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PH QJ!t~ C !~!_Q N __ n E ____ A N_T_ J_ C tl~~' L~EQ S 
Mf~' NU CL 0 _NALE,§. 

1. ANTECEDENIES.-

..., 
I. • 

Lo'\ pn~po'lrac1•'.'ln di'.' hibridnmo1;. rcon"t H11y<'.i 11r. In t_n en (,) 
inrnunoq1_11m1c.:t. Lo"\ prHOP.Fo"\ oJplit-:AClc'in lit'> P.Sta tt~('.1)(.10-
«:Jirt fufO' la prod11cc1c~on rle rtntir::nerpn~ m0noclnn;Jlf>:=> (l\rMJ 
p~r~ remplazar en torta clasP. d~ in~1nnP.nsrtyo~ a Ins 
o:inticuerpos polir.Jonalr>r~ obt:t>nidnr. por mr.d1<i:. convP11-
.-:inn<'!Jes. Es r.iert:n rJllP )01 pr~p.~r?.ri«on <1P. l\r.M """ ?IJt·i\ 
;'tfinido')rl no rlP.ja cl~ sP.r 11rn1 tan•A l•\har1osa. pPrn lao. 
pns1bilirtartP.s qui:> el Ins ofr,,.rf"n t111~rnn prnntc:'I nf1v.a~ 
!"lara tnrlo Pl rnumk•. Qui.:.:\ 11.1 mo'\s import.1nt.f' <ie Ins Ar:M 
fllt" <)lie nos ayudar-on <'\ comprPn<JPr m11<:>hc:1~ prnrP.sos 
inm11nnlc'u_nrns y Cf\IP poi=-.1h1lit,""trnn Pl m·'lnip11l<>1i trl vitr·n 
rlr Ins i'lntjr.11f•rp0s. 

!-::-:; a~t. 'lllP. hll.-:f'.! poros rJfios r:tt.r."'\R. P.I 1nf_p1-,..R r.i:-•m,.n·101l 
<1~ )<iS ArM rue in<:TP.11\Pnt.arlo r~pi<larn~ntP.. •?:.pPC1al111('ntf' 
<>n laF> i'ln,.as rl<> rli.:ll)nt)F>f:ir.0. imr.\c:r(>nr~ <IP t11mnr-. t,,.,-,'lpli-1 
dP,J cancer. etc::. ~,e esf:intli que f'."n nl aflo 1490 ~,,-. 
i nvj rt: i f'rnn 2. 7 td 11 onf'.'s de do I ;i rPs: d~ I n!1 rim If'!~ Ii\ 
mayor po:trt~ fUP rln·i<Jirlil hilri<l ""' 1nv,-.st Hl·"l<·1••ri. 

l.n:" p1·01.Pdlffi)f~1lt()g l)P. las l.f'~rn~c·O}f-'; <'ll Sil ~lnHI lllilyn1-1,"1 
!';P t:>nr.u1?nt r<"tn h<'\Si\dil~ P.11 I a~ i nv·--~t: i ~1.=.r i "11"R r<>"l l 17.ild·l~ 
pnr (;e0rqPr. J<tinh I r1- y C~So1r Mi I r:f •"] n r 19"/"i) . ()II J f'JW!": 
d~mostraron 'JUP. la hibr·1di;::a~ion d~ lit1f.-'lr,1t:os 1nrn11nnf-: 

de raton y rt:'!l11lo"ls di'! miPlnm<"l. do'iho'\ pnr r<>~11ltt'.\do l<'l 
form,1ci(•n <1~ r,l">J11Jar-; htlwi<la!1 lo:i~ c11.1lt":": pnrlJi\ll !H~Crt"­

tr1r inm11nnqlohul inai=: hnmogf'n"·"~ d<> nr:pP<"J ttr.1<1.-vJ prr-dP­
f1nirla: los ant1r.uerpos mono~lon~IPn. 

J.,, l~rp11hl1r" rlP flol1v1;i i'I fr;1vr-;. clPI proyPrfn: PH<.1LllJ1'­
C.ll>N MA~-l I VJ\ f>r:: 1\NT.l C'.llf·:m.1n::; M\IN(li:t .(INALJ·:s. C•t (lf"CJC:H.IO pn1· 

f1,-,r.1nnP-s llnHli\~ y ct.-.mlP. (lc"ll"f ir.ipo'lll v.1rins po11ses l<1t1 
no;1mP.r1canns,C\hnr.1 se s11mn "' r.on1'll""i11111~nto dP. la tf'r.nn-
lnrr1i'1 '11.lf' hi'ln\ f'IC•~ihlr. '111~ P.I) IJn (llflfll') ln~<1j;,fo p11Nli1 
11,..~10"11" ,.., pr0d11<:"ir s11 /\r.M . 

('lf,P!.CifJ!:.1 fl{)!:tlCllS nu Pli:(l(;f{l1f1f1 nr r:r·ltr,l-l'Ji)l-1JHJllJ Fl1f<1"'. l_j) 
f'r;CJrHJCCTClN OF. mn Jr.I IFRPllS NUNOr:J. UW~I F!=._ 

l I PrP.p<H·.v·1t1n dP mPrlinr-: y m.1f·f·t-1ill<>:. pilr-?1 t'!I r:-11Jt- 1vo 
di:- linP-'.\S C"PflJlo"lr~r. rle llllP.IOIO."I yd•.., l1Jhr1d0rn.'1s. 
f.11>r:ronql'.' I ac:: J(1n y r::nn~1~ I rir:- 1 tin d~ Ii nP.:H~ <:'"I 11 I at·,.,, 

/1 fnnr11Iar.16n dP ro'ltOn(·r-; t;(•n c1!·l11lo"1~ "" Jnll"lnma y ,.,-,,, 
h 1 hr Hk•m"lr. p<11·i'I prf"R<>rv.:\r I l'lr; I 1 r1p,1;, y p•ll-·:'1 l'rr•rl11-
cr 1~n d~ asr.1t1R . 

. ·11 11,, I Prr t •'•n rlf:! 1n 1 rnp I i'lmn,1. 

rlf'sr.nnt_.1rn1n.1r1 •'in. 



Ii\ t:"i\racteri:;:aci('1n rl~ h1hr1dnm.,s. lncl11ye: Vl"lnrtdild 
de rrecimiento. cons11mo rte gl1.1i:·o~a. pH. y p1·oducc11'•n 
de anticuerpos .. 

5J Metodos de inm11nizaric"ln ':'mplo:-r'ldo!> p.ir.1 lu obtf'.'rv:-i···r1 
ct~ ~nticuPrpos monorlon~lf.>s. 

6 I II i hr HI i ;-;ac1on Cl?' 1111.,1· ntf.>d 1 c'lnt- ,.,. I,, f11s 1 •'•n •:"•::>n pn l 1 P­

t i l engJ i co J. mant~nimiento de J0s cultivos: PrPp~ra­
cion de PEG. di:'! mt:-di0s selectivos. p1·01:-edimiento de 
fusion .. mantenimiento de los cult.ivns. clnnado y 
preservacion de h1bridos. 

71 MPtodol0g1as de df.>tecciOn dP antiruPrpos <TamizajeJ: 
r·"ldio1nmun0ensayn. hr.m~gl11t inacic'•n. dot blot. 

8) P11rif1c.~l.:i6n dP s0bren.,,d~nte y .:ls~itis por prf!!ci-
r it a r. inn y r .-Cllll•"'I t O~Jl"t) f 1 fl . (Ip t Pt·m l 11•1 (" l (•II cl~ ( il (lUJ"f'-
7.i\ . 

[Jesrnnge ( .:tc j c'ln rle 
ht t'r i dos fi."~C 1 J 11 

Hecur.nto celular 

Expansi~n Pn medio 
di:> Ctt ( t (VO 

Conge I 'lr ion I nor.1.1Iac·10n 
t•n r.l ton~s 

(:,,r.;, t f:'I" i ZdC j •'In 
mr:- t. .i h0 I 1 c ~ c1 '~ 
I i ""-" f1?.1; l J '1 

Ari i vi r:J,1d 
rlr.1 Ac. 

l"'rnrl11cr 1 t•n 
rlP -"~<:"ltl~ 

P11ri f i<"i'lrinn 
cit:- I Ar:. 

I l 1" I " ,- rn i II,, (" I ,., II 

.-jp ,,, i'11"I JVJdr"ld 



PARTE IC 

I rnru 1n 1 :c:ac l ···n a 
r.:t t onP.$ ccm Sl 1[1 

j ,.., ..... y ,-! ..... 

i nmu~ i :;:;H- l r:in 

f.xtrilrcinn 
de ~i\ nc_n-e 

Tamizi'\ je 

Dt:'!tf'.'rmi n.ici c~n 
<le Ing tlt11lo:. 
rli;c. 1 os rat ones 

R.;t6n i:-on 
mayor tt­
tu!o de Ac. 

llbtenci<Jn d 
<le I i\S rf!> I . 
de Dl'Zo 

flP!':rnru_1,,. I ·tr 1 <".•n <IP 
Cf' I . N~'.111 

Cult1vn 

M-lnlcnc i<'.'•n 
f>n fa Re J 0~ra­
r 1t m1 r.a 

VPrl f ic:-ar,J(•n 
de la act1-

v1•ii'ld de la 
vl•l e:irtogena 

FU::; ION 

4. CAP.l)CH:RISI ICAS DH. 1'11\TEf<lAL. OE H~AE•A~IO. 

ER neces~rio recalc:-ar que todo e! material ~n lrahdJO 
de~e estr.ir corr~ctamcnte lavacto y est~r1ljza<lo. 

11 I•,. ~('I" llf'f".P-~i.'lr·1r. 1·11rnedii\f.,1mP11IP lr.ivrit·I" 1~<•r1 ·~l111n­
•'lnt.P, i\'Jllol. y/n ~1'.'ilr1ment~ ~11mP.t"(rirlo r.n till r~r;1p1~nte 

rJllP r()nt~n"'"' l<'\vandin<" '"'' 111%. 

/.J f'Ppi 11.1r c<:·n df!ti::>r9,.nte i:>:Jp,.r.F1 I y rnJua~ilr ron ·1g11o1 
rorr1rntr O vrrr~. 



~ota y lu~go_centrifuaar a 400xg durante 5 min. 
f. I !":i~ r~:-:1.1:-:p.-r.•1 J .-. I •:i:} c~ 111 I.:\:"': Pl) 11u•(I 1 (• 1_1pt I -MEN Ci"•n 

H• ·.r. ··t,,. :~:Fr• prt.···:•1 IPnt.~11;·, a :.,7 .,, y d1:._[•P.11~rl1· 
J I0.(1110 <:"PltJias en l(lfl 111 r···;:•) para placa .-J~ CJ(i : 

y I. J111).nl)n rld11)n~ P.n Jml/p1·1:;:n part1 pli\t"':n rlP. ,"!11 

J·:~:;t.a:. 1• I r•"1jS PSI .1h.1n lll"~Vl o"\lllP.flfJ~ PJ"t=>p.""lr.-t<J.l~ ·-···n 
lt1·""l•~t·1\ ( il1_1r.r;. 

Fl llf"'!":p11r-~ ti•· .: 11 hr~. ~P ,, ... :I r.1 ,,.., . .,11 

:-:p "'11 c I n111"1 ~fl II I dP. IJlt"".J 1 n HMT. 
pt·nr.P1.I imt,,.nl '' h."1~1 ii J IPqar ·"' 1111a 
I Oil ~. dt=> HAT. 

17. 02. - (~rsu I t .:l<h:-·~ y <-:nnc I us i nnP.s. -

"111 11 I pnr· pn;:1·1 y 
f-lt~p .... t. 11" .... ,, ,. , .. 

•"<•ni·rnl 1·,)r tc"•n rlr 1 

El <Ila h rlf'>sp111"s rlP Ii\ f11si1'111 SP p11cln ohf'Prva1· ~n 
ill<Jllnn~ pn7.ns. rP.lula~ '111"' P•"lr1an P!":trir ln1ri.1ndo l".1 
t0rmaci<:1n ctP. rlnnP.f:. 

IO. CUNCUJS I t.tr•J GHJEh'Al. OU. lf;'"Bi)J l1 f<E Al . I Z 1\1.lO 

En P,I t1·abaJ(1 real1;:a<ln SP pudo llP.9'1r ,3 obtene1· 1111 
ronocimiPnt(• rlarn rl<> I···~ pror~rlim1n.nto:. rlP. c1ht<>nr1•'•n 
,1.,. .'\ntir11o:>rpr•s mr.n0t:"!r1n-'\lf"~. T.3nto la p.Jrff" l:P.,...,t·1ra 
r•"'ltll("• Ja p.:lrtP. pr-::\rt iri'l f11,,.rnn a~imi l.""l.-1.""l~ t1a Jn <'Xp<>­
rjP.nrias pn:\rt1r.a~ rp1P. f11Pron SP~1111rlil!'I Pn ~·• t.-.talHl,""ld 
f'•."'lr prnff"'!'.linnrtJf"'S P11 f"I tf'!m<t. r,i"\ rnnp<'l"•Jr.i(11) hr1n.J,3dr, 
pnr t:o<:l0!:: li:-•s int.<'~rr.1n1:,..:-; <fr·I f"1"nl:rr:. t"1n1-nl1'i~i<:'(• d• ... 
MP<i 1r1 r1<) N11r I f".'a r h 1c1 er(•n pr•s l Ii IP '1""' Pf; 1 P t rah" _in !'><> 

rt:-•:lliz,Jril :~in cnntt·at:i,..mp·-·:~ q1.11~ pruirl•Jn h·Jher r~t1·.:i~·)•11°• 
,.~_":t.P. lt"ah.""ljn: pi1rr'\ el Ins Vr'\ m1 1111:\f' f'inc:Pr·o agnHl1~ci­
mie.nt:o. 

I911•\lmPntP 1.1 Hl'p1_1hl i<a llP. lkd jvi.1 dl)t"rtd<"cc la 1-onpp1·;)­
rir'ln pr,:>gtrt<lr\ pnt· torlnr-; los p.ii~P!~ y 0r9.""lnimnn~ qtJP. 
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INTRODUCTIOO 

In recent years, a large number of different M~oclonal 
antibodies (MAbs) to human red blood cells have been produced 
in many laboratories. Some of these antibodies have been used 
in routine blood grouping and others in blood group research. 

The blood typing reagents must satisfy the requeriments 
concerning to specificity, stability, potency and availability 
of unlimited quantities at cost-effective. 

A major problem in the preparation of MAbs against blood 
group antigens iA the selection of clones which ~an produce 
antibodies of sufficiently high avidity and potency comparable 
to conventional diagnostic reagents, even with the •weak• 
variants of the antigens (8). 

Using spleens from mice i111111unized with carcinoembryonic 
antigen (CEA), Horenstein et al. obtained hybridomas that 

ACKNOWLEDGEMENTS: The authors thank Hrs Patricia Foresto (La­
boratcrio de la Direcci6n de Trinsito, Rosario) for the blood 
samples, Biotest-Boheringerfor supplying commercial reagents 
and Mrs Mabel Spinetta for help in the revision of the manus­
cript. 
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reacted specificallJ with group A erythrocytes (4,5). An IgG 
anti-A MAb was secreted into· the ascitic fluid of mice 
inoculated with e2/Cll4 clone. The aim of this work was to 
test whether the production of this anti-A MAb in the ascitic 
fluid provided a potent reagent for routine blood typing. 

MATERIALS AND METHODS 

Production of the anti-A MAb (B2/Cll4l 

The methodology used for fusion of spleen cells obtained 
from mice i111111unized with purified CEA, and J1K>use myeloma X63-
Ag8.653, as well as the selection. screening and cloning 
techniques of specific antibody secLeting hybridomas have been 
described previously (3,4). One of the cell lines, named 
e2/Cll4 , produced an IgG MAb th3t reacted specifically against 
human blood group A antigen. Unlimited quantities of this 
anti-A MAb were produced into the ascitic fluid of mice 
injected with e2/Cll4 clone. 

Erythrocytes 

Red blood cells from healthy adults and cord bloods were 
tested. The differentiation of adult erythrocytes in A1, A2, 
A

1
B and A

2
B was done with the Dolichos biflorus and Ulex eurg 

paeus lectins (2,9). 

Agglutination ~ 

Anti-A titrations. Agglutination tests were performed 
using 0.1 ml two fold serial dilution of anti-A reagents in 
isotonic saline containing 2\ AB serum and O.l ml of 2\ three 
times washe~ red cell sust,)E!nsions. Tubes tests were spun 
immediatel~ at 500 g for l min according to the Foods and 
Drugs Administration (FDA) (1). The highest nilution of a 
reagent which gave positive (+) degree of reaction was called 
the titre. 

Avidity tests. Avidity tests were done on slides. One drop 
of undiluted reagent was mixed first with one drop of a 20\ 
A e red cell saline suspension (UK techniques)(6)~ and then 

2 with one drop of a 35\ A , A , A B and A B red cell suspension 
in group compatible plasffia (tDA iests) d>. 'nle seconds t.hat 
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passed_until the appearence of agglutination was recorded as 
the avidity time. After 2 and 5 min the degree of agglutinati~n 
was also recorded. 

Inhibition studies 

The inhibitory activity of N-acetyl-galactosClPline 0.1 M 
and A or B substances was assessed by agglutina~ion tests. 
O.l ml of appropiately diluted MAb (2 dilutions above the 
minimum agglutinating concentration) and 0.1 ml of a 2\ erythr2 
cyte · suspension were added to 0.1 ml of the inhibitor. 

Hemolysis tests 

Hemolyt:c activity of the anti-A MAb was tested by a~ding 
0.1 ml of complement (pooled sera of 6 group A

1 
do~ors) and 

0.1 ml of a 2\ A erythrocyte suspension in veronal buffered 
saline containing calcium and magnesium ions (7) to O.l ml of 
serially diluted MAb solution. After a 30 min incubation at 
37°C, the resulting hemolysis was read macroscopically. 

RESULTS 

Characteristics of the anti-A MAb (B2/Cll4) 

The B /Cll4 ascitic fluid is a specific anti-A ~eagent (5) 
Evide":e lor the stability of this monoclonal reagent was 
~hown by no fall in avidity or titre with A2B red cells after 
repeated freezing and thawing (four times) or heating at 56°C 
during JO min. 

The monoclonal e
2
/Cll4 reagent had no hemolytic activity 

until fresh group A1 serum, as a source of complement, was 
added. Under these conditions, the MAb was a potent anti-A 
hemolysin. 

Inhibition studies revealed an identical pattern to the 
604 and 303 anti-A MAbs (6,12), i.e., the anti-A MAb e2/Cll~ 
was-inhibited·orily by A substance and not by O.l M ~-acetyl­
galactosamine. Neither A nor B substance activity was found 
in the ascitic fluid. 
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Study of potency 

For ·anti-A reagent evaluation, A
2
B erythrocytes are the 

critical test cells to deJllOllstrate an inferior anti-A. The 
use of ~l and A2 cells offers little information, as they 
react strongly even with reagents that fail to detect A2B red 
cells. 

Table I shows the titres of anti-A monoclonal reagents 
(B2/Cll4 and coaaercial serum) against A1, A

2
, A

1
B , A

2
B , 

1 A2s• erythrocytes and cord A bloods. The neat ascitic fluid 
demonstrated a strong reactivity with all samples. The titre 
anti-A of s2/Cll4 MAb exceeded th~ FDA a~ti-A standard even 
with AB rea cells (1). Of the two A2B blood samples shown in 
Table~ one of them, 1 A2B1

, is an example of supressed A1B 
individual that has a far stronger A status than true A2B 
blood. This common type most be avoided for assessing anti-A 
potency especially by avidity tests (12). In fact, both anti­
A MADs gave the same results with 1 A

2
B1 and A1B erythrocytes. 

TABLE I: Saline agglutination titres of the monoclonal anti-A 
reagents. FDA tests. 

2\ cells B2/Cll4 commercial FDA lot 6a* 
saline serum 

Al 512 128 64 

A2 51~ 128 32 

A1B 512 64 8 

A2B 64 32 4 

'A 81 

2 
512 64 

A cord 
512 128 

* FDA anti-A standard (12) 
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1'he avidity studies (Table II) showed that the neat 
s

2
/Cll4 MAb was a potent anti-A reagent. It is important to 

point out that these values fell within the recamended ones 
by Voak et al. (12). 

TABLE II: Avidity tests of the monoclonal anti-A reagents 

UK slide tests with 201 A2B cells 

Anti-A Avidity Intensity Intensity 
(s). at 2 min at 5 min 

B2/Cll4 17 + +/++ 

commercial 5 +++ +++/++++ 
serum 

FDA slide tests with 35t cells in own plasma 

Avidity (s) 

Anti-A Al A2 A1B A2B 

B2/Cll4 5 12 5 15 

commercial ?. 3 2 4 
serum 

DISCUSSION 

To satisfy the requeriments of all users, an anti-A reagent 
must detect A1, A2 and A1B bloods and have the sufficient 
potency to give macroscopic reactions with the weaker A

2
B and 

cord A bloods. 

The neat anti-A MAb B,/Cll4 showed higher titres than the 
commercial serum with A ,"\2, A1B, A B and cord A bloods, 
exceeding th~ PDA anti-A standard c11. Its avidity was below 
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than that of the COllDl!rcial reagent; this can be explained 
by the IgG or IgM class of each one (7). The avidity was in 
accordance with Voak t?t al. fl2) but it was lower than that 
admitted by Rouger et al. (11). '!'his problem could be corrected 
either modificating the ionic strength or the concentration of 
the final reagent. However," the MAb e2/Cll4 exhibited a 
superior avidity to the MAbs obtained by others workers (10,12) 

'lbat the anti-A MAb e2/Cll4 is made by one stable line that 
grows easily ensures a permanent, unlimited supply of a typing 
reagent of constant properties and high performance. We think 
that all this and its potency make it a good candidate to re­
place conventional antiseca for ABO grouping. 

RESUMEN 

Se evalu6 un anticuerpo monoclonal anti-A para su uso co­
mo reactivo en la tipificaci6n de grupos sangu!neos. El anti­
cuerpo monoclonal, de clase IgG, es secrctado en el l!quido 
asc!tico de ratones portadores del hibridoma e2/Cll4. Este d~ 
riva de la fusi6n entre celulas de bazo de ratones inmuniza­
dos con el ant{geno carcinoembrionario y celulas de mieloma. 
La producci6n a bajo costo y las caracteristicas inmunohemat2 
16gicas del anticuerpo monoclonal anti-A BlC114 propician su 
utilizaci6n como reactivo en la tipificacion ABO de rutina. 

SUMMARY 

A monoclonal anti-A antibody has been evaluated to be used 
as a routine blood typing re&gent. This antibody called e2/Cll4 
is of IgG nature, it is secreted into the ascitic fluid by a 
permanent line of cloned cells derived by fusion of anti­
carcinoembryonic antigen producing spleen cells and a mouse 
myeloma cell line. 'lbe unexpensive production and the illlDuno­
hematological characteristics of this antibody make it a 
reagent suitable for routine ABO grouping. 
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