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A Review : Monoclonal Antisera for Blood Group Serology
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Table 1 Landmarks in the history of antibody research”

1847 Urinary protein in myeloma Bence Lones
1890 Discovery of antibodies von Behring and Kitazato
1900 “Side-chain” theory formulated Ehrlich
Discovery of ABO blood groups Landsteiner
1955-6  Allotypes Grubb, Oudin
1956 Classification of Bence-Jones proteins into two group (now called K and A Korngold and Lipari
in honour of their discoverers)
1957 Clonal selection theory Burnet
1958 One cell; one antibody Nossal and Lederberg
Cell fusion by Sendai virus Okada
1959 Elucidation of disulphide-bonded chain structure of antibodies Edelman
1960 Discovery of spontaneous cell fusion Barski
1962 Demonstration that Bence-Jones proteins are antibody light chains Edelman and Gally
Induction of plasmacytomas by mineral oil Potter and Boyce
1962-3  Controlled proteolytic cleavage of IgG, identification of Fab and Fc; Porter, Fleischman, Pain
topographic relationship between light and heavy chains and Press
1964 Use of mutant cells and selective media to isolate hybrids Littlefield
1965 Amino acid sequencing reveals that N-terminal half of light chains is Hilschmann and Craig
variable; C-terminal constant
Postulate of two genes; one polypeptide Dreyer and Bennett
1969 First complete amino acid sequence of an immunoglobulin; concept of Edelman and colleagues
domains
1970 Hypervariable regions Wu and Kabat
Growth of plasmacytomas in continuous culture Horibata and Harris
1973 Fusion of mouse and rat myeloma cells with preservation of secretion Cotton and Milstein
of both immunoglobulins sets the stage for production of monoclonal
antibodies
1975 Construction of hybridomas secreting antibody of predefined specificity Kohler and Milstein
1976 Demonstration of DNA rearrangements in antibody forming cells Tonegawa and colleagues
Use of polyethylene glycol for cell fusion Pontecorvo
1977 Cloning and sequencing A genes; J segments Tonegawa and colleagues
1977-80  Multiple germ-line genes for V regions Discovery of D segments Many authors Group of L.
Hood
1980 Mechanisms of insertion of membrane Ig Groups led by L. Hood and
R. Wall
uanshariuathals (differentiation) fiewunganead (clone cells) Wilomiu

mﬁmuauawiaminszéju (immune response)

andeman IR AN e uauRUa eI Sir
Frank Macfarlane Burnet” ﬁswmmvl,ﬂu T @6 19751 B
lymphocytes Ustassnasdfudiumnsmhiineuauasms
FausuRUaRTa IR U 1 wouAaias Taes]
receptor Aumgsiats WofmsudandsenEenuoniian
\"gT9me B lymphocytes Aoy aghfiaen
AOUFUBINEMTHLNG  (proliferation) navAelag

NN TINTIHAGLAUALAANS WZFDIDUFEUTIUe e

MSHAR polyclonal antibodies

SN EAeLauRAW wilowiunsedwinlik B lymphooytes
SnnEauived uikeuivadi e dudaamilan
Hunauiaun#aanssgu rasiimanousmiassueufived
a&Umulian (shuffling) ML@iasmjmaéﬁﬂ%ﬁqLL@%&U@?\ 19
naNEadeaflang IgM v30 IgG Tudw IgG avazsenoy
el IgG1, IgG3 R subgroup 5{%9] & light chains 919
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Table 2 Clones used in the manufacture of reagents’

National Blood Centre, GAMMA IMMUCOR ORTHO
Thai Red Cross Societies Tube Gel card
Clone Ig class Clone Ig class Clone Ig class Clone Ig class Clone
Anti-A 16G4 IgM BIRMA 1 IgM BIRMA 1 IgM MHO04 IgM BIRMA
6G4 IgM 3D3 IgM
LM103 IgM A26A2 IgM
3C4 IgM
Anti-Al 6C10 IgM
Anti-B 1C12 IgM GAMA110 IgM ES4 IgM NB10.56A5 IgM LB-2
6H3 IgM NG10.3B1 IgM
B95.3 IgM NB1.19 IgM
LB-2 IgM
Anti-A,B 16G4 IgM BIRMA 1 IgM BIRMA 1 IgM MHO04 IgM ES4
3C4 IgM ES4 IgM ES4 IgM 3D3 IgM ES16
18C6 IgM ES16 IgM ES16 IgM NB10.56A5 IgM
18F8 IgM NB1.19 IgM
Anti-D LDM2 IgM GAMA401 IgM Series 5 MAD2 IgM MS201
LHM77 1gG TH28 IgM HUMAN IgG
GAMA401 IgM MS26 IgG
F8D8 IgG
Series 4
MS201 IgM
MS26 IgG
Anti-C MS24 IgM MS24 IgM MS24 IgM MS24
Anti-E DEM1 IgM GAMA402 IgM MS12 IgM C2 IgM MS258
MS260
Anti-CDE MS201 IgM
MS258 IgM
MS24 IgM
Anti-c H48 IgM 951 IgM MS33 IgM MS42 IgM MS33
Anti-e MS16 IgM MS16 IgM MS16 IgM MS16
MS21
MS63
MS21 IgM
MS63 IgM
Anti-Le’ GAMA701 IgM LM112/161 IgM LM112/161 IgM
Anti-Le’ GAMA704 IgM LM129/181 IgM LM129/181 IgM
Anti-Jk* MS15 IgM
Anti-JK’ MS8 IgM
Anti-K1 MS56 IgM MS56 IgM
Anti-M M2A1 IgM F23 IgM
Anti-N 12E.A1 IgG1
Anti-P1 OSK17 IgM
Anti-IgG 16HB IgM
Anti-C3b 055A.305GA IgM F7G3 IgG1
MAO003
Anti-C3d 053A.714GA IgG1 C4c7 1gG1
MAQ004

Az kappa chain %50 lambda chain LLﬁﬂiz‘ﬁ%mmLL@m
samanii oveasiluauunafisnzmslaneronue lyma
néUfuo MmN A UL T A TTaE
NN NS B lymphocytes Wiiasldiondian
fisansanne dwsudnnssduliasuanivg wafldomas
3 immunoglobulins W& AANNTUNE waTAAFNTA
weneharily)
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Fuandasene dnsiitifefmunsnsammass
uouduaRmumnndit Toedadeniedidadanunmida
waudianiagrsnuhinsdulls wesdenslienndn
wnssuliuauRLaRff I ssouauRnuTign snlfl
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whenasranaladia

a aav o . .
LL?J%@I&J?J@WIVI,NGINM‘S (unwanted antibodies)
eaassiiymathamislwmsiesushen  polyclonal
T Al iz 4

antibodies MWTMILEN@EUALAAT sidasmsaan &4
L9, A A _ a” Al o
e denan lums adsorption waudvadf lidinsms
aan luunedhaehsliaansnuenuaudvadnkidnsmsaan
loems adsorption iasanemuduen lumsasmi (cost/
benefit) IBUMEUALEATINAMNTIINTR (naturally occurring),
cold-reaction polyagglutinins anti-T, anti-Tn &g anti-Sd°
fiwulu polyclonal anti-A wag anti-B Alomavi vidus
L% Aada d‘ a ;dl ° % )
FUNAMNMIMAFEL a1RagaIsMIdunBnsnfiagyhlviula
Tuanudumzaashen polyclonal antibodies 73t 4l
MINTINTDINUBURAUTAMENN (rare cells) TFANGLAL
UifRenduldifesunanwnfiasiineanvide adsorb sonan
LauftaAfidiasms dnszLnum3 adsorb dhuejsennyia laid]
6/#‘ ¥ Ao zj @ : Ad v ldld o ldl
\wadnazlt adsorb F5aiuiaasialy SEsunaaduauanni
Tatensnsmianl#ldftasnnfuendiuadf lsidasmatuog 1Ty
YNGNITIMANAFYSL polyclonal antibodies avvaa iile
¥ 1 A o 1 Ay A 1a o (% 9/9:
31 moAb wslanaasiifmmad fdaflaifdnsumsldhen
¥ o A A AY [l % ¥ A
moAb thilva fnaudalasl Aausnsechaludod wasana
waneawaardashanudnla wasansnanasuneldmaa
Favin moAb isnganniazshan ¥ lutlagriu

v
ihenasravyladia ABO
11231/ moAb anti-A 8¢ moAb anti-B MNLIHMNEN
hanlt 1eSuNnMInENTsuauduafnnmiklaaY
moAb anti-A §ATOATIAINY subgroup A bag weak A
antigen 984 cord blood M FaWMHENTWIRY anti-A
AV v o 6 va G asa X
Aleamnnaenlaauagi el wasdiuufiseussn
Wothugm idsnninen moAb Idgrshanld wudmaflafia
B 119A% & A antigen® Umngm3niitizeni B(A) sansn
a5 ldhdnngmeaiinuitids A uae B transferases Aa
\/L 1A ° 31 G A €A
Nflenudne” A uae B transferases WinguangnaL
aunendulsdanansomnthana immunodominant gslfs
H-chain receptor UWALLARDALAI L8 B transferase W&
dhaonn onazdahana A 1nsinlagfifdadanuas ms
wanaad A Adudnngmsnt Ba) asliviufRsentushen
polyclonal anti-A uginaagUfNAenaaus M moAb anti-A
v i A 6 | 5;“:1 6 G

1nadh Tuavmyllafin B 1nsen mmzmadmaniidbudidn

vaflafin B f1h35usn#97 (serum grouping) anaaznunths
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A bB LAY B(A) phenomenon Amazld grad agglutination
o 3 ! v AY @ ana |

909584 B(A) $aude lunsdidnifiud fi5ensavauazame
v X o a

e Umngrsaiinusiossnne mefitlszsnos 1:1000 Tuem

vflafin B Warandimesuny 1:100 uadlslsiimstudiu®

dwsnnmwnmaidondisllinemuinad B(A) quaaiRanath

%289 moAb anti-A Aasansnyhuiisen subgroup A

|#eoensfitszanammniiu polyclonal anti-A B

v
mmm’aw&qj‘[aﬁm Rh
{13914 moAD anti-D LAITLNIMNITHANALIENTN moAb
anti-D aNAULLAY polyclonal anti-D(IgM) Seanwlasnn i
UffGendungsmasaniiug miigaungioaiiasanihend low-
protein \134'(;119053‘ negative control mmﬂ%ﬂ% ABO cells
grouping tuthen low-protein M8 GIUNARLINMINAFEL
wiih renlis negative control §95U anti-D Wufinmuiu
A anti-IgM TsihUf5en7 anti-human globulin test
&m3U weak D positive cells femgNal anti-D i5EeN
JNMINEN polyclonal anti-D NA RG] polyclonal
. v v A 9 . A
anti-D(IgQ) dhldheiadiumsay weak D antigens N9
1 indirect test WaY immediate centrifugation Wanay
UaEmHAmheueuiivaftun sl neseuvhyUARseuead
6119) ANNHIIYDY agglutination anaasllindontin usitin
Lilldmansenahidionesauiumnaadasltuausamiowtiu
VanNA §mTUEad weak D positive Wanagauiusheni
Aa ‘95 1 = (3 Aana (% 1 % y 1 t:i
FAG Y 19BRaLULReNIuNaNe M Itiueun
A v A [~ AanAa | Y @ Aana [
aqmw;maqwsamwzvl,umuﬂgﬂsm UGN N3N
mjmﬁ indirect antiglobulin test miaqﬂﬁnamaa‘ weak
i 2: v @) L. K 3 [~3
D positive T4 Fiosmesmwdi D positive fausazlaifiu
UiifRendunguiiannniivios widiaseassunarastizendy

mjmﬁ indirect antiglobulin test il weak D*

1).?1méim%'ms'awaﬂaﬁm§‘uq

moAb anti-M k&g moAb anti-N NaaE hybridomas
technique HQUENTRAMEBUTUNGINNNIEY UWHl moAD
anti-N ijnandanslsigndasenaasiifienssumaneed
uovdiauadie N fidenh N uufiadiadanuas 1 double
dose 289 M w1 N-negative haudiau M, N, S uae
s Lﬂuﬁwmaﬁmumjuﬁuﬁuéwé’um@azﬂuﬁﬁmmﬁwwaz
vusneldstientuauuindiadanuesdenamellsiui
Sufnhenaiin sialoglycoprotein (SGP) Waudian M uay

N atus SGP uay S U s aeffidumisin Tnssadgere
90958 Ss & SGP willeuiulassadogavnesassne MN
lavuoudian Nl uazlessEiugeneusne Ss flah
aufizlsfiGuni N

WOUALEAYDITLLY Lewis WANAIN moAb a1nwty 8o
s anfiowunanaaueuiivafissy MN flasnan
Tyvmaslassaslussuy Lewis 109 Founmdndoniaan
moAb anti-Lewis mwﬁmé?aﬁﬁq@ (#5511 moAb anti-
Le” 14738n11 moAb anti-Le™ vnffReniudinifonung
ﬁy’mmﬁnaaﬁwzﬂaﬁm ABO 1738N7 moAb anti-Le™
vuifReiudiatacueamslain A 801NN ATINLANGNY
el dFalunaees polyclonal anti-Lewis ANULNE
(goats) PHaRWNFUMINAN moAb anti-Le® NadaRan
I@aﬂﬁ’ﬁmﬁﬁ%mﬁﬁiwwa:zvqlﬂmﬂaﬁm’faﬁz’iﬂ%m‘mﬁ@1
$hen moAb anti-Le” Wi ilassnamnemaiAenuameg
moAb anti-Le” Gumsl¥ moAb anti-Le’ axdasilizad
v laiie A, Le(b+) hidheua (quality control) ustifeym
sanamteiulsiunngdmsumanaa moAb antiLe” fafuns
7l moAb anti-Le® uag moAb anti-Le” Wlgaand
madadanleauia femasume malfenasionliww
%uag’ﬁumimauﬂuma%ﬁqLLau@uﬁmmLmz oaazlsifiany
winenluaNasaseuALaANNMINILIM ﬁwﬁuﬁwaw
ﬁiﬂ@ﬁmﬁﬂ@a Gomma Biologics, Houston, Immucor,

Ortho Diagnostic Dudu

&‘lm anti-human globulin reagents

fnm polyspecific anti-human globulin Usznaueme
anti-IgG g anti-complement (anti-C3b Wag anti-C3d)
anti-IgG WRENANNNNILENE anti-C3b 1RAGTLNNAIN
N3LFNEENN moAb MeAd hybridomas technique i1M3
ennfiagyiTh anti-complement 4 L@w‘%ammﬂmzeiwﬁyfuﬁqwé
wWaedl anti-C4 1uoe] anti-human globulin WAAlasms
NEN anti-lgG NNNTLENENY moAb anti-C3b L&Y moAb
anti-C3d Lﬁad’%m moADb anti-C3b Lae moAb anti-C3d
{4 moAb 138l anti-C4 SslAnammasougndossmsy
mIamansasnueuivafffe s dmenatinuas i
NaLINUaas 'ﬁwm moAb anti-C3b/anti-C3d Lag moAb
anti-C3d iesathaiden amsumanmansasmisaduan
lufumau anti-globulin test TRyl EUSEMNGEA moAb
anti-lgG ponsn 4 fgsnmAmilan polyclonal antibodies

saaladiainguazizenansuimslaio U721 aifufl 2 wweu-Rgnen 2554
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wHENINNaYene penalafiony moAb anti-lgG WAmGE
%% hybridomas technique fsfigmnmlsipvhiuwiesan
NTLINENTIL IR ENNNTEF AN TIUAZ AN UG
289 IgG AnM
Tait 5P| 730N hybridomas technique %84 myeloma
fhsnlfnuainanniqusatifas immunoglobulin #fie
A v o VY 0 6 ¥ A A Y A
filaidfasms (nonspecific) aejee Ylkuanfuadnld o
antfAlaifanniin wwead P3-X63-Ag8 #5149 IgG1, Kappa
v & A o A % VL AV yo
TugauwdRsimadadansad Wadaud light chain 29l9da
\Ran myeloma cells mﬂﬂ%ﬂd immunoglobulin ‘Hﬁ@ﬁ\ls\ié’fad
v o da . o 4
m3 anlfawdhiifiaalumavh fusion Tuilagiiu (maefi 3)

0 qﬂnsnﬁﬁuyuﬁff,ﬂmﬁwﬁm moAb 1snatdnedit
1. enufidesdemaans (animal house)
2. (g”j]: sterile cabinet (%% Lamina flow hood
3. gin3uanlasanlad (CO, incubator) gumgdl 37°%
4. foudbululasiawman (iquid nitrogen tank)
5. §erinaand (experimental animal) slgﬁ/‘v% mouse &8
g BALB/C
6. Myeloma cells line ﬁﬁﬂﬂ‘gﬁ VL(;Wll,m' P3-X63-Ag8-653
7 MEWHABITaAls in vito dasSaLemmm
THlumai cell cutture ammémmaa‘ﬁaﬂmﬂ%
RPMI-1640 vi3 D-MEM 7151 5-10% fetal calf serum
WY antibiotics
8. Polyethylene glycol (PEG) T fusing medium
9. HAT medium 4 selective medium
10. HT medium Wilonu HAT medium e i
aminopterin
11. Freezing medium 1% 10% DMSO wag 50% fetal
calf serum SL% RPMI 1640

Table 3 Plasmacytoma fusion partners®”

nnmsnuvnumslfhenasanylafin indaann moAb i
snlfumuhenasiavflafia fiwdusann polyclonal antibodies
WarhauandshenmFeudauiv wuhianauweneaiu
sauasluenen 4

MINEG mﬂ% polyclonal antibodies NU moAb )
myIeTs wastadrefigeny Teun

1. mM3uEn moAb fsofweaiiafissaaunennigonn

:‘.: tﬂl A % VR4 Aa A 1
Fumon iWpsmnmadianseduliaouanfofusday
o Mo A Ady o ¢
sl [ Fuanduadfidoms ssvisnsuanisad
cil 1% Aa a [ 3: [ I tﬁl %
Padvuandvadudazass fimaaslildleaunidams
O Loy A A a X X
ot ldlaaufidomanusifaimtutaurae
. . a Ail 1 [~
13 (contamination) anwedied lazeoia fidums
Eonan llifiase e
2. ML polyclonal antibodies 38 moAD anti-M
uaz moAb anti-N fasseionmsu pH Tignéia
we pH wasiasly s RS aenly s
TNAMNANANZYS moAD anti-M AXN w6l moAb
anti-N dnndasseislumadanslumesuiy MN
heterozygotes 1‘131’63‘ sinauiiia cross-teaction MUITAA
S+ uay MM LHa9nain moAb anti-N §3us1n
MYy v a
Talldtadssnangu N Taweas
3. #9999 moAb Aanadnzgeenaazliesaungu
)7 epitope LWIALEDAUA Fati Tumsndeasdasd
MINENVANE|lAAUTINAUAN cocktail e Waansn
U epitope Ufiadoauasldvaa
4. misl‘gﬁﬁd polyclonal antibodies g moAb QLGB
UiiRmagiaviasmushiiusazunaonanio 5 i
‘il U a Aaa
fignéias laeawz moAb Aleawnanvany &35
MINAATNANENIT B9 3T MmesaLuaneariv
| 619/ . b ¥ A 6 .‘[ A
“ium3lf moAb anti-Le” axdasfimaanylatin A
Le(b+) Wusenuaa (quality control) gt

Complete name Short name Mouse/rat strain origin Ig produced Reference
P3-X63-Ag8 X63 BALB/c mouse IgG1, kappa Kohler & Milstein(1975)
P3-NSI-Agé-1 NS1 BALB/c mouse Kappa* Kohler & Milstein(1976)
NSO NSO BALB/c mouse None Galfre & Milstein(1981)
P3-X63-Ag8-653 653 BALB/c mouse None Galfre & Milstein(1981)
Sp2/0-Ag14 Sp2/0 BALB/c mouse None Shulman et al (1978)
210RCY3.Ag123 Y3 Lou rat kappa Galfre et al (1979)
YB2/0 YO Lou/AD rat None Kilmartin et al (1982)

Kappa* light chain not secreted

Journal of Hematology and Transfusion Medicine Vol. 21 No. 2 April-June 2011
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8,9,11,12,20,21

AmsENLG

Polyclonal antibodies

Monoclonal antibodies

1. @NHNNNNY (specificity)

1. wulfigenloafiluusiag ot %Magﬁ’u
SofnoaawiahwdsmesiAnelafiod
Iuastsnmiamden

2. waudivafay specific @ia‘mmm epitope W3
waufilanusiayaia

1. m*ﬁ mmmwamﬁﬁéﬂwmg homogeneous ﬁ
ey

2. waufivad specific §1a 1 epitope 38 1
antigenic determinant SNt B
aeafiouhin

2. NN (potency)

TuiasfiAouasmanafiag Gea
ﬁm‘j‘wmaw‘%aﬁnmﬁmmmfﬁﬁm@ﬂaﬁ@

mﬁi@mﬁmﬁnﬁmﬁ@ﬂiﬁ@n yRaMMuADIMS
GL%’iEWJ'N ¥ cloning

3. Y330 (quantity)

HAR L0 bifsmadaanadasmazasgni

A [ a5

4. 5133104 immunoglobulin
twidlan

IgM 30 IgG ludm IgG davnaudng IgG1,
1gG3 VR subgroup 5uq b light chains

RRCEI N kappa chain 138 lambda chain

analannie 100%

1. LinuluenduedflalaeA et srasd
2. wuldlumswdalae sy ascitic fluid
Uazanon 10%

< ;
5. ﬂ’)?N‘]ﬁfjWﬁ‘ﬂ@ﬂLL@%@l@%ﬁ

¥ ¥ a i a tg v °
doslfuanfiauiitsansann visedash serum

v a v a t:i
1%LLQ%@]LQ%13JG]BGU$§WENVW

Fﬁﬂi ;“,G’j% absorption

6. UBanoanuiivh (work load)  navwamumsvamlaigeenn

ﬁ%%@]@%i%ﬂﬁﬁ’l@’]%ﬂ’m AzlDUABaL ﬁWVLG’TEﬂﬂ

wasldamnn
7. 30 (cost) lumInae o 5 Tneamnzlugasnmisadiu
51 Med 2009:29:89-96.
9

fhgthshinananglain  moAb  &wsUUmNANS
1HM FIUNNHWARLNAIN murine hybridomas t&¥ human
heterohybridomas flepsnii@ifissnss aanngs 1Hlean
Pusneariuel Wina lluanensnnfindesnana &3 uas
W

v a L Mo . . L

T0AYBI MOAD WMATHIANMLUIU ANNTUNE YNATY
d . 5
G wazasaIn lumsly

d‘:; Aa 4 Aava %

TunadiinGs moAb Faslfiifnumeldssuussantaoa
o Wotlastmiadilamaldlaausnlos lidslaaglalifime
Uidewgashe) 7lidaims

tanansansds
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