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Original Article
Characteristics of anti-I clone 1G6 properties produced by human

hybridoma technique

Udom Tingtoy, Kanjana Aiemumporn and Jintana Tubrod
National Blood Centre, Thai Red Cross Society

Abstract:

Objective: To study characteristics of the serological properties of anti-I clone 1G6 produced by human hybridoma
technique. Materials and Methods: Supernatant of clone 1G6 was assayed for antibody specificity by using
panel cells and milk inhibition test. Furthermore, specific tests with red blood cells A, B, O, AB, Oh, Oi adults,
Oi cords, including A, B, O, AB blood group of I adults and i cords were performed. Antibody titration tests
by serial two fold dilution at 4 °C, room temperature and 37 °C. Results: Antibody specification could not be
concluded due to the results of antibody identification with all 11 numbers of panel cells were positive at room
temperature, 37 °C and IAT. When tested with milk inhibition test, we found that milk could neutralize anti-I.
Tests with various red blood cells gave a strong positive results 4+ with cells A, B, O, AB and Oh but gave nega-
tive results with Oi adults and Oi cords. Specific tests with red blood cells A, B, O and AB of I adults, with the
amount of 12, 28, 29 and 5 cases, respectively, all gave positive results. And the specific test with cells A, B, O
and AB of i cords with the amount of 6, 6, 6 and 1 cases, respectively, all gave negative results. Furthermore,
when antibody titration performed at different temperature, it was found that the titer of anti-I (1G6) at 4 °C was
512. Conclusion: From the study characteristics of human monoclonal anti-I clone 1G6 found that it can be able
to be used in research and knowledge development.
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ﬁqmﬂngﬁ@‘%mthmmﬂuﬁamUﬂﬂ@) uaelsnidoninslsn'®
wonfian 1 wae i Alesvadwenstulansendh glycolipids
WY glycoproteins ﬁ@ialﬂu glycochains WUUMYATI
(straight ) ¥3OULLUANUWIWY (branch) 19eNaUMmEYA N-
acetyllactosamine (LacNAc) MuEAL INMIIATLULNY
\Haamy International Society of Blood Transfusion (ISBT)
uaufian 1 deeeflumgidon 1 No. 027) Turnisfinaudian
14aaglu Ti callection (No. 207) éhe lessaiauandian i
Gonsaruiumen frihena galactose Gondafigsme
[GalB1—4GIcNAcP1— 3Gal1—4GIcNACB1-R] &b
WAUAAY 1 INeANEW I (GCNT2) ﬁag’uﬂ@ﬂﬂsﬁmmu%mj
71 6 rsesumshs 6p24° B Iyl p1—6N-
acetylglucosaminyltransferase V‘iﬂﬁﬁ@ms@mﬁmm N-
acetylglucosamine® UULFUENLATIVR poly-LacNAc {i¢
\fhi branch chain Fa3uoudEY I

woudian [ uay i UURIIAEAWAY ALum e
LLazﬁﬂﬁmuQN%aﬁuLLazﬁ’u woudian I wuuniazadia
Renuasas ainem Tnefiueudion i wowmnslwdia
R AUAIIBIVIIN AT INUSATA NATIINAREALAY
sesuraauandian I aufisinien o FIUILAULOUALAN i
ana9 laenfisyduuaudian I uag i %Lﬂuﬂﬂ@ﬁamq 13
9 20 Wau® marhiewSemanaeiuestu I figanh
GCNT2 fiaanmsnanswa W I-branching enzyme An
Und vllananansen 1 Toduendian 116 nmeadu
i avnansdneaaananlst 3 uuun Téun stuuufinils
vuiifindaaunsesy majemanuilulnl 1 Swwios
gﬂLmuﬁﬂaq uuainianuesdlrnjaranuuaudian i §
N LLaz;sﬂLmuﬁam vuiufindaaunslng) @379
WULBURIAY I agﬂmzﬁw‘%w“

wavfian L uag 1 iudninibmassadaduang oligosac-
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UUAAEEALAI WARaAT7 LLﬁ”LﬂEﬂ@Laaﬂ Lﬂu glycolipid
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Anti-T w g lwhwdasasenindivnly Wuadie isotype
1M YU |83 4°C shflersusatonnd 64 vUifsen
Aufiaidoaunsiivey usvhdffRengden (weak) wao lsivh
Ufj3en (no agglutination) TUIIAREAUAII NG
(cord blood) anti I éﬁ%i%@Lﬁ@%%L@@@WﬁﬁMﬁ nadia
L%a Mycoplasma pneumoniae YIaNLS lymphomas L&g
leukemia 1N95Ra AR anti-T usean lewhlduandiued
Aaifemudnemmnain uid i autoantil asflem
ﬁ?ﬁmﬂ%&gﬂw cold agglutinin disease (CAD) ﬁ?slﬁl,ﬁ@}
miﬁwmaLﬁ@Lﬁ@@LmaLﬁmmﬂﬁmimzﬁmamwﬁLﬁuﬁmq
classical pathway v ifiniAamuAIANEEN sl
Wi anti-T aglifinnaddnymanatin usitslanuusean
ALTUMUMIAEaLMITlalat (serological testing)”
NMINTIRNMYLEIA ABO 1z Rh Savhmnasey direct
grouping leerfinanniinidanuasiungaiunoud o
Wnidoauasgn coated fe IgM autoantibody ¥hlula
Nal,‘fJuqujLﬁaﬁ AB, Rh+ LLazLﬁaWﬂﬂaU reverse grouping
fufiadonuns A Wiadeauas B assungaiu anti1 luh
wdns waazaensnidhmgien O Fauanslu Table 1 M3
WA latoymimanil vilnedagadlush mﬁa‘?ﬁju 37°C (warm
saline) waWhmMInegay direct grouping 1‘1/13\1' dh reverse
grouping ma?a;uﬁwmﬁaa NOUMINAFAL W3 NMIQeTy
(adsorbing) cold autoantibody gan WmNenaumMmagey
saatlaymlun crossmatching sLu@'ﬂwﬁﬁ anti-l A73
dimrsgudengine (donor cells) wasvhurdasdie (pa-
tient) NAWM3 crossmatching e lalns oIS afisen
(enhancmg reagent) % low ionic strength saline (LISS)
mmmau ant1human globulin test m{lfﬁ monospecific
anti-IgG mmu

msfnmesalldheedaeiui dnani®  humean
monoclonal antibodies®®"® Tnemadndonsadis®s anti-Le’
nngusnalaio dematagle antiLe’ snlfluguduims
Tafiausisnd ammanalne 33k buffy coat snvnmawen

Table 1 High titers of autoanti-I can interfere with serological testing®

Anti-
A B AB D

Cells-
A B (0]

Interpretation

Patient cells 4+ 4+ 4+ 4+

Interpretation AB, Rh+

Patient Serum 4+ 4+ 4+

Unknown ABO group

Interpretation @)

a a 6 a a A A
'J']‘iﬁ'ﬁ‘[a‘vi@n'ﬂEl']l»l,azn‘ﬁﬁ']ﬁ@l‘iﬂﬁﬂ']‘ﬂa“@ 9 29
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81 B-lymphocytes mwﬂmﬁw&ﬁaammma Epstein-Barr
virus (EBV) inaUamMNaimeieead Le® hngailsing
VINfuas Le® 8vh fusion fulmaasziSIaneiug JMS-3
FaRanngaiinasouiuiad Le sinaun thanideseny
Wadwan Mntiwhinaameiauwauiuafiy panel cells
m@@uéu‘%mﬂaﬁmmm@ ammana e wanmavaayldHa
119NU39 3+ 119 4+ YU panel cells Y3 33ldvhms3 clon-
. Y aa o v 13 v €A G
ing @387 limiting dilution QHiG\L"Eﬁ@ﬂW UNUIN \% human
monoclonal Wavhnsasaveiiauaudivad siansnsnay
~ A AMyvaVve, ¥ X ¢
sHinnsuanivad le 9lddahmsaasad (supernatant)
M £19 Kanto-Koshinetsu Block Blood Center, Japanese Red
Cross Society, Lﬁ@ﬂﬁ Dr.Makoto Uchikawa i8¢ Ms.Chizu
Toyoda THemTANAaFoLRNGN lmsmaiiauauivaf
s anti1 5fla IgM (k) [k Ao kappa Wudaslu-
TnayAuanein (light chain)
| [y A G A A 13 o €

mmmwpwLLammmmmmmﬂumaNLéziaama‘wwq
human monoclonal anti-I K&IAITALNMIANIGD oLl

a X2 Ao ¢ A & wa A A
miﬂﬂmmqmmﬂ%m@Lwaﬂﬂmqmammmqeﬂﬂaaﬁuaq
anti-I clone 1G6 Y1WAAA3 human hybridoma technique
Wathan ldseleanima red cell serology ¢ialy

Taquazisms

"a'aqu,az&nn

shimngidsaadam clone 1G6 (gudLAnmlafauremnd
ammamalng) panel cells Lot. 61040 Exp. 13 May 2018
(euAmalafioudsnd smmanelne) Weladauassiio
A, B, O, AB, Oh, Oi adult, Oi cord (gudiAnslafinums
nd smmnalne) ﬁmmmmj@mﬂaﬁm O (gudnAms
Tafiousend ammaalng) bovine serum albumin, BSA
(Capricorn Scientific, GmbH, Germany), phosphate buffer
saline (PBS) pH 7.2 (guftsnnlafinusiend smmmalng)
ey Anti-human globulin serum (AHQG) (qua‘u‘%mﬂaﬁm
WA ammena ne)
3Emsfinn

1. M5A52MNTRAVBILAUAVAA (antibody identifica-
tion)"

11 nedeuTNHALsTadan clone 1G6 f panel

cells asguAnlafiauien® smnmalng Lot. 61040
Exp. 13 May 2018 neisBeiiviananagoy 11 haon e
Miuvaaavanetas 1 09 11 @@ﬁwmmgmmémﬂ clone

1G6 Tavaane a¢ 100 ulasdas auasu 11 viaen NNt
\fixl panel cells IaTsenunsa@ImAULIaAaN 1 D9
11 Tnelévannaz 100 1ulasans incubate ﬁaqmmﬁﬁm
(22-24°C) W1wh 30 Wl ﬁua'mﬂﬁﬁ%muazﬁuﬁﬂwa NNt
vl incubate dieft 37°C v 30 wif ﬁuémﬂﬁﬁ%mmz
Tufinma washamasay indirect antiglobulin test (IAT)
ﬂu@jmﬂﬁﬁ‘%ml,t,azﬁuﬁﬂwa”

1.2 ¥hmesey Milk inhibition test™? shwhu
(human milk) s Fusnmmsidon O aniuenti 3,600
501 W 10 W7t Hawordmeiaduaniio udadsninials
Wien Wk 10 Wil die inactivate wewles shriwsdidy
W38T T (I substance) anidaans 1 whéne PBS pH
72 NN TNz ABTaEaIN clone 1G6 1Y two
fold dilution neeLLMAATENs T Bavuds figomnf
#0916 10 W7l e inhibit anti-T foanasbihmnzdss
8&a N clone 1G6 7l neutralize 18 15 T MNTAHALAD
awhuffSeniudaitanunmgidan O I adult (indicator
red cells) W3aUARUY control "%ﬂﬁqﬁ/ 0.9% normal saline
solution (NSS) Lt ﬁnwmémmémﬂ clone 1G6

2. MSANHINANNINMIZ (specificity)

2.1 ynmafnmmenadnelaemaseuiudaion
LAmiRan A, B, O, AB, Oh, Oi adults Uag Oi cords lael
Uhunzidsamadann cone 106 15snas 100 lalasans
fReniuiaidanies A, B, O, AB, Oh, Oi adults, Oi
cords anaidndn 2-6% 53 100 Talesdas incubate
‘ﬁ'aqmmﬁﬁa@ s 10 i T e fiSeuasiuiing
NunuHaTueNLTa M ITUNgN

2.2 negauaNNIMzTuiadanunmyifan A, B, O
L&Y AB 984 T adults U8t i cords loe/l¥ hunzidsamad
AN clone 1G6 Y33a3 100 lalesdas vinuffsentuuia
BAUAY A, B, O kay AB anNdadn 2-5% ﬁaqmmﬁﬁm
Wt 10 W19 ﬂudmﬂﬁﬁ%muazﬁuﬁﬂma NenuNauaN
us9rR9URENMIIUNQY

3. MENARBUANNKSS (potency)” FIELMIFTIINILL
AMALSITETANAETAN clone 106 Tnemsiiansh
LWW?JL% B9EAAaN clone 1G6 WUL two fold dilution 1%‘&1 g
19 BSA Tne/l#rhimnziAeawadan lone 106 133 100
TulasAasnansie 2-5% Ol adult cells Y3anas 100 lulashas
Mnesay 3 40 incubate ﬁaqmmﬁ 4°C gungviag
uag 37°C Wi 30 Wil LLazﬂuémﬂﬁﬁ%&nLLazﬁuﬁﬂwa
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NANSANIA

ANNAM AN NN LVDI MR NITARN clone
1G6 Wu Wishen monoclonal anti-I 1Ha IgM (k) §18190
s emanIasadeuiLaLn I ma@u’%mﬂaﬁ@] Tisy

[ 6 v
LLazW@ngm@mmgmaM

MSUMITINERATEILOUALOR NNZIALITaE
21N clone 1G6 U panel cells WU WANALANT 11 Was
visigaamnvas 37 °C uay 1AT vhivdislianansnaguadie

A Ay o A Y aa .
waudivafle sauamdln Table 2 Wanasaudiedd mik
inhibition test fnismamsluyas laeld 0.9% NSs
s control wum lwhus@eilans I aanen neutralize

anti-I 1¢ $auanslih Table 3

Table 2 Antibody Identification

Safnsmemudsngaenhisdesmadan done
1G6 lnenasauiuigadiinianuadene Wi wad A,
B, O, AB, Oh, Oi adults k8¢ Oi cords wamimaaﬂéﬁwa
UINUSI 4+ HUaa A, B, O, AB ay Oh uazlinaauriy
Ot adults Wa% Oi cords 3eaguléh i anti-T Fousnslu
Table 4 3nvaiionmgoueadmsiumadifiadanuns A,
B, O uay AB 284 I adults 1433 12, 28, 29 Wag 5 718
it WiwaLnniinae uasmagaUa s I UITad A, B,
O ey AB 983 i cords W 6, 6, 6 LAY 1 T8 MNAGU
Tnaauronae Seaqlduiu anti dousadlu Table 5

onaN AN B NN AEAEN clone

1G6 Tignniisines) WU AANNLTIGBINTIgMgR 4°C

Panel cells No.

2 3 4 5 6 7 8 9 10 11  Interpretation
Anti-I(1G6)
RT (22-24°C) 4+ 3+ 3+ 4+ 3+ 3+ 3+ 3+ 3+ 3+ 3+
37°C 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+  Unidentified
IAT 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ w
Table 3 Milk inhibition test
Dilution of supernatant from clone 1G6 .
Test Interpretation
1.1 1:2 1:4 1:8 1:16  1:32
Supernatant from clone 1G6 + 0.9% NSS 3+ 2+ 1+4° 1+ w 0  Anti-I (1G6), titer 8

Supernatant from clone 1G6 + Human milk 0 0

0 0 0 0  Human milk have I-substance,

neutralized anti-I.

Table 4 Reaction of anti-I (1G6) tested with various red blood cell phenotypes in saline suspension at room

temperature
Reaction of antibody with red cells .
Interpretation
A cells B cells O cells AB cells Oh Oi adults Oi cords
Anti-I(1G6) 4+ 4+ 4+ 4+ 0 0 Anti-I (IgM)

Table 5 Reactions of anti-I (1G6) tested with I adults and i cords blood of different ABO types

I adults i cords
Phenotype
No. tested Results No. tested Results
12 4+ 6 0
B 28 4+ 6 0
O 29 4+ 6 0
AB 5 4+ 1 0

a a € a a ! o A (%
'J']‘Jﬁ'ﬁ‘[a“@nﬂF.l']l»l,azn’ﬁﬁ']ﬁ@l‘iﬂﬁﬂ']‘ﬂa“@ ‘]‘jﬁ 29 %Uﬂ_lﬁ 4 AAON-DUNAN 2562
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Table 6 Antibody titration of anti-I (1G6) at different phases, tested with OI adult cells

Serial two fold dilution of anti-I

Phase
1:1 1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:1,024 Interpretation
4°C 4+ 4+ 44 44 4+ 4+ 44" 3+ 2+ 1+ w 512
RT 4+ 4+ 4+" 3+ 2+ 1+ 0 0 0 0 0 32
37°C w 0 0 0 0 0 0 0 0 0 0 -
IAT w 0 0 0 0 0 0 0 0 0 0 -

ALY 512 Faudaslu Table 6 Wwasfignmniivas
A ldl o A ) 9:

flemsise 32 manzasiianh Whwdusuhensiansamn
uaudiian 1 lnmdduuasiannasdanadenlyl

a (3
RN

M3§519 autoanti-I AOLAUAAL I UWIARAALANA
§1219 (autoantibody) \aMeP0 autoimmune hemo-
lytic anemia (ATHAY yniifialsn CAD 1Ha9an anti-l
Fumonfivaduiia IgM Y5 énvgomnl 4°C uay
qownfivies lowlull o6 2012 Win N, uasems® o
NeumEAa acute HTR wmsliidaaidin 2 e Aol
[N~ o Y Y G Aa . o A
@Lammzmaaﬂuﬂmmmmm autoanti-I YA Lagny
DHNMHIN autoanti-1 7199 autoanti-1 ladvgi5entiu

6 @ A [ 7 9°J A 1 /dl [~
TR ALADALAIG LD Wﬁ[@ua&ﬂummaawaa;:ﬂmy ndia
HORALAINLAUALAY i

neTAMIILeRALaATa MNaU T g v say

. 1 d‘ < Aa aA A a‘ Aa g 1%

WU anti-I Uaeiiasnniduioudvadaiia oM fieauldiag
MNoTINd waznuldlunmsfiogornsriionSalsnuuse®

M36N® human monoclonal anti-I A33% VLG’Tﬁﬂ'm

vAa A A 9: ::9-4/ 6 A

AniFtTFMag1slad 2ashideadan clone 1G6 tiaLan
TiauondUafTua3s lnuENanMImesaLThRewaary
panel cells 11 W3 WNaLANYia 11 Was esugaslis Table

° 25 1 Aa Aa AV v YA v K v
2 s laisnananagUafiouanduad 6 ﬂmq@mzmamﬂ@
dsdheehahiaesad W&y Kanto-Koshinetsu Block Blood
Center, Japanese Red Cross Society el Dr. Makoto
Uchikawa La¢ Ms. Chizu Toyoda Taifuisandinm 4
ATRLAAFELIRNAN W sUeNfeaIwauRaf Nams
VOFEUWLN IWNaLINTLEaa A, B, O, AB ey Oh 38¥19
IsaaLy Of adults Uag O cords asagunifiu anti-l ¥ile
1gM (k) [k @0 kappa #aifhuduglulnayfuanain (ight
chain)] Fsuamslsh Table 4 FaamimaneIEdanadiu

lsuilaifluzadansiug human monoclonal anti-I uéAasay

o A’ A ) ¢ )
ynmsfnmeio Wathan duselaanimd red cell serology 6o
1) slvhmafinunlaerh milk inhibition test Aoviafigatt

LY ) a P P Moy %
éh 1 anti-1 93¢ azdpsgnéneasldtheshum mmeln
WAzl 1 substance WamanasaLTuaSImNENFTI
Ao lngasians T &390 neutralize anti-1 b FIuEn
134 Table 3 ndsann lenadufivhnelaud audumstudu
NaTMAFaLLAYENATI AmasaLANN I UTARLLALAR
WA A, B, O UaY AB 289 [ adults WiNALINTIMaG Lay
neFaUANNTINLTUERS A, B, O Uag AB 284 i cords

v o v G . 1% A
Tinaauvivan m;ﬂvlmu,ﬂu anti-] faLaAIl Table 5 74
adefunyANsDigiheiEas antil autoimmune hemolytic

. SL A A A % v A 25
anemia 141) .61 1995 9 g FMTUEIEANT wavA
TimennlBlusmslafioinenuasnrenassusnmsladio o
HAM 3617337119 blood group serology 183U cells
grouping Tﬁma 4+ MU anti-A, anti-B i8¢ anti-AB, se-
rum grouping 1ﬁwa 4+ MU A cells ag B cells 318719 O
cells o) 1ilavh indirect Wag direct antiglobulin test WU
Mg 4+ Wodamadsne 0.9%NSS figamgiivias udn
UAMBe™ anti-A limely wiuffSewmeluledomad
2t 0.9% NSS 1 37°C el cord blood Wgdan A uay
B snvhifiiseniugsugian wuhlsnawaniiu A cord cells

! g K Yoy gd A v .
whil Seaqhdtheneiivygdan B uazld investigate
dolulpevesauiy panel cells uay cord O cells WU
W& 4+ TiL adult panel cells YNNG GaUsTaMNNIYTDY 37°C
Wae IAT udlWinaauiy 3 cord cells wagling 1+ U 1

A Ay Py le ] Ao

cord cells IgMNRMDI TINDI WMNAALYINNAN 37°C ey
IAT 3lé%h milk inhibition test WhueuRLRAYNA

£ ¥ X, X g _
QYDEREIUNAL MNNENUANUNEL TR autoim-
mune hemolytic anemia (AIHA) a0 anti-I FITUNDULAY
HAINMT investigate b anti-1 Wdanie 32svs |t @ 6.
2010 1509389 INENENT wazaowr? Wmenulilunsas

Tafieinenuasngenaasusmslafie 509 anti-l as a cause
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of autoimmune hemolytic anemia loam Emumimnmj'
A v Aas til v v
Ron ABO $me/353nasg 1 tube test Aiwlanaliilél msnsna
direct antiglobulin test Wy C3d mzag’umzﬁmﬁamm
autocontrol WKaLAN NeFavEsNfihedhe dithiothreitol
wagyh milk inhibition test wuNYhuNEaNINEUEN anti-]
Ay Vv XY va AN
Tg5uld wonanitdhlddrymnenausasnhirsamasan
clone 1G6 MigagReie] wud Aenaussigamai 4°C
whity 512 wasfigaamnAfos whity 32 fausaslu Table 6
ANTeWSILdiEY anti-l 2advissasnmy TuMInm
oA T4 YA L
ausnTAmedlslafisanhifoagadan done 1G6 a5l
A Ve, ¥ X ¢ G .
daiwldimhideseasan cone 166 W anti-T ssnsn
il selemilumsndioussiamasdanasda e

a5

ANMesaUuENiRche) sonhideagasan clone
1G6 NiWanMe human hybridoma technique A8 human
) ] A . v ¢
monoclonal anti-I clone 1G6 Wi wisnyaafiazi l/ldse o
A v (9 6 v v [~f 1
hﬂmwmammswwmmmmmgmﬂﬂ@ wasumMIanen
Telumasagaiinen anti-1 MNELISANE TINTIENHITO

wamLwasl%’lmaqﬂgmmsm@ﬁmmma@mmmﬂ@

faanssNdsene
209800 Dr. Makoto Uchikawa, Ms. Chizu Toyoda
wagmtue 289 Kanto-Koshinetsu Block Blood Center,
Japanese Red Cross Society ﬁm@awaﬁué’u anti-I N
T IgM 78 k
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