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Abstract

Background: H substance is necessary for production of A and B antigens in A and B blood group.
However, H antigen deficiency such as Bombay phenotype (O,), no H antigen presented on red cell
surface results in no A or B antigen. People who carry Bombay phenotype can produce natural
occurring anti-H in their serum. Thus, O, recipient can receive only O, blood transfusion. Anti-H
reagent was applied to discriminate O, from common O blood group.

Objectives: To study the characteristics of murine monoclonal anti-H from cell line 5A9 produced by
hybridoma technique of the National Blood Center, Thai Red Cross Society.

Methods: The NBC: anti-H (murine MoAb) produced from cell line 5A9 was tested for potency, specificity
and antibody stability compared with 2 murine monoclonal anti-H {Japan: anti-H (murine MoAb), Alba:
anti-H (murine MoAb)} and NBC: anti-H (lectin) of the National Blood Center, Thai Red Cross Society.
Results: The specificity of three murine monoclonal anti-H and one of anti-H (lectin) showed the similar
results but it was found that the antibody potency of NBC: anti-H (murine MoAb) from cell line 5SA9
showed the highest at a titer of 1,024 with a total score of 109.

Conclusion: NBC: anti-H (murine MoAb) from cell line 5A9 of the National Blood Center, Thai Red Cross
Society is qualified to be used in the production of murine monoclonal anti-H for the detection of H
antigen in both patients and blood donors.
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uaziledesnsiuidan aslhdenfidu o, Wit Anti-H Wdgnitmunduanitelidnmauanszming
O uaz O 1n@
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3. Alba: anti-H (murine MoAb) anL1i5#% Alba bioscience
4. NBC: anti-H (lectin) a1nguguinislalinuiaaii

AFeNAN Ulex europaeus

3809
1. NINAFALANNLINTAY NBC: anti-H (murine MoAb)
11 NBC: anti-H (murine MoAb) a1niaaaansiwig
5A9 avpgavluraaanaans Ineidaans NBC: Anti-H L
serial two-fold dilution #98 1% bovine serum albumin
(BSA)l1 Phosphate-buffered saline (PBS) inifay
dilution 111 100 ulpsansneaauiumasuy O ATuaw 2
718 ﬁlﬁwum pool 39171 wiresdi 2% cell suspension
11 normal saline waanay 100 Tulasans ﬁu‘ﬁfqmmﬁ
Wos (22 - 24°C) w5 wift Tusunad ANEaseL
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MoAD) mﬂmmmmmﬁﬂu 131 Alba: anti-H (murine
MoAb) uay NBC: anti-H (lectin) 1a3gueiuzn13Ta%n
WASTNR dannanlng
2. NNINARDLAINNANNNY
2.1 NARBLAIINAUNIZIBN NBC: anti-H (murine
MoAb)amiTadaenig  5A9 nuuaumiay H lag 1a
NBC: anti-H (murine MoAb) anu@asaa18Wug 5A9
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IARALNIE CBC-426 (anti-H type 2) 14 control
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MABANARDIT label LAY S1UIU 3 MABANABARE 1 U8R
AT N aef nsuudad iy secretor Uz
nonsecretor AMUIUNAAAAT 1 UUA AITNATAL UABA
AnYNBILFN unie 1 ven nanWhdniuLinfignimgives
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i Uuflgniugfivies w30 - 60 Wil Tuguuai
AYMNLEITBL 1,000 x g ¥IU 15 Uil TnegUfAsen
N139UNQH
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H (lectin) 283AudUTn19lalinumaT1f ANa1A L
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WuLINA UL 316 918 LAaYNAAUR L para-bombay
AU 12 918 ATNNRAL Japan: anti-H (murine MoAb),
Alba: anti-H (murine MoAb) wag NBC: anti-H (lectin)
(N340 3) LLrﬁi"LanﬂfTUsz\iﬁwmwsﬂ'Lﬁm H lutnans
UAEAuAY Japan: anti-H (murine MoAb) waz Alba:
anti-H (murine MoAb) @31 NBC: Anti-H (lectin) gnfj“uézq
AaEANIsiaen H Twang (A3197 4) ANLAMLTES
NBC: anti-H (murine MoAb) a1nLaaaaeWug 5A9
dlefufiguund 2 - 8°C luiitewd 4 fanuus
7 512 ATULLSIN 96 UAYAANILIAD 32 AZUULSIN 46
luieui 24 uasileiui guumndl 22 - 24°C luiiewi 4
flAnnHUsaT 256 ATULLIIN 75 LAYARAIMAS undiluted
pzuLusn 6 luiiew 71 20 aniileniud fUUNH 37 °C
Tuideu 7t 4 SAnuusel 16 AzULLIIN 32 LAYARAIMAD
undiluted AU 4 luieudt 12 (Ans1ef 5)

ANSI9N 1. WPFHUTEUAIINLIS (titer) A9 murine monoclonal anti-H Las anti-H (lectin)

Anti-H Titer Total score
NBC: anti-H (murine Mo Ab) 1,024 109

Japan: anti-H (murine Mo Ab) 128 86

Alba: anti-H (murine Mo Ab) 16 54

NBC: anti-H (lectin) 16 44

A19199 2. UjAT81289 NBC: anti-H (murine MoAb) annigadaeWug 5A9 fdulzaansy O nasangngady

fingl synthetic carbohydrate (synsorb)

Synthetic carbohydrate (Synsorb) Anti-H

Specificity structure 5A9 CBC-426 (control)

Type 1 BGal (1-3) BGIcNAC-O-R 4+ 4+

Type 2 BGal (1 - 4) BGIcNAC-O-R 4+ 4+

1H BGal (1 - 3) BGIcNAC-O-R (1-2) 4+ 4+
(X,TFUC

2H BGal (1 - 4) BGIcNAC-O-R 0 0
T -2) aFuc

3H BGal (1-3) 0GalNAC-O-R 4+ 4+
-2 oFuc

4H BGal (1 - 3) BGalNAc-O-R 4+ 4+
T(1 - 2) OlFuc

dH BGal-oR w w
-2 oFuc

Non-absorption NBC: anti-H (murine Mo Ab) 4+ 4+
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ANSIN 3. lWIHUBUAIININNE (specificity) 184 anti-H 7211919 NBC: anti-H (murine MoAb), Japan: anti-H
(murine MoADb), Alba: anti-H (murine MoAb) waz NBC: anti-H (lectin) 11n19A399 NLaKALAYW H
ansiat1aAanity ABO uaz para-bombay phenotype

Blood group Number NBC: anti-H Japan: anti-H Alba: anti-H NBC: anti-H
(murine MoAb) (murine MoAb) (murine MoAb) (lectin)

; 60 1-2+ W-1+ W-1+ W-2+

B 75 1-2%+ W-1+ W-1+ W-2+

75 4+ 4+ 4+ 4+

A1B 30 1-2+ W-1+ W-1+ W-1+

A2 8 2+ 2+ 1+ 1+

A3 23 4+ 4+ 4+ 4+

AB 21 1-2+ W-15+ W-1+ W-1+

ASB 24 1-3+ W-2+ W-1+ W-2+

A o 5 0 0 0 0

BHm 3 0 0 0 0

OHm 4 0 0 0 0

Total 328 328 328 328 328

UNELUR: AHm:A para-bombay, BHm: B para-bombay, OHrn = O para-bombay
0 =Negative
S = Strong

A15197 4. WReUmsuANa1N1alNNIAIAungns H lusnans

Anti-H Saliva Normal Saline Result

Secretor Nonsecretor
NBC: anti-H (murine MoAD) 2+ 2+ 2+ Ligndudednuanmsiden H
Japan: anti-H (murine MoAb) 2+ 2+ 2+ Ligndudsdnuanmmsiden H
Alba: anti-H (murine MoAb) 2+ 2+ 2+ Ligndudsdnuanmmsiden H
NBC: anti-H (lectin) 0 2+ 2+ Qnﬁu&aﬁfmmwglﬁﬂm H

'
A

M15199 5. ANHNAINKLAY NBC: anti-H (murine MoADb) Lﬁ@mummmﬁ 2-8°C, 22 - 24°C uaz 37°C iuszezioan

q

24 |91
Month 2-8°C 22 - 24°C 37°C
Titer Score Titer Score Titer Score
4 512 96 256 75 16 32
256 85 64 52 8 23
12 128 78 16 28 N 4
16 64 63 4 12 0 0
20 64 55 N 0 0
24 32 46 0 0 0

UNELUR: N =undiluted

0 = no antibody titration



Vol. 3 No. 2
July - December 2021

anudsena

ANNNNTANHIANNLINTRY NBC: anti-H (murine
MoAb) mmﬁm@’mmﬁuﬁf 5A9 ﬁiﬁﬂ’m murine monoclonal
hybridoma technique WUFNEAMNII TR SUOUALRAT
1,024 SAzUuuIIN 109 (A15197 1) 39Usend1104
Japan: anti-H (murine MoAb) mﬂmmﬂwmajﬂu LAY
Alba: anti-H (murine MoAb) a1nL5E" Alba bioscience
fiNBmANNABNNs AT WAZIsaNTY NBC: anti-H reagent
(lectin) AamannsaiaEaRT Ulex europaeus tnaifl
NAAANNLIST 128, 16 uay 16 HAzunusanily 86, 54
WAz 44 ANNANAL N1TNAR NBC: anti-H (murine MoADb)
AINEAFAEWUG 5A9 #9835 murine monoclonal
hybridoma technique Nfef Ae A1N1T0NAR IAUTN0
flsisna uarilannuusimiuauienisld uinisuan
anti H a7 lectin InwudnfAanausesn 3 uegfuas
nsainluusazass WATADININTBI LA AN LB dalal
aunsarvunlsiE A ussmu A nFesnsld Bni
Tufaqiiugueisnislainuvisaniladaunsndnnn Ulex
europaeus TuiBunnuunls M lisesAumnmagananug
fadne anti-H i ldmauny dauntsAnenaausanng
(specificity test) wuan anti-H ‘1;”4 4 FNRYUNNAINITORTIA
WU uaufaw H lusaatnaiden iy ABO nfaiuau
316 faeene usanalmnuusauanaenuwly Tuusas
myjiden Galunnmesuauiiau H lu madidaidenuns
S nmnniigalumiden O uazsasasun fe uy A
uaz B (0> A2> B> A2B> A1> A1B) uazm3aaliny
uauAlau H Tu para-bombay phenotype 1213;1: ABO a1
12 frethauifiaiy annsAnenil anti-H nndaetng
danunsammanumideni A B O iy para-bombay
henotype i (Gl’]?’]\‘i‘ﬁ 3) L‘ﬂ'f]x‘iﬁl’m Para-Bombay
ohenotype §iEu hh aelianunsnadreuaudiau H I
fadlndenunalaias vinldnisnsaa cell grouping l¥na
Wuay wazmsaany anti-H Wadsuls wsidfasenlaues

18 R1nN136199990

i1 anti-H 1AW Bombay phenotype
ansvyiaen H Tunanedaemannis hemagglutination
inhibition " Hifiey NBC: anti-H (lectin) 2@AuefiznIg
TaRALUSTR Lﬁmﬁfmfjwﬁmﬁgﬂﬁu& (neutralized)
a g3 H Tusnane Al secretor 18 Tuanieit anti-H
iy murine MoAb i 3 ﬁq@ﬂ"]qiﬂqnﬁu&qmnm@ H
Felwhany 2eeaum ABO wenaniidu ABO uaz fu
Hh €4afigiu FUT2 (secretor gene) ﬁmuqmmmmﬂmm

417 H luansdauay awialddssunnudasas 80 ag
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UR817 ABH (secretor) wavaniasay 20 luinasans ABH

17, 18) = o A o
ANNINITUHULUNANITATI? 971N

(non-secretor)
IAT9N1TAINTINTNE TUN1TRAR monoclonal antibody
AUENINITN mmjﬂu ‘ﬁlsl% synthetic carbohydrate (synsorb)
a371l91 NBC: anti-H (murine MoAb) 1flulaufiuasse
LAUALAL H type 2 %QLﬁﬂqﬂ@msﬁuﬁqa synsorb filsznen
AoadTuyiaen H 1HaRN9 arntfuth NBC: anti-H
(murine MoAb) ﬁqn@mﬁﬁuuﬁqmﬁmﬁﬁ?mﬁu Wias O
wudmmmﬁgﬂ@meﬁué’mmwgLﬁ@m H type 2 TWnaay
\uReaiLasaeRg CBC- 426 mnmmmmmﬂﬂu
aifly anti-H type 2 il control (mm‘?; 2) ausau H
type 2 Azranylalanizuuiiadnldenuna ﬁﬁlqmmu
Taediu FUTT Tunnsu@seulaslyingansuaneiss
(fucosyl transferase) & 9P AT L e A4y Tna
asuuaraledlnuanalsdaian 2 (type 2 chain
oligosaccharides) ﬁﬂ@:uuiﬂﬂcﬂﬂiﬂ?ﬁu (glycoproteins)
uazlnaladtla (glycolipids) 184inlABALAY &ALATIZH
WikauAiaw H UuRadaRenuad A9uANFA9aIn anti-H
Amrenann lectin @eildan @i arunsnldnsaaldia
weudiau H uufadadeauasuazluansdand gy
¥hane 10 ysanaildasialunisean fanldngnamn
WRIT19A Y @IUNTTANHIANNNAINLIBY NBC: anti-H
(murine MoAb) ANLIAAAEIWUG 5A9 WUFIHAIHAINY
TOIUBUALAF 8191 T 24 IBewdlalud 2 - 8°C
TnaflAnnuuae (titer) 32 AZUULIIN 46 %'ngqndﬁmmﬁm
FaruuaTadtngn anti-H (ANNLINTRY anti-H NN9UA
LORE 8) ﬁ\‘iﬁu NBC: anti-H (murine MoAb) anniiaa
a18Wug 5A9 wanzanihanldasmaniueuiiau H
VLRI ALAD ABAT LAWY anti-H (murine MoAb)
AMNUANLUNRINAR LAZAINITONMUABILUDINAAT U
I¥e19uuAe 18 18 ould 1T uiA A uf UL 81msaa
mgﬂ"imﬁmﬁmﬁ'u I 17;mﬁmimﬂ@uﬂ’u’}mﬂ@%wwwﬁ
gan1n111a ne

aq

ﬁﬁmmwmﬁ@ﬁm NBC: anti-H (murine MoAD)
Mnaaa1aiug 5A9 1e9AuduTnslannLaTA
annnmalne Jauandfanidtuaziiauyia anti-H
(murine MoAb) AN ADUVAHAR 39T AN TN
fiazaiun 9 lunnsmsam weuAlay H tuiadadanuns

v Y a a
rasgtlaeuazgianaladin



96

K. Aiemumporn, et al.

npAnssulszn@

Aa1aUAN Dr. Makoto Uchikawa, Mrs. Chizu

Toyoda WAz Miss Sayaka Kaito mnmmmmma‘jﬁu

Aarenemnalulad lun19uam murine and human

monoclonal hybridoma technique for rare blood group

reagent UAZUIBURUAUATUATINT WHAE N ITALTNEN

lunmageuAnaNiRae anti-H

LANASA19DY

1.

Westman JS, Olsson ML. ABO and other
carbohydrate blood group systems. In: Funk MK,
Eder AF, Spitalnik SL, Westhoff CM, editors. Technical
manual 19th ed. Bethesda: American Association
of Blood Banks;2017.p.265-94.

Harmening DM, Forneris G, Tubby BJ. The ABO
blood group system. In: Harmening DM, editor.
Modern blood banking and transfusion practices.
6th ed. Philadelphia: F.A. Davis Company;2012.
p.119-48.

Cooling L. ABO, H, and Lewis’s blood groups and
structurally related antigens. In: Fung MK, Grossman
BJ, Hillyer CD, Westhoff CM, editors. Technical
manual. 18th ed. Bethesda: American Association
of Blood Banks;2014.p.291-315.

Daniels G. Human blood groups. 3rd ed. Oxford:
Wiley-Blackwell;2013. p.11-95.

Fongsatikul L, Kamtorn N, Nantachit N, Thongmanee
S. The para-Bombay phenotype (Hz) in a Thai
family. Thai J Hematol Transf Med 1999;9:7-16.
Onchoysakul C. B Para-Bombay: a case report of
rare blood group. J Hematol Transfus Med 2016;
26:223-6.

Permpikul P. Blood groups. In: Wongkrajang P,
Tantanate C, Pratumvinit B, Chinswangwatanakul
W, Tientadakul P, editors. Bangkok: P.A. Living;
2014. p.471-81.

Yashovardhan A, Chaitanya Kumar |, Sreedhar
Babu K, Suresh Babu B, Verma A, Siddhartha
Kumar B, et al. Para-Bombay phenotype: report of
a rare blood group. J Clin Sci Res 2012;3:141-3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

J Med Biosci

Bhende YM, Deshpande CK, Bhatia HM, Sanger R,
Race RR, Morgan WT, et al. A “new” blood group
character related to the ABO system. Lancet 1952;
1:903-4.

Dipta TF, Hossain AZ. The Bombay blood group:
are we out of risk? Mymensingh Med J 2011;20:
536-40.

Race RR, Sanger R. Blood groups in man. 6th ed
Oxford: Blackwell Scientific Publication;1975.
Chapter 6, The Hh blood group. In: Dean L. Blood
groups and red cell antigens [Internet]. Bethesda,
MD: National Center for Biotechnology Information
(US);2005. [cited 2019 May 5]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK2268/
Jonnavithula N, Bonagiri S, Ramachandran G,
Mishra R. Perioperative red cell transfusion
management in a rare H-deficient (para-bombay)
blood group variant. Indian J Anaesth 2013;57:78-9.
Harmening DM, Firestone D. The ABO blood group
system. In: Harmening DM, editor. Modern blood
banking and transfusion practices, 4th ed.
Philadelphia: F.A. Davis;1999.p.90-127.

Marsh WL. Scoring of hemagglutination reactions.
Transfusion 1972;12:352-3.

Roback JD, Combs MR, Grossman BJ, Hillyer CD.
Method Section 2 red cell typing. In: Roback JD,
Combs MR, Grossman BJ, Hillyer CD, editors.
Technical manual 16th ed. Bethesda, American
Association of Blood Banks; 2008.p.883-5

Gerard G, Vitrac D, Le Pendu J, Muller A, Oriol R.
H-deficient blood groups (Bombay) of Reunion
Island. Am J Hum Genet 1982;34:937-47.

Raid ME, Lomas-Francis C, Olsson ML. The blood
group antigen factsbook. 3rd ed. London: Academic
Press;2012.

Voak D, Lodge TW, Reed JV. The enhancement of
Ulex europaeus anti-H activity by human serum. Vox
Sanguinis 1969;17:134-8.

Gorakshakar AC, Ghosh K. Use of lectins in
immunohematology. Asian J Transfus Sci 2016;10:
12-21.



