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Original Article
Production of Human Monoclonal Anti-P1 by using Hybridoma

Technique

Tingtoy U, Makechay S, Deesin P and Tubrod J
National Blood Centre, Thai Red Cross Society, Thailand

Abstract:

The production of human monoclonal anti-P1 by hybridoma technique is for P1 antigen testing on red
blood cells. Fusing B-lymphocytes which produced anti-P1 with human myeloma cells (JMS-3) enable the trans-
formed cells to grow. The fusion cells that secreted antibody were selected for monoclone by limiting method.
After selected the anti-P1 (1C9) cell line, we tested extensively for potency, specificity and stability to compare
with monoclonal anti-P1 (HIRO-59) from Japanese Red Cross Society and polyclonal anti-P1 serum from donated
blood. For potency testing, we found that monoclonal anti-P1 (1C9) has 100% specificity in titer of 64 which is
not only better than monoclonal anti-P1 (HIRO-59) which has a titer of 32 but also polyclonal anti-P1 from serum
of donated blood which has a titer of 8. For stability testing, monoclonal anti-P1 (1C9) can be stored at 4°C and
be kept for at least 12 months and at RT (22-24°C) can be kept for 8 months. In conclusion, human monoclonal
anti-P1 (1C9) is capable for producing monoclonal anti-P1 (1C9) which is used for P1 antigen typing.

Keywords : @ Anti-P1 @ Human monoclonal antibody @ Hybridoma technique
J Hematol Transfus Med 2017:27:11-8.
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1343 1975 Kohler uay Milstein [@enwi35manaaaad
Ly 6;:; a A ::U:i 3 ;ill
mawu‘qwwa@]LLauma@mmLWW::LLazamﬁmaaﬂé’ﬂmaa@
noaadETIeEue laemundnms hybridization 5
) 62 @ A A ¢ o ¢
fusion ¥091A’ FaduNUNUIBINUMINARITRREENUY
mamﬂﬂﬂﬂaﬁahﬁwﬁu
| Aa Aa A I Aa % ad L% QI
mum‘ma@]meuamamﬂammm‘ﬂﬂﬂﬂam B
2] 1980 e Voak’ wasanse waalululaatianoniuad
@iamﬁaﬁm@ F71911T) 1987 Sacks® WALADAZANNITNE
L% Aa A I a AV Yoo [~ 1 A A
Iﬂui@auaLLauma@mamﬂamﬂL@mm dasn|dinanEe
Tululeaviauandivafdenslafialuszuy ABO Tuszuy Rh
waglusyuudun Snsnnang
daumarunumylafiaFududoudnensswi 20 loa
Landsteiner’ Waumunglafin A, B uaz O diaandn 2
emumalafin AB sdsnntiaininenenaes dimadinm
masumflafianumylafimdnnumsnn essangatinmamesms
Gluﬁ‘ﬂizﬂgm A39% 34 International Society of Blood Trans-
fusion et 2016 91 Dubai, United Arab Emirates™ §18139)
o | T a % A ' G A A
ammmﬂamaaﬁ[@ 36 SYUL Z9NUNULAALRaALAY &
WauAAL 346 10 uasuandauTaguNdnRond 33 Fiin
o ;ill i Aa @) z:; o n‘ A
hmmmmﬂam ABO {usyuundAny7gn 50984170
mﬂaﬁmwu Rh 148Na1N3¥U0 ABO Uag Rh udmsding
lafindnnanislueufvafifioasmussimianay Hife
fymanmsnidadanuesiogduniund (short survival)
mﬂaﬁ@mdwﬁ%ﬂ,ﬁ mﬂaﬁmwu Lewis, P1PK uay MNS
mﬂaﬁmwu P1PK é’uwﬂuﬂ 1927 I@EJ Landsteiner
Wae Levine 5ant) phenotype waifinulaesia Ul 2 pheno-
v 1 a ;dl 7%
types 1®LLﬂ P1 hRY P2 8N 3 phenotypes ‘VIW‘UVL@%@ES\HH
1gun Plk, sz way p’? loaanudaas P_phenotype 6N
FumNEmE namAenuluaniiISouas 79 auih
f¥ouay 94 uazenlnedouas 27 din P_ phenotype
Tuaufnandoras 21 aufim3oras 6 uasaulnesaeas
730" sl P_ phenotype ANINEEN anti-P1 19 7
W natural occurring bag immune antibody
uonaniinfenuaid Suwaudian P1 nszaeag)
MNDTINNA [ Gmanvany Fasnsnsony wandian P1 1
wendhuldludy (iver flukes) wacluldznivasuniiny
. . ﬁﬁl a Aa [~ ;dlv
(pigeon egg white) FINLAUGIAYK P1 WUNIU (receptor)
madﬁgau‘ﬂ%ﬁ (microorganisms) W7 maﬁuﬁ P.fimbriated

9939 E.coli 91396 Pap G Way Streptococcus suis'™

Anti-P1 Wuiaufuaffinaemunsmed demausauen
safuanegfusiazau danuadymendtinios Wasan
anti-P1 v fi5endgamgiin 4-25°C laewily) anti-P1

| Ao Yy ‘il [ . . .
wotelwineasdfihefifiu hydatid disease, liver fluke
disease LY acute hepatic fascioliasis wAAeaINMS

v v A ) o Aaa v
nsedueuaudian P1 lauase anti-P1 awhdfiGenlad
fi 37°C snsnsevhlmifiaienuasuanté (hemolysis) luf
thelsanendsndia (Echinococosis) fansnaig anti-P1
dusasnn GeriulfiRen anti-P1 Afllaimasgs sazhan
fasanmmzaadiusmeyhifia hemolytic transfusion
reaction | AIMMINENUYDS Moureau™ 1l 1945 Wy
TR haemolytic transfusion reaction W9 Aaad
121N anti-P1 wagludl 1956 Mollison U Cutbush™ ¢
namisana hrasmavhaeiaifanuadienyszanas Soe

vy A ) ¢ v & w, )
a2 50 luthedidl anti-P1 lowwasgs feviudh anti-P1
dlvnjaslsifemudéumendiin - usaehslsfienumis
Aa ¥ A tild Aa [ 1% Y A
fansnlums deanduaudimwduausy  nngdhiia
U7NAeN acute hemolytic transfusion reaction aadu

g Wdthe ldsusummenieuseld

JonUseaen

A | a % Any A v € 6. G

dasnnaheriahenuaudzsuuasnaaimneaau
Fodld anti-P1 Tumsasamuanfiananduinalafion
lo dmSunAngaasIaNsosuauinef (screening cells) Way
LAGTIWNANNANILVDIAUFLA (panel cells) N
Ao o ey X . ‘o
Fotlaqifu anti-P1 fiddasdasnandalstmeuaziinedan
dhags Faunnd3deAsdasmaandiuulumsiade anti-P1

| [ £ A 9-/90/
uazsjanissimnemsiden utsemelng [0 dhennengnuas

a a
HETWNTNG

Taquazisns
’a’aqu,az‘lznn

1. gadifiaianm (Buffy coat) lweedAnefiemany
anti-P1 (gudiAnnlafiawisnd smmmalng)

2. @AdNZS9 (JMS-3) (Kanto-Koshinetsu Block Blood
Center, Japanese Red Cross Society)

3. Epstein-Barr Virus (EBV) myﬁuﬁ B-958 (GJ%H“LI%m‘S
Tafautend smmamnene)

4. Polyethylene glycol (PEG) M.W.1540
(Sigma. St. Louis. MO, USA)
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5. Isoprep for isolation human lymphocyte (Robbins
Scientific, Norway)

6. Hypoxanthine Aminopterin Thymidine (HAT),
2-deoxycytidine, Ouabain, AET (2-amino-ethyl-
thio-isouronium bromide hydrobromide) (Sigma.
St. Louis. MO, USA)

7. Interleukin-6, human(hIL-6) (Roche Diagnostics,
GmbH, Germany)

8. Sheep Red Blood Cells (SRBC) (Iﬁawmmaﬁ@ﬁﬁm
FMaeN waTLaN)

9. Monoclonal anti-P1 (HIRO-59) (Kanto-Koshinetsu
Block Blood Center, Japanese Red Cross Society)

10. Polyclonal anti-P1 (gudiAnmlafiaursmd
ammzeine)
11 i lafiaunsriio P, P uay Plk phenotypes

(eudAmalafiaudsnd smmmalne)

12. Tissue culture plastic ware (Corning, NY, USA)

13. Fetal Bovine Serum (FBS) (Hyclone Laboratories,
GE Healthcare life Science, USA)

14. RPMI-1640 Medium (Hyclone Laboratories,

GE Healthcare life Science, USA)

15. Bovine Serum Albumin (BSA) (Capricorn

Scientific, GmbH, Germany)
3Bms
1. MeadaTaRaeRuETs31 anti-P1 (Establishment of
human anti-P1 hybridoma cell line)

1.1 %0 buffy coat 203uFnAlafiefiads anti-P1 an
LN LRNIEEAERATHR B-lymphocytes 10833 Ficoll
Hypaque gradient centrifugation (Isoprep, Norway) U
sheep red blood cells ‘17% treatment 028 2-amino-ethyl-
thio-isouronium bromide hydrobromide (AET)

1.2 Transformation AREAINTNAA B-lymphocytes
&) Epstein-Barr Virus (EBV) fevnlizadisioidann
e dese uasasauiulaled Besmens wans-
formed cells 91U 2.5 x 10 cells / well SL% 96 well tissue
culture plates 114 5% CO, incubator ‘*7; 37°C Mﬁd%?ﬂﬁ%
svanns 3-4 §Uah

1.3 aday dadengadnaniishauaufived faeis
hemagglutination 10 emhiAEadmeeLRUSadan
unwla P1+ avmidados 2% shiadanmgud s
NALANATINM

1.4 Haxl (fusion) FuadasSemeiug JMs-3 lufem-
s 111 I@ﬂ% 50% polyethylene glycol M.W. 1540 613
3%ﬂm7‘iiu§mmaa Galfre WasAIY® AekiadTiFasudal
tissue culture plates 96 M@NI@HGL%L%&SM?% 2.5x10" cells/
100 lslasAes uownsidsamadiisl 20% FBS + RPMI 1640
WS BOMTAALED FusoNUFM 20% FBS + RPMI 1640+
HAT—OuabainLﬁaLﬂuéhﬁmaﬂLﬁﬁaa‘@ﬂwﬂm i
1l3zanns 10-14 M

15 Lﬁuﬁ%gmma‘ (culture supernatants) NAFDL
mia"mLmu@uaﬁLLazﬁmﬁaﬂmwwzmuﬁa%m anti-P1 &N
1 single cell cloning eHeh limiting dilution I@ﬂﬁgﬁ 96
well half area talFifnemaiulah wadmentusfiads
Lonived tdumaditeuasiafumatinmadilias
wandivafaanlude

16 shizadaneiuiiiad anti-P1 fananifuududal
lnsiasvian (-196°C) wiorfuidurad@un (master cells
bank) ¢io k1

1.7 whevhen monoclonal anti-P1 lenbigadanemiug
hybridoma ‘ﬁﬁ%ﬁ anti-P1 ngm sumﬂu tissue culture
flasks aldiFnastissanc 5 ans UdaelFmadens shih
Ansluenfienai) 3,500 rpm % 16 W7t Weuen
a8 debris sl EFL AR Tadae mono-
clonal anti-P1 (1C9) L& 0.1%NaN_ 413 26 NadanT
(20% NaN ) dellaetuimaasnydulrrosuafidy
2. m'a‘ﬁnmqmmmae&wm monoclonal anti-P1 (1C9)
finBoas

21 YnmsdnmuRefietsnen monoclonal anti-P1
(1C9) ﬁwﬁm%uﬁu monoclonal anti-P1 (HIRO-59) aandm
mﬁmm’jﬂu u& polyclonal anti-P1 nguAnalafia

2.2 ENEINANNTIINE (antibody identification) 224
ﬁwm monoclonal anti-P1 (1C9) ﬁwﬁm%uﬁu panel cells
gasgudLAnslafausien@dnam 5 Lot 18uA Lot 59060
Exp. 13 JUL 16, Lot 59050 Exp. 13 JUN 16, Lot 59040
Exp. 13 MAY 16, Lot 59030 Exp. 13 APR 16 L& Lot
59020 Exp. 13 MAR 16 lpaiei3asnaannagoy 11 %aae
Jeudhaieanvanaas 1 f9 naneia 11 @@ﬁwm mono-
clonal anti-P, (1C9) lanaanay 100 lulnsdns auasy 11
Va0 wdFN panel cells Maneay 1 D9 NEenay 11 1a
vaanay 50 lnsaes mude aju‘?iaqmmﬁﬁaq (RT) W14
5 Wil Thishm§iseuasuiines
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2.3 VOEBLATINLSY (potency) enEMIM laimaTung
ﬁwm monoclonal anti-P1 (1C9) laemsidaans monoclonal
anti-P1 (1C9) Wuy two-fold serial dilution 1%‘11181 1%
Bovine Serum Albumin (BSA)¥ 100 Vl,ﬂmﬁmﬁuaaﬁwm
monoclonal anti-P1 (1C9) 1ixl 3% P1+ cells 3] O 41w
100 lalesdns Quﬁqmwgﬁﬁaa (RT) v 5 wift Tusus
UffRenuaziiufinng sruaduaiun (score)

2.4 NANOLANNNINE (specificity) HUad P1+ uay
P1- lael¥ monoclonal anti-P1 (1C9) S163m 1 M vh
YRRy 3% P1+ uay P1- cells (3 A, B, O udg AB)
A 1 e LLa;z@juﬁaqmmﬁﬁaa (RT) w14 5 4171 Shags
UffBenuasiuiinus swwaiuanaussasmeiungs

2.5 mﬁaumwﬁwwaﬁmfaéﬁﬁmﬂaﬁmmmﬂ (rare
cells) Tusviu PIPK \aun PP p P’ uazP" pheno-
types ADMINAFBLTWALATUILTD 2.3

26 VAFOLATNAMUIBIUEUALDA Iaenh monoclonal
anti-P1 (1C9) findrammiliathuarimaaniu 3 ga iy
Vl,*’iﬁaqmmﬁ 4°C, RT (22-24°C) udz 37°C uawihenaens
usiazgRsMARELIN InDSIasLaudef  FABReTudR
2.2 fnmavegauoeausiacga ne 4 wowduom 12
\ham
3. d9the monoclonal anti-P1 (19) Aindaldlasa
MANNANWIE ﬁammmmjs!u (Kanto-Koshinetsu Block

Blood Center, Japanese Red Cross Society)

NaM3ANW
A a o a A v ad
msenmandeululeaiiauaudvedeneds  human
monoclonal hybridoma technique 61%@%&‘51 151/ EAREN EJW%ﬁ:
monoclonal anti-P1 (1C9) WaLANMINAFAUFINE] MG

v 1

! 9: a a ° i tﬂl
serology WL HW%LMNWSﬁNVlQ%%WNﬂﬁ bABNRIN

1 3heN monoclonal anti-P1 (1C9) Hanudmess
I ‘12/ Aaa o 3 k. o 19/ Aaa
neliIRenmauIniumas P uag P i uaeliiEen
NARULEAR P UAY p ue denssomesau grurasd P
dasan bifliwadsonan (Table 1) waznaEOLANNENAE
fugad P ludedoauamy ABO fuigadehe Mfluag
i P uaudian NI INeFILAUTAS P uag szﬁﬁ
phenotype Wa¢ genotype §14e] WazuWiLiuszwiaihen
monoclonal anti-P1 (1C9) ita¥ monoclonal anti-P1 (HIRO-
59) MNEMMTIAEL A IZaSIT 100% Fousng
134 Table 2 uay Table 3 NG

2. $MUAMNUII monoclonal anti-P1 (1C9) Iiia s
ReUAEend laevhdgisentuesad 1 o lamadiviiu 64
#3gani) monoclonal anti-P1 (HIRO-59) A& AL
flawnafivhi 32 uazgend polyclonal anti-P1 MnLNa
lafienidlowaadivhiiu 8 (Table 4)

3. MUANNAIML monoclonal anti-P1 (1C9) Layiy
\’stzi a 3 \'st | A A
Maonni 4°C ssneniulewund 12 10w uaghl RT

o 3 \ILQ/ A ‘[ VL LA A

(22-24°C) snsnanfinlenn 8 o laeldliFongmann o

U 1 1 [ ¥ 1
asdiaanasousa lUhansnsnituldamumnuhle (Table 5)

a (2
ERACH)S
f1aqifnswaa monoclonal antibody Igmianilam
v % ¥ ¥ 1 o a
TFrmsshumaunndldvaasnan 1oun Tululaatiauous-
A A A % 6 6 1A o (%
vadsauundie ¥ wimlae wules uazmydan dwsy
dumsiien nswamhenazanglafindeds monoclonal
antibodies”’ ﬁ%aaﬁﬁﬂﬁnalﬂdﬁ polyclonal antibodies fa
MANIDNAGLOUALDANHANNAIN TIANHUTI ANNAUNE
A lumafnufR5e uasasnsanaauwauivad i
ANENANNADINT

Table 1 The reactivity testing of monoclonal anti-P1 (1C9) with P1, PZ, o} P1k and sz phenotypes as compared

with monoclonal anti-P1 (HIRO-59)

Phenotype Monoclonal anti-P1(1C9) Monoclonal anti-P1(HIRO-59)
P1 4+ 4+
P 0 0
2
D 0 0
P 4+ 4+
P ND ND
ND = not done
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Table 2 Comparison of specificity of monoclonal anti-P1 (1C9) and monoclonal anti-P1 (HIRO-59) testing with P1

positive cells and P1 negative cells

No. of P1 positive cells No. of P1 negative cells
ABO No. of cells Specificity
. Monoclonal Monoclonal Monoclonal Monoclonal
grouping tested (%)
anti-P1(1C9) anti-P1(HIRO-59) anti-P1(1C9) anti-P1(HIRO-59)
A 153 46 46 107 107 100
B 157 47 47 110 110 100
O 173 52 52 121 121 100
AB 46 12 12 34 34 100
Total 527 157 157 370 370

Table 3 Comparison of the specificity of monoclonal anti-P1 (1C9) with monoclonal anti-P1 (HIRO-59) by different
phenotypes and genotypes

Phenotype Genotype No. of cells tested = Monoclonal anti-P1 (1C9) Monoclonal anti-P1 (HIRO-59)
P P'/P 4 4+ 4+
P P/P 4 4+ 4+
P PP 4 0 0

Table 4 Comparison of the potency of monoclonal anti-P1 (1C9), monoclonal anti-P1 (HIRO-59) and polyclonal
anti-P1 testing by tube method

3% red cells in saline = Monoclonal anti-P1 (1C9) Monoclonal anti-P1 (HIRO-59)  Polyclonal anti-P1 (Donor)
P1 64 32 8

Table 5 The stability testing of monoclonal anti-P1 (1C9) at various storage intervals

. Titer of monoclonal anti-P1(1C9) against P1 antigen at different temperature phases
Storage intervals

4°C RT (22-24°C) 37°C
Day 0 64 64 64
4 months 64 64 32
8 months 64 64 16
12 months 64 32 0

PAINN George Kohler ag Caesar Milstein VL@T@‘WNW WAM monoclonal antibodies AYadNAMAZANNLLTLTIL
35M9wA® monoclonal antibody 8313809 Nature 599 e lsienslUassan 1 mMawaea monoclonal antibodies
aadeneisTndauenduafdmnzanasaesliloyiuen  TaoldmymangdmSumsndn monoclonal anti-A, anti-B,
Tunaoanaans i 1975° daustientininenena@saman  anti-H, anti-M, anti-N, anti-Le* Ua¢ anti-Le” Uad sy
annlehiomanms manan monoclonal antibody WFAuas  monoclonal anti-D msdansedumydislisvauemngia
LavaNaTaAmesANAALaURUaRMe) Wi Aansed  @aeld B-lymphocytes g9 anti-D ANAWNWN trans-

% A v v A a AR | ) o A o . [ . o 3 I3 v A
wyhenaudianliahaeufived dsogluharhandeai  formation uda fusion fuwaaNzSsNAUaL ldNaRAND

6 G A R Aa | A o 6A v . o f @ G v
wasszSefienilefiGenh myeloma cells Wio andfiads  fusion fusadszSewoemy Wid
LoufupA simeuazansnsnasiuln Bonmadidesin #8N2 N monoclonal antibodies Hamnsnsnnaa lalae

#3 murine monoclonal hybridoma cells penglsfiensms  mauenidadanas B-lymphocytes a3 uanduafisnyi
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transformation §1¢l Epstein - Barr virus (EBV) Lﬁaélﬁ
G ¢ @ v . A o ¢
B-lymphocytes naneifuradazds udihldaniumas
Ga o A9y ¢ v A A a ¢a A
Nzi59BNASY e [Fradasuaufivafnemm Bunuaarigax
WU human monoclonal hybridoma cells
2R 4 ;i\laﬁlwad A . .
Glu,miﬂm_«ﬂmm M LIIDNAS monoclonal antibodies
(7 A 6 ﬁ/‘i‘ v . Y A a :ild
InedaRanmadvsfiisns anti-P1 anduinalainifug
MINTIAEANTDIOUALDANLD LA NALINGIUE 2-3 LN
1) Wothsnemamemasnzansuaudvafnu i anti-
P1 39Ld buffy coat svNMIULN@LANE B-lymphocytes
WY transformation Wasiafe fusion MUwAANZSIENE
g JMS-3 ludamaan 1:1 §2e 50% polyethylene glycol
M.W. 1540 husrirosiaas 1aeswaafizond 20% FCS
+ RPMI 1640+HAT-Ouabain Aadanamznguiiadg
anti-P1 Z9@N3L39 4 1IN 8WNMT cloning ¢meAs
limiting dilution au”[é’tfﬁaﬁmaﬁuﬁ human monoclonal
anti-P1 (1C9) masdfiumaniazszauemndiSald dog
Yatiameldssuuanmstaanizaiatiosiumatwdawe
| A e XA vy ¢ o €
she Alaidosms wenntbiile|Mizadeeniug human
monoclonal antibodies Y)NASINauiasiae e azdadh
limiting dilution WS NYsyaUManingD ngafidiu
monoclone llldEauanfivadnmman uasthmaafia
a A caA ] [ (% ;’j z 1% A
waudived ffllewaslaivitiu seimondasmeny daadan
monoclone fiAfiga wTzwnlaivh limiting dilution 1Fes
v A ¢ o €AY 1 v A A G a
genewiudl ndmesiuiilssdueandued adlaisr fuamns
A ¢ o € A v A A& ¥ a
e lwraiigasmeiug Ashaeudvedled Auowns
v aMyY A ¢ An A A €o A |
Tawvin R9ldhideuasad Awandved oeaden vEamal
Fauaufvadiat

a5
ANMINAFOLAMINIFGI) FanaTIa6in 1hen mono-
clonal anti-P1 fiINAaNTaRENEAUT 1C9 Jamsnzaniiay
ihsnwasdhenasamuaudian P1 uilaiianuaiie
Ilasmeninalusemelne |l drasnfioumnd sinaizad
& uaziimenfimanzam dwsumsasanuanfianludisne
A P = G v X % .
Tadauaedihe Whmsanenldaelumsintarhen anti-P1
neeLsune lnammzachadls dmsugudiimslafioums
9@ amnmabng Adaslihendonamlunsanamuendian
Y A A @) o | Ay ;ﬂl a
Tufisnalafadusnannnludiadd) ewes screen-

ing cells 8¢ panel cells hmsmawmau@uaa

fnanssndszne

2898170 Dr. Makoto Uchikawa, Ms. Chizu Toyoda
LASING U9 Kanto-Koshinetsu Block Blood Center,
Japanese Red Cross Society Aimsiinausunmssomad
maﬁuﬁé’w%% human hybridoma technique

TOVDLADE UNTEMINEE0EED R Anadn afakdmae
maguismslafiauisnd smmmmalne s
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