﬁnwanDrauﬁﬂmmnomnmuﬂmmuhq;apynvﬁorthe pati ent

if the patient is at crea ed rh thronbo In sone
enbodi nment s, J‘PySO(We ?Iﬁ% aIH"e% &Oﬂéﬁgﬁcﬁg%(gﬁerpﬁc? i) Xatléfm ni stering
t o thes pati@t féth eetolydih gfa%ih cgn b@@gearw détbrrhing tRaidr&ntagk ®f RNHRN i ncr eased
ri sk for devel oping thronbosis. The anti-thronbotic therapy can be, e.qg.,

an 8 anti éopglivdnte Weodcdlhinisdiglogicalsgampte. The anti coagul ant can be, e.g.,
couradi n, hepahlﬁas Ol mBSf AL | HES fhﬂﬁ£8§8¢ﬁ@§%ﬁ&£9ﬁkﬁﬁx&i&cﬁggnt can be,

e.g., atissuep m nogen acti at o nase, or uroki nase-type
plasn1nogamoﬂﬁﬁgw@w@knnhﬁd@eMEmegbmdanﬂb®e@Imﬁmynﬂ&li&Egnﬁmamg& descri bed
herein, a non-lytic 5 variant form of aeroqlysin protein can be used to

det er m neltt Wé‘lep@*'i’%jh@ﬁ‘@té a1 oprlig mrsthady 468%%@&6&1%6@ iveludg recardipgthsi ol ogi cal

sanpl fo 81‘6(110 dLbﬁ 8? ?fﬁ&hﬁ%@%h{@ﬂg@m aﬁnﬂchJse& lﬁ ﬁ%HQQQ y%ﬁg ﬁﬁB@g?ﬁ Qler ein can

i ncl ude recor eterm ned percentage o S in the
bi ol ogi cawhsthrapihe patient ssome ae admd sl risk fangtex@fopuﬂpthrmnﬂsmcks leescrl bed herein

can include recordi t he 10predic n of whet her t atie is at an
| ncr eased Pkt Fany %ﬁ?rﬁﬁutﬁwaﬁa&i%wg o et e F & ot at

an '”Crea§ﬁgt&@§HeBQﬁuﬁﬁ bﬁ&nﬁbbﬂﬁ@%@hﬁomﬂﬂ%h&% ordation can be on a
conput er - readabl e nmedi um e recordation can also be, e.g., on a tangible

medi um (e g., & ydwhether @pm’iyti;ﬁ disklosere deafurgs a atedrad) for Clﬂssyfeftnga\nlmtdﬁer aspect,
th d net hod f i f i bl ood . Th
et hott coREAREr iy TRa 8 Fry s Pey @i BRI rlsdra N e Bagah ol e

bi nds to binld3 td3) GPT ot (i) a @P R chaneRe@h; BhdtIésifyirthe ©r asré biheg one or
nore of the white blood cells as PNH Type I ceIFs based on t he anount of

reagent bwiie blagdichlds aseiNH Typa Iberdls hascdpapbe amopiof dgagentdoypé ta bat ures a
met hod foEl%[aSS|fy|ng whi te bl ood

In another aspect, the disclosure features a method for classifying white blood
20 cells, which method includes contacting a plurality of white blood cells with a reagent
that binds to: (i) GPI or (ii) a GPI-anchored protein; interrogating at least a portion of
the white blood cells contacted with the reagent based on the amount of reagent bound
to the cells; and classifying one or more of the interrogated cells as PNH Type II cells.
In another aspect, the disclosure features a method for distinguishing between
25  different white blood cell populations. The method includes contacting a plurality of
white blood cells with a reagent that binds to: (i) GPI or (ii) a GPI-anchored protein;
and distinguishing at least a portion of the white blood cells from other white blood
cells of the plurality based on the amount of reagent bound the cells, wherein the PNH
Type I white blood cells, if present, are sufficiently distinguished from the Type I
30  white blood cells and PNH Type III cells of the same histological type (same lineage)
to allow the percentage of PNH Type II white blood cells of the total white blood cells
of the same histological type in the plurality to be determined. The method can also

include determining the percentage of PNH Type II white blood cells.
9



20 cells, which nethod includes contacting a plurality of white blood cells
wth a reagent that binds to: (i) GPI or (ii) a GPl-anchored protein;

i nt err ogawonguats7iseast a portion of the white bl ood cel P€TaS2M1Q053907 Wi t h

t he reagent based on the anpbunt of reagent bound to the cells; and

cl assi fying on? or nore of the interrogated cells PNH Tﬁ e él cells. In
anot her ~ aspect " YH&neheicaspeir e fisslogie deatungs p msthadder deteropi g@ﬁ $i ng bet ween
25di ffer eB&rc%héeeof{ﬁN}‘?Cf ﬁ@h‘ wiRRPMbEd EQRSn a-EEkﬁpl%E\@vaéﬁ_rﬁéﬂﬁdeiﬁ%d;@sont acting a
plurality of white bIoogkceIIs with a reagent that binds to: (i) GPl or
(ii) a GPintaragatngd pprditgioh whitadladidsellnguitaitidngitlan réagasttbasedoar thcon of t he
white blood cell.s fromother white bl ood .cells of. the |it.y based on
the ampuntmgra st Hgun e PhGCAS MR TPt bR PR i te bl ood
cells,s5ifGPIaseitred goRis WHckdih eitihterndbsddgnaei SORE distaigutshes thyP&H 30 white
bl ood cells and PNH Type 11l cells of the sane histol ogical type (sane

| i neage) tTmpeanﬂwethi@ocg@lléeﬁp@g@toﬁommTyrpﬁelwhntq/\lﬂp@@c Issad PR T¥pof t he
total whi 0 cel .of | t i eXell { ality to
be. det er e ChisS S bioeNeL 8% NG s TakceBlast S BN I RHE e of
PNH Type bloowtileofitheihlaelileblodd cells of thelsBmy distalogitdlieypaispre plurdline

di scl osure features a nethod for determ ning the percentage of PNH Type |
whi te bl obstbcdateraingd; and deipymaningriheperpgitagsTiPAET dyes livitirtlepshesllag a
pluralaty of [ ]ﬂ&%- i . ] he anount
of reg%ent bonﬁg&%%g% e ée%ﬁé?f%ﬁgygﬁéﬁgﬂgﬁégg%gﬁgﬁgﬁgﬁégggﬁﬂfg§(%PI or
(ii) a 5 GRite ahoderkdarprrottectnd witherreagent that bintletor @Bladndragresgeint that ent | y

di stinguishes th Type LI white blood cells, if present, fromthe Type
| white bﬁ%@ﬂ“&%&f?ﬁgkﬁ%%ﬂﬁ“¥ype 111 cells of the same histological type to

al I ow the per capi{ageeRbodiEhtd ¥P&ny df thE hicthos 88Li6&d h@rei;ﬂf thkhe total white

bl ood cells of the sane histologi'cal type in the plurality to be
det er m nedistingidshied et infemiogetingef ywhetecddoedig!s gindNHhT degernhinatigm aféhd| ood

cells,_. 10l n sqne i n o) ny, of. t he t hods descri bed herein, the
o al§ £yt TR Iy B R S R R S RFRE bt et bl s o
GPl and a reagenfonid@hbdiimests boady §he hictHodd dRycaibed Rerein, the plirAlity TE

enbodi nents_of any of the nethods described herein, the distinguishing or
i nt er r ogatvhitg bisod\gpily @ bsiipsarogepd areokirdnaskfrerha pgdenthavingt suspecstd athe 15

per cent ag PN j opd I j . C try.

In sone eﬁ%ﬁ@%ﬁ%ﬁk§M§§%%k§%g?%?R§5nE %%%gﬁﬁ%gkﬁﬁtéﬂﬁﬁgﬁkﬁﬁ@ t ggﬁlurality

of white bhomth getdnsage@f PAH Myps Moghbledd a¢les b baimgdvibusindatepatneént havi ng,
suspect ed of having, or at rigg,of devel oping PNH. I n sone enbodi nents, the
pat i efit i?u%Wﬁ§$¥WedMWﬂﬁﬂénﬁ€W Mage of PNH Type Il red blood cells has

b i ousl ' i in | '
een previously, &ﬁﬁeeérﬂﬂ)&ﬁﬂ?nt%%é@#)g {[%ég‘t‘ﬁb@so@é&n qf]e%m LACRRGELREN e

In sonme enbodi nents, any o descri be erein can further
i ncl ude r exordiigidre pheepogeenklsgel ypk IPNRitd Yioed kéllswhiiteactirdamnaahbs. The

recordation can be on comput er -readabl e nedi um or a tangi bl e nmedi um
(oo g a PARCOMPUEHERCAF TROREP 8 & na lome UG E FEDSNGIE &) FesPrDhe

met hods descri ReghresBbHimbRS of 8R06Mhe GRMoAS dBcRYed RerBinhihBEa ol cafDi ety
The reagent can be, e.g., an anti’body or an antigen-bi ndi ng fragnment

t her ed¥, bmnddeakemehyllmaetyt diha reaphet capbel g/gi tn prtdody ar gaantigen- e. g., a
vari ant f8r§1of aerohxfin pr%t%Hp t hat Es n@n-k%ﬁj% ortis %uﬁstantgally
non- 1 yti ¢ B8 M RERIRE TEEOHRE AP GIEEPPE I 07 1RV P AIYFR. PHEE Son 1 yti ¢ or
subst anti @hdight RefAr dfitctdly A pRIAAR ittint By @incliytic 6AR sGBYMItafg nbAgyt@dsno aci d
sequence depicted in SEQID NO :2 or 307 wherein the threonine at position
253 i s subahpared kgthgimtildtpedgun ef the pagtaing Hdic aoarytieor substantially non-lytic

acrolysin protein can comprise the amino acid sequence depicted in SEQ ID NO:2 or
30 7 wherein the threonine at position 253 is substituted with a cysteine and the alanine
at position 300 is substituted for a cysteine.
In some embodiments of any of the methods described herein, the reagent can
bind to a GPI-anchored protein. For example, the reagent can be, ¢.g., an antibody or
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at position 300 is substituted for a cysteine. In some enbodi ments of
any of the nethods descri bed herein, the reagent can bind to a GPl-anchored
protei n. Wonoexamshe, the reagent can be, e.g., an anti PoUUSEN10/055997

anti gen-bi ndi ng fragment thereof that binds to a GPI -anchor ed protein. The
GPl -anchored proteip ¢

) alk i ne osp 5 oti dease
acet yl choP Adigearbaading P@@Wt%%g%fthwﬂl toméﬂfmﬁﬁrﬁ PT%BS e:gé’ Thy- 1,

Qa- 2,  CD1gychgh& rotgﬁ]&n Heh@g':ﬁlfqﬁf?r‘}%%ha!tisle 5 Iﬁl%fe%h@&%‘@bryom c anti gen
(CEA) CD24, 5 or any other GPl-anchored protein

that is kmmclncmnted:teraaer,tdlmnddaﬁc, keA-3 MGAMhBHeZQw CD55 CD59nT1$30ﬂTEQa-

enbodi nmen rm ned have a PNH T od cell
copul at ol g B EPhe il Firedatanfh 6 sty n dRitey PR TR D! o0d cel
popul a3 i oppRkL A BRY, E@Dié‘@bﬁ oﬁ&%th&mﬁl Q%?{%&@%ra@anhﬁgﬁm Asthbavi ng
PNH. I'n 10 some enbodi nents, 'a patient diagnosed as having PNH or a

previ ousl de@[gnmwlﬁhﬁﬂelpatl ent who is determned to have a PNH Type ||

whi te bl ood ce | popul t'.o reater han .or, equa 2% PNH Type I1
red bl ood cell %%Qﬁp aﬁ’%le tr‘ieéffr@rm 413 a%?akﬁl % can be
prescri beglo@ﬂ@él@boﬁlﬂ@tﬁln%f a{té} tﬂaxp&malﬁ@lrfs nt2o% Bhk PN‘IPT}CIP:UH Iﬂecﬁ@oo@véu not
limted to, eculizumab. 1 yet anot her aspect, the disclosure features an

ant i body D@Pléﬁloélrﬂflgg@ﬁﬁfbhmfrﬁguﬂr@@r@% cami@r@@gn%%@s IsivigsPNE. dnhunan GPI

noi et r n nt. .t n e.g., a
recont] nanimaatPERENn8L M OG0uR BT R R LR 620 oy %
dei muni zeNHpurRAt Whd [sh&tbfmlr&dftuhh% HPNBINT@R5RLI hady bload sthgbguladia n

anti body, an Fv fragment, an Fd fragnent, an Fab fragnent, an Fab’'

fragnent, g@@%@h&laaﬁrpﬂ%tgw%%rg%%lﬂﬁ YoRIbeed tradesellinogulation thatiis aII
t ech |
echni ca gf’eg{%r ﬁﬁh%%gﬂidl?o b8b caﬁg)%g;r&% i(fla[n{a &rch ﬁvﬁﬁﬁa‘?cdg}’r‘@gﬂlnc th| .

comonl y erstood by one of or ary s In the art t
di scl osur enhjstor anchsas, but noabmitod teg eodliduotap. t he present docunent, i ncl udi ng
initi ' rred nmet hods and [ i

definitions, r ol terials.are.described
bel ow;° 25al t h\é\‘!}bYFtﬁB?tﬁ?Bro‘?P%“r‘in‘ Frgtsélroﬁ‘éf catyigs P%F‘nt&%%ww%%%ﬁl% ‘&E%ose

descri bed fREMEhtNhGBEF tﬁlltscﬁnd%% Y3 Rthah @Flhﬁolgt&a%'e %ﬁtl&fdyt&%hhg&l phdinbe
presently disclosed nethods and conpositions. | i catTons, patent

appl i cat i mgmeydheneiscandace. ot heercomé)imem@dyrmilabnd@da bleneiincdor
i r entir. f eat.ures and

advant ageth Bt ABTNERCR R w Ul Eh S, v by Sac e i ng 1 sk
of thronbeigyh @RV, 4 Fi RE@ABASISEd fra@n&ubireldb fridinhdnt, i@ FABPABERAENf r om t he
foll owi ng description, the exanples, and fromthe clains.
20 and an F(ab’), fragrnent
Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to
which this disclosure pertains. In case of conflict, the present document, including
definitions, will control. Preferred methods and materials are described below,
25  although methods and materials similar or equivalent to those described herein can
also be used in the practice or testing of the presently disclosed methods and
compositions. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety.
Other features and advantages of the present disclosure, ¢.g., methods for

30  determining risk of thrombocytopenia or thrombosis in a subject, will be apparent

from the following description, the examples, and from the claims.
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Brief Description of the Draw ngs Fig. 1 is a tw color dot plot
depi cting a popul ati on of human peripheral blood granul ocytes that were

i ncubat edwwizbti/@72501 ut i on cont ai ni ng both a non-1ytic va&cirarsto1s/06§997
aerolysin conjugated with Al exa Fluor(r) 488 and an anti body that binds to
CD24 conjugated to phyocoerythrin (PE). The non-lytic aerol ysin binds
specifically to the GPI anchor, and therefore cells expressing any

GPl - anchored proteins are Ighgimdcipdon JeithSDEhHREESCeNt protein. CD24 is a
GPl -1inked protein expressed on granul ocytes, so cells expressing CD24 wil |
be bound by boFlg.flhea ame coloDiet pdettdebotiyg 4 Papuatidreoiiomanyeriphereldbgdi n. The

X-axis represents the log.intensity of. detectable . signal produced fromthe
aer ol ysi nEEBRIOGYSE A RnCHOAHEN e palligh CopanpE R LY RanRIEQRFEN, he” | og

i nt enss ty oPderdlfSind6hiRELHEP WethSA 19RaF luBF©OARE 86 4 AVoRS tiARbindCtRdDant | body
conjugate bound to the cells. Three popul ations of granul ocytes are

reveal ed bgnjughted trpdygericsythriy E) Theaentlytic aghplybindinds speaiienllyfto @i - | i nked
pr ot ei ns I i i nti. - nti body and
Phe non. 1 T ah T ahg ARRERL: M PRGSO Wb o Bt b bictidhed™ Loer Y o
GPI - | i nkedithrtik €lubfeséelt idtsie. CD2dd$ h SPIAmkedprotdth capiedsed 8n and Type |1
granul ocytes, which express internedi ate | evels of GPlI-Ilinked proteins and
thus are BaBulosycenisp seliopmrespiag 434 winbe bavad by boththe anta LA aitiRod% | ower

| evel gt h dalo] . i 21is a
scattg(% p otﬁlgg%?é?t?cﬁ%r(tggselﬂagggF(u%%y%%ét%ﬁnglt%gg%ﬁtﬁ&%/sg[?s?gggttg tgblger cent age of
PNH Type kigngraodiicod ytbesthe acrbhainbdonpgzatafbopad itetht ccld drhl tRANM-axihie Y- axi s

represents the platelet count in 1 L of patient b|pod (x 10- and the
o o r e FPLSEHE 418 e THEROE B st ety b ercgt SRS pEEIRA i n 1 he
total gr a%i%ﬂ%’%@njﬂgﬁb”b@ﬁﬁcpﬂ&thg bais! qfh}ee%é{llaﬁgnstcﬁegrm&éc & afe fHve4IEd bution
of the platelet counts observed 25 anong PNH patients ( 141) that have no

det ect abl by BN-arRyyses: [Typg Hanellsouhich apoderoad 00 BI-lifTiked protghus ahdiktfusof t he pl ot

is a distributi f, t | at el et . ts.observed ano PNH, pati ents (N=19)
who hitve. teabvREpilf efha ' Sy CRIP Ry RIS ol TR RTERR: FERBM, e

Descri pti @fpe I granulbb@ed) M@S@NExpetsS GlpBIeWeds bE@PLNB&dProtaink edlxtiaftode@gnost i c
and therapeutic applications that are useful for, inter alia, determning

whet her alashing&ritl-anghors; pagHI YR granukasiyies pubigh axpress inisemerdiate devgls ain
\ g rie ; Co 1 qnbosis. Th
| hcrease G'iﬂl-?l%kéférg&?ﬁseén‘ai%h&garé @@%{Eﬁgﬁﬁ% @ol%ﬁgleaanﬁ-zcdl)?ﬂ%cﬁ%o&ﬁ@t&lg osis. The

di scl osure al so ures reagen can be use ods. Wiile in
no way i nh@obsia dt tovag [bveld thamthosex@nphabymilgagpnl)prammdogytgat es, and net hods
for using any of the foregoj ng are el abor iat ed on bel ow and are exenplified
in the)wor ki ngFé( gﬁ‘bﬁ geatter plot depicting the absolute platelet count versus the

percentage of PNH Type II granulocytes in the blood of patients with PNH. The Y-

axis represents the platelet count in 1 uL of patient blood (x 107) and the X-axis

represents the percentage of PNH Type Il granulocytes within the total granulocyte

population. The left half of the plot is a distribution of the platelet counts observed

25  among PNH patients (N= 141) that have no detectable PNH Type II granulocyte
populations. The right half of the plot is a distribution of the platelet counts observed
among PNH patients (N=19) who have detectable PNH Type Il granulocyte

populations.

30 Detailed Description

The present disclosure features a variety of diagnostic and therapeutic
applications that are useful for, inter alia, determining whether a patient has a PNH
Type II cell population and/or is at an increased risk for developing thrombocytopenia
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5 Reagents The disclosure features a nunber of reagents that are
useful in the diagnostic and therapeutic nethods described herein. In sone
enbodi mrerwe,20tis725eagent binds to a gl ycosyl phosphat i dylPcmas2a10/0559&P1 )
nDiety, whi ch anchors many cell surface 10 proteins to the cell nenbrane.

noi eti e neral |y nta or
et hanol anﬁw@ ﬁ%ﬁ@@ k&&reeﬁi@n‘éamff@;fmtf thgan Prpssddnthe; Hpoa-

di acyl - gl yfaioab. Wlﬁle% kY kxaawﬁtgha/&%% 119{1t11%%re§@ﬂl€§}y reo8its, Sofju at&aul ick and
Bertozzi (2008) Biochem stry 47(27) vever, a nu

vari at i ongndmethhilsfor asi@gsny uﬁth@rferegamg atfe@abqr@p@pnédlowmd aee<arrp| e, t he

gl ycan core ¢ difi t h,si de 15chains such as, but not limted to,
phosphoetﬁﬁﬁ@ﬁﬁﬁgﬁgﬁp k8§€¥A 1%i;ctose sialic acid, or other sugars. Id.
In some enbodi nents, the reagent can be an aerolysin protein, e.g., a
non-|yti cragflysin protein. Aerolysin is a channel-formng cytolytic

protein that Ts expressed by virul ent Aeronpbnas speci es such as, but not
linmited to, Ae?fbﬁdmlgsmcﬁfra@ghs ﬁaulah@r focamsnis e are wafuhintheidirgnostisr ol ysin i s

secret ed f i ctarcﬁgtﬁ sdéesgr bed h%feu‘:i1 ?zsorne el acl I?t?rthé %%%ent%m Ry er ted to

the active eol yt1ic renova i pepti de.

The aer ol ygly@o@nﬂmpﬁe@fdyﬁmnm(@up moadtedviliyh hegiorphateasiesrfase wel | as
proteases secreted by an aerol ysi n-expressi ng bacterium Chce bound to a
cel |, 1Ger Brojanntoghe gddhdempeagict P msdkiics cenapesatain a caigful ti matel y | yse,

the cel | a5 4pd %g&gg%%%%wn&%ﬁ A% ARG, e

am no aci d sequences 0 ySin po ype uced by each of

various ﬁﬂﬁbﬂtgywrolt(bﬁalﬁﬁlhm@a&of andcramide B Svegé\gyP@m[t&%d@htoé@cor di ngly,
an aeronS|n ﬁolyg V as used herein, can be from any species of
Y

Aer onmonas (08 dﬂt_h PP - &P diowvehmlwﬂwr phyargtiopsQi HEs CBC  ver oni i
(biotype ﬂpcl’tﬁr@éavéabé/eﬁr %@r{ed?’%pbp&tdﬂ?& tl\feeélggéﬂ dore t4 ‘ﬂ)ealﬂg@l?i'e? whith side
A ertiin. I'n e en%odl

sal noni ci a an sch I ments Re aerol ysin
pol ypépt i dieainsssuch asnbhit néryltniogito) ghosphodthanalamimd, ciatdaosel palsaowe, eabodi ment s,

the aerol ysin pol ypeptide is a proformcontaining a 24 am no aci d signal
pepti de. ﬁdégﬁ%m%ﬁﬁgﬂ§n§% the proform aerolysin polypeptide can have,

or consist of, o%?ééi%‘c%ﬂn@ﬁs hﬁé’kéﬁgeﬂtréﬁnﬁghﬂgetﬁgﬂsﬁll REQHERGE drpLiGtied in SEQ
ID NO 1 or SEQ | D NG 6. di ment’'s, the aerolysin

polypeptidHOBSmanbmnnnﬁﬁOmeipa@h@nmlﬁnmn%gQWwwhepEmgmamlgeqp&mﬁ@<has been
renoved. For. t he aerol ysin | ypeptide S5can hav or ist of, a
ol ypept i B “KAUTHEE aHokfh WaC AL EodUBALE TaLH € g i eLB 4 EPRE 307 sEq 1 b
NO: 7.20  Aeromonas salmonicida. Acrolysin is secreted from the bacterial cell as a 52 kDa
precursor that is converted to the active form (activated) by proteolytic removal of a
C-terminal peptide. The aerolysin precursor can be activated by host proteases as
well as proteases secreted by an aerolysin-expressing bacterium. Once bound to a
cell, acrolysin oligomerizes to produce channels in, and ultimately lyse, the cell
25  (Howard and Buckley (1985) J Bacteriol 163:336-340).
The amino acid sequences of the aerolysin polypeptide produced by each of
various members of the Aeromonas family are highly conserved. Accordingly, an
acrolysin polypeptide, as used herein, can be from any species of Aeromonas such as,
but not limited to, A. hydrophila, A. caviae, A. veronii (biotype sobria), A veronii
30  (biotype veronii), A. jandaei, A. salmonicida, and A. schubertii.
In some embodiments, the acrolysin polypeptide is from A. hydrophila or A.
salmonicida. In some embodiments, the acrolysin polypeptide is a proform

containing a 24 amino acid signal peptide. In some embodiments, the proform
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In sonme enbodi nents, the aerolysin polypeptide is an active formof the
protein. For exanple, the aerolysin polypeptide can have, or consist of, a
pol ypept iwe 2havismgoan am no acid sequence depi cted i n SEQTIUS20M®0359910As
used herein, "polypeptide " "peptide," and "protein" are used

i nt er changea and epti de-linked chai.n, of. am no .aci ds,
regar dl es&18 sté%’ Hffptﬁ w@favg (FONSIt; Oéﬁamo Wesiifle haying Hie apypo a%ﬁm ysin

pol ypepti 9&1%69&3& ic%qnW@lmWPoFSEQQU‘NO% be wildtype proteins or can be
variants of the w | d-type pol ypeptides that have not nore than 50 (e.g.,
not nore than &nwmgewbodiheats, thé wolysﬁupnéypestld@ issgoan of meprghtn inni ne, ten,
12, 15, 20 con vative. a CI d bst uti ons.
Conser vat “%C%S‘B%é’t‘%fli“&??l‘k?ﬁgé ]P%?p'%efflé% AN 88%"%%%3%‘% %ﬁr? 8?%& YR et he

f ol | o ngc@ R Sor @hyist dTea paglp?ﬁ@emangualamm) adi® q@bsdenRpictiddn Isggsi ne;
aspartic acid and %I utam c aci d; asparagi ne, glutam ne, serine and

t hr eoni nelD N 9e SER B N@i'he and ar gi ni ne; and phenyl al ani ne and tyrosine.

Fragmentes o DB RoRIdfAGH; 168 GLLRSR DI ERAICLIR B W oF - Pongt n”
prof orm ppioy@ﬁprld@@mpﬁHﬂthd’ k@l $in pblypestide 011@%(6@ ogconsﬁft of,agdlyptpde at | east
15% at |east 20% at | east 25% at |east 30% at |east 35% at | east 40%
at | east Bm@ga@amé@sapl%f@%le%dP@a@fiﬂerIEthe?ast 70% at |east 80% at

| east {§0% at 9 » 0) | east 99.5% or
100% o(? nor e) Ag%%deﬁeg%ﬂw J)p%?ﬁ&eﬁ 8p/ tt.lla%/elaﬁ&1 rBe%?.aééﬁt?ééi bind to a GPI

noi ety. Gﬁ’lterbhangeatgy ﬁmchgmmm;y pﬁptlde‘rhakecbﬂyam of poihy peids,irdgardiesd afde t er m nal
as wel | ternal del etlon vari apts. of ot ei Del eSn(%:on l\é@ﬂ“ ants can

| ack one g oresisansiafigpal modjiication, T %é 8 Smeﬁﬁmepﬂﬂ? scrjled hegefn 15 13,

14, 15, 1Ban dohitaid8r bdWild8be %gbtﬁﬁl &C’ca%%e@aﬁ%%mh% Wiff-typ¥BoRhepRIcE am no

aci ds) or non-contiguous single am no acids. GPl-bi'nding fragnents can
be at | eadtat hove(mf gore tian PB4sE., 44t MR thzteqnaltwo Ayee.d6ur, five, sipg sevi®d, 50, 55,
60, 65, 70,,75, 8 n<9 5 0,, 11 120 30 140 50, 160, 170,
180, Yo, CisbpRinssgh. By g 23580, 50 4 PEy LR AR S peiles i 1 L engt h
(e.g., atslipaaitiodd COREhAHMMISILRMUABNAEDRaNEFicHidesSuBtindis WthVogel-3) . In
some enbodi ments, the GPl-binding fragnent of an aerolysin po@lﬁ)eptl de is

| ess t hanfdlogvip@gigups: |gbeing andrlamiy; valrs, isgiucing7and logmne; asgrtio 190, 180,

170 300, t0RyctRucif 3Bty ABmACO i oo, B Figigi0, 2o 4°

R Re e d rest quddfn
| ess t hanak@ingand pberoldarding mal §edsther esi dues of SEQ I'D NGs: 1-3). In 5Ssome
errbodl ments, the GPl-bjnding fragnent of an aerolysin polypeptide is at
| east 2040, but IBgacplyam nebpepdssitssetied hews a%glcrwq Qﬁ? Fding In sone

embodi Mengg,mtie: &he Pbl@zgéﬂlﬂileg rv@lﬁ@f?%‘e ﬁ&rt&'lheﬁﬂﬁ@'@? }éﬁgﬂph%?&%' de can

i ncl ude, or COI’]SI st o ypept i aving t g amno acid
sequence: pMyWEKH@H@W@MKM@gA\ﬁN%E}MGYEaMS%, at least 20%, at

VTLRYDTAT NTYE.SE TKNKF [ VGET
L S1 £1 AANSETASONE R To) B RBTOPAREIES 404l i Sy ('sElBito: 4) .
I'n sone egpadhiTent $6%! E'tQGa@PBO%' adbm%%aarm% 9%, @tnea@,%%yan&sp%%pept i de
can include, or consist of fype ptide having the fol |l owi ng am no acid
sequehte: at]_least 99.5%, or 100% or rnore) of the ab111ty of the active polypeptide to bind to a

GPI moiety. GPI-binding fragments of an acrolysin polypeptide include terminal as

well internal deletion variants of the protein. Deletion variants can lack one, two,

three, four, five, six, seven, eight, nine, ten, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20

amino acid segments (of two or more amino acids) or non-contiguous single amino

30 acids. GPI-binding fragments can be at least 40 (e.g., at least 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,
170, 180, 190, 200, 250, 300, or 325 or more) amino acid residues in length (e.g., at

least 40 contiguous amino acid residues of SEQ ID Nos:1-3). In some embodiments,
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15 DPDSFKHGDVTQSDRQLVKTVWGMNVNDSDTPQSGYD

VTLRYDTATNWSKTNTYGL SEKVTTKNKFKWPLVGEC

ELSI El AANQBWABASEEBTTTSLSQSVRPTVPARSKI P VKI ELY KC DI SYPPCTREQ 10053 5) . | n
sone enbodi nents, the aerolysin polypeptide can have an am no acid

7778, 75 oBbipdine Faeman o G ST g gl el g0 i o i aa o5,
96, 97, 9§5o,%95,3110,%253,)2_5%@2'%?2@6,%& fg@),ﬁift]g 1%%6%%51,‘\,‘&5?9%@9%%’%“i ng the

am no acid sequence depicted in any one o 3, 6, or 7 (see
bel ow) . P85,nB5,(3B 7arh0n60.a0 d8.s8gdetdedd dBni.t4l, bsdWPefmiinedcid scsidies

per cent age of an no aci in a candi date.sequyenc B ical to
Phe am nouerel - 1% Bhardn s Gugitieb® GG G antE o Nhskaiohies. anc
i ntrodsIci Bem@aRBedimenRCHE T Wndih® fragh bR \oF ah RerolRK FONDPELS BN IGsIUence

identity. Alignment for purposes of determ ning percent sequence identity

can be achV.dwélrss thapdpP ausinagid residucsan kengiht hin the skill in the art, for

i nstance, usin ' - il t f.t .BLAST,
BLAST. 2. ALI G %ﬁé&ﬁ%&d&@gﬁé’g@? @%'%?%@&st 8@@?@&%&%@%&@%
par anmet er garf @cludeasondig odld givmptide hadhg therfoll@nyigahges aditsaueeeded to
achi eve nmaxi nal alignnent over the full-length of the seﬁuences bei ng

conpar ed ahDoeF detldd B KeldQpyPiin B Vitetthbds O W A VN Ibd 2 Ad Qe Gn Pne

i nt ended i i i -,eﬁ‘qodi i b use a
vari ag(f agyrpg:[“yfgﬁlb(gg?;plgp}?% t hat ICE%L%E&Z EE%%@{%W;%&@% s. Such
vari ant f &rin8 I &fl AReNda@SoVys B Dot yheatT deS hiSeQ KndRnP TV Phe Ras K Iahd

descri bed_]j B t ) 0 AmJ din Pathol 114:459-466. In
sone enbogzlg%#te%g{lg!éebgg_ﬁyﬂ gt(ﬁg,b I\Pg]r%gézﬁ_% form of aerolysin contains, or
consists of, tResRE ARG EaAN EPEDiER fi8Hcd: Bf RERLFsNPARPLREQ | D NO 7

wherein one or nore of: the histidine at position 132 i's substituted for an
aspar agi nean(iHckidga<n)sistiofer prilyrsiptide havippdictfplbewin@ 2niino acid yepuengre L t he

o eyaler B DR B R OB A G T R T Db A LR 5B B BN Bt ary
non- | yti cvIPLvRYi Bt AQf NagroKYISNIT $aprd B&SVINE AN RE RV ¢ S§qUence

depicted in SEQID NGs: 2 or 7, wherein the threonine at position 253 is a
cyst ei ne EddSdkd AlaNi@e WiA pEINGEnSTODTiSLS QysY & hd.V RA BeSKrlihed above,
the varia il i Aty to bind to GPI npieties. In sone
enbodi mn&?ﬁg@v%?i%%?e%gr%f%@%ﬁ?o I; epti de has |l ess than 10 (e.qg.,

15l ess than 9, IBsonts erbboddmetts, tBe adolydin pblyféptiflc tdnchaabih hinynoodcid he

non-vari ant counLer,part, aerol ysin polypeptide to |yse target cells. In sone

enbod?irent&IuCRIrehYdr-ioart CaEFbIRi 1Y (§6hyPepti’de/hds: o Tdef®cPabt-&leytol ytic
activity. ¢dahnoes sl e eke D, 0.1 YhRINOA g5 Yardaok Bepolgpln pol ypept | de

binds to a 'GPl noiéty are known in the art and exenpl i i'n the working
exanpl es. ideotica? fetharmptodysicequeiradedingehdadmofaord dete@ct degctethen imyndi ng

can b dopbs 0 BRGT BAFBRNF: Schnt ques and o dect actabl -1 abel ed
(e.g., a fluorppheiigyd)abeh&sdid Y&fueAt identity is defined as the percentage of
25  amino acids in a candidate sequence that are identical to the amino acids in a
reference sequence, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity. Alignment for purposes of
determining percent sequence identity can be achieved in various ways that are within
the skill in the art, for instance, using publicly available computer software such as
30  BLAST, BLAST-2, ALIGN, ALIGN-2 or Megalign (DNASTAR) software.
Appropriate parameters for measuring alignment, including any algorithms needed to
achieve maximal alignment over the full-length of the sequences being compared can

be determined by known methods.
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aerol ysin pol ypeptide. See, e.g., Hong et al. (2002) EMBO
J21(19):5047-5056. Likew se, nethods for detecting and/or quantitating the
cyt ol yti cwaabimistasoof an 25aerol ysin pol ypepti de or var ipamtuseé1e/063997 ar e

al so known in the art. For exanple, the henmolytic activity of a variant

Aerol ysin pol ypepti de can be deternj.ned by contacting the vari ant
pol ypeptide to ﬁg?%lrg mﬁ#ﬁhnts@mpa GAtieg @ﬁ&%&%ﬁ}ﬂ%@%%@%ﬁum of

henogl obi prdrghgiass e 4 ARah &85 ¥ih PORDYUHER thatQ@8eks ShJabilitA¥@fsd caipd Buckl ey
(1982) Biochem stry 21(7):1662-1667; Avigad and Bernhernmer” (1976) Infection

and 30 | nbueli varianB{o5ins 0B8%8-atB@yisin By peptide areckrBuakih dlye {ri @8BJestmbesiani on and
I ity 56 : 1249- 1253 d . | i d (1974),. I nfecti d
mmni 1y 82 radd s At wonaE 0t LEh BRER LD Htmh s AT Bl

activigy Byn-tAR, Valan@ftrm FacfPRE@aihe ok BensAAPSMN theQimify hall ¥eduenact i vity
possessed by the non-variant counterpart polypeptide, is an indication that
t he vari adepigied ypBRilBNAzsorr i He NG vdissanpne gt mpietafcthgdistidineyat Met hods
for obtaipj r S| I i r i i t he

ol ypopt 1 B TBar TS bRl RE RGBS (L1 PRIy By R0 121 o0y
and Sexenpyld dyisethe; thettheomde kit pgpitionedn3lies cysieie afd the alanardut pokitied 360 . (1989)
"Mol ecul ar doning: A Laboratory Manual, .2nd Edition," Cold Spring Harbor
Labor at or {# apystanc ew the Syepmge F%ROGB}OP RO 2 glygingu Sinssreraplagy non-ygig2)

" Curr emnt I 0 : i ) Puhl:i ghi LAt es.
Tenpl g(?e g{l\%ﬂgﬁg%ﬁ?lﬁ% ngéglngglrgéosﬁ[ﬁ Fllg\lﬂlp?o ydpseegt%ﬁgiag lrcl{.égéh %Et@;@ ne 1?% g?n any of
t he Aer onBnabersipahé thseab@scatipbadom@sisr Buesicrapd shandiane at ahindidoss ( see,

e.g., Sanbrook et al. (1989), supra). For ex | e, Howard et. al. scri bes
The’ | sof afFonCanaAS HirtibeCtos: PEN i oTrcr 0 b g bk ioied kB g an
aer ol ysi npp@liwpepti de from Aerononas hydrophila (Howard et al. (1987) J

Bact eri ol 169(6): 2869- 2871). An aerolysin polypeptide isolated from
Aer ononas sal mmsamaembaliniestsrthbeaianh a@atylsingylkpod) hasilesikan 100sld., Bi ol .

oo Bl S Vah Baty briy i 1t Y P bR aahl AR RO B or 1 erm nal

(car boxy @éro@@in%‘lj@bﬁli@@' Iysd tafRt @IBNIn WmdehBsAheBRUHhe ahHiiie adl@isequences
(e.g., sequences derived fromother proteins or synthetic sequences not
cor r espondelipentisic day ny detaetable pyiobeigractinigy. pr ot ei n) . The sequences can be,

o, XAl <. oA 9SG A0NAR M BRI le S U
Het er ol ogGP$ neesyardanwean tld @oandedeughified in the working examples. For
20  example, cell-based methods for detecting the binding between a variant aerolysin
polypeptide and a GPI moiety on a cell surface can be determined using flow
cytometry techniques and a dectectably-labeled (e.g., a fluorophore-labeled) variant
acrolysin polypeptide. See, e.g., Hong et al. (2002) EMBO J 21(19):5047-5056.
Likewise, methods for detecting and/or quantitating the cytolytic activity of an
25  aerolysin polypeptide or variant thereof are also known in the art. For example, the
hemolytic activity of a variant Aerolysin polypeptide can be determined by contacting
the variant polypeptide to normal human erythrocytes and measuring the amount of
hemoglobin released from the erythrocytes. See, ¢.g., Howard and Buckley (1982)
Biochemistry 21(7):1662-1667; Avigad and Bernheimer (1976) Infection and
30  Immunity 13(5):1378-1381; Garland and Buckley (1988) Infection and Immunity
56(5):1249-1253; and Bernheimer and Avigard (1974) Infection and Immunity
9:1016-1021. A decreased amount, or the absence of, cytolytic activity by the variant,

as compared to the amount of cytolytic activity possessed by the non-variant
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proteins useful as diagnostic or detectable markers, for exanple,

| uci ferase, green fluorescent protein (G-P), or chloranphenicol acetyl
transf er 286 200AFy250Exenpl ary aerol ysin pol ypepti des as welrlusasioneidbhods f or
preparing and 25purifying the pol ypeptides are described in U S

provi sional patent applijcation serial ng. 61/ 200,655, the disclosure of
which is POHYTRHE a?lgggm@ﬁelﬁﬁnwﬁ?aé%ﬁ%é@ Y%aptgolwrlfiép% reduced or| 1y s ome

embodi menfgent fo1LEAG&ENRLyCan be an antibody that binds to a GPl noiety.
Anti bodi es that” bind to hon-human GPI noieties have been identified and
30i sol at ed. Sedlctlndg for dtgdikingtan akrolyspopdypdptiieairippeduamg d vamani efythg4( 2) : 1412

i | at i f a t |1y i ti dy, that. bi to the GPI ieti
of Pl sl SR 2 HRTY RERE HeRap Bab R PR ol b S el T 1
wi t hi ns t hexdganaidlih the workaly Maﬂig)@r ide¥, SKi bdEbloak ti £3N989) ‘G@sIeEBLE an
anti body that binds to a human | noie used herein, the

ty. As
Corm " ant Chuine: A bilsrgonoManydols EditionstGald Saving Hethr ebeetoroPess.g. . | gM
| gG (i | i | I
L Sens bRl el Farnb Oy 4R B LT 00) Dbl Prhialis LI QLAY

chi mer i zedi®ogyGhGreht @ ublishinodysocatdd U MampkedDAN edvoding ad adeilyginuini zed

anti body, 5and a fully human anti body., Antigen-binding fragnents of an

anti body PRl¥PeRile can §e obtgingd fromsansiffithe 4eropigaayspesics datsriecE RgF® Fv f r agment
(scFvig apsihgsthh §8hni f ok @I oy ! TR oy o0fm F(ab" )2
fragrre(?\t : ﬂ?&ngch%g ragrrlrlélﬁ%k 'Sgé?g'gré’%g e(gopo ypggﬁ%’e@h into{ Rat Iﬁﬁ’cl udes both
t he heavyHandrd étgihtdesdréics theasalatdneandedhenteriedticnhe aaniclcdimabyd §aqoomashi ch t he

Fv is derived. | ddi tion, .intrabadies, mnibodi 10t ri gbqdjes, d
3 abod @S OBTE 18 G ST AR RS T Ao 20y S ISP odes )
248(1) 1 47766 e 56 PIMEOKAI |, A&%&%lfzzsi?l?_ ﬂ%‘ﬁr@ﬁhe NBlahRdSors Sikkahnorks 7~ 189;

Pol jak (1994) Structure 2(12)71121-1 on and Marasco (1997) Annual
Revi ew of sdNlhoniiiaob degeribdd nsFuckEy, (1990 RlodehoSiefdkolof8:83bR24andvhi ch are

i ncor por at,ed her gei refere i iy entirety) are also included in
the d fi ni't 9" & Sﬁ(%@?fﬁﬁ%&%ﬁ@@-«é’g&?g%ati ble for use in the nethods
descri bed her eimsonk &RRsdimbsts 2t deRINi@ polgpEptitletan eshbiaGeErmy ot he term

"anti body." Bispecific antibodies are nonoclonal, pref ‘erabgﬁ/ human or
humani zedteramal treehoxy or panchigueing)ndelsrans gebeteiotegops smingracyt sAqBEEs t wo

diff t ti . s .at | .ant | t

ther cof - af et Sa0Rss HhaRdron 8 FRESRLS B CRRh AR nBl ool BARMEL i g
to a GPl - anaiyataadalpy odciting froteirpXx ditpkequeh s carbgebt exaiplhanantigei¢ body t hat
binds_ to a GPI-anchore? protein. In sorrekﬁgi))?gg‘hgtgnts, t he reagent . can be a

i ganéf) f ofedc epiFlariemordetiding srmagelpiniy tgeet-ieanshsresafiilad and
include, W thRsC dihdths BLd@R (MBS HIAErRARRP BYuBS&s can also include

proteins useful as diagnostic or detectable markers, for example, luciferase, green
fluorescent protein (GFP), or chloramphenicol acetyl transferase (CAT).
Exemplary aerolysin polypeptides as well as methods for preparing and
25  purifying the polypeptides are described in U.S. provisional patent application serial
no. 61/200,655, the disclosure of which is incorporated herein by reference in its
entirety.
In some embodiments, the reagent can be an antibody that binds to a GPI
moiety. Antibodies that bind to non-human GPI moieties have been identified and
30 isolated. See,e.g., Naik et al. (2006) Infection and Immunity 74(2):1412 (isolation of
a naturally-occurring antibody that binds to the GPI moieties of Plasmodium
falciparum.). As described in detail herein, it is well within the capability of an
ordinarily skilled artisan to generate an antibody that binds to a human GPI moiety.
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nucl eoti dease acetyl cholinesterase, dipeptidase, LFA-3, NCAM PH 20, CD55,
25CD59, Thy-1, a-2, CD14, CD33, CD16 (the Fc7receptor I11),

car ci noervoyoni/os7ant i gen (CEA), and CD52. Anti bodi es t h&CThise@ 01065997

GPl -anchored proteins are well known in the art and are described in, e.g.,

Hal | and Rosse (1996). supra, Richards et al. (2Q0 tometry B din Cytom
76B(1) : 47- 55: Hg\éH r E&ﬁ%ﬁlﬁe%“‘toé’doﬁfg@t?%“glggg% tastmiipody 7 590;
Luzzatto 0 ; gt Y 7 ( 3 n et al.
(2004) A R B e T e L 3R89

commer ci abt ynyaandigbabindirfy forgment thereoSamha tedmumtiBpdyt inchidéwgyg,, al nc. (Sant a
Cruz, Calif.ornia Novus Bi.gl qgicals (Li,ttl.eton, .Col orado nd R& D

Syot e (HAREAgbP AR Mebod Ry bt Ribhs dsP B AGRan Bing an

anti bogly hhed filiytsndnQnab&R). - ANERALLEHIRE Bh8nBnt9bf &n &RtibodPikivdef 85, use in

t he di agnostic and/or_therapeutic nethods described are well known in the

art and desaglerddin antibpdy, eimedbashn Bedegwent (schvbtandikirggpentandfalit i ng an
Ant i body i tabl e Ci i - nti body
Chat by nalHb SR el 8F JPEABYT W8N 201 RO b pfi s BT POV
f ragment spslyperiate chain ties Goulekize dothwhe hedviyandilighl it varBbe fsgiowsiof thet he art
and descri bed herein, For exa nonocl gnal .anti - CD55 anti bodi es may be

gener at ed2RfE108dY ﬁfmhthém%%scFygE é@?"b‘feés 4 pdditeu iafrabgdiepsBinadidsept i de, or an
ant 1 ggdl Ctﬁa%@&%?,%d%ﬁab%é(%?,O%ﬁﬁ%oﬁgvsk% Qﬂ(jomﬁdﬁ)%ﬁ%ozz\gﬁ%oa’sa' sing an

I mmune response in ani ant i body- pro s and in turn
nonocl onaR4&mi:#b6d; dsdsoaynd &orts 6190 d Imitiheo/S\derhedy 23 16f): 1SGel8%aPvljdkodi es may

Fecombi naht ot LaRfi e SRS e B o rag) BEISUA R 6 i oduce
chi er | . A5, PO 01 A0 RS0 okl X TR (0 bodl serchpsed ot he

sequence of the nobnoclonal antibodies as well as pol ypeptides capabl e of
bi ndi ng t teferc@R indinshentisety prretabsionndnded iGHhe dadingtion, of antibodyvmdewwer

e L S S C o R 1

protein, ghbreedby ttrmFntibbike BipsRifRl asibodiks hcegorfaClonaD bRiftEslyas bait to
i solate the antibodi es or pol ypeptides on the basis of target specificity.
The produbemgnhorkmandgsidatithediss thd hatruiradingsecceibinesfoeatdpst borli es are wel |
Wi thin the. i i 1] . i t echnol ogy
can be usgg%? %1\{ %@t%e;%gs/ 18}@10?‘? f#o%eege%h{éé g@ %t}tfoéi i°C8 of%%t%ﬁ{etﬂgi%{jlf S5di es
produced discuwoed hateian cel | s. Thus, chimeric 25anti bodi es can be constructed

in order to decrease the i munogenicity thereof in djagnostic or
ther af®utic aphl 38R $BPRAMRRSE.BY ERSet PR ABIGLR R GRIAEBRTCH BT4STRT FPZzed by

humani zi n i i £OR; i 1t - I aprewor k
nodi fi cat ?%%@ﬁ%gg% f%g%t%%%tﬁée’%t Not%%fftaﬁ%ggldg%ga an ta{%a%g%d %Iggeflﬂ't e contents

of each ofomhembodimentsnthorgecatcd bharlmand by ar@Plearchaed pﬁﬁéini idRdi es can be
obtai ned ];Ilic%ror}e npirgt%}ns%?er rllegznn% a’m(j i?lcltugee, v(v:i So%t ﬂInitgtqglg %lk%ﬂgé phosphatase, 5’
nucleotidease acetylcholinesterase, dipeptidase, LFA-3, NCAM, PH-20, CD55,

25  CDS59, Thy-1, Qa-2, CD14, CD33, CD16 (the Fc, receptor 11I), carcinoembryonic
antigen (CEA), and CD52. Antibodies that bind to GPI-anchored proteins are well
known in the art and are described in, e.g., Hall and Rosse (1996) supra, Richards et
al. (2008) Cytometry B Clin Cytom 76B(1):47-55; Richards and Barnett (2007) Clin
Lab Med 27(3):577-590; Luzzatto et al. (2006) Int J Hematol 84(2):104-112; and

30  Thomason et al. (2004) Am J Clin Pathol 122(1):128-134. Such antibodies are also
commercially available from, e.g., Santa Cruz Biotechology, Inc. (Santa Cruz,
California), Novus Biologicals (Littleton, Colorado), and R& D Systems
(Minneapolis, MN).
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anti bodi es or fragments thereof, produced in cell culture. Reconbi nant DNA
t echnol ogy can be used to produce the anti bodi es according to established
pr ocedur eyoi2ntllosaisng procedures in bacterial or preferalpCy/usammonsioan cel |
culture. The selected cell culture systempreferably secretes the anti body
product. In an th r odi rocess for the prod |on of an anti body
di scl osed her ePH3YeMg n%@g %Igﬁﬁ?r? A deglab{’]m@ptoc%&ﬁ -Brehersdammal i an
cell, whi Hbtélﬁ‘%r hesh nﬁnétﬁz%ﬁfs@ﬁﬂﬁfé di\é%nlast?c M&Hrltﬂerx&%%et%a@ d¥&eH08

i ncl udes one or nore expression cassettes containing a pronoter operably

| i nked t oam WélllstowdNA theept emd desenbasidinrbe folloivgrgdecpapt i de |inked in the
proper reading frame to a second DNA sequence encodi ng the anti body
protein. The antibody protein is then collected and isolated. Optionally,

t he expr esidtiys SasG&icdk-findan Ampbdde a pronoter operably linked to

pol yci stroni c ée_. %\}@ 10 bicistronic) DNA sequences encodi ng anti body
proteins each PHNS gty fasperditsing mmﬁb@x@gap@@ﬁh@d}p@mblﬂ@ﬁor@ t he
proper regg r mamal i an
host cel |l s in \}%t{'r%ggpsplgggl}or%ﬁoltet%) &a&ﬂt]%tgn Fn(mc%{ ’fl%re rre Jl’eg§ lﬁlhl ch include
t he cust oaaﬁfoydaatawdarﬂ@b @wlbwfeamdbazn(lﬁ tizhirtesnd (fe@ct’rl‘tﬁ&&mmm IEatl becco' s

Modi fi ed Eagl e Medi um or RPM 1640 15 nedium, optional lé—
repl eni shegMje @Wl%}w E’ééﬁm(l@dg“m@t%ﬂ gsrekesngumay Chpce el enent s

L e T g o Rt L

am noet haaoin irmmsndgjem thusrmmﬂgemmmuﬂm;dmnfslm%mmalpcﬁmmwhlch anpbalye aci d, or

the |ike) | tiplicati.on of host cell i ch i cell s .or yeast
cells is pm%gwlg@e 188“’?(5“%’89{0? ﬁ?ggﬁ gay FHE? aée‘{ree]&}easeﬂ‘ﬁ%\%ofn t he
art. For %rﬂﬁhﬁ@dlé%ai»?%H&Eﬁﬁn@&‘hﬁcﬂ% %nﬁl‘)ﬂdtléér& vﬁﬁ%t@tﬂe%k/?ﬂﬁuﬂ&% wm LE,
NZCYM NZYM NzZM Terrific Broth , ni mal Nedi um
For yeast receunibirabt teclouduasr @emblaamtrt@dhmdmemw dvmuY@DO pr&RDe cMomdrigal  Medi um

or | e 0 t m In ro uc row s rel ativel
o o I DR R Rl B and B i bbb iR B BF MR PR b TS, Lo P v
anount s ofohbelofke Shfigsti@tsivaaisqlypEeaHi capdtc bObindiag ke h IGRI- aﬁ@ﬁdred yeast,

pl ant, or mammalian cell cultivation are known in the art and include
hormgeneola@t@@%@ﬁ%’léiwl@w ture (e.g. in an airlift reactor or in a
continuous sti Mo?é Je?%ﬁhﬁ’&&les &’e?l%a Eiﬁﬂplleakrﬁﬁﬂa&rhb?é}ﬁésgp@%g gﬁt'iﬂod‘%e‘é"t ure
(e.g. in hollow ers capsul es, ‘on agarose m ram c
cartri dgesay b3Qtlactgé uqu@,n:t g 1¢eels eﬂﬁreﬁm AP fr@@btﬁﬁf & Maﬁ&m@ahpxatesm be
obt ai ped by I tlf@é manmal i an cells in vivo. this purl[oose

hybr i %Q)rrare@em ag RAIgeQ; U BPIS 8 @sba&rt@ ijolgte theaitipegties

hi st oconpgt Y nor s.

Opti onal | y,ﬁ&ke an?gn?;r} Eletgrgselgg??fgeeggﬁﬁﬁ% 12 hyg?gﬁgﬁ%ﬁgﬁgg%{g&a{’fy m ner al
oils suc hn@rshpmalsamhehl(nbat patitetdinglarpenl] adboathe pprview of theckilled aitispect i on.
After onetot ree week he ant i bodi es arelsgbf?tedfromthe body fl uids
of those mamma %P%i@ﬂ% FhoRoBY CebRaUed' SOdHY &PREH™BY f usi on of

sui tabl e w&é&&&&%f&a&ﬁ%&@m@&ﬁxd R RetiRimgh &lseqRuE %hirﬁerfcr om Bal b/ c
mce, or transfected cells 5derived from hybridoma cel " Tine Sp2/ 0 that

prod uZ:% t hetihdpdisis cer ba perisbocticd tn ender to decrease the immunogenicity thereof in

diagnostic or therapeutic applications. Moreover, immunogenicity can be minimized

by humanizing the antibodies by CDR grafting and, optionally, framework
modification. See, U.S. Patent Nos. 5,225,539 and 7,393,648, the contents of each of
which are incorporated herein by reference.

30 Antibodies can be obtained from animal serum or, in the case of monoclonal
antibodies or fragments thereof, produced in cell culture. Recombinant DNA

technology can be used to produce the antibodies according to established procedure,
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injected intraperitoneally into Balb/c mce optionally pre-treated with

pristane. After one to two weeks, ascitic fluid is taken fromthe ani mals.
The f or egwpnregi/@mfoot her, techni ques are di scussed in, Por/usSzanPs®I7 Kohl er
and M stein, (1975) Nat ure 256:495-497; U.S. Patent No. 4,376,110; Harl ow

and Lane, .1 nt i bodj Labqr at or nual , (1983) | d Spring Harbor,
the discl 88 BPoSRHSHn Rpdoiat |0rm?é%yfﬁg‘§rr%%%a‘ﬁ@w§ﬁrpu o derselted

Techni queg|f &Iltu?é‘%zs%?ﬁ@?é‘%%l?@e&@tei &%%Hﬁbdlﬁzrﬁro@tﬁit' bOdy nol ecul es are
described I n the d@bove references and also’in, e.g.:W97/08320; U.S. Patent
No. 5,427, 908; Imh@th@an@ndlnmt amre@8s Wt The lsnﬂudtlo@loéaﬁ)an@mdefnhwlosed

225:1315- 1317 Parmd ey an h (1988) Cene 73 3051131§ hta%q a 15 Cruz et
225: 1315 LA BRI S, A0d, S0, (1990, Colic, 73,4081 318508, W15 Crue e
S, 403, 3184 irahdfSmddatigni hiiid woctd3 ThE Yect¥PRBIEAESR ormgleiﬁégs%n U S. Patent
No. 5,780,279; U S. Patent No. 5,571,698; U S. Patent No. 6, 040, 136; Davis
et al. (199%tessppisinings promeisropRably lied fo a fizst @N%HSQHU'PQW grodingal . (1992)

Acad. Soi ORGSR 35308/ REN e R KRch Biva (EGRY b lfne "

i ncor por atiecntibodi proteyn. r'Bliccareibody protdih e thereadllcctiand isolated. Thygtismally, cul ture
supernatants are screened for the desired antibodies, preferentially by
i nunof | uBICESBEATIOR EaefTgaHMOlusr agrompiet aprErdy Skt tomeiyeisssopicd§ gng cel | s,

ot - a0y B DN A RS S DURE0, Bl o AR R e

i mmunogl obukddrte a|sngttahpep¢udbumﬁ1ep$mmereadh@rfrm@r i n the ascitic flui d may be

concentrat ed, e itation with a fate di al ysi s agai nst
hyar oscopt o kbl Rt LB ey peru TG Rb RO b £ a ol hfugh

sel ecti ve,pBEARGL RS culRire %n'é&a' WkRh 1ﬁ51udketﬁ@%é@édar?%@inﬁﬁrd%&hfeerﬁedlé he

anti bodies are purified by the customary chronafography nethods, for

exarrpl e géﬁuCB@S ffqni axanplcoPylbeene- eMotdicd & aglerM aditiog DA EY) oc RPOARk6Igr aphy over

IIuI /or n affinity.chromatogr e. g. afflnlty
chr ont og ARG AP e ) T iR IR L R S ety 8 o " 1
surface, &a@%leraaﬁb eiiegroReh YiRefhing Supplerb&ltd (8 Ffé&l%ﬁtd]@ sacHRI nozmahor ed
protein at its surface, or with Protein-A or - Anot her enbodi nment
provi des mogporestendabexudats osHspalean pells, mnedn@m@rapwph@@qw 24 ine secreting
anti bodi e I e|n |n a
sui t abl e rgrrg% oeﬁ%&@b}nggl?(ﬂd@I%stgmg:lovgg&}%&ty 1186%%%’ olegpga?hoqrqh%?é) a
ce: : expr eagiiplgath ofinsh o&lﬁ \ﬁtlgh tus bautefialae]ls ar (Fkt c]:&*lﬂs MIﬂ&ﬁiniwday[mpt | de a
ce expressing. a SGPI-anc ored protein at its surface, or fr gment s
there®! ACHHAgBI NS HIBYC Mediadpowaip s For srampls: o i:rzaeﬂnﬁaglsb. t is
construct &Eﬁmﬁ?ﬂﬁ&gd{]&"edﬁl E'%\?%C?@l/l WYNP‘N ,Télnﬁ%?%tﬂa% Wi th
nmet hods we nown 1 n the art (suc e |sc osed in the
vari ous r 80O€}; éndds or MoMpamat Metdhen.eFor }twstr ﬁﬁkabbrmhl)me rhiydha indbrte cel | s

secreting t C nt| s are.also disclo referred
vt donantearsy BPe aRT AR e r ac SuRiRit i hREE Ral Vst Rbod: es
described hereppy,a) ptr&ﬁlcq§§ pfoRslcs Pﬁ%xfe'lﬁbﬁr}é anfbiyGRE PR RAD ARy rom
deep-frozen cultures by thawi ng and propagation in vitro or as ascites in
vivo.2%n méﬁthlepménttm toregie, la@e@nwwsoflﬂse fastyed aibotliss. Tasbnignepr ati on of a

gyg:,'l doma‘bac%erlal celrl1 yeas Cﬁ’lgﬁtl & gr‘r)lpn%ﬁan ceéH cu t%étl%ggllre o al rh?e ar? aI%D | molety or

include homogeneous suspension culture (e.g. in an airlift reactor or in a continuous
stirrer reactor), and immobilized or entrapped cell culture (e.g. in hollow fibers,
microcapsules, on agarose microbeads or ceramic cartridges).

30 Large quantities of the desired antibodies can also be obtained by multiplying
mammalian cells in vivo. For this purpose, hybridoma cells producing the desired
antibodies are injected into histocompatible mammals to cause growth of antibody-
producing tumors. Optionally, the animals are primed with a hydrocarbon, especially
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15anchored protein. In that process, a suitable manmal, for exanple a
Bal b/ ¢ nouse, is inmmunized with one or nore pol ypeptides or antigenic
f ragnment swof2p11e05gesp CD55 or CD14 or with one or nore polPgpaske1dessor

antigenic fragnents derived froma CD55- expressing cell, the
CD55- expr essi cell itself, or an_aptige arrier contalnln a purified
pol ypept i ezl s kst %é&lSt@FﬁeFfa?lFE}WP SRR AR Pkt 6 TR A8t th & 20

human GPl oiDisahdke vieeks, Wﬁoo&@@ﬁﬁqgola@ﬁ o8] ths bBH@Hufﬁ%‘Bf #8 t he human GPI
moi ety, perhaps at a high amount. Antibody-producing cells of the imunized

manal ar eagmeain Boriexfingle, hylridomaraslle pbthinsd dy dition efeduitebleimyelaud t abl e

nyel oma ceI l.ine, hybr i bt ai in.the fusi.on are cloned, and
cor | Ccrongalssul SR oiiingPEen SR Thn B A PatChs LRI cxanp e,

spl eens celbgveafifrdahPbredomLe!l RS2 aVprbluccdhe d&ired antdIdig@nehor ed protein
or a GPl noiety are fused with cells of the nmyeloma cell 1line PAl or the
myel oma c#li¢cted ingappdealy intg Baitiematstantiead inyrsriegted evifisprastanct Hefterscr eened
for Se”ﬁ/éfg%c}%&&%s%‘iéhé%ﬂmﬁ‘l@&dh@g%ogrﬂh%%ﬁl gei tive hybridoma cells are
cl oned. 2’ prepari ri 511 ne include i muni zi ng

Bal b/ ¢ m ce 30Mic foipgdng, ngd sﬂier: uécamﬁpmhm digedésed in, forr @aetpild, Koasdrlayd an
anti gen of I nterest several time four to six ti nes, aQver sever al

nont hs, eMjlsteibd{ e AV —éﬁé%é‘g? %Ph‘@m}@%l”e%% b Ferlppawdlggc mmuni zed

m ce e t Fm t sed with
cell s?(?;)f %ﬁéﬁ%é %&lefeﬁnl& i ne g\f(}g%zdﬁfgs sHedr@éreg#e (g&fl(ﬁsgl%cs)r?lti pr onot er,

pr ef er abl whypohl ayeallhyicenmregécyh@bm bl?rrefeesmabl I,echmk;eemeﬂmrmepaedtio& ore fused
with a three- tot #& Xces ehen cell§fromthe|m’run|zed m ce
in a sol ufSeR H@H&%}tﬁpﬁ@ HEES 8650 %ﬂ Ju s HEG SR PBARISG I col of a

mol ecul ar e‘éﬂ&ﬂﬁ@ﬁ@&%”@ SH@ARnt Kb 827 b6k fUJ§'%ntN@S%@B'ﬁWSrﬁlﬂ?Xpanded in
suitable culture nedi a as described supra, supplenmented Wth a selection

medi um f 698 xdrpice 2@Aﬂ3ﬂréd8b?nPaamlew@ngSanth P&\G¢re 133 06r & Ded-apr event

The a1 oA B U e Y AlaRtal it BT AV TN ant 1 boai es
and anti gspobupging. Pét@ﬂmtSSzZSWGWOSXJM&IOSWW/I56_7'9,5Uf8.Q’meh’y\NoOr nor e
different 10 sg&m es ., house and human%\}peChl nmeri ¢ anti bodi es can be

produced W78B.2A%ULS. %Fﬁlilt .6, def198n - SPattas @Oé(bé%@'f[?%’iist%} ab19¥ed into
human con {

4,816, 567 a%{'etr A?%?%aﬁ%%%\g Q%ﬁuﬁ%é lfr%;I?F%Odl es Rm% ezfﬂéz%ﬁ%& AJygrctho make
Ei hem nor e26: LHZISatﬂ295,chthul|@§ta¢|(i20(ir)1(l)&rfroap‘{iﬂltl (Aazltzd cﬂaz (Lg/ggd 7(21715][2@7%3 ther
etecting Type I] PNH c S 15The nocl onal _anti bodi es of the present
di scl #&ur éOI}t?R?T’ plgachef w@mhzaée mcpwa%%wmw&wsﬁr%ﬁﬁhthe & cgtiretpuse)

ant i bodi es. - HuTRaLaPdiRke SR ATAN &Y R EnPAELIAhABbdcuiSeT Ul as
therapeutic agents for ns because they are not cleared fromthe
circulati pwfasntraélplbd'l1mnamoﬂuu$scean$talbur@ & GRIng (@R3-amohorty prot@hd y provoke an

adver se i nmune. reaﬁtl on. %f gy a hunmani zed anti bodg has ,one or nore
ami no expressing cells, by 1rnrnuno ofting, by an enzyme immunoassay, ¢.g. a sandwic
assay or a dot-assay, or a radioimmunoassay.
25 For isolation of the antibodies, the immunoglobulins in the culture

supernatants or in the ascitic fluid may be concentrated, ¢.g. by precipitation with
ammonium sulfate, dialysis against hygroscopic material such as polyethylene glycol,
filtration through selective membranes, or the like. If necessary and/or desired, the
antibodies are purified by the customary chromatography methods, for example gel

30 filtration, ion-exchange chromatography, chromatography over DEAE-cellulose
and/or (immuno-) affinity chromatography, e.g. affinity chromatography with a GPI-
moiety, a cell expressing GPI-anchors at its surface, a GPI-anchored polypeptide, a
cell expressing a GPI-anchored protein at its surface, or with Protein-A or -G.
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20 acid residues introduced into it froma non-human source. These

non- hunman am no acid residues are often referred to as "inport" residues,
whi ch ar ewOypiloariisy t aken froman "inport" variabl e doneCm/USkEwlsse7 of
prepari ng humani zed anti bodi es are generally well known in the art. For

exanpl e, humani zati on can be essenti al | erformed foll ow ng the pet hod of
Wnter and co- GPYREFgm %‘g’éantePr@Yl?iesJ%ﬂ%gsét 01‘2’%‘8&’?6@1‘@@851 0%6&@%2?&?22-525;

Ri echmanny;gt se%&eﬁn% 19863 diNaditc R d332inS236 BEhoi AN G /EPNARNBR-dEfrofin ine1 988)
Sci ence 239:1534-1536), by substituting rodent CDRs or CDR sequences for

t he cor r espbli mgmeeludneasmple, ardbbrtaninamunipediyith AIGR]-meiety. ecgll, St ael ens

et al. (2006) Mol ol 43:1243-12 I n sone.enbodi nent.s, hunmani zed
Forms of - ROMEHUMRGP CEegors it SEftatOhbar Do AT FRAR AReT SRS § ect pi ent
30 ant3 bodip)-ahshotbd Sty Rafsvarfadd be fra aits FREITN Al RabeURBlaplibtdre I eci pi ent
anti body are replaced by hypervariable regi on residues froma non-hunman
speci es ( Bdgecddrem wasiyymenied rabbiaisrensiictadsand neamsst for thsrdepissl hunan pri mat e
having t g, iEDid 8 SREEIEL G Ynedld Uit dion N R D68, SaRaCiy. | n some

i nstances, fTranmework regron residues o he human*1 nmunogl’obul i n are al so
repl aced hyttods dBslpedbinnie Raifvub vifarnEddncitpsralcd el beetfcrbaey. nut ations”).

I n addition, phage display libraries can be used to vary am no aci ds at
chosen positi oRYOUdeMt fellsitacisting Bsdyonostpnakrndibodigeansabigetisglessd o hey

humani gz ed | . ] i . n framework.
" Fur | or R B Ga S e LR, b L e Sl BROHIRY, T
conpri se destitletehertinatf thar desimed sifeotdvdy) andtdas be egpgnided fromnddepdohzeor i n t he
donor anti@(t)u(%é%i n.order to further. inprove anti body properties, such as,

for exanpf Y thpvinegmdgreRagriien uée Po# SEFS %) "Rman anti bodi es are al so

provided in the gioed QaMOEmMchRS J6EH 1shtoRAed RRRtd Reghtatidigtiaudes anti bodi es
havi ng vari able and constant regions (if present) derived from human

germ i ne hyhrideot esblinescgetnemoneclondl mettbodittsiagaidbtesGRamoicticonedePhi no aci d

resi dyes not encoded human _germ i i mmungoglobul in s ences (e.qg.,
it &t ons P RARRGE- o) A TSRS ¢ bt fde SRR PP bY bl AT E R O or by
somati ¢ Muh@uhioBd With\bhy 0} mol’%yl&fptidém dn€iEERic RUPMBNtEBE, ichodyDsslees not 15
i ncl ude anti bodi es in which sequences derived fromthe gernmine of

anot her nfiHIor avithsgrsor azore polyneriklcs onpienicHpgmepsalriyedfremd GRS human

f ramewor k C [ i I i u . human
ant i bodi e$ pﬁag“;éﬁ%e&get&? o2 5f'$§m%?f?§§glégtﬁ‘%l§ %%gfé gﬁ%gdeplrzcyéla%er%ﬁﬁn%ﬁn%%i body
genes ( capunyficigpdliyepyide haddserilfed) ,Siahilwgy,shé shafb)al ciobdinmguiid¢d wahd const ant
(C exons) or from human_cells. For 20exanple, it Is now possible to
produt® t PumayERT oy raliragnent ghereal; ereoplly Hiat exgyress the human GPT moiety,

perhaps at a high amount. Antibody-producing cells of the immunized mammal are
grown briefly in culture or fused with cells of a suitable myeloma cell line. The
hybrid cells obtained in the fusion are cloned, and cell clones secreting the desired
antibodies are selected. For example, spleen cells of Balb/c mice immunized with,
25  e.g., a GPl-anchored protein or a GPI moiety are fused with cells of the myeloma cell
line PAI or the myeloma cell line Sp2/0-Ag 14. The obtained hybrid cells are then
screened for secretion of the desired antibodies and positive hybridoma cells are
cloned.
Methods for preparing a hybridoma cell line include immunizing Balb/c mice
30 by injecting subcutaneously and/or intraperitoneally an antigen of interest several
times, ¢.g., four to six times, over several months, e.g., between two and four months.
Spleen cells from the immunized mice are taken two to four days after the last
injection and fused with cells of the myeloma cell line PAI in the presence of a fusion
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capabl e, upon i mmuni zation, of producing a full repertoire of human

anti bodies in the absence of endogenous i nmunogl obulin production. (See,
e.g., Jaksbavittes7mp al . (1993) Proc. Natl. Acad. Sci. UBATAG2@5533997
Jakobovits et al. (1993) Nat ure 362: 255- 258; Bruggemann et al. (1993) Year

in Imunol. 7:33; et al 9 hbture 35 : 258 Transgeni c
mi ce St r aPRE S PEET @pﬁ@éﬁﬁakneelyesht%ﬁ% éﬁhé al@H@eog ST ear r anged
human i myaagl Ryl itwasRESId él;&esswrgﬁee%auqﬁﬁﬁ%emﬁﬂnﬁﬁ% Iﬁfaé iPpt h the heavy
and light chains of human antibodi es and woul d function correctly in the

m ce, undeqlgmrngbnrtzemmgahgérﬁ@% tOtabOptriﬁ% delyathylede ghyepl diodyolcepler t oi r e
simlar to t n T e tran c mce C n be zed th t he
Carger 30 sielf oy AU "Reerde o iR DS o b Fu R iRl P B B ik e
CD55 o5 CRy ééé)mwt sﬁtfaﬁ‘ﬁﬁts@plﬁerﬁéﬂ’c@d Seharser¥tie! me@as, Fdrexampicdedires and their
encodlng RNA. Nucl el ¢ acids encoding the antlbody chai n conponents of such

ant i bodi emeﬁrwl rhegulse ind¢ryple dn erdgiotevean hommal melomg eplls hroay vect or .

Typlcally nucl ei ¢ acids encodi ng heavy and |i ght
chain sequen gg%gg gﬁ%agmﬁhémghgﬂﬁeparate popul ati ons then reconbi ned on

insertion int OThélentV@Gte@rand staginchith dieresfyagby ethimeny.” ofhitreeic uedbaalicsr ecei ves
a random conbi nati on_of a heavy and a light chain. The vector is designed
to expr es §n<h%ﬁt}g66ﬂ’§ndé%ff?&m%s £g0f eorapriscaiertinsfise e etmarrdiffFspl ayed on

the o ?eg (S g ﬁwﬁ%e &ﬂ&@bzycﬂﬁﬁ&& BQ&E?USIH%%)rB&?ceH%{h%ouS or

exampl e alns can expresse proteins wth a phage
coat pr ot eamrabﬂer egonbef desired spacifiaysspbfed in® phagecondtaetr doaidie genedi spl ay

packages can be screene y es blndlng to a target. In
et e on, St Gftoranare b S £HBENGA RS Pr Rt agandh SPPay T br ar oo

10( HOOgenQﬂ’cﬁWd?ets c&h be fnbdRTeN td maMQtthethlgire s@t%ﬁe%@rlhurﬁ@f Hmi&l a@hcaﬁ&?gl) J.
Mot. Biol., 222:581-597; and Vaughan et al Nat ure Biotech 14: 309

(1996)). GW@th@ﬁmdSﬁmdgecmmbTﬂmﬂéQN&hﬁﬂbh created whi ch use randomi zed
conbl tlons o]

fuIIy uman anﬁp% @B@iﬁﬂﬁggﬁgﬂgﬂﬁ%&ﬁ%pgﬁmﬁﬁgngnygﬁrO Engﬁglgeron anti gen

human- | i keoriid omﬁielﬁoe huBes), (e g, Inoust) sntibbaite NHuhaNesd o6CH 4%1&3&1 m@»b@so 209,
4,634,666, and Ostberg et al. (1983), bri doma 2:361- 36 the contents of

each of whicdrtiguiariyrsefubay heegcwes aschisHyr huspass daeawise oy 19eq Rotetraradet y .
o e SRR AL LA i WIS ROR 0,098 BE QAR Sl 250
188: 483- 49&5»{er§ehﬁmﬁﬁledbeﬁﬁlbﬁsﬁd§r&8al@/t aWhimahized anthvede hys driecgmee ahenrb by
refer 266] Ceacltlg rés?deuleg metlpotdluéeedt 1)1/1t0 it %orn a non-human source. These non-human amino
acid residues are often referred to as “import” residues, which are typically taken from
an “import” variable domain. Methods of preparing humanized antibodies are
generally well known in the art. For example, humanization can be essentially
performed following the method of Winter and co-workers (see, e.g., Jones et
25  al.(1986) Nature 321:522-525; Riechmann et al. (1988) Nature 332:323-327; and
Verhoeyen et al. (1988) Science 239:1534-1536), by substituting rodent CDRs or
CDR sequences for the corresponding sequences of a human antibody. Also see, ¢.g.,
Staclens et al. (2006) Mol Immunol 43:1243-1257. In some embodiments, humanized
forms of non-human (e.g., mouse) antibodies are human antibodies (recipient
30  antibody) in which hypervariable (CDR) region residues of the recipient antibody are
replaced by hypervariable region residues from a non-human species (donor antibody)
such as a mouse, rat, rabbit, or non-human primate having the desired specificity,

affinity, and binding capacity. In some instances, framework region residues of the
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anti bodi es are further discussed and delineated in U S. Patent Nos.:
5,939, 598; 6,673,986; 6,114,598; 6,075, 181; 6, 162,963; 6,150, 584;
6, 713, 610woand/B78687, 103 as well as U. S. Patent Publi caPCcomsking/055997
20030229905 Al, 20040010810 Al, US 20040093622 A, 20060040363 Al,

20050054055 Al, 20050076395 Atl , %2%350287630 Al . See al SO.J&‘rl’qlt ?I’ nat i onal
Publ i cat i BHRABENMEPL0) 28 SINGPYBF B SRICRRRdippReB Y mas sesidigy *Bur opean
Pat ent  Nog,1feR ‘848 uthadnd) - InTlRIitHnS hR WiPhyafor&dshafbe LHGI BRAME- Ci t ed

patents, applications, and references ‘are héreby incorporated by reference
in their emtroragids.at tiosam paditiersneithiv ¢heagpibodic sequendeerldic prorettidiolg GenPhar m

I nternatipnal,. Inc.. 30 haye i]i,zed, a . "mnidocus" approach. In the

i 1| oous NapmaE e R alg S St Sene O R EraBRBRFE T < ne i nel usi on
of pi escesF(ithdnétd hamagiotesnd EHiMBiddantiBodie st behbdific®@REcopri¥er e VH genes,
one or nore DH genes, one or nore JH genes, a nmu constant region, and a

second cofestdaas thabyic aat (opneéfethasegpigntgashed cens timdonoe gitdhory ar erdebr med i nt o

o cont U i e WSS o382l (P SoROLRST o gidge’ Loed
5, 633, 425fuktiGibl, 016; 5, 770, 429; 5,789, 650; and 5, 814, 318; 5, 591, 669;

5,612, 205; 5,721,367; 5,789,215; 5,643,763; 5,569, 825; 5, 877,‘397;

6. 300, 129 5. shullpbenagantdediesgre alypprgyided in @9 flisclogureqThe gy edagt whi ch
are hereby. i + ; . No. 0 546
075 B kR0 ARG B fbod[ SHEHRD SEria R By AR REIREER RN oD 0040 o
92/ 22647, diycdAtR2 6uidan YOndBke iR NpgMbu DA Q0 EGSs. MImAd ARBEREGs D 96/ 14436,
WO 97/ 13852, and WO 9&/ 24884, the éji cl.osures of. each of vsgﬂ.ch are hereby
i ncor por atElrd6 IR And Frsidues hetracoded iy rumpan eciiaemERqeloHiy| or et al .

(1992) Ng%q%ieﬁ'ce@‘@é.g.?nB@eﬁionggftroﬁg&Zi;by%ﬁdbrﬁBr le-sped PR RhuthBinesis MHHL! - 5:
647; Tuaillon et al'. (1993) Proc. Natl. Acad. Sci. USA 90: 3720-4; Choi et
al . (1993pr Masamasic@autetiorcd 14vo)1 Howevom bertgret huhan gntibody” diss npe 368:

856-859; Tayl | .. 994 t ti | | .6 79-591; Tuail l
ot o 15 ( 1 50 R fmBhodit iniiidg PREAIEL Rl B RHIR o Ghan R T o ' O
Bi ot echnohfgimalin sBdkss, A ad 2 ThiRisk,| ARe @ée@%aftéce&ﬁshuﬁuﬁ frasewbgrunol . 10:

2998- 3005, the disclosures of each of which are hereby incorporated by
r ef er encesqqychdss (ire. dptpanggegl antibodies). Fully human or human antibodies may be

derived from transgenic mice carrying human antibody genes (carrying the variable
(V), diversity (D), joining (J), and constant (C) exons) or from human cells. For

20  example, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. (See, ¢.g., Jakobovits et al.
(1993) Proc. Natl. Acad. Sci. USA 90:2551; Jakobovits et al. (1993) Nature 362:255-
258; Bruggemann et al. (1993) Year in Immunol. 7:33; and Duchosal et al. (1992)

25  Nature 355:258.) Transgenic mice strains can be engineered to contain gene
sequences from unrearranged human immunoglobulin genes. The human sequences
may code for both the heavy and light chains of human antibodies and would function
correctly in the mice, undergoing rearrangement to provide a wide antibody repertoire
similar to that in humans. The transgenic mice can be immunized with the target

30 protein (e.g., a GPI moiety or a GPI-anchored protein such as CD55 or CD14) to
create a diverse array of specific antibodies and their encoding RNA. Nucleic acids
encoding the antibody chain components of such antibodies may then be cloned from
the animal into a display vector. Typically, separate populations of nucleic acids
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In certain enbodi nents, de-inmunized anti bodies (e.g., antibodies that bind
to a human GPI noiety or to a GPl-anchored protein) or antigen-binding

f ragment swoherigsf2sar e provi ded. De-inmmuni zed anti bodi es POT/Us2a1096599DiI ndi ng
fragnents thereof 20 nay be nodified so as to render the anti body or

ant i gen-bi ndi.ng fragnept .thereof non-i nogeni or less i nogenic, to a
gi ven spe%@é%nggcb@@l -l&lgfﬁ%m SEHITNERS aggﬁpe an%@eﬁsmrmipﬁg@ﬁmﬁ@wami body or

ant i gen- bisdlrfignfif AT ST RS HibELbE]slen AVl eifen/@iph R hlectspehni ques

known to those skilled in the art (see, PCT Publ i Cati on Nos.

04/ 108158reancNOrapdp B4 Mbinatico of eyl and adﬁélﬁnhaimoaihe wectenis degegned25 bi ndi ng

fragnment thereof be. de-i i.zed by identifyving. potential T, cel

epi Dones apers ataindy Saims s larEy fmds S Rhiendnd fisBRuelon fheout  ne
ant i bogly ggrf@ebkg@wpmyrﬁdbmefcbﬁ@ﬁmg the ReEBOT FA R ak FRDMIING I P ORI cdfior € of
the potential T cell epitopes and/or B cell epitopes fromthe antibody or

ant i gen- bbaexmiessed ayivsion prefemes gith o phrage geahprecindeim ghoreees sifpeeraf the
Cechn o g ! . HES Cih .
rmy ¢ hen: oS o Ep BT pha e G RIAERR fof Qs s bt TR " €

ant i gen- btowiangtf r agnments thereof that have retai ned one or nore desired

bi ol ogi cal activitjes, such as, for exanple, binding affinjty, but have
reduced i munoe#iditian, humen pefiRodics can Be Aetivod; fryn pbissrdisnlpy orgees epi t opes
and/ ofn B i rpi Ul C yry in the
o e Ty B P SN g ot PELEORPE LB D1 cat i on
No. WO 0222B92B2397; and Maughan @l i(h0%X) NauoretBeerbati tuge9 (1806)) bBphtbefical assays

or physic hods (such as, for exanp]e, deterni natiop of the binding of
pept i des Phpemer s BETCAIGH PEH TR Wa RO TG S N HORIP hY ictiSept i de: MHC

conpl exespfQah Q@ibzdg 8l tegiG e B QLR cfib P8R bitRch REIS BmidPartB6&icY 8arf e ant i body
or antigen-binding fragment thereof, testing of° the protein or peptide

parts themadé iughiel the ¥mregiens are aniynainsangiktchintheirdvidee nog.edl. gteof t he

oati by wPh & FenEgeRPsOahma b e BRLbRBHiesy i LR ARE ey A & Cel 1 £ om
the speci 867,k €AY Ef dabe ol RBIthiabOTY0Pbraddtl @& b iré¥dicnee frtagiEent ther eof,
etc.). In various enbodi nents, the de- imunized anti bodi es descri bed

herein ip@Nﬂé@lde-innunized_antigen-binding fragments, Fab, Fv, scFv, Fab'
o, £(20) 2, TRRPEL 0L LRSSy LTS A0 B SYRASRLER,
humani zedGehedds Y 5HdGEIB6aGtdch add @skobavick @P98)fJ Eival Myl 98B 88-ad5aht i bodi es)
synt h2e(§ e dils?lggﬁriesb gfd \Evl?i%h grnedheieebr}]j ihgoyrgérgtee%ibgl rgf%}reinlgg 9nl t%gi'r entirety. Human
antibodies are further discussed and delineated in U.S. Patent Nos.: 5,939,59%;
6,673,986, 6,114,598; 6,075,181; 6,162,963, 6,150,584; 6,713,610; and 6,657,103 as
well as U.S. Patent Publication Nos. 20030229905 A1, 20040010810 A1, US
20040093622 A1, 20060040363 A1, 20050054055 A1, 20050076395 Al,
25 20050287630 Al. See also International Publication Nos. WO 94/02602, WO
96/34096, and WO 98/24893, and European Patent No. EP 0 463 151 B1. The
disclosures of each of the above-cited patents, applications, and references are hereby
incorporated by reference in their entirety.
In an alternative approach, others, including GenPharm International, Inc.,
30  have utilized a “minilocus” approach. In the minilocus approach, an exogenous Ig
locus is mimicked through the inclusion of pieces (individual genes) from the Ig
locus. Thus, one or more Vi genes, one or more Dy genes, one or more Jy genes, a mu

constant region, and a second constant region (preferably a gamma constant region)
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In sonme enbodi ments, a reconbi nant DNA conprising an insert coding for a
heavy chain vari able domain and/or for a light chain variable domain of an
ant i body-wexpriessisng cell line is produced. The ter m DNARCrstudasssendi ng
single stranded DNAs, doubl e stranded DNAs consi sting of sai d codi ng DNAs

and of co ary 20 DNAs. thereto, or thes | enept Sin

st randed) %%?%@uctﬁ%@ﬁml%%o ay AHRGR é@e%pﬁ@cg ébeéiﬁg

vari abl e Q%WQ lf’a!i'éﬂt(Nosa5'549*8"07099!15‘80’@5'@@'8@5‘196@5 @2@“5@33@@“ body (e.g.,
an anti - antib or ‘an anti-GPlanchored protein antibody) can be

enzymat i c&l66,006; fcmm&alsm%%ﬁamsﬁ F1elcB 118 5 SOMHED S, w@zwmswamsﬁa DNA

hai n var PaBP e don 1O o HORaeaht | TR Bo O ot R0 (e A0t HEht 1o DA | s

a DNA £ncogdung7a theaxylosliad &F wich ak! IRrdRMREdtpaaetd o ré‘felrdng@tSe@ habn variabl e
donmai n of the above-nentioned anti bodies in which one or nbore am no aci ds

are del et EdropeasBatensdyo. §r54607A dhlg deicnptionad Ratcot Puidicetiont Ney: V@i no aci ds.
Preferably,53hfk n@ 95/2%%55,98(1{5%2?’%6%7 9/325’}119 V&@B‘? 22’% Rgoheavy chain

vari abl e domai n’and/ 6r “of al n vari ab omain of the

ant i body 941/005693??17@&4(2558@,%0696@1@85;WDQMBgﬂzzaﬁdU\roaS/aMB&zatth@ns. The term
nmut ant DNA al so enbraces silent nutants wherein one or nore nucl eotides are
repl aced Byclotiey ofiseh ebvhisasraherrdy MeomeRiEioicreuaih gt same ani no

aci d(g - §9@m&ﬁ%ﬁ§};&@é’i%1.§§§g%ﬁﬁ%@le?ﬂ 284 R&J t_geézgé‘ éﬁ&?&%; %ﬁ%}?%k‘ence

Degener at e sequences are erate w t e meanin genetic code
i n that afmmnka/nd:tedd; Muaiben ctofl. (1023 )gdve. d’%l aeed. r&pl[éizab@l) By2ovhehoi

nucl eoti des resyltin change of m nao, acj uence

ori gi nal I § aé%é%ﬁ“@ifc e’ﬁ@@gﬁeﬂg %O&f’ﬁg@ﬁge@b%@%”%@f g%g%g to their
di fferent Th{let ét'a@t('l%M)?ﬁieh?a?zo%‘ﬂﬁri?ﬁunfofo%?%e@?y 1591, ﬂ?aﬂldncéﬂ'aﬁ(l% gns which
are preferred by the specific host articularly E. coli, to obtain an

opti mal ekpresdi byt 6f53-he Figaviyd @mél(ﬂl”ﬁ)rNWe\Bioﬂeelm@ng@B% and/ or a |ight

o oAl R B eROB0F T e htlag e e B s AR a1

accor dl ngwheheé hadsy tidemordtéd bihefatice id el entif@y assenbl y of corml ete
tetranmeric i mmunogl obulin nol ecul es and the expression of chineric

anti bodi es, th& Wé@mnwemerlﬁg@m@edc@@bﬁ@w re. Jr@éhbydlﬁﬁﬂlat bigAto chai n
vari abl e 9‘3{1& § gy 01%}2%?90 X"bb?ﬁh&% &@é{fofe rB%’Pgh{‘% %\'ﬁ&m Hl% gsor heavy and

| i ght chaln con mal ns, erre 0 app Flate host cells,
for exanmplierafterprovided. ppe-atihinized totitvydidsi o ane@dnouslﬁdmgﬁlagm@ﬁﬂsltméﬂf DNAs
including an_ inserf coding for a heavy chain nurine variable dopmain of an
anti bltly BRYD ﬁtr%qdéfi%d Ypsde rgngenthy grabPdysr P agRN-RIBARE Aragent tﬁeﬁe()%xarrm e yl,

y2, y3 or yé mbi nant
n 1mfnﬂn6?e'?1§d BH1c 1?%9%8%%% %{Ierpéé)ﬁgll 5 %%?ﬁ%ﬂ%ﬁ?% ;

DNA5|nCU|ng an sért coding e domai n of
an anti bodshié¢weddg malifyiigitie ancloriytanhtigonrtinding dragmekt thpreef etilathgyarlyc, are
al so of a variety of techniques known to those skilled in the art (see, e.g., PCT Publication
Nos. WO 04/108158 and WO 00/34317). For example, an antibody or antigen-
25  binding fragment thereof may be de-immunized by identifying potential T cell
epitopes and/or B cell epitopes within the amino acid sequence of the antibody or
antigen-binding fragment thereof and removing one or more of the potential T cell
epitopes and/or B cell epitopes from the antibody or antigen-binding fragment thereof,
for example, using recombinant techniques. The modified antibody or antigen-
30  binding fragment thereof may then optionally be produced and tested to identify
antibodies or antigen-binding fragments thereof that have retained one or more
desired biological activities, such as, for example, binding affinity, but have reduced

immunogenicity. Methods for identifying potential T cell epitopes and/or B cell

26



20provi ded. Anot her enbodi nent pertains to reconbi nant DNAs coding for a
reconbi nant pol ypepti de wherein the heavy chain variable domain and the

| i ght chawo 2omwisatsbe domain are |inked by way of a spacecTgrsoup/osptional ly
conprising a signal sequence facilitating the processing of the antibody in
the host cell and/or a DNA sequence .25encodi ng a peptide facilitating the
puri fi cat PRIPPGY n{ﬁﬁ%@&ﬁ%@ﬂ&&&}l PriIcERnIque) W&@@%%S o%orﬁxadﬁlblﬁ de spacer
and/ or ancag ﬁlﬁtion-ﬁhlﬁle%ﬁs Es‘é@le.%@! Hcor Pﬁﬂicﬁﬂ@rﬂﬁo! Wwa M@@@z_%@),tiﬁ vRfo & iIPNA codi ng

for the agent useful in diagnostic or therapeutic applications. Thus, agent
mol ecul essiihd tishaixacs; aixd bislogrcabassyyses, phesipd anethdds (suchyweor cegpatit.e of

catal yzing the activation of prodr rticularl i.ndi cat ed. The DNA
Cncotl oo dgtaEaR% e AR R MIE BRI St B Rt T oy e
or toxsn Bﬁ_@ﬁ@i dTPepiNd MBIC orfipleRditto ?tﬁ“eGT edf recaprsTrsim BR é@@@ﬂ_’oqgce@\‘/e met hods
wel | known in the art. Accordlnggy,fthe nonocl onal anti bodi es or

KQf,

ant i gen- bthedingigody eigtiaesbivflingHeagaont destiag ob ghoparisth amepBeédli es or

ant i gen- bj ndi : [oXe\p] ts, for
xarpi o, PO EAHEALRoLE by RE, 18 1 OHCCBLREF o EhR SRR e

monocl onalecaivt ithodhyibody andrtigen-bhidivh figerhdr gieesil, @asstidg widnjraigaéetd t o an
agent such as, for exanpl a cytotoxic agent, a snmall nol ecule, a hornone,

* E1 . . .
an enzyneanigadyiseanstifuied wih immuge sistorpcells Ty diesRecicytogesiyddfi metic, a

5chem gal a; i | . 1N¢ I i seguences
(suc hnhgs glgﬁogg%géﬁk%ﬁ%wg%%@ %&ég%rlg%gg%ghgltl ?é&ﬁ%gh@?g&?&ké&?ﬂ%&det ectabl e
| abel (e. gnmuancdiRitodicX-desyibedhtremshelnde dgentpnizbdiantesodntdimp| ecul e,

etc.). In_certai odi . nti body or an.antigen-.bi nding. fragment
Cher o ( Gognetidi B sl g g P i St ke s Aoang BPRID] nied 1 o
a nol ecul gydifidked AHHBARE Bubhgs, B dxahipie cﬁ’ihle}ila,esiﬁélé CRARYCOR-grafted,

10anti gen-bi nding fragment (see the section entitled "Conjugates" ).
Sever al pbewatiked, vdbt bmayatibadicaraed avdidialyl seleted anheodsprsysticon of cl oned
heavy §hai n. aOHd Ii?ht chai nt.genelés]éf.n mammal i an cells. One class of vectors
rel i el upBH RS PAE SgP R rdIr S AR Fesi red gene sequences into the host
cell genone. Cal dcindMdthisdtifans, sSicasthyinhtIBIAaaHrNG addfscheodflgeet £d by

si mul t aneously introduci ng 15drug resistance g%néms*@such as E. %Sgli gpt
(Mul | i ganhegya cBaingarialgg gpmpingmd/auden a light ghain sgriabledpmapgfag 2ptibasty- Tn5 neo

( Sout hern r aGs . I t. 1 T bl e mar ker
gene can B)gﬂeslsﬁﬁecr%ﬂllﬁggéﬁoygéetdhé%%mmg@ﬁg g 8%8%%‘(7:%%11% %E%g%%gitregssed, or

i nt r oduce®NAN, doiitiie stsaited DN As dynsisang obgusd ealin®DNAY g ef cempkinen(atP79) Cel |
16: 77). A _second class of vectors utilizes DNA el enents which confer

20aut ghormbh¥theisk), Pk Bepsepreripaentpiy (wglestrandedd ¥ A WeBnelEenal  pl asni d.

These vectors Furthermore, a DNA encoding a heavy chain variable domain and/or a light
chain variable domain of an antibody (e.g., an anti-GPI antibody or an anti-GPI-
anchored protein antibody) can be enzymatically or chemically synthesized to contain
the authentic DNA sequence coding for a heavy chain variable domain and/or for the

25  light chain variable domain, or a mutant thercof. A mutant of the authentic DNA is a
DNA encoding a heavy chain variable domain and/or a light chain variable domain of
the above-mentioned antibodies in which one or more amino acids are deleted,
inserted, or exchanged with one or more other amino acids. Preferably said
modification(s) are outside the CDRs of the heavy chain variable domain and/or of

30  the light chain variable domain of the antibody in humanization and expression
optimization applications. The term mutant DNA also embraces silent mutants
wherein one or more nucleotides are replaced by other nucleotides with the new

codons coding for the same amino acid(s). The term mutant sequence also includes a
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can be derived from ani mal viruses, such as bovine papillomavirus (Sarver
et al. (1982) Proc. Natl. Acad. Sci. USA, 79:7147), polyoma virus (Deans et
al . (1984yoRpues7i8at| . Acad. Sci. USA 81:1292), or 5V40P¢irmusgoiploss®ry and
Bot chan (1981) Nature 293:79). 25Since an inmmunogl obulin cDNA is corrpri sed
only of saquences representing the mature encoq} an ant|

im g

protein, ARFFREEAUGERe DERPICELS PUNCRICE ABTRSSCREYE Y etni‘eé‘ﬁghgrq ]E on of

the gene tll?ch&eeﬁSthﬁngifnhH"@d RMbar & dueRMtE&rE %pléc@@b?ﬁﬂfe*f‘es' s of
i mmunogl obul i n MRNA. - These el ements may include splice signals,

transcri pnu@mtmeawmﬁlewsresulmg ndi dhgngmelitbe bingnoprcaheeense osighafiger s, and

term nati on 30 expr essi o vVec 0! atin ch el ements
el udo t AEEoR TR BautRe RibhTS MAbaRR ATt kR AT R PR HER. 5 D50,
Cepko ®t gikos a0d B kqiedlcl 0BFarkiORds cidfs WalkthBNpdPRd oy RhO§peciiRitost, Acad. Sci.
USA 82:689. As is evident fromthe disclosure, the anti-GPl noi ety

ant i bodi eBarsieularly - @i, to abtegmeaptintd exnrassian ofibelhesyy chpineurinsed i n net hods
for diagn i i ncreased risk of

devel opi nggﬂf%%o%%ﬁﬁgaﬁd&% g¥ht C%al%g‘ﬁgéﬁerkgdrfw élegt{;e progression, and the
sel ection of appe¢ epmimdbtenttihéftapicdso mcnmhudmg rﬁmaﬂmdbadmemrbﬁmhw(apl es, for

treating PNH, thronbocytopenia, or thronbosis in a subj@g In the

di agnost i @“&%@?ﬂ%ﬁﬁb@a‘ﬁhe&tﬁ@wé‘?@m@lt@@leé@ﬁiﬁéno‘ﬁpélb 8t ¢ anti bodi es are
cont engpl at ed man or
hurranlmz)ed antlgls@lgggset ngﬂ%t %ﬁge“gg@g.ﬁ# 8% l%)llr'd(lal{s)ﬁl oe(ré{ﬂg?h e%gt t wo

di fferent embssgmmf .chimertormtlboélsg mhle casebinemd) WA ihivets bbdidp oy lepeg hdd citi es

is for a I ijety. or a 10GPI rotein on el | e.g., a
whi te. bl oBaBin HiaGle cBuRERautaet T R SORRKTHANGS e i her
antigen, Qﬁ’tﬂhg}{t%ﬁh%Bhéfarft‘%nﬁuﬁeﬂhkn %HﬁJfé‘%&i 1lﬁ{d3atpgpk6brﬁ'fe KREENOfor OF T eceptor
subunit. Methods for nmaking bispecific antibodies are within the purview of

those ski bramplé aftethacaaperatidn oo hylorkydeiors.t he reconbi nant production of

bi specific antibodies i bas .on_ the X f.two.i mmunogl obul i n
neavy Eha i 11 BREoTRar IRSRY DR R ORe SR e Rt WA T or ent
speci fici Viredld drhih OF Bn amntbodyof ifdertdi I8N thlathufn 30%stH3 domdR) 1gGARr body

vari abl e domains with the desired binding specificities (antl body- anti gen
conbi ni ngeximmgy Lagnyber Fudeeprtionlpramhedimonur | ar vomgydstusebnai n sequences.

The fusio I Y constant
donai . 1 REPUTHELRENAL Bl g AR BN, ARRKGEPEIRLT C00
encodi ng tbeainofanaglildlyl fusedieahynahabnstintslooiam @od), préfeaéBi «,ad alsme

i mmunggl obul in |ight chain, are inserted into separate expression vectors,
and af® cBIOHif€fected into a suitabl e host organism For further details of

[ Tustrative cunbept by &H?H\éﬂt S;SE)‘?t’aHl%‘?échB aﬁﬁ@b@tAsr&dpgsz@ﬂefcbﬁbmﬁf bodi es
see, e.g., Sures et a Met ho S I n Enzyno 210; PCT

Publ i cat i polypieptide@ 126412 HRTtpvBelemmaniable ddmaif 2888 1ight drummﬁ*%ieBl Shal aby

et al. ]g‘ NF&@ 1992 75 217-225; Kostel ny et. al }385111 . I mmunol .
148(5) - 15&%& 5¢ ligkadiby, Spafer g9 SRtigTY coppriping A sigial €g enCFJSA
90: 6444- Gfa‘éﬂlta %’tﬁ@?r&%ssﬁ{g of(tﬁ@%)bo&y il fﬁ@‘lﬁ@@tloelljaﬁafo5§w~TA§&ﬂleﬁégt et al.

(1991% . I nmuno Bi specific anti bodi es al so include cross-1inked
5  encoding a peptide facilitating the purification of the antibody and/or a cleavage site

and/or a peptide spacer and/or an agent. The DNA coding for an agent is intended to
be a DNA coding for the agent useful in diagnostic or therapeutic applications. Thus,
agent molecules which are toxins or enzymes, especially enzymes capable of
catalyzing the activation of prodrugs, are particularly indicated. The DNA encoding
30  such an agent has the sequence of a naturally occurring enzyme or toxin encoding
DNA, or a mutant thereof, and can be prepared by methods well known in the art.
Accordingly, the monoclonal antibodies or antigen-binding fragments of the
disclosure can be naked antibodies or antigen-binding fragments that are not
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30 heteroconjugate anti bodi es. Heteroconjugate anti bodi es nay be made using
any convenient cross-linking nethods. Suitable cross-1linking agents are
wel | knowsoi2oidse2sart, and are disclosed in U S. Pat. N®CTASEN6/08¥97 al ong
wi th a nunber of cross-1inking techniques. Vari ous techni ques for

maki ng and i.sol afi bIS ecific an i body fragnments directl om

r econbi naﬁ?nJE@t?&t@ %Efdirag ebéé]iﬁg 8@5@3 or g?ff"c@%lﬁ% [a bi speci fic

anti bodi e?\lt’@ﬁl‘éﬁv@?etﬁe B{o%é!@)ﬁﬂ aﬁﬁb dr%ﬂﬁgé}ﬁbéhﬁ%%’fa%meﬁﬁ@ﬁ he€- 9., Kostel ny

et al. (1992 munol . 148(5): 1547-15 . | euci ne zi pper peptides

fromthe F@sugFaaMtOMragpmt@uehaﬁsfmameld ankfecbmcoagehe apall maecilans of two

different antibodies b %ene fﬁSl on honodi ner. s be reduced
f

bod
St hes B Mg i S Rk R et s B S Bt he

anti bogly biedngiesldh pRYdSug, muaemmao&aﬁleahcmlbgcwm seg@6nde9(sukhas product i on
of anti body. hormodi ners. The "di abody" technol ogy described by Hollinger et

al . (1993pntPenis, RNdt genadaigetigesonsusys, 960 b aua detegablg 4 chiese. prrodMded an
al ternati yeyne Q&ma%%%enmﬁfo?&cg{t %Poq%uié gtcgatlh Q%% ‘éﬁl%%‘{ﬁ{% aI}T (r;e

fragrrents COITp ISe aln varia COI’II’IEC

|'i ght - chabmibodyioabh entigkcﬁﬂduﬁtilﬁg/fr)lgﬂﬁyntahérbdiﬂ(erg \H‘abcmv |sﬁlg1e9ala$1h§uﬂv, to all ow
pairing between the t domai ns on the sane chain. Accordi ngl %@Ht he VH and

VL domai nEalyf ansie(ap r)agﬁhﬁlfedéiaé nelpeiethebingemresing balf-HEe dohpiriveAy 8F y VL and
VH dop@l n§nt¥ n]tffﬁd] %m%ﬂtﬁ( é sechgﬁ'reﬁﬁwcdf @y L%gte% dyant i gen- bi ndi ng

sites. Anot her stra maki ng bi speci fi c fragnents by the use
of singl e-chai Ie‘l%ral(msﬁbl): vd'ctnesﬁtdna;sarahmlabbefm ﬂlepﬂpltesmbn ¢fSdenede. g., Gruber

et al . (199 152:5368 ernatively anti bqadi es can be
Ul near  ahtibehinand 1aRtghety disash sphmmalin (gl Xebtasd B VAR pr of ol

Eng. 8( 10)1 IPRE Ak gﬁ%ﬁorﬁ&ﬂ @k hé’mreﬁ%ﬁ@s&ﬂéﬂ&@ﬂh@ﬁlequééllsg%némgald’ell@f 20

t andem Fd segrrent S forma pair of antigen binding

regi ons. hhimbaave ﬁtﬁblbodﬂeg@tadthbe:ab ibs seletted by smumn@mpb’cmfrod;um@) nj ugat es

251 n e ,enbodi nment s agent .de i hed her, tic
ot o1 T IR R A B9E s AR AR Bl (s Bl SET AN

GPI - anchosed sk ot1£20m)2) ©2MnPacE BHutidal &6l Boed 1 96 a8l 9g9US A M B8YT7). The
het er ol ogous noi ety can be, e.g., a heteroFogous protein (see above), a

t her apeut iTee aqjeqiable magker gang ¢snibg cifherdlinked dg thedINA ogae exsuamsics t9 Bbel such as,
b
ut not % n%ﬁg%b&l’mt%dqlggd 91?001111 \égrné ?FP%B@P@ %écﬁmé gfeiagea{l 1?7%)(a | abel s

30f | uoresc or a um néescen I e®radi 0a

i ncl ude, €eld.l6: 73;ZP5 s33p clabCof $BdrS ufiBaesTINA e%&ntmﬂlcﬁldonf&u tabl e
fluorescent | abel f' ude, wi.thout limtation, or escei n fl uorescein
i sot hfbcy AHgRRMeYs Yr@p icgiing,capahilifgs tp yn &fstgachmr%%am Bigrid) Biese VeSS DyLi ght

488, phycg ﬁ{ l?et Jﬂﬂ{l]riv@d R amﬁﬁpﬁhflbé‘ P tQ)%n{e ad élloﬁ?a"vffﬁs Hrvdlexa Fluor(r)

700, Cys, phycocyani n, 7, PE- Al ex uor 50. Lumi nescent
| abel s i n€198AePraee. Yatl. Axmyl &fz a’SAaTQ é14y7) qfolyamma wasc(@reand ant.id9fidde (e.q.,

't ude t PEP<e 0Py ok 30 3081 of RS PErig s Py Aes PEIR AR E ot
(DTPA) . Em@mggpw)abel s include, e g., alkaline phosphat ase, CAT,

luci ferase, and horseradi sh peroxi dase. 5Suitabl e nethods for conjugating a
het erd} ogous ndinge 9nnmmh%lp@agmﬂNAnecmpmsedmwpf anmdmeesaleprewntmgot e| n

umer - of Mo e RNy et ofRe 8 AR S T ERT g CRRh 8 RMscer o ar o
t hose whi edgulatink ttangeripfibmof deigdnd &l sloeSsib df ehel RNIK%@@rehbﬁl&d foneheudes
synthesis of immunoglobulin mRNA. These elements may include splice signals,
transcription promoters, including inducible promoters, enhancers, and termination
30  signals. cDNA expression vectors incorporating such elements include those
described by Okayama and Berg (1983) Mol. Cell Biol. 3:280; Cepko et al. (1984)
Cell 37:1053; and Kaufman (1985) Proc. Natl. Acad. Sci. USA 82:689.
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a "hindered" disulfide bond. In these |inkages, a disulfide bond within the
cross- 10linking unit is protected (by hindering groups on either side of

t he di sulwoadeiasm#) from reduction by the action, for eramuiseqioofsweduced
gl ut at hi one or the enzyne di sul fide reductase. One suitable reagent,

4- succi ni m dyl xycar -a-neth yridyl.dit h| t ol uene . ( SMPT) ,
forms such a I%ﬁk%@’é %‘iﬂ&a yoﬁ?@té‘ieﬁgptéﬂll PPy ‘E?Srﬁrr?élfl'qié i ne on
one of the,gy Bi%tdeiir&%l@d?@lb@dk?&a{ﬂ Msegﬁﬁ@ih'aﬁs%dﬁéﬁoﬁﬁ?@fsease e.g.,

15Het er obi functi onal reagents that cross-1ink ferent €oupling
noi ety ondiegedsiny BNHior aoam:r@lsscbrlbieOMdIOp@tgrtbrondmempema)omnitom@o%

i ncl ude, thout limtati reage whi ch |jink .t mo s (e.g.
N5 g dottag Posspmiezoyi OB SRR aE PP es iR R g

1, 4- bis- rrﬁieeapiesdﬂwte PNH ﬁl@@)rﬁﬁo@ﬁ(ﬁjéﬁlaa&dthfbrﬁwsfshﬁdrsMﬂ)Je&r oup (e g.,

m mal ei m dobenzoyl - dr oxysuccini mde ester), an amno oup and a
car boxyl grouplyie gilagnwﬁmwga‘?m% of tReperRsTH i splasHTon bl)specafr'maraﬂmém no group
and a gua i t f argini ne

(o g o e teBlsH e Bishcihc LR HBAES N mbibdi Sl o Bel's "ean be
con 1 ugat eﬁummrzehf; aﬁtﬁﬁ@i@&@tthhmae@bmuﬁl@tspanﬁaaae fopaleatw dif@erenti oni ¢ or
hydrophobi c) bonds. They can be bound to any part of the 25 protein

provi ded fHiEens-Ha ﬂ%f‘dHFii‘ﬁh@alS@rPUé&ééh%l?}Pdlpﬁﬁm idesip fo1 & GRI mpichy @42 of t he
reagept t i sone
enbodwnent@} g’i’ aﬁﬂ}aoﬁré;d ﬁrog}é Oeliiargeﬁﬂti t/slugﬁ %1§ gﬁg a((a%—? ﬂﬁlfmﬁggéegg?lg%%Pﬁ)%%dl Clg )el can be
directly dmnﬁhg@hedn®oammehaanQmaamdphﬁahbbﬁbrmtdthﬁﬁme@gﬁﬂhor
Alternatively, the radioactive |abel can be included as part of a |arger
mol ecul e Eeéeéor ORISEPQLSURIRIG_ [ 1251 ] i odophenyl - N- hydr oxysucci ni ni de 30
([1251] m PNHS) ppdpt 3 £64 rﬁﬂﬁné BishE&hc th%@le@%%ﬁhlh% Fﬁme%ﬁms@domenyl
(m P) derivatives of relevant proteins (see, ogers et al. (1997) J.
Nucl . MedskiBgl g art] 2pglticovally.ttbe scembimagt prOduptD@'DAbcspe@ﬁPm)tlbmuashsi s in

turn und tq the protein. backbone. Meth of copj.ugatj .t he radi oactive
| abor 25 or ass ol B e Biop i r S B NEHPETR Ry T AR Eh il Bt ar e

descri bedwhefe@h&tvdd Beadtl SRaik PR dlﬂelteﬂtesp@éﬂﬁcnﬁsl(N[ﬂ@@ﬁl%d&jdeﬂﬁ‘?l9@2" ncubat i ng
the reagent with the radi oactive | abel under conditions (e.g., salt

concent r abubtic 38h83 5P3Vedpribadyvarjablhdemyigs mithdhg @SHPqH bindggof t h e
radi oact | Xpeech?cl?tEéél(Qﬂt b%tl laﬂ{lg?nt C\?an}iﬂgﬁné ?ﬂ%ﬁ Ay E@ﬁﬁ mulﬂoglqb phfhent No.

6, 001, 329 corpora erei y reference in
its entirednsjant domain sb@telﬁod;s Thefusmmrpra@ﬁibllmg vath‘ dmmm@mgﬂttbuhﬁthedw;( sonet i mes
referredto as a "fluorophore’ area ent 3}1{%61 non-1ytic aerolysin

prot et ofhaip coivtang gemyingng! %M?qaﬁt R3O éh? hlage hCohEdasry. For
exanpl e, u?ﬁﬁ&’i@?ﬁ&ﬂﬁn%g%ﬂlﬂ%%& dctath fulfo g aﬁa NOIQLHRE: (€. g., Of

IyS|nes) or s group yst el nes prot el ns 10u5|ng
succi nim dyﬂnu(lw@ulmsl@ut cloin Wmsﬂt@rmﬂmepﬁm@&xatdsmmed:tdms dndeare co-
fl uorophores.. I n so ment s hor es..can he conj ated to a
et er obi © HRBYTGRAIELT HED[G IR ERFE: o8 HEREASI aTd hapiire &
conj ugat i RRowEhRa-as f&?‘éhé&ﬁnﬁé‘&%@iﬁdﬁ&t{ﬂob&eé @@bg@ gt Swhdsh ef 1e(1okgpr Ophor e
a

under conditions that cilitate bindin | uor ophore to the reagent.
See, 5 g. Meilgids n EWWRWM%QZB@"B)PHBMQDM%@ 9_6527%& Bygheanedebut i cal s:

var oty of SRPL 00 BRESARTy ko Rhap Vs %?‘%gi'}ﬁ%z&?‘% w0 "

fluor Ophoap(mzwm@bn 48(59:1541- msszAIHaﬁﬁhgélratoa:l((rl))%l)&&oE?rN&zelA@aaabel ing Kit
and the Al exa FI uor(r) 647 Protein Labeling Kit (Ml ecul ar Probes,

| nvi t r ogeAding/S4128: 644t 4d baferdivnititad (IQ%Jf@WWéh&eﬁéﬁna@eT@bﬁjabgat ed to a
reagent aE19§] ?J rlelmlg%F ﬁﬁﬂe 'Bléﬁ%l:lf% n%cp(ﬁgs' dlso include cross-linked or

30 heteroconjugate antibodies. Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in
the art, and are disclosed in U.S. Pat. No. 4,676,980, along with a number of cross-
linking techniques.
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In some enbodi nents, the reagents (e.g., an aerolysin protein or an

anti body that binds to a GPl noiety or a GPl-anchored protein) can be
nodi fi ed,we.2g11/05W50h a noi ety that inproves the stabili rPaTiusaoiaossoor
retention of the antibodies thenselves in circulation e.g., in blood,
serum or othe&?tlssues For exa]i scrlb 25herei n can be

ea d
PEGy| at ed as de@BPILEEhTigHes forgmaki "E%én%tsolarmgg F t@@ Ki§Meiem 10(6):

973-8; Ki H§&dt§rrfrc§£ r@c’omb(r?a@@é’éll Adaesd a@o%epﬁéécﬁﬁéd elsor%%ﬁlﬁbé’s S4: 477- 485,
and Roberts et al 002) Advanced Drug Delivery Reviews : 459-476. The

stabiliz ablswlﬁmatétbpdwahaveﬂmeoxpeoduhed st lcuciny zippersr Geent. £. oKostélnytehe

by. | 1.5
Lt Tenst Bl (PRl Hiob ANSH S5 By 5% 38 Re ks “Bibeh prttic®h GPEHRE BPS Y oyt cai
Sanpl es apgh ﬁalrmbt@lr@@hdﬁ&tlhﬁt@d to the FaBYldr@ddls& flowve dagiremlansedméLsy for use in

t he met hods descri bed herein include any biol g{gl cal fluid, population of
cel I's, or gencsfysienofdhe a@t&qdzzsrhomﬁéH%$ mayjhi apruced ki flie Binge FREiet torfera whi t e

bl ood cel k%ngﬁg{s%ld%e% rlox E@%e% t h%%%lﬁ%(w ﬁeter?‘dlgie% Oﬂhg ﬁleth%? rgﬂl e can be,

for exanple speci nmen o roma such as a

human) or algabe bﬁllitﬁlrfbt/ﬁld pfrds@m”tlslusflarﬁlbsujah@ﬁbdmt%@sr E&amﬁﬁtﬁdy’a sanpl e can be
a tissue section obtained by b are placed in or adapted

to tissuetehnalpgiec esﬂ?ﬂb?dd?yoléi)]@&gerseéﬁbl(b99ééﬁr ce évﬂﬂbféc‘él §Flop§él-@6ﬁ4 ft ui d such

as urige, Qferut 4 Rergaf Pl sal i va,
serren,(psput um é}gre spelnflaa%?fe& %{,?S t e(glrrs mé ﬁlngem 1P I%ﬁ)glﬁ%l ogi cal sanple
can be fuﬁagmmnﬁrﬁh¢ﬁagamedmmﬂkmkmmmmﬂchMDvanﬂﬂademm(&ﬁhmammwn@

parti cul ar ce e or, exa . a ol e.bl aod s can be.

e et | onatoti et BER b oMoyt ST SOy MonGopds FHtPATnEy pes of

bl ood cel Bétw%b!&ﬁw%%ord%ﬁlaﬁls%%@ ﬁiﬂlécﬂ%ﬁn ‘Mb‘céﬁlu@l@‘?ﬁ’e el dr?l \ﬁL aukamybes) - | f
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appropri a@UEEESr s and/ or inhibitors, including protease inhibitors, the

25 In some embodiments, a reagent described herein (e.g., a non-lytic acrolysin
polypeptide or an antibody that binds to a GPI moiety or a GPI-anchored protein) can
be conjugated to a heterologous moiety. The heterologous moiety can be, e.g., a
heterologous protein (see above), a therapeutic agent (e.g., a toxin or a drug), or a
detectable label such as, but not limited to, a radioactive label, an enzymatic label, a
30  fluorescent label, or a luminescent label. Suitable radioactive labels include, e.g., 32p,
¥p e 1251, 131I, 35S, and *H. Suitable fluorescent labels include, without limitation,
fluorescein, fluorescein isothiocyanate (FITC), Alexa Fluor® 488, Alexa Fluor® 647,
GFP, DyLight 488, phycoerythrin (PE), propidium iodide (PI), PerCP, PE-Alexa

Fluor® 700, Cy5, allophycocyanin, Cy7, and PE-Alexa Fluor® 750. Luminescent
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20  hydroxysuccinimide ester), an amino group and a carboxyl group (e.g., 4-[p-
azidosalicylamido]butylamine), and an amino group and a guanidinium group that is
present in the side chain of arginine (e.g., p-azidophenyl glyoxal monohydrate).

Radioactive labels can be conjugated to the reagent by covalent or non-
covalent (e.g., ionic or hydrophobic) bonds. They can be bound to any part of the

25  protein provided that the conjugation does not interfere with the ability of the reagent
to bind to a GPI moiety or to a GPI-anchored protein. In some embodiments, where
the reagent is a protein, the radioactive label can be directly conjugated to the amino
acid backbone of the reagent. Alternatively, the radioactive label can be included as

"1 in meta-['*TJliodophenyl-N-hydroxysuccinimide

part of a larger molecule (e.g.,
30 (['”’I)mIPNHS) which binds to free amino groups to form meta-iodophenyl (mIP)
derivatives of relevant proteins (see, ¢.g., Rogers et al. (1997) J. Nucl. Med. 38:1221-
1229) or chelate (e.g., to DOTA or DTPA) which is in turn bound to the protein
backbone. Methods of conjugating the radioactive labels or larger molecules/chelates
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0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.1, 1.2,

1.3, 1.4, 1.5, Metlpdsforronugegting a fuorzscent lpbel (sometimes referred to as a
“fluorophore”) to a reagent (e.g., a non-lytic acrolysin protein or an antibody) are
known in the art of protein chemistry. For example, fluorophores can be conjugated
to free amino groups (e.g., of lysines) or sulthydryl groups (e.g., cysteines) of proteins

10 using succinimidyl (NHS) ester or TFP ester moieties attached to the fluorophores. In
some embodiments, the fluorophores can be conjugated to a heterobifunctional cross-
linker moiety such as sulfo-SMCC. Suitable conjugation methods involve incubating
the reagent with the fluorophore under conditions that facilitate binding of the
fluorophore to the reagent. See, ¢.g., Welch and Redvanly (2003) “Handbook of

15  Radiopharmaceuticals: Radiochemistry and Applications,” John Wiley and Sons
(ISBN: 0471495603). A variety of kits are commercially available for use in
conjugating a fluorophore to a protein, e.g., the Alexa Fluor® 488 Protein Labeling
Kit and the Alexa Fluor® 647 Protein Labeling Kit (Molecular Probes, Invitrogen™).
In some embodiments, the fluorophore can be conjugated to a reagent at 1-2 mol dye

20 per mol of protein.

In some embodiments, the reagents (e.g., an acrolysin protein or an antibody
that binds to a GPI moiety or a GPI-anchored protein) can be modified, e.g., with a
moiety that improves the stabilization and/or retention of the antibodies themselves in
circulation, e.g., in blood, serum, or other tissues. For example, a reagent described

25  herein can be PEGylated as described in, e.g., Lee et al. (1999) Bioconjug. Chem
10(6): 973-8; Kinstler et al. (2002) Advanced Drug Deliveries Reviews 54:477-485;
and Roberts et al. (2002) Advanced Drug Delivery Reviews 54:459-476. The
stabilization moiety can improve the stability, or retention of, the reagent in a
subject’s body (e.g., blood or tissue) by at least 1.5 (e.g., at least 2, 5, 10, 15, 20, 25,

30 30, 40, or 50 or more) fold.
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WO 2011/057250 PCT/US2010/055997

Biological Samples and Sample Collection

Suitable biological samples for use in the methods described herein include
any biological fluid, population of cells, or tissue or fraction thereof, which includes
one or more white blood cells and/or one or more red blood cells. A biological
sample can be, for example, a specimen obtained from a subject (e.g., a mammal such
as a human) or can be derived from such a subject. For example, a sample can be a
tissue section obtained by biopsy, or cells that are placed in or adapted to tissue
culture. A biological sample can also be a biological fluid such as urine, whole blood
or a fraction thereof (e.g., plasma), saliva, semen, sputum, cerebral spinal fluid, tears,
or mucus. A biological sample can be further fractionated, if desired, to a fraction
containing particular cell types. For example, a whole blood sample can be
fractionated into serum or into fractions containing particular types of blood cells such
as red blood cells or white blood cells (Ieukocytes). If desired, a biological sample
can be a combination of different biological samples from a subject such as a
combination of a tissue and fluid sample.

The biological samples can be obtained from a subject, e.g., a subject having,
suspected of having, or at risk of developing, paroxysmal nocturnal hemoglobinuria
(PNH). Any suitable methods for obtaining the biological samples can be employed,
although exemplary methods include, ¢.g., phlebotomy, swab (e.g., buccal swab),
lavage, or fine needle aspirate biopsy procedure. Non-limiting examples of tissues
susceptible to fine needle aspiration include lymph node, lung, thyroid, breast, and
liver. Biological samples can also be obtained from bone marrow. Samples can also
be collected, ¢.g., by microdissection (e.g., laser capture microdissection (LCM) or
laser microdissection (LMD)), bladder wash, smear (PAP smear), or ductal lavage.

Methods for obtaining and/or storing samples that preserve the activity or
integrity of cells in the biological sample are well known to those skilled in the art.
For example, a biological sample can be further contacted with one or more additional
agents such as appropriate buffers and/or inhibitors, including protease inhibitors, the
agents meant to preserve or minimize changes in the cells (e.g., changes in osmolarity
or pH) or denaturation of cell surface proteins (e.g., GPI-linked proteins) or GPI
moieties on the surface of the cells. Such inhibitors include, for example, chelators

such as ethylenediamine tetraacetic acid (EDTA), ethylene glycol tetraacetic acid
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As noted above and elaborated on in the working examples, the inventors have

discovered a clinical relationship between the presence or amount of PNH Type 11
hematopoietic cells (e.g., Type Il white blood cells and/or Type II red blood cells) and
thrombocytopenia in a patient. For example, the inventors have determined that a

20  patient with a PNH Type II white blood cell population of at least 1.2 (e.g., at least
1.2,15,2,3,5,7,9,10, 12, 15, 17, 20, 22, 25, 27, 30, 32, 35, 37, 40, 42, 45, 47, 50,
52, 55,57, 60, 62, 65, or 65.3 or more) % as compared to the total white blood cells of
the same histological type (the same lineage) in the biological sample tested is much
more likely to be thrombocytopenic than a patient who does not have a detectable

25  PNH Type II white blood cell population or a patient with a PNH Type II white blood
cell population lower than 1.2%. Patient samples with PNH Type II granulocyte
populations had similar peripheral white blood cell counts, peripheral red blood cell
counts, absolute neutrophil counts, and hemoglobin (Hgb) levels, compared to patient
samples without detectable Type Il granulocyte populations, indicating that

30  differences in platelet counts are likely not due to differences in underlying bone
marrow production. In other words, the decreased platelet counts in patients with
detectable PNH Type II granulocyte clones may be due to increased terminal
complement-mediated platelet consumption or destruction, which can be associated

with thrombosis, the leading cause of death among PNH patients. See, ¢.g., Franchini
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Type Il white blood cells in the plurality). First, a population of cells (e.g., white
blood cells, red blood cells, or a combination of white and red blood cells) is
contacted with a reagent that binds to: (i) a GPI moiety or (i1) a GPI-linked protein for
a period of time and under conditions that allow for the binding of the reagent to the
30  GPI moiety or GPI-linked protein if present on the surface of cells present in the
sample. The population of cells can be present in a biological sample (e.g., a whole
blood sample; see the section entitled “Biological Samples and Sample Collection”),

¢.g., a biological sample obtained from a patient. For example, cells present in a
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ot ot abl Smane! Gy sHgeR B b REr drraL b B ec et B

cytonetr Yrelﬁfbeﬁf fib® ?é%ﬁéff' éxb?égmbﬁ‘ of Bie1 @ﬁ& GPf aﬁéh@%dﬁ%&@ﬁﬁ%‘éﬁoﬂ@hﬂeg tpe readily
able to use the nethods to distinguish between cells based on the anount of

bi ndi ng ofheelhpk [Headonand BNHRgpedl ¢adls (IBeeg an lgteﬂnhz@a@e‘(elcﬁ@pr%foﬁl ow

oy BF s BbL B Bb B3y BRI &R kORRima b T AU R RN edRh S R e o

the flow gy @fmﬁ% sHilt bodeeroantinendtdsy cheinvsed, 4.8, abrestdnetgr anul ocyt es
obtained froma PNH patient as hawmy% a high amount  of ~bi ndi ng of each of

the reagents (besamqpspeadimpesn the mePioep arei uspd to drseattlic aspouny pebindinglofs) | a
'Ho‘l’" arm“”%r&af @t&‘i‘éﬂ@’s f%m%g)% I{t‘% f%t 1{18(?&1% g%h{%h O{he%]ethoodé’% L bET L. Type
cells an 1 nternme unt eac reagent (cell
popul at i otsedtto detetiate amﬁttﬁrquﬁ;dmﬁg éfla Ieegdnsio Wfﬂﬁ@bl@b&ssﬂsfﬂr@ﬁhlp@ﬁetﬁf a cell

can be perfornmed h aring the ano of the 5reagent bound to the cell
to a £dnt ?%tlplarréi‘(hﬂté bﬁ@r@eﬂs hag gretnrgicugaryApengplesp ﬁ‘é‘ﬁﬂ%}l%‘flntﬂﬁe reagent to

PNH Type tila Fodie Fnét?iwr?gl e Ol{ati hﬁ% i ﬁcluﬁ@cy%) orbiTo Qaeanldlﬂlo@%gﬂég The

control ano nt 0 reagent to PNH Type | n be based
on, e.g., nabhephagspge anount of observed binding of the reagent to cells of

]E gﬁr Sama Vgl st Oigg Leal té/aglebe fb otrﬁ1 Iparllt?gltsf \I;vlci)gllgxll’]ee ar%rsuspected(o?hgvmg, or at rltskh ree

for developing paroxysrnal nocturnal hemoglobinuria (PNH). In some embodiments,
25  the patients have one or more symptoms including, ¢.g., Coombs negative
intravascular hemolysis, elevated LDH levels, recurrent iron deficiency anemia,
thrombosis in unusual sites, episodic dysphagia, or abdominal pain.
In some embodiments, to aid in the identification of normal cells or PNH cells,
a set of control cell populations can also be subjected to the detection method. The
30  control populations can be evaluated before, concurrently, or after the evaluation of
the cell population of interest. As discussed in more detail below, a practitioner can
choose to subject a control population of cells known to be PNH Type II cells, a

control population of cells known to be PNH Type III cells, and/or a control
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10ei ght, nine, 10, 15, 20, 25, 30, 35, or 40 or nore) healthy individuals.

The control anmount of binding of the reagent to PNH Type |1l cells can be
based on,we.2g11/05t3%¢ aver age anount of bindi ng observed PoTamkIw/06§991 he same
t ype obtai ned from one or nore (e.g., two, three, four, five, six, seven,

ei ght, nine, 5,20, 25, 30, 35 4 atients wi.th PNH. The
cont r ol aH‘bR}H‘l‘“O&fo ey b @H@Wl@aﬁgﬁﬁp qa tﬁ@s%ﬁ@% fo 44N an be
based on, yf. tgplcalta%uﬁm 2082 A MMt At HRIdHEY thPe%%éﬁ’c‘%ﬁe&fb LRIt af the same
type obtal ned fromone or nore (e.g., two, three, four, five, siXx, seven,

ei ght, ni twe ofogll. 1Bhis 2®ntr®5nf080at1®5:andv|eUA@iforclmtfsepr I;dammfefmblsls @igh PNH and

having a dete | e ul f PNHTpeII

i ot of ogi et Plrd Eubiiey Blaodgald) ofgted B spEmZsE R 1 Se Bt o bl oo
cell of |gﬁc§6lelsNHb@@@qHQ@u§, he anount of reagent 20 bound to the surface of
the cell, a practitioner can conpare the anount of reagent bound to the

cell with the Dypending eambamerticlar sgmpesiiéionsefghaecll papulaswgerithindiend to a
white bl bl ood cel |
knlowﬁ too glog%lklﬁw\ématﬁ%sﬁﬁn?eefypooﬁﬁgjehﬂ\,émﬁgnbgeod%gﬂ %%S‘ﬁ@%ﬁod ggl I CEnown

to be a Pblitledydiis basdd omH high ootk cfédolind Zapthtsoley anbadoffeains, readeat,
di sti ngui shing or C|aSSIf ying of a cell (e.g., a white blood cell or RBC)

of i nt er e8t atAiErEedigiclevil R Bowy rgagcat- rﬁnrﬁoﬁ‘tj’ caprst ey celiewibraliigh of a reagent
b d d PNH T
oun }6 0 LRS.GRr Ibo{n‘?d Jeﬁge‘flu‘fé 1'vJﬂcl)r'Be g ﬁlﬁil&_&i_s?otr%&%ﬂ%eﬁllg@%ﬁ ) ﬁgallglgwgﬁﬁllt%fr ype

| cells, PNH Type e |11 st ol ogi cal
type. |n soatenemhodionendtdhave RBH]I $i i;cmgmceshs Rdarger miracnsdge if nglsokilla

hemat opoi etic.cell of 30 intergest can cl ude deter '.ni f the amount of
T onaen b Bieitie arng: reagans BagF o st HRF P vl Dlged (ol 47
predet er mReq i 2 PNH mi&@ha\/ﬁgyhlgﬁfﬂe@éﬁ{a@@ of ﬁNHypyﬁeth aéug)hqn agmunt  of

reagent bound to the surface of a cel he anmount of signal detected
from a cekmpodibouss, opomditon Q/ﬂ@ﬁﬁmcqmac@@nmﬂdéleedagenmamdtelWS@ﬁdmteer tain

Cor o1 ofihe i BRI Fodrisnte RSt Bise S pu i o PR ol Peaf Sl kBl v o Bt one

(e.g., anc@mpunt of reagent bound to the surface of the cell and |ikelihood
that the cell is a 5PNH Type Il cell) can still remain S|gn|f|cant over a
range of val ued wme¢mbpdimgptgeongfor ppse egisde £ one ps merdptsigadicd Rat

ref I nerment g 0, QA TH) ot cLLRLUET oS M i UELSLHL BETPBARAPLND On the

qual ity of reagents e sop istrca s and

det ect i onsutéatkCAs(cregplifidd iwhe whekimt examplsand depidtedrin Fiye 1nindbeduadnd source
of sa | es |nt errogated. Theref ore cut-of f val ues an pe adj usted up or
down, 290 6flistiRé psaglagmb?anp@rri% Iveelpssified g Bé&hﬂﬁb??ég%‘rt gq-%or AC%¥Bt hodol ogy

or sarrpl erélgé[{trb'o H& 'aﬁ&' 1ntermed1at réﬁ%@ﬁ %@Lﬁ&hﬁn ﬂBW @t 1%9@18 @ Fcﬁre]c ers to

a condition-in a patient has a platel et coun ess than 200, 000
(e.g., | es&rmpianwhhfeaql&ﬁmcellls@bsalﬁdddmmé(paﬁﬂﬁW1thel§‘§Htakm¢Dn1®&;de@ﬁh twess t han

120, 000; dlefferentt ?eaaréer%lo t reagent %hat Bm?is %002(1) G(B’? m01ety (eI g Sg detgg’[gbly-
labeled, non-lytic acrolysin protein) and a second reagent that binds to a GPI-

25  anchored protein (e.g., a detectably-labeled antibody that binds to human CD24). The
first reagent and second reagent are labeled with different detectable labels. The
contacted cells are then subjected to flow cytometry. An artisan skilled in the art of
flow cytometry would be readily able to use the methods to distinguish between cells
based on the amount of binding of each reagent to the cells. See, e.g., Macey (2007)

30  “Flow Cytometry: principles and applications,” Humana Press (ISBN: 1588296911)
and Brodsky et al. (2000) Am J Clin Pathol 114:459-466. As shown in Fig. 1, the
flow cytometry methods can readily be used to classify granulocytes obtained from a
PNH patient as having a high amount of binding of each of the reagents (cell
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1590, 000) platelets per ilL of blood. In sone enbodi nents, a patient with
t hronbocyt openi a has a platelet count of |ess than 100,000 pl atel ets per
il L of blwoani1/57250 As descri bed above, information rel aCewsSt@obz97
percentage of PNH Type Il cells can be used in nethods for determning

whet her a patient is at.increased risk for devel opin hronbaosi s. The

i nf or mat i BB aPP ok nﬁ&ﬁ@eqxté@slfa?l?sﬁmwgwgﬁ dined _(G%Cﬁb., Type 11
whi te bl opdo&Rlbd1 fpdleion Y R&vel left, a?pph@ealsﬁ,einh%}l intBredtiObRGLA@AF Ssanpl e
froma patient can be communi cat ed e.g., electronic or printed form to a

medi cal pbadingtdfeadr reagen écallgmgulayion hiebgttoacedntdrohgre H o¢llssel ecting an
appropriate therapeutic reqgi.nen.for, the.patient. Based,on a PNH Type |1

Wit e bl ood col e aniaPERT o e nEaFrobiist B omPa T pg depusl s wdPE 15 5
S, 7, 9, iQgerkdouddio the ccllfd a dhtroRdmorh{d g , 3Qontdd . andant Sbindiflg oftthe 45, 47,
50, 52, 55, 57, 60, 62, 65, or 65.3 or nore) % as conpared to the total

nurmber of regE¢tdo BNEbEYRed qedls.dINH Herpe ras b andor SHEEAYpe Yheclish Thee bi ol ogi cal
sanple te } hept is at risk
o devel opr i e SHBHATISALANEE IR AEPRITRE: A chiBe BRI SRc kS

Li kew se, tha geataie ainouwhttdf odsdPiNH Biyigiag lof tHBCageapisl @tls onthekame | east 0. 02
(e.g., at_least 0.02, 0.03, 30 the biological sanple tested is nuch nore

likely t ohtstolegisad Spsaptainrshiremong AT BOFRIC EritvowkEecd §8%. i SHa%c® det ect abl e
PNH Type Li p l<ab b i h PNH ; opul ati on

I omerY(fhaéllgB{.?g%% P%Sa%‘?’gﬁf g)(§v</i3? hQ?de%%’%%%@ymlgﬁﬁﬁoghe caaﬁ&popul ation
of at | easmolnt2Fbordimg ¢kt foppentitdé PNEOTiypeddidcotle kchn Bepbaal atj op, the at | east
0.02% can be, e.qg., at,least 1.5 (e.q,,, 2.5 3, 3,5 4, 4.5, 5 5.5 6,
5 5 7 pagrigs ingpust Sbpinging obivecy Il ofthe Fums b sbietisddiont 81 9B, 30, or
even 40 OfopDfeq)., thoMBBedSour! ﬁgé, ¥ixt &véﬁ,ve%gtﬁpmﬁe,tﬁot oIS 24 N3 & jrapnal

i ndividual or a patient that does not have that percentage of PNH Type I
cel | s. Ther med) pafienty with iPNFbnElne ¢ranrot emoeytof Auhding ofribé¢ reagett so PHdet er mi ne

t he telet 10cpunts i,n the patient. Mthods, fer. deternni at el et
oo L8] mrbe MEERY St et S i bieratin B b P S R RO e ar
of nmedi ci R samd tERSEbtdiRaTfrbM,one o8 morS@.d. 2k o thréd, foulr 198 kixPastar aghat e

Medi ci ne 103: 209-210; Kottke-Marchant (1994) Hematol Oncol Cin rth Am
8: 809- 853ninRelkil 510, 3P, 3Q, 360®)40prangre) p4ticats vot BN Hiapd hapyeaj dsigctapleet al .

oot bl | 680 AR RAPREFY ANl 8 il MmNt dAR Gl il Rord 1
100( 3) : 57&xdffde, to classifyl £ whheblpal icelhbf inserekd beedionahle ytolilef reagdeetal

practjitioner to be thro cytopenic.or to likely be thronmbocytopenic, the
pract #4 i ohedigyhesirivee o %Pé%@r% actitineneR capppesy the amppyt gfAedeeht  an

ant i - t hr ogHaeMb URE Cw D BIcAPYical BRURN b ad HESIHRRGME, Ve et RRhERY a
white blood cell known to be a PNH Type I white blood, a white blood cell known to
be a PNH Type II white blood cell, and/or a white blood cell known to be a PNH
Type 111 white blood cell.

25 In some embodiments, the distinguishing or classifying of a cell (e.g., a white
blood cell or RBC) of interest can be performed by determining whether the amount
of a reagent bound to the cell falls within a predetermined range indicative of PNH
Type I cells, PNH Type 11 cells, or PNH Type III cells of the same histological type.
In some embodiments, the distinguishing or classifying of a hematopoietic cell of

30  interest can include determining if the amount of reagent bound to the surface of the
cell falls above or below a predetermined cut-off value. A cut-off value is typically

the amount of reagent bound to the surface of a cell (or the amount of signal detected
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20can be, e.g., a corticosteroid, platelet transfusion, a splenectony, or a
pl at el et production-stinulating agent. The platel et production-stimulating
agent carwbeptiesmsp t hronbopoi etin (TPO or a thronbopoiPerius20momelwT. See,
e.g., Kuter and Begley (2002) Blood 100: 3457-3469; Li et al. (2001) Bl ood

98: 3241- 3248; an Vadha 2000). Ann.Intern Med 132 4-368. A
TPO ni et Ml aeo‘@aﬂ{%ﬁmwgwé %%%M%e piigatieqfamedal e‘P&SéPEBGqISn Figure 5
of U S Palag &mfrly]ﬁ_@t LR, PRI TR 9&15'\&1:}21@&%941%&%. the disclosure of

which (particularly’Figure 5) is incorporated by reference in its entirety.
| f the percent 8gacofit- GﬁﬂMarﬁyspaembt lisotuge inltb@tdil@lbﬁtg: ¢omredations(cogi oml sanpl e

froma patle i.Ss abo % ti.'on so determ ne
thar T i e e e8nma o e PRl PR TG &Y el boei <. rhe
nmedi caj  PPREE TYAOmM &)ty sﬁfl‘@é}naﬁﬁ |s%ﬁIﬁJaﬁ€oJeh@rﬁ%%'o@ﬂﬁlu@d’b@&ﬂfe@@ﬁb afe
anti-thronbotic therapy. For exanple, the practitioner may sel ect,

prescri bethemutoéﬁ it £ @Idé?StQOd thatachyzamentt inpntimat fsdhyalaescosld hehr onbol ytic
agent . 1&1&?{%‘%%&1@1%% ofi ke &L‘Paht (o] eage%?sqgggltﬂ% %%ri)s%rcﬁtﬁ]dn & staqﬁ{léa\f atives

t her eof T e agen gen activator

(e.g., RetmttndeidM dd?acmolnmm&r(ﬁ) g. ﬁbw&pt@ket@aaeed aiid antlfeQiﬁhfbaﬁ end ype
pl asm nogen activator. In sone enbodi ment s, a patient determ ned to have a
PNH Type Pqurehelissmplcsdetcrragatedy o raraforco Autortt @%@%&@M@W&WSW wQidee 1. 2% or

a PNH (Y P6n e da gﬁ O?bﬁg(\g}iilﬁ?é %}v@xaﬁ%&%@éﬂaﬁ s9h 3&'&?0%@ vl equal to 0.02%

can be di agnose I'n sone ments,”a patient di agnosed
wi t h havi dgtrlPNHoor a preV|oust di agnosed PNH patient who is determned to

have a PNH Typ ite ood cel | qulatlon reater than or.equal to
155 or & P Appeed ReriBa  bogtecE e BB (a SRR & EAPUT han or
equal to Q,020mGaN c@&t%‘ff&ﬁﬂaﬁ@@lo@ﬂﬁi(@é fekeMbed53Dd 1855 FRFPI @RI

10i nhi bi t or. Any conpounds bind to or otherw se bl ock the

generatl olﬁsaﬁldtldBO,Q@@,l1VSSttb!aIDI20@Q@0 biBS tﬁaelﬂlﬁ,ﬁﬁ% lessrire HHA00¢ ondsemiban s may be
utiI| nce t h resent .Ccl osure. xanpl e, an

inhib b@paﬁﬁﬁﬁFé m%éﬁ %&ﬁ‘ ngome g W%FF“WD?B@HW@W“E nucl ei ¢ acid or
nucl ei c agj g&gk dé%ﬁyﬁ I is not a
nucl ei ¢ a0|%ﬂor éﬂ%?g?g?ﬁqﬁhﬂgggﬁgggﬂfggPﬁg}ude 1%?9%%%% ?Aﬁﬂ?%¥%ed to,

smal | organi ¢ Asldeguibes pabdMAInd@hean®n sclated RNAc pptcanaps of BgHEDpeEr s,
nds,, doub] e, stranded RNA  small interferin | ocked

nUcl et o acfih GRAF B EIeTantl DGR AEATHETE ARRECT R BRETBRed MR o
embodi MeniSyelBiGOMREIRN THANh o RYatREoahLHAE&IELVT PNIPTShOIIf r agnent .

20 cells (e.g., Type II white blood cells and/or Type 1I red blood cells) in a biological
sample from a patient can be communicated (e.g., electronic or printed form) to a
medical practitioner to be used by the practitioner for selecting an appropriate
therapeutic regimen for the patient. Based on a PNH Type 11 white blood cell
population of at least 1.2 (e.g., at least 1.2, 1.5, 2, 3,5,7,9, 10, 12, 15, 17, 20, 22, 25,

25 27,30, 32,35,37,40,42, 45, 47, 50, 52, 55, 57, 60, 62, 65, or 65.3 or more) %, as
compared to the total number of white blood cells of the same histological type in the
biological sample tested, the practitioner may determine that the patient is at risk of
developing thrombocytopenia, or may likely be thrombocytopenic. Likewise, a
patient with a PNH Type II RBC population of at least 0.02 (e.g., at least 0.02, 0.03,

30 0.04,0.05,0.06, 0.07, 0.08, 0.09, 0.1,0.2,0.3,0.4, 0.5,0.6,0.7,0.8,0.9, 1, 1.1, 1.2,
13,14,15,16,1.7,18,19,2,2.1,2.2,23,24,25,2.6,2.7,2.8.29,3,3.1,3.2,
33,34,3.5,36,3.7,38,39,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 71, 71.3, or 75 or more) % of the total RBC in
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20l n sone enbodi nents, anti bodies specific to a human conpl enent conponent
are useful herein. Some conpounds include antibodies directed agai nst
conpl emrerwoconpsnsnt s C 1, C2, C3, ¢4, C5 (or a fragnentCrhse@ofnssssee

bel ow) ce, C7, C8, 9, Factor D, Factor B, Factor P, MBL, MASP-1, and

MASP- 2, reventi ng the generation.of the anaphylatoxi¢ activity
associ at eﬂwja Sheeszamn ta‘%te%? 'éﬁhfflﬂ@q%lﬁfi[é’ tggﬁeég@gﬁ?ﬁw%?m% hem fenbr ane

attack coppl&xwhsABE Rftadydv H&e%e Pﬁfﬁ@y&sﬁfﬂﬁc bap&mf‘onmreaﬁfaﬂenmftmods are
naturally occurring or soluble fornms of cTonplenent 1 nhibitory conpounds

such as CRfNHE)@@BB(R@FpuI@mﬁ lo@psthan Qeﬁ)él%) rA atigoiwith a/RNHmyipadt or

T AP SRl Pea Al R B e R R MY o v 25

t he huymanpgmirRidomt 1&9@@%@&5% RG., Uiﬂ@eastbp’s' (@% 2/0%, 3,318, T4€41|5,tf9, 5. proteins,
protelnfra ments, peptides mal | ol ecul es atarrersmcludlng ARC

187 (whi ch. -8 %Jrﬁr&&ﬁaﬁ’ 145, é@alq’ Sblle H Sokd.A2ch i 30, @6{?5(%’91! far Ccanbri dge,

v bi ¢ or Dot R e EB BRI e Bb RS € S R G PP BB AT
such as ddodsimet saveahatamtrdshiige BEPNGII Tigpesiiails. i nt erferi ng RNA (si RNA), | ocked

nucl eic acid (LNA) inhibitors, peptide nucleic acid ({e i nhibitors, etc.
I'n some enmbodi FFB?Iﬁ?dlcﬁh@a@tﬂ?&le”e%}ﬁfequﬁﬁ|35i111t18¥131 36 19 germme the platedsti on of

SCO”pi(?ms@éuntf Wth@?@cfgﬂ eMetags F&Q&B{e g felgﬁlet?'cl)%ts ﬁla%)lgb@ qeﬁ%dand i nhi bi t

t he conpl enent activation activit S) or the
corrpl enmensamplbifioint @subga atei wdl krmvannh the it bf medeing. a,ndldﬂ*ﬂribedi i le@avage of)

o] enbod th f tion or
a5 el y S s PR B b et oot S b wtigrdb o o e
and/or cl Pi%ﬁz'a?o?'On@éﬁ@M@%rt@%n‘?‘%mm”l{edéﬁt 8100®93 ?@*?z‘?‘ﬁz‘lmtl% 18he
conpl enent inhibitor inhibits term nal conpl enent formation,

e.g.
f or mat i onBofkitwiez G58- G0b@nirembosit ResekabdiB28:1 99 26¢ Boaitplbieal. (éﬁo%)ntl body

ant oot edrih g LT D5 4l SPRSes G ADN BB (Y [ i bit e

f ormati on10d(3RpTI-876.physi ol ogi ¢ function of C5b. Exerrpl ary anti-CS
anti bodi es 1 nclude, e.g., eculizumab 15&Sol irisO; Al exion Pharnaceuticals,

Inc., Cheshirelf tmat@éls dstegmine’dyy] thpme mglzaramjmemumthmé@wtgpwwgs

37) 10172808 e SRARI Bk A EEARD O pORCRlec BT A4%: o i0i 7ad, ROt her

(Al exi on fhthe padeisbh @ﬂﬂ1—$hroinlbﬁcytolﬁmﬁsﬂhbﬂ’apy The aﬁ&&roﬁbgcytoﬁéhlﬁha(aﬁﬁOZ) Curr
Qpin | nvestig Drugs 3(6): 87 g ; Patel et al. (2005) Drug Today (Barc)
2041(3 : 18@%6%ﬁc?01ﬁ%§01 tP %Irslettrw@é‘}oq\/ewplﬁmﬁmy,or@ atolel 8 : 1389- 401) .

o AT 608,20, B e S Ay rghyend o o
i n the ar throfbomdétoi (T@0) or a thrombopoietin mimetic. See, ¢.g., Kuter and Begley
(2002) Blood 100:3457-3469; Li et al. (2001) Blood 98:3241-3248; and Vadhan-Raj
et al. (2000) Ann Intern Med 132:364-368. A TPO mimetic peptide can have the
25  amino acid sequence depicted in Figure 5 of U.S. Patent Application Publication No.
20030049683, the disclosure of which (particularly Figure 5) is incorporated by
reference in its entirety.
If the percentage of PNH Type II white blood cells in a biological sample from
a patient is about 1.2%, the medical practitioner may also determine that the patient is
30  atan increased risk for developing thrombosis. The medical practitioner may then
select for the patient an appropriate anti-thrombotic therapy. For example, the
practitioner may select, prescribe, or administer to the patient an anticoagulant or

thrombolytic agent. The anticoagulant can be, ¢.g., coumadin, heparin, or derivatives
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I n sone enbodi nents, nethods for determ ning whether a patient is at an 25
i ncreased risk for devel opi ng thronobocytopenia or thronbosis can be ai ded
by conputwo.20Has7BRanpl e, the nmet hods can incl ude recei yCogsdavasimt! udi ng
a nmedical profile of a PNH patient, the profile conprising information on
t he percentag PNH Type |1 white blood.cells of the total white bl ood

cort 5 o TeetEa The frepySEs s EYPRE: € Larfe ISP YRIATBINOBT 2CUNHGT if-cal  sanpl e

from the pafigRiv @ntyRheoessdpikiflse ! @askokilfe3PpdRhihaBeaf adilgodat a
containing the information to determ ne whether“the patiéent is at an

i ncreased ri sklif gmaaveddupintg & pationfodsgérminddrio havt H BNHXgepll evhitthe net hods

i ncl i di ng.inf ti t .cent f PNH T | I, whi t
bi 0odcel PooBrEl kP P b Ta BuShabi e 8 %F ST h BB RS NS OVBE 8l "Type i n
a bi ol 9gi papul s rdai@hart di€qRattth @Y, L4BY dibRdsédes ARy PRt on into a

conmputer; and cal cul ating a paraneter indicating whether the patient is at
an i ncr eas®He enbedimgntst hpiebbdiagnassd Wgththqémgdmigpéa peavipushyediagngsed

i nformati [ I e Lent | Qpi -

thr ombocyl SEERTEnbFhEl bt et GEPRR LA 1 bRt BT cOBbBhtaron,

and/ or capgreher thaslodegehl @ l.2%cOnPRINEFype dlad| bdootadi [ papulstibs that is Al so
featured herein are kits for use_in: determ ning whether a biol ogical
sanpl e fr 8FRET BRio8 AU -7 Hscan bereeseibrd and/agirepted pYidicaplempdipul at i on
and/ g%o 10dgkwifomining if a patient is at increased risk for devel oping

t hr ombocyt openia or thronbosis. The kits can include, e.g., one or nore of
det ect abl y- | abdhgdompojndyatiesh bial éx decthémwosa black thegoharstion awrgrugat e (e. g.

a non-|lytic. vari.ant rol ysin protein conjugate) .or conjugates, of
ant | bod e8It akar T et SRBRGIEHT pHORUERG MG KIS SERCIEES ncl ude a
control sampliRe FRMRURERGuR. Bb} c@XYIE A INEAbEG!If cOfpleilenPOIsL, %;%F,%”' cle;

and optionally, instructions for detecting the presence of a expressi ng
cel | . Theskil soteznleah sucleivakdde nopleicocihanatogre paptidoprimetic.airni ng a

R L Y R T T N A R
i1 1ustrat got Iifited toMrhall bf3Enic MYREGIBNRNEX@IhES, IERNWbptahersVat eri al s and
Vet hods Spiegelmers, antisense compounds, double stranded RNA, small interfering RNA,
locked nucleic acid inhibitors, and peptide nucleic acid inhibitors. In some
embodiments, a complement inhibitor may be a protein or protein fragment.
20 In some embodiments, antibodies specific to a human complement component
are useful herein. Some compounds include antibodies directed against complement
components C1, C2, C3, C4, C5 (or a fragment thereof; see below), C6, C7, C8, C9,
Factor D, Factor B, Factor P, MBL, MASP-1, and MASP-2, thus preventing the
generation of the anaphylatoxic activity associated with C5a and/or preventing the
25  assembly of the membrane attack complex associated with C5b.
Also useful in the present methods are naturally occurring or soluble forms of
complement inhibitory compounds such as CR1, LEX-CR1, MCP, DAF, CD59,
Factor H, cobra venom factor, FUT-175, complestatin, and K76 COOH. Other
compounds which may be utilized to bind to or otherwise block the generation and/or
30  activity of any of the human complement components include, but are not limited to,
proteins, protein fragments, peptides, small molecules, RNA aptamers including
ARC187 (which is commercially available from Archemix Corporation, Cambridge,

MA), L-RNA aptamers, spiegelmers, antisense compounds, serine protease inhibitors,
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25A total of 2,921 patient peripheral blood sanples were obtained to test
for the presence of PNH Type Il cells and PNH Type |1l cells. The bl ood
sanpl es Wwepeodreamsoi nto sterile vials containing EDTA. PCT/US20H0/08890Er M ne
the percentage of nornal white bI ood cel ls (Type I cells), PNH Type II, and
PNH Type || ood, cel.l. s eac the patie t sanpl es, 30
the peri pH’Qh%‘EF 3%031 TRAL ORI e%@?ﬁ&{mwh EP&lst the

fol | ow ngs&&ﬂh&ﬂﬁ@ﬁrclﬁl allb’ﬁn’te@feﬁﬁ%@l\y '(é?RN@J’)' BBkedRRleRd ébl&cmmat ed to
Al exaFl uor0 488 (Protox Biotech an anti-CD24 antibody conjugated to

phycoer yt hﬂlﬁbitO(rPE)ipt(cBawmaoﬁm(HN@)m@ﬂmoes,AlIQBQ) an anti-CD 15 anti body
conjugated to CS 80H5 |bo con gated to
pe7 (Gone .ol el ERmETArt GRS ERERbUSEANTR e SR %or ot he
above g ea%ﬁf)l%mfeﬁtr Fb%e;éﬁnﬁne Nk @&n@kn{eﬁﬂﬁﬁhﬂﬁt@p@z{rﬁ&ﬁﬂ% aﬂdhahllbitce@@i was | ysed
wi th I mmunopr epTM ( Becknan Coul ter) and washed twi ce with PBA buffer

( plhf)sphat eoTBpiE SR tig A AstivIES O HEV (18-, féqdﬁiraplbﬁ h)®r therpempdersenim NaNg3) .
Ce FC 500
Frow Oyt oS FELEUARGREEANHR, G0 P! B e EE SR WS S ooyt e

popul at i osmmmedenﬂneflmlﬁbhxortlﬂlabn@ﬁmmytl@soms@nla!y$>ﬁthertt}:ascmgﬂmdmﬁm Type ||
or Type |1l popul ation using patient blood contacted with one or nore of
the fol | of® ﬁ@nm%@%%lé§lteraathwd§&rl%asae%1mawaas ohseaplempRtotlaPOMe onj ugat ed

o553 oy e, SRR PR R S BB s o R Gy Dhat
binds to fd])ﬂndtlcmnf thg &15beD nlamlEfai)e(aft‘hmm)nRQMQM)exampleam albbddy t hat binds to
CD64 ' d d 2 b CD45

Gon ugar =t THCRE OB 38 iR G FueaY-+ Sich sy an sl R gat i ng
on ”DnOCYEiﬁ@ctlykﬁt'EPac@'%tﬁrdﬂ ﬁﬁ/&r@jbl?% &setﬂtlﬁ‘lﬁﬁlt‘%ﬁe f3ahaRIn dregdgRtood cells (Type
| cells), PNH Type Il, and PNH Type red bl ood cells 20 ul of peripheral

bl ood i n Bysologis fictiordf Cﬁbsztmplfarypmmls@hamebddmsﬁmle@b sal.icnelizuPBS) and

more b RO sﬁaﬂz%‘“ AU T S i el o Wi
FI TC ( Beclopaninsess < Bama 011 B4 ATt 005 zzﬁﬁ%@mﬂa@zmcm@@ anti body

conj ugated to PE (gl nV|tr en Cl one . The bl ood and conjugates were

i ncubat ed>@tanddthar etple (2000} Hagure Ewcﬂé@lﬁgr (1oL HolA88Wand e vortexing
R R T e
(Beckman Caut Ogin)lnvadBg Drugs 3(6):870-7; Patel et al. (2005) Drugs Today (Barc)

20 41(3):165-70; and Thomas et al. (1996) Mol Immunol. 33(17-18):1389-401).

Methods for administering an appropriate anti-thrombotic therapy and/or an
anti-thrombocytopenic therapy to a patient in need thereof are well known in the art of
medicine.

In some embodiments, methods for determining whether a patient is at an

25  increased risk for developing thromobocytopenia or thrombosis can be aided by
computer. For example, the methods can include receiving data including a medical
profile of a PNH patient, the profile comprising information on the percentage of
PNH Type II white blood cells of the total white blood cells of the same histological
type (same lineage) in a biological sample from the patient; and processing at least the

30  portion of the data containing the information to determine whether the patient is at an
increased risk for developing thrombosis. In another example, the methods can
include providing information on the percentage of PNH Type II white blood cells of

the total white blood cells of the same histological type in a biological sample from
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Exanpl e 2. Whol e bl ood sanples from 2,921 patients, which sanpl es
were submtted for diagnostic testing for PNH were anal yzed using a

hi gh- senswoi2oitog7fshow cyt onet rybased assay to det ect thecCeAsec@sssn7 | evel
of GPI and GPl-anchored proteins on white 30 blood cells (particularly
granul ocytes) .to thereby determ.ne.the Type |, PNH Type |1, and PNH Type
11 whit ety Hante:@ﬂ)}lm@gﬁ%@&%ewgﬁ mﬁ%ﬁﬁ?é@%ﬁéﬂfi et PEHBCEEnpl es. The
assay msirﬂh&ﬁn?%@thfepthfé%ﬁgﬁt i$ f18n TQBaskd riERFr B bbbis u@i'ﬂg tNH Type 111 red
bl ood cell populations in each of the patient sanples. The nethods enpl oyed
a fl uor escenpity: dradidbt agpuhoferimation. dbe vilatsienispod thel pativetrfoadeveliporgy wi t h

anti bodieg to, specific | - anchored |ineage;specific. protein anti.gens. An
exeni ar y IFPERSSLGieBlice pomiary St b puBRaTs PaRpustiid Fafalfhefea i o
Fig. 15 Cebledl durdeondpuidiakedblonedisanpl e were contacted with the
fluorescently-Iabel ed aerol ysin reagent (Al exa 5Fluor) and a phycoeyrthrin
(PE) -1 abel ed anti body that binds to the GPl-anchored protein CD24. The
cells of the whole blood sanple were subjected to flow cytonetry anal ysi s
and the granul ocytes therein displayed based on the anmount of signal

det ect ed from adwifciteagdrticibaterkdistior ddden: sistdrmdan@ivhtther ghietugi@atyt es. As
shown in Fig. 1, granulocytes with the highest anmount of signal detected

fromthe Hraxafiogby patsaherEns & BRIFS TRl ahiteibigad:celtpgaulptiguindgr wer e

separ gt ed 3 k : . i r absent

Si gnaF(; (1 g%ﬁq}]g}%ﬁ ?L %ﬂﬁéylﬁlaﬂ%@%ﬁ%ﬁ%ﬁag)évgfpéh%?léﬁrm{%%otﬂggwp@oduci ng an

i nt er nedi gtrembosiunthadfitssiag madludent.gdloae pomotcadfi derectablypbeled gogngdtocyt es) .
The PNH req bl(gﬁd cel | ogigl ations were interrogated Lisi.ng)ftwo reagents: a
15det ect abl'§~'taBeMetf & Eg o ugaE %gn_agw{l- BNhAEO S A ¥eabl y- | abel ed
reagent t B&gugdté')%? cbRuihedof ablti®o bt hbihg (PGPREnGRldd RORMU AR REs Wer €

i nterrogated usi'ng the detectably-I|abeled aerolysin protein and several

ant i bodi esant dsq@Rrludneltonteel shinplagpatapee i {GR capicksisgied bareGRrmueidns i ncl udi ng

CD24, . CD14. .CD16 6 5216 of i | es had
Gor asl S Bernil Ry RR iy MR el e dlrsti e R E AL SRR B0t of ¢ he

total numpar e igtsaablaR6yh@8dd dhelditenciahes R dbRmiAbS Bloldcd Sapleof at
| east 50 PNH Té e Il granulocytes. Clinical information related to several
O

par aret er &-¢-e2 plood sarplg) Goin e and/qrppy pEihsikdt coamgnpntadescebedount s) was
avai | abl ea1¥0Q,r 162 of these patients (see Table 1). 25Table 1. C i nical
Features of Patients with a Detectabl e PNH Type I'l'l or Il granul ocyte
popul ati on (where clinical data were avail able.)

20 The following examples are intended to illustrate, not limit, the invention.

Examples

Example 1. Materials and Methods

25 A total of 2,921 patient peripheral blood samples were obtained to test for the
presence of PNH Type II cells and PNH Type III cells. The blood samples were
drawn into sterile vials containing EDTA.

To determine the percentage of normal white blood cells (Type I cells), PNH
Type 11, and PNH Type III white blood cells present in each of the patient samples,

30  the peripheral blood was mixed and stained with one or more of the following
conjugates: a non-lytic aerolysin variant protein conjugated to AlexaFluor® 488
(Protox Biotech FL2-S), an anti-CD24 antibody conjugated to phycoerythrin (PE)
(Beckman Coulter Clone ALB9), an anti-CD15 antibody conjugated to PC5 (Clone
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Cases wth Type Il granul ocytes Cases without Type Il P-value WIcoxin
(N=19) granul ocytes (N=143) Median (range) Total PNH 87.20 11.40 <0.01
gr anul ocywe 2popabsbi on (9. 2-99.5) (0.01-99.9) PCT/US2010/055997

80HS5), and an anti-CD45 antibody conjugated to PC7 (Clone J.33). After incubation
of the blood with one or more of the above reagents for 15-30 minutes at room
temperature, the blood was lysed with Immunoprep™ (Beckman Coulter) and washed
twice with PBA buffer (phosphate-buffered saline, 1% bovine serum albumin, and 10
5 mM NaNj). Cells are then re-suspended in PBA buffer and analyzed using the FC
500 Flow Cytometer (Beckman Coulter). If a PNH Type II or Type III granulocyte
population was identified, the monocytes were also interrogated for Type II or Type
IIT population using patient blood contacted with one or more of the following
conjugates: a non-lytic aerolysin variant protein conjugated to AlexaFluor® 488

10 (Protox Biotech FL2-S), an antibody that binds to CD33 conjugated to phycoerythrin
(PE) (Clone D3HL60.251), an antibody that binds to CD14 conjugated to ECD (Clone
RMO52), an antibody that binds to CD64 conjugated to PC5 (Clone 22), and an
antibody that binds to CD45 conjugated to PC7 (Clone J.33), which allowed for
lineage-specific gating on monocytes.

15 To determine the percentage of normal red blood cells (Type I cells), PNH
Type I, and PNH Type III red blood cells 20 pl of peripheral blood in EDTA was
placed in 3 mL of phosphate buffered saline (PBS) and mixed thoroughly. 50 pl of
diluted patient blood was contacted with one or more of the following conjugates: an
anti-CD235a antibody conjugated to FITC (Beckman Coulter clone 11E4B-7-6 /

20  KC16) and an anti-CD59 antibody conjugated to PE (Invitrogen Clone MEM-43).
The blood and conjugates were incubated at room temperature in the dark for one
hour while vortexing every 15 minutes. After the one hour incubation, the blood was
washed twice with PBS, resuspended in PBS, and analyzed on an FC 500 Flow
Cytometer (Beckman Coulter).

25
Example 2.

Whole blood samples from 2,921 patients, which samples were submitted for
diagnostic testing for PNH, were analyzed using a high-sensitivity flow cytometry-
based assay to detect the expression level of GPI and GPI-anchored proteins on white

30  blood cells (particularly granulocytes) to thereby determine the Type I, PNH Type 11,
and PNH Type III white blood cell (granulocyte) populations in each of the samples.
The assay was also used to detect the Type I, PNH Type 11, and PNH Type III red
blood cell populations in each of the patient samples. The methods employed a
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(% Medi an (range) PNH Type 7.10 n/a n/a Il granul ocyte popul ation
(1.2-65.3) (9% WD 2011/ 057250PCT/ US2010/ 055997 Medi an (range) PNH
Type |11 woanulseaspe popul ation PCT/US2010/055997

fluorescently-labeled non-lytic acrolysin protein variant along with antibodies to
specific GPI-anchored lineage-specific protein antigens. An exemplary flow-
cytometry analysis of one patient sample is depicted in Fig. 1. Cells from a whole
blood sample were contacted with the fluorescently-labeled acrolysin reagent (Alexa
5 Fluor) and a phycoeyrthrin (PE)-labeled antibody that binds to the GPI-anchored

protein CD24. The cells of the whole blood sample were subjected to flow cytometry
analysis and the granulocytes therein displayed based on the amount of signal
detected from each reagent bound to the surface of the granulocytes. As shown in
Fig. 1, granulocytes with the highest amount of signal detected from the AlexaFluor

10 and PE labels (upper right; Type I cells) were separated from populations of
granulocytes having a very low or absent signal (lower left; Type Il granulocytes)
and granulocytes producing an intermediate amount of signal (middle population;
Type II granulocytes).

The PNH red blood cell populations were interrogated using two reagents: a

15  detectably-labeled antibody that binds to CD235 and a detectably-labeled reagent that
binds to CD59. The PNH white blood cell populations were interrogated using the
detectably-labeled aerolysin protein and several antibodies to GPI-anchored lineage-
specific cell surface proteins including CD24, CD14, CD16, CD66b, and CDS55.

216 of the patient samples had a detectable PNH Type III granulocyte

20 population that was > 0.01% of the total number of granulocytes in the sample and an
absolute count of at least 50 PNH Type III granulocytes. Clinical information related
to several parameters (e.g., hemoglobin levels, LDH levels, and platelet counts) was

available for 162 of these patients (see Table 1).

25  Table 1. Clinical Features of Patients with a Detectable PNH Type 111 or 11
granulocyte population (where clinical data were available.)

Cases with Type | Cases without | P-value Wilcoxin
IT granulocytes | Type Il
(N=19) granulocytes
(N=143)
Median (range) Total PNH | 87.20 11.40 <0.01
granulocyte population (9.2-99.5) (0.01-99.9)
(%)
Median (range) PNH Type | 7.10 n/a n/a
IT granulocyte population | (1.2-65.3)
(%)
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(%9 76.0 (4.5-96.4) 11.40 (0.01-99.9) 0.02 Median (range) PNH Type 11

RBC

popul ation (% 3.30 (0.02-71.3) 0.20 (0-76.20) <0.01 Median (range) PNH

Type |11 WRBCopapseisati on (% 16.10 (0.03-86.70) 2.90 (0- PRTAS2010/055997

10

15

20

Median (range) PNH Type | 76.0 11.40 0.02
III granulocyte population | (4.5-96.4) (0.01-99.9)

(%)

Median (range) PNH Type | 3.30 0.20 <0.01
11 RBC population (%) (0.02-71.3) (0-76.20)

Median (range) PNH Type | 16.10 2.90 0.01
111 RBC population (%) (0.03-86.70) (0-92.9)

Median white blood cell 3.80 4.20 0.44
(x10°/L)

Median absolute 2.07 2.15 0.70
neutrophil count (cells/uL)

Median RBC (x10'%/L) 3.08 3.14 0.80
Median hemoglobin (g/dL) | 10.6 10.4 0.87
Median LDH (IU/L) 336 315 0.88
Median platelets (x10°/L) | 54 116 0.01
Platelets < 100 x10°/L (%) | 68.4 (13/19) 44.0 (62/141) | 0.05*

*Fisher’s exact test.

Of the samples from patients in which clinical information was available, 19 (8.8%)
patient samples contained distinct Type Il granulocyte populations, ranging from 1.2-
65.3% of the total granulocyte population, with a median clone size of approximately
7%. In 4 of the 19 patient samples, the Type II granulocyte population represented
>50% of the total abnormal population (e.g., PNH Type II and Type III cells). In 10
of the 19 patient samples, a PNH Type Il monocyte population was also detected. An
evaluation of the ability of various antibodies, specific for individual GPI-linked
proteins found on granulocytes, to detect PNH Type II granulocytes indicated that the
Type Il granulocyte population was detectable in all cases using the detectably-
labeled aerolysin reagent, but in decreasing percentages using antibodies specific for
CD66b (88%), CD55 (50%), CD24 (47%), and CD16 (0%) (see Table 2). These
results indicate that the aerolysin-based conjugate is particularly useful to accurately

detect PNH Type II granulocyte populations in patient samples.

Table 2. Detection of Type 1l granulocytes using acrolysin or other anti-GPI
anchored-protein antibodies.

Aerolysin CD24 CD66b CDS5S CD16

19/19 (100%) | 9/19 (47%) 8/9 (88%) 4/8 (50%) 0/9 (0%)
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0.01 Median white blood cell (x109/L) 3.80 4.20 0.44 Medi an absol ute
neut rophil count (cells/4) 2.07 2.15 0.70 Median RBC (x1012/L) 3.08 3.14
0. 80 Mediwo 2hevsgisobi n (g/ dL) 10.6 10.4 0.87 Medi an LDHPCITWSR)1083®97

Patient samples containing PNH Type II granulocyte populations had a significantly
larger median total combined PNH Type Il and PNH Type III granulocyte population
than those without Type II granulocytes (87% versus 11%; p = 0.0003), as well as
larger median Type II and Type III RBC populations, which reflects an increased
5  ability of the method to detect PNH Type II white blood cell populations in patient
samples with overall larger PNH cell populations.
After comparison with the clinical data it was discovered that patient samples
with PNH Type II granulocyte populations also had lower median platelet (plt) counts
(54 x 10°/L; p<0.01). See Fig. 2. Patient samples with PNH Type II granulocyte
10 populations had similar peripheral white blood cell counts, peripheral red blood cell
counts, absolute neutrophil counts, and hemoglobin (Hgb) levels, compared to patient
samples without detectable Type Il granulocyte populations (Table 1), indicating that
differences in platelet counts are likely not due to differences in underlying bone
marrow production. In other words, while the disclosure is in no way limited by any
15  particular theory or mechanism of action, as PNH patients have dysregulated
complement control due to the lack of the GPI-linked complement regulatory proteins
CD55 and CD59, the decreased platelet counts observed in patients with detectable
PNH Type II granulocyte clones may be due to increased terminal complement-
mediated platelet consumption or destruction, which may in turn be associated with

20  thrombosis, the leading cause of death among PNH patients.

While the present disclosure has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the

25  true spirit and scope of the disclosure. In addition, many modifications may be made
to adapt a particular situation, material, composition of matter, process, process step
or steps, to the objective, spirit and scope of the present disclosure. All such

modifications are intended to be within the scope of the disclosure.
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315 0.88 Medi an platelets (x109/L) 54 116 0.01 Platelets < 100 x109/L (%
68.4 (13/19) 44.0 (62/141) 0.05* *Fisher's exact test. O the sanples from
pati ents wo 2otwostesel i ni cal information was avail abl e, 19C{R1S88f/0paab7 ent
sanpl es contained distinct Type Il granul ocyte popul ati ons, ranging from
1. 2- 565. Béhapfs dlHmedétal granul ocyte popul ation, with a median clone size
of approximately 7% In 4 of the 19 patient sanples, the Type |

granul ocyte popul ati on represented >50% of the total abnormal popul ation
(e.g., PNH Type. A mathdd Tytgeedittingc@hdtbyr.a paticdids af art ineredQdpakifent sanpl es, a
PNH Type |1 nonocyte popul ati on was al so detected. An evaluation of the
ability oflexeanigdSreinbsty Hicgrcthagedmpiiing or i ndi vi dual GPI-1inked 10
proteins found t . r

i cated ¢ hat CCRa gdh At Raxd & £ T5bo MNhiARG] BTG BRYARRe
cases usi hipotlkelldetthe said yiktabeliat typenoh pailogice ageple, frdmb patendendeasi ng

per cent ages usi ng,.anti bodj es, specific for CD66b.(88%, 5 (50%, CD24
o ana cor R Cahe it BREN s bl ncrast H IR E PR hat 1§ he
aer ol ysi nihaeeskis HHeHIRHR JaficRAS hil dnihalhded YRR ddvBlopmGUh@hoYis 1ogdet ect PNH

Type |l granul ocyte popul ations in patient sanples.
percentage of PNH Type II white blood cells is greater than or equal to 1.2%.

2. The method of claim 1, wherein the white blood cells are granulocytes.
3. The method of claim 1, wherein the white blood cells are monocytes.

4. The method of any one of claims 1 to 3, wherein the biological sample is a

whole blood sample.

5. The method of any one of claims 1 to 4, further comprising obtaining the

biological sample from the patient.

6. The method of any one of claims 1 to 5, wherein a PNH Type Il white
blood cell population that is between 1.2% to 65.3%, inclusive of 1.2% and 65.3%,

indicates that the patient is at an increased risk for thrombosis.

7. The method of any one of claims 1 to 6, wherein a PNH Type Il white
blood cell population that is greater than or equal to 5% indicates that the patient is at

an increased risk for thrombosis.
8. The method of any one of claims 1 to 7, wherein a PNH Type Il white

blood cell population that is greater than or equal to 10% indicates that the patient is

at an increased risk for thrombosis.
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Tabl e 2. Detection of Type Il granul ocytes using aerolysin or other

anti-GPl anchored-protein antibodies. Aerolysin CD24 CD66b CD55 CD16 19/ 19
(100% 9/we 20t7Pxy258/ 9 (88% 4/8 (50% 0/9 (0% 20 Pati ect/tsanploe®97

contai ning PNH Type Il granul ocyte popul ations had a significantly |arger
nedi an t ot al c8n%gﬁéwtmqwf'ﬂ9bén¢ of epiansANIG Srypherain & PR Ry’ yehétepopul at i on

t han t hos i . t % NI = 03), as
wel |l as | glro\éﬁgtrcglﬁg{)ﬁug%po?y%%t 1?%%3%59%%82%9‘1(81%%@’6%%3 ta |%tnt§,e p%vlf%ng ¥ reflects
an i ncr eastesh ibakhdcdtrigk dér thivenbsishod to detect PNH Type |l white bl ood cell

popul ations in patient sanples with overall larger PNH cell popul ations.
After conparison with the clinical data it was discovered that patient

sanples with P : i : I medi an
platelet (plt) Né’oﬁ%?gle{ ggg,)@%%é?{yﬁ%%ggg;{)b@t kévggl%llzl@%?ﬂz aetl?gﬁlgtesarrpl es

wi th PNH Blppé cell pgmaatuingtbyttie gicdfpo fuhat icqud tdhaPosndicdtey thpethe phteanals whi t e
bl ood cell, caunts, peri.pheral, red blood cell counts, absol ute neutrophil
counts, aﬁ%ﬁ%@%@?egﬂskfgrﬁgwnqoéwel s, conpared to patient sanples without
detectabl e Type Il granul ocyte popul ations (Table 1), indicating that

11. The method of any one of claims 1 to 10, further comprising monitoring
the patient for the development of at least one symptom of thrombosis if the patient is

at an increased risk of developing thrombosis.

12. The method of any one of claims 1 to 11, further comprising selecting an
anti-thrombotic therapy for the patient if the patient is at an increased risk of

developing thrombosis.

13. The method of claim 12, wherein the anti-thrombotic therapy is an

anticoagulant or thrombolytic agent.

14. The method of claim 13, wherein the anticoagulant is coumadin, heparin,

or derivatives thereof.

15. The method of claim 13, wherein the thrombolytic agent is a tissue

plasminogen activator, streptokinase, or a urokinase-type plasminogen activator.

16. The method of any one of claims 1 to 15, further comprising
administering to the patient an anti-thrombotic therapy if the patient is at an increased

risk for developing thrombosis.

17. A method for selecting a therapy for a patient, the method comprising:
selecting one or both of an anti-thrombotic therapy and an anti-thrombocytopenic
therapy for a patient determined to have a PNH Type II white blood cell population of

greater than or equal to 1.2%.
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differences in platelet counts are likely not due to differences in

under |l yi ng bone marrow production. In other words, while the disclosure is
i n no waywbinitresaesby any 15 particul ar theory or nechaniPemiustoiaosioon, as
PNH pati ents have dysregul ated conpl enment control due to the |l ack of the
GPl -1 inked conpdefenethodfpiltigainga patisnbithesmethsd camarigns 9dmimdcigiodas ed
platel et caunt & QRIHSEH ol oPBhGTLE i Lo ARLECTRRLS RO, Type 11

granul ocyte clones nay be due to 1 ncreased term nal - conpl enent - medi at ed

pl at el et deosuoptépenicathcrdpys ifithiepdtivnt hast RYMHMYpe ilhwhite blobé celssoci ated wi t h
20 thr onbosiuz, .the | eadi gagn cz(yse of death anong PNH patients. VWi | e
t he preseRPPWHMIW Ygiiaderib® heén described with reference to the specific
enbodi ments thereof, it should be understood by those skilled in the art

t hat various changes nay be nade and equival ents may be substituted w thout
departing fromi®héh@methodefshimilt oanil, sbopa thé arnththranbeticobeanpy idan addi ti on,
many nodi ficatigns b de to adapt a particular situation, material,
conposi ti 8?{108Fg]ﬁﬁ]?tt°g?]¥froﬁ‘$8@§§$e rocess step or steps, to the objective,
spirit and scope of the present disclosure. Al such nodifications are
intended to be within the scope of the disclosure. Wat is clained is:

1. A met hod foR0pThdimethodglaneoiee! daipwtli’datl 9i whereinghe pmter eased ri sk for
devel opi ng 1 h{)o osims,thtrhe met Ilgd gp Al §inng: determ ning the

per cent age o I—?prpCe FEPI 2 tﬁ}e o Sé%ﬁ?s of the total white blood cells
of the same histological type in a biological sanple froma patient; and
predi cting whether the patient is at an increased risk for devel opi ng

t hr onbosi s, whékef rformutgdapehnethad fr dgiermpupeyaetder 4 Raticpbis afj@vel opi ng

t hronbosi g | T ite. od cells is greater

t han or eglﬁg%asédﬁsﬁg/?%ﬁ&%gﬁqﬁwés’ﬂngﬁﬂ%tho%@%ﬁgﬁﬁﬁql, wherein the white
bl ood cel | s ar ecgivapudascincksling a medicalprofilbef aPNIDpatwht, chaprofil, wherein the
white bl ood cells. are nonocytes. 4. The method of any e of clains
1 to 3, wWAYPRiHNE wzorma&%@vé%ﬂ PERHIes Oifé’l\%lmlé"ml@%&@a??gﬁ of {L_e - s
The met hog, afy 118Dk of HRl ABie hidt@lobicallthd ﬂﬂ‘%rbiGngﬁl Sl RBah&i ng the
bi ol ogi cal sanple fromthe patient. 6. The thod 'of any one of

clainms 1 paichf; anderein a PNH Type Il white blood cell population that is
between 1.2%to 65. 3% i ve .of i.ndi cates that the

i ncl 2% and 65..3%
pationt is at aRoRiPEsBaRERoTSh of HiehBronGTiing the MOmA ot hod of any
one of cl gétBEnihe Whether WoPhBEN iRatRhhdr¥Red kikk Y8 de®elBbiagdhre/ibbsipopul at i on
that is greater than or equal to 5% indicates that the patient is at an

i ncr easedwherskn the pati¢it ehas@giiecreased risk fg devieping tivorbesis Hrihe perecrdgec] ai ns 1
than’ or  oRubrPe s R ool Bt th RS Gl Pt "an i mer eased ri ok for
t hr ombosi s.
22. A computer-based method for determining whether a patient is at an
increased risk for developing thrombosis, the method comprising:
providing information on the percentage of PNH Type II white blood cells of
the total white blood cells of the same histological type in a biological sample from
the patient;
inputting the information into a computer; and
calculating a parameter indicating whether the patient is at an increased risk
for thrombosis using the computer and the input information, wherein the patient is at

an increased risk for developing thrombosis if the percentage of Type II white blood

cells is greater than or equal to 1.2%.
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WD 2011/ 057250PCT/ US2010/ 055997 9. The nethod of any one of clains 1
to 8 wherein a PNH Type Il white blood cell population that is greater
than or ewoab1s780% i ndi cates that the patient is at amCrmusc@a®sex9Ti sk for
t hr onbosi s. 10. The method of any one of clains 1 to 9, wherein a PNH
Type 11 white B ot reethed posy aaeioh slaimad -22s Wherelt ronyiia variars der of o 50%

i ndi cat es t i t S
11. The né%E@%méggeﬂp&g%%hgféﬁf&HQthB§%8§%§H¥ur gﬁﬁégﬁgpﬁgﬁﬁginonltorlng
t he pati endllst or the devel opnment of at | east one synptom of thronbosis if

the patient is at an increased risk of devel opi ng thronbosis. 12. The
met hod of any one of claims 1 to 11, further conprising selecting an

anti - thromboti 94%%%% &rldénﬁ?ylﬁgam T&Eﬁfl%@%ﬁ d&dgeui, chetRgl | nCr eased

ri sk of devel oping t oSl s. aim12, wherein
the anti - témpndog:i c therapy is an antlcoagulant or thronbol ytic agent.

14. The nmethod of claim13 erein.th nti.coa 0 i hepari n,

or derivatives “QHE W&~ plurahtyvg%é"’hljsﬁﬁ%o‘?fg‘feﬂlé ﬁ’f I%F‘%ﬁ"ﬁ%hfég "@P}g)rnzgﬁtlh

thronbolybfGoaggmnmkﬁm@dbhﬁ§gemﬂﬂasnlnogen activator, streptokinase, or a

ur oki nase- type(P asm nogen activator. 16. The nethod of any one of
cfr

claims 1 to 15i umrtmnecnmwfﬁgvaldmmo@@alhsngmﬁfm I{ia&thlt@rbdooein

anti-thro tic herap if t i ent an |ncreas

Govel opi neErSbOEHEBhouhe SRR B TspE Qi BER FRYREmdeapy for a
patient, hlﬂ@utﬁﬁiffbﬁdilﬂgmﬂlht sdaBgit t6 & MagiciblhdaRE, asrcolaqiafbdqt) tlaenarﬁdsuﬂt of hronbotic
t herapy and an antl-thronboc§to eni ¢ therapy for a patient determined to

have a Pmewimgé)flthle TRASSNE the B ‘Ewna nwhitq @pp%ﬁelbﬂn eamernttA AR equal to
1.2% ﬁ@% }éa%%&ﬁ% 'J%/ lf%?t%%cp %_Sc%ﬂ71tndlcates t}%a%ﬁle ﬁhl (?(FCJIPIS ot I €at ing a
r ng to a patien

patient, I sing dm i ster I'n need thereof
one or boPN}ﬁTW@ﬂ]anmm{ﬂ&MMmﬂot|c t herapy and an antithronbocytopenic
therapy if the patient has a PNH Type Il white bl ood cell popul ation of
greater than 1.2% 19. The method of claim 17 or 18, wherein the

anti-thronboti 65t RERaRYd fot d@s‘ﬁn?&%hﬁ@%%e@ﬂ%vh% b‘ldUdCH%ﬁ‘ib'og{éliaﬁor%Qﬁl%t :

20. The nethod of any one of alns 17 to , Wherein
antlthronhmdyﬁmpemnmngherapy is a platelet transfusion. 21. A

conputer-based od f t he ati i t jncreased
risk for devel 8?}}?1 lnlgﬁrpgwg ngrwrﬂ{%&qm% &‘r@pﬁﬁg%qnﬁﬁiat[bmas %'Kﬁg‘glvi ng data
i ncl udi ngepifRdEEAdncR6RE ptfeiaf ad PNH patient, the profile conprising
informati on on the percentage of PNH Type Il white blood cells of the total

whi te bl ood celisgngfishipgatdegsba hi)ls‘to@mghecwlmtqlg/lp@d peilsdram @tmgwbﬁt sanpl e from
the pati ero{o% c&ﬁjs f th%]turaﬁ ﬁaseglon%eaém n\%ﬁ L heent,?)ﬁuﬁd cgfl W eelre(ii ta

contalmng e|n erm ne epa|en 'S a

I ncr easedthel PNH fTgHe Hevigitobo cdlRf ﬂ@b@sm@are\&/aﬂ’foednﬂytdmlng@tsheﬁnﬁromsh@t an
i ncreased risk for_ devel opi t hronbosis if the Percenta ge of Type Il white
bl ood cel T¥P¢ kWhitehloed Cf:lﬂ-paaﬁld%NI—éa"gaq: I{ g/hjte pdgod cells of the same histological

type to allow the percentage of PNH Type Il white blood cells of the total white blood

cells of the same histological type in the plurality to be determined.

26. The method of claim 24 or 25, further comprising determining the
percentage of PNH Type II white blood cells of the total white blood cells of the same
histological type in the plurality.

27. A method for determining the percentage of PNH Type 11 white blood
cells, the method comprising:
providing a plurality of white blood cells contacted with a reagent that binds

t (i1) a GPI-anchored protein;
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22. A conputer-based nethod for determ ning whether a patient is at an

i ncreased risk for devel oping thronbosis, the nethod conpri sing:

provi di ngvonboresezsbon on t he percentage of PNH Type |1 whirtus2dabossdTel | s of
the total white blood cells of the sane histological type in a biologica
sanpl e from t hdispaguigneg atj 1Wﬁﬁppﬁ@nt0ﬁéfhﬂﬁf0m¢meﬁ@ﬁ0mrﬂt ravidtsrhieqder ; and

cal cul ati . el i i [ \per eased
sk for TARrRRATRIE! wdRehf ole A G ek BRRALE B, el A NG CPE

t he pati eiypé H vetitedrtoddeilleas petserit Skee bwfifictbatie dphgg shddrfeorb dsi Bypefl t he

per cent age of  Type || ite blood cells is greater than or equal to 1.2%
WO 2011/ oWﬁSblﬂ@?ﬁ@J‘@z@%@@/@? IT white @@.d eFﬂéOﬁ@@%@egfst%{ﬂgaC%ﬁépeotp cl ai ms
1-22, whergl = i i g i r ot el ed to
det or i no (o (Rl oF PIRL LR Mg LO BB PELPHE Rlob@eliRSE 12
met hod f oof ihdemnhe hisialgeical P ilyixeplitaliyhiotle detapméhedednd t he met hod

conpri si ng: contacting a pl i 0 ite blo % cells with a
reagent t hat bﬁﬁagnwﬁ%%ﬁ?ymgﬁ$a%§$§@§@ngﬁéﬂwgkéﬁ8W£ﬁg rotein; and
identifying one or nore of the white blood cells as PNH Type Il white bl ood

cell's based on the anount of reagent bound to the cells, wherein an
i nt er medi at e aAduibhe okthodediclagmap or Bé, fughefetpmprising detdrmenipg thed cel |, as

conpared to the a f binding,of the reagent to a PNH Type |11 white
bl ood ce|Pmaﬁgﬁﬁﬂgqﬁﬂ%éﬁPe@¢“%ﬁﬁ%#ﬁ@‘% >t he reagent to a Type | white bl ood
cell, indicates that the white blood cell is a PNH Type Il white bl ood

cel | . 25. A method for distinguishing between white blood cel

popul ations, tR2 kB¢ HEHhod @hpRY enhef claims 25 tg @i+ wherpinghedistinguashing of white
bl ood cel I: g@gﬁ that binds to: (i) Gl or (ii) a GPl-anchored
protein; gﬁﬁﬁh&gfﬁ“rls |% ui shing at least a portion of the white bl ood
cells fromother white blood cells of the plurality based on the anount of
reagent bound e cells, ereint PNH Ty ] white blood ce|lls, if
present, are ség-fifﬁ?gﬁﬁﬁog\g’gﬁgw%@g] ﬁgﬁ%%ﬁgméﬂwﬁﬁepl ﬁtﬁféfc‘ﬂl“%d cells
and PNH TyRGd bbils #0biRLTRM & 8hhicht RkvibOGSRIRAV ALAROG Gl ype (o al | ow
t he percentage of PNH Type |1 Ite blood cells of the total white bl ood
cell s of titvelegamePNHst ol ogical type in the plurality to be determ ned.

26. The nethod of claim 24 or 25, further conprising determ ning the
percentage of PNH Type Il white blood cells of the total white blood cells
of the same hi s{otrRghkdlodlof BBy bik $GaiRlsWeab BbYfurther comptibingAedBrliagd for
determ ning the percentage of  PNH Type Il white bl ood cells, the nethod
conpri si nie nerasuiage AP HpT xnedl whyte bfoodisetle bl ood cell's contacted with a
reagent that binds r (ii) a GPl-anchored protein; WO

2011/ 057250PCT/ US2010/ 055997 di stinguishing at | east a portion of
white bl ood ceBfsThe e clanhidt ewhéreddhe elcbadadibn tshe Péami@itért y based on

t he amount of reagent bound the cells, wherein the PNH Type Il white bl ood
celI's, ifreyedemcdivie sufficiently distinguished fromthe Type | white

bl ood cells and PNH Type Il1 white blood cells of the sane histol ogi cal
type to allow the percentage of PNH Type Il white blood cells of the total
whi te bl ood ceB3.sThé nicthedodary bisdiodlagis@alto B pehdrointtherqapem dirndsyo o be
det er m ned, angkgeternining t he percentage of PNH Type Il white bl ood
cells. uman ! et hod of claim 26 or 27, further conprising

determ ning the percentage of PNH Type II1l white blood cells.

34. The method of claim 33, wherein the reagent comprises an aerolysin

protein.
35. The method of claim 33 or 34, wherein the reagent comprises a variant

form of aerolysin protein that is non-lytic or is substantially non-lytic as compared to

the wild-type form of the protein.
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29. The nmethod of any one of clainms 25 to 27, wherein the distinguishing
conprises flow cytonetry. 30. The nethod of any one of clains 24 to
28, wher evo 2vhespisaral ity of white bl ood cells are obtapogEdstoions®@opati ent
havi ng, suspected of having, or at risk of devel opi ng PNH. ~31. The
nmet hod of any &feTh¢ n@t@ﬁrﬁg 2360@%0%@91nfsl}r3ttﬁéﬁ,wmmitg¢ FRGSeE COMATIFRS t he

per cent ag . . I I 5. . . hod of claim
BT “her o Ui Tid SR Rchic AN S ARV IBRIOZ or 7 uhersip e e "o o 5
The met hogogifiora?33 i@Rebsuituted &ithd cxdtcing a8@ thewd@risd at pobiion 8agént binds to a
human GPI iety. . 34. The nethod of claim 33, wherein the reagent
conpr i sesSERIHEFIY 8 crsteingt ei n. 35. The nethod of claim 33 or 34,
wherein the reagent conprises a variant formof aerolysin protein that is
non-lytic or is substantially non-lytic as conpared to the wild-type form
of the protei n37Vithettthods7 2BORGCT/ WB20MhChOERQaM is an antibdBy off reantechod of any
one of clgi %3 to ?%% m?erein t he reagent conprises the am no acid
sequence @gfnc,gt EEM SE%D NO 2 or 7 wherein the threonine at position 253
is substituted with a cysteine and the alanine at position 300 is
substituted for a cysteine. 37. The nethod of claim 33, wherein the
reagent is an a®t Thoythed channong glettaibis?ditng2f wheymrthe tdagenddindstoa 38. The
met hod ofggﬁang%(fn_ghgins 24 to 32, wherein the reagent binds to a

GPl - ancho p?(%% pyotetn. 39. The nethod of claim 38, wherein the

GPl -anchored protein is selected fromthe group consisting of alkaline

phosphat ase, 5' nucl eotidease acetylcholi nesterase, digeptidase, LFA- 3,
NCAM PH 20, CB#®5Thepsthodphyglaim 3@gwhereinha GPEpadhorgnrgtein wsckeetefecept or
[11), cargj o j - - 7, CD48, and CD52.
40. The ng?ﬁgﬁgg%%@Fgﬁﬁsggkg§m§@$§§%%?§$%sfﬁgggggg%% is an antibody or an
ant i gen- bacudylolgplinestgirmes digchedaof LFA-3, NCAM, FH0reDi6dCDE9 antyy-01@a-0f cl ai ns

24 to 40, wherein theéglurality of white blood cells are contacted with a
reagent t kB14pFRd3+ 6D Ep(the Ke racaptosdEhicarcipembryrmdc aigan 6REA).IGIREH pr ot ei n.

CD66b, CD87, CD48§, and CD52.

40. The method of claim 38 or 39, wherein the reagent is an antibody or an

antigen-binding fragment thereof.
41. The method of any one of claims 24 to 40, wherein the plurality of white

blood cells are contacted with a reagent that bind to GPI and a reagent that binds to a

GPI-linked protein.
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