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Abstract

The f (ce) antigen is a compound antigen in Rh blood group system expressing on
red blood cells when ¢ and e antigens are formed by genes on the same chromosome. Anti-f
alloimmunization occurs when a patient without the f antigen is transfused with blood carrying
the f antigen. Anti-f is concerned in hemolytic transfusion reaction. The majority of anti-f found
is IgG while the minority is IgM. A low frequency anti-f has been reported in a patient in
Thailand. The objective of this work was to produce mimic of anti-f (IgM) by combination of
anti-c (IgM) and anti-e (IgM), and compare the reaction pattern with the reported patient’s
anti-f (IgM/IgG or IgG). The mimic of anti-f (IgM) was studied with antibody screening, antibody
identification, adsorption-elution technique followed by antibody screening and antibody
identification of eluate, antibody distinguishing with dithiothreitol and potency testing. The results
showed that antibody screening of mimic of anti-f (IgM) presented 4+ for all screening cells
01-4 with antigen ¢ and/or e (R1R1, R1R2, rr) whereas patient’s anti-f (IgM/IgG or IgG) was
reported 3+ with only O4 with ce antigen (rr). Antibody identification of mimic of anti-f (IgM)
revealed 4+ for all panel cells 1-11 (P1-11) with antigen ¢ and/or e (R1R1, R1R2, R2R2, R1Rz,
Rlr, rr, r’r, r’’r) whereas patient’s anti-f (IgM/IgG or IgG) was reported 2-3+ with P4, P9-11
carrying antigen ce (R1r, rr, r’r, r’’r). Antibody screening and antibody identification of eluate
demonstrated 1+ with O1-4 and 1+ with P1-11 at RT, 37°C and AHG the reaction pattern of
which was identical with mimic of anti-f (IgM) and mimic of anti-f (IgM) exhibited the potency

of 128. This research indicated that mimic of anti-f (IgM) had different characteristics from
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patient’s anti-f which was antibody to compound antigen f (ce) and not to either antigen e or c.
Reaction pattern of mimic of anti-f (IgM) could be a practical way of antibody identification to

separate patients’ anti-f from anti-c + anti-e which might be found in the future.

Keywords: Mimic of anti-f (IgM), Anti-c (IgM), Anti-e (IgM), Reported patient’s anti-f (IgM/
IgG or IgG)
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Anti-f (IgM) 91899lAgNI5INNUUBY anti-¢ (IgM)
wa anti-e (IgM) «WSsutneuny anti-f IgM/IgG or IgG)
Tugihesnumsnesau

Fawey usdrnt diging nyadds Uiuiel dalsseigna waz Fhsemu Unned
madvunadamsunnd aazanasmans uminenagusams saianyalan

UNANYD

wouAw f (ce) uuouAumanlumitdonszuy Rh fiuanseenuuinidenuniile
wWouALIYN ¢ waz e tinvnsuuulaslulsuiduasIny Ejﬂmﬁ‘lﬁﬁuauamu f wazlasuiden
fifluoufiou £ aznszdulfiiansaine anti-f Sadelfiia hemolytic transfusion reaction Ined
anti-f Tugihedrwnndily 1gG wadiutiestilu IgM waziinsaugihslulssmalne
fmqﬂszmﬁmmnn%'mﬁawaﬂ anti-f (IgM) 91809 lAgN135IUN MUY anti-c (IgM) wag anti-e
(IgM) wazdAnnanvazzduvul jasenalssutmouiy anti-f IgM/IgG or IgG) luéﬂmﬁﬁmi
s1991% lagi anti-f (IgM) 91089H1ATIVNTBILBUAVIA ATIVUINTHALBUAVEA LBLNAHA
adsorption-elution tile1h eluate INM3IINIBILOUAVDA ATIVULNFTIALOUAYDA ATITTAVD
wouAveAnIY dithiothreitol wATNATIUINANUUII WNANTIVIWLI N5ATIVNTOIULOUAVBA
¥4 anti-f (IgM) 91aaaliira 4+ i1 screening cells O1-4 NiWUADY ¢ waz/ie e nnivad
(RIR1, RIR2, rr) @ anti-f (IgM/IgG or IgG) lufthedfimsnsanuliing 3+ fu 04 il
LOUALIU ce (rr) Wi M3AsIdUeNYTiaLaUALaRYBY anti- -f (IgM) avsl¥inag 4+ Nu panel
cells 1-11 “ﬂmmumﬁ]u ¢ waz/yie e "nnmiaa (R1R1, R1R2, R2R2, R1Rz, er, rr, r’r, r’’r)
d2u anti-f (IgM/IgG or IgG) luwﬂmﬂumiﬂmmlﬂwa 2-3+ N P4, P9-11 Niluaudtau ce
(R1r, rr, r'r, £°r) HANSNATDY eluate AIINMIATIVNTBIUBUAVBALYKA 1+ NU O1-4 LATMIATID
wonsHawauAvaalvima 1+ iy P1-11 ﬁ'am"ﬂnﬁﬁm 37 esmuaLdod waz AHG sﬂtm‘uﬂﬁﬁ%m
(idiou anti- f (1gM) 2194 wae anti- f (IgM) aeaiinauss 128 N135uiitiedn anti-f (IgM)
FavINAMANTANWANAIIN anti-f wwn“luwﬂwmuﬂmmumnaﬂmu,aumimwau f (ce)
"lu“lmwumwc vie e faladmnila gﬂtm‘uﬂgﬂsm anti-f (IgM) aasso1alFiuwamaansy

MINILENBHA anti-f 88NN anti-c ANUIINAY anti-e Tudihonienanylanely

maAy: Anti-f (IgM) 1004, Anti-c (IgM), Anti-e (IgM), Anti-f (IgM/IgG or 1gG) Tuiithe
NAMITINUY
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woudALtau f (ce) HutouAauUNa (com-
pound antigen) ”lumgjtﬁamzuu Rh ﬁuamaan
vudiaideaunatiioueudiou ¢ uas e (finnnduy
vulaslulsadudeddu (cis postion)"” anti-f
(Ju single antibody ual¥iUfAse1iniiou
multiple antibodies &5umsnszduldedatulu
fihoithifiuoufiou £ wa2l¥suidendifuoudiou £
& aviu anti-f “luEjﬂaﬂﬁmmﬁwﬁfgmaﬂaﬁﬂﬁﬁﬂﬁ
tAn hemolytic transfusion reaction (HTR)(Z)
was hemolytic disease of the fetus and newborn
(HDFN)®™ Tagft anti-f T fthednananuiy
immunoglobulin G (IgG) uadrutiosiiu
immunoglobulin M (IgM) 119181UVB
Nakamura Y wazasiz® wy anti-f (IgM/1gG
or IgG) “lu@'ﬂw?éuﬂu naturally acquired
alloantibody

U w.er. 2553 msAnyILEUALDAYDY
wjideaviiasms q luiihefidann o quitims
Tafinuriand ammanalne® wu single antibody
dudy 1-3 1dun anti-Mi*, anti-E uaz anti-I uas
multiple antibodies duéy 1-3 laun anti-E +
anti-c , anti-E + anti-Mi® was anti-C + anti-e

Ndl w.et. 2550 Saipin J uazamz’

" wuiihy
3 anti-JK*, anti-Fy" way anti-f (IgG) vl
v Y a d .
anududoulumsasiansesuouaved (antibody
screening) WATAITATIVUYATUAULDUAVDA
(antibody identification)”™ lasmsasranses

a N % 4‘ .
wauAvenz lAnaLINLlednn screening cells
Huaudau JK* Fy® ualiidl f uwazdeanhdsuan
crossmatch fiutdealuINanliNueuAan Jk*
Fy" uaz f 399z1@na compatible

anti-f lufihoninsaulunidiedes
#ail U w.e. 2550 Chow PK uazamz® wu

BATIY UYEIU A

anti-f (IgG) waz Saipin J warAnie WU anti-f
1g3)” llsznelng deanlull w.e. 2558

) Wy

nonuiihoves Nakamura Y uaznnus
anti-f (IgM/IgG or IgG) Taewy 1 1811 73,636
519 (5ewaz 0.0014) wdanndulull w.a. 2559

(10

Nah H uazaaz"” wy anti-f (1gG) {fusnen

dodluszineamnald wazd) w.e. 2563 eau

D 9wy anti-f

Hilheveq Alharbi A uazAy
(IgG) Temawy anti-f Tuftheudhigunnudi
anudfey Mevlfiamsmsmnudnyazuas
o [aaa . A =

sUuvuMailfATeves anti-f twettuuuimsa
lumsasiauenstinuauaven

ad % a S A

IamIanaueuAvefdeITULViAeAIN
guivimsladiauwiand ammanalngldmaiia
hybridoma technology 1¥u n13Wa# anti-E
(IgM) Tasm3uen B cells 910 buffy coat U943
Y a 4‘ % . d‘ s
HU3e1aNad1e anti-E 311¥eufiy human
myeloma cells 1o hybridoma cells Hvinalalail
Nmnzandgaidsasadinmadeuivisad

[indeauas uazaIvdeuAnaNTAveUEUALDA
(12)

ad o 4

‘1! ISP Y ¥
FIdend A 1Fege wazldannu
Haeiiudalidl anti-f $1v11he waz anti-f Tudihe
wannuldenn Taeg anti-f Anvludihediunn
Hu IgG uaaideillhignsam anti-c (IgG)
waz anti-e (IgG) 18 wazipelinmsneau anti-f
(IgM/IgG or 1gG) udithe® duiuanuideil
anda anti-f (IgM) $1994lA8NIITINAUVD
: : 4 <
anti-c (IgM) uaz anti-e (IgM) wedneguuy
U§Ase Tasiauy@giuduiedihed anti-c +
. o (d‘d a A
anti-e UINAVIFAANHUDUALIU ¢ UAT/HID e
' . < o ¢ a
UANENN anti-f NITVINAVIFAANALOUALIU
ce vhtiu wazenlifuwunmeimseanauenyiia
anti-f 88N anti-c ANUIINA anti-e Tufthe

noanylasely



Anti-f (IgM) T1aodlpemssaunives anti-c (IgM) uas anti-e (IgM) wsumeunis anti-f

(IeM/IgG or 1G) Tugiheiiinmsnea

aw gdu s A a .
NuITeiliTaglszasninenan anti-f
(IgM) 1899 IagmIsIuAuYey anti-c (IgM)
way anti-e (IgM) uwaz@n13duuvdase
Y
Wiswiieuiy anti-f (IgM/IgG or IgG) Turthe
numsneanu lagih anti-f (IgM) 91299110579
ATOILOUALDA ATIIUEBNFUALOUALDA I
adsorption-elution uaih eluate 3ATIVNTO
LAUALBA ATILENTFUALDUALDA ATIVBUAVDI
wouAUDA (antibody distinguishing) Ay
dithiothreitol (DTT) MNA@UWIAIINLII
. ) aaa
(potency testing) uaztssuinsusduuulgnsm

(Y] adg
Jﬁﬂua$ﬁﬁﬂ1i
1. a1 lslumsanin

f0o19l% anti-f (IgM) Tagmssiufu
v99 anti-c (IgM) waz anti-e (IgM) FIATINAIY
MIWaN anti-c (IgM) 5 Aaaaas uas anti-e IgM)
5 fiadans vaesasidiu 1:1 Iaslaseamside
I = ) Yo v
WumsAny lunypdlasumseysidnnams:
N35UM3938533MMNTelunyyd uminede
w55 INluiuses (COA) 476/2020 adiun
51509 23 WeAIMBU W.A. 2563

2. YaqilFlumsanmn

2.1 anti-A (MOAD) Lot NO. 63023,
anti-D (IgM/IgG) Lot NO. 61032, anti-D (IgG)
Lot NO. 61010, anti-c (IgM) Lot NO. 63010
waz antihuman globulin (AHG) Lot NO. 63011
nnguivimslafiaunand ammmalng anti-e
(IgM) Lot NO. 10630 56 03 Bio-Rad, USA.
dithiothreitol (DTT) Thermo Scientific, USA,
Phosphate Buffer Saline (PBS) ttaz Normal
Saline Solution (NSS)

2.2 3% A cells Lot NO. 63080,
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screening cells O1, O2 Lot NO. 63083, O3 Lot
NO. 63080 waz O4 1@3uu91n panel cells 9 Lot
NO. 63080 (O1-4), panel cells 1-11 (P1-11)
Lot NO. 63080 waz Coombs Control Cells
(CCC) Lot NO. 63080 anguduimsladia

U@ ammnalng

3. 3Fmsfnmn

3.1 M3ATIVNITBILOUAVDAVDY anti-f
(IgM) 9198902835 HA0ANAADINIATFIY
(conventional tube technique)

A3INNABANAABIVINA 12 x 75 mm
24 vaea wiuilu 6 ¥a 9 az 4 vaea lay
negative control (NC) MY anti-A (MoAb),
positive control (PC) @Y anti-D (IgM/1gG)
waz anti-D (IgG) WwouALBAd MM IATIINALL
anti-f (IgM) 918989 anti-c (IgM) uwas anti-e
(IgM) luudazgaszy O1-4 visa udUAVLA 50
Tilasans mude 01-4 50 lilasans danalyn
gauMANTe (RT) 5 1 wihitusrumaiinnuca
1,000 x g 15 3wl nntiunianly water bath
flgamndi 37 ssrisaided 1w 30 it udif
SunanaNud 1,000 x g 15 3wl mnviaen
nifudie 3 ade fianwda 1,000 x g
45 3uit udmea AHG 2 vea tusiunadi
AN 1,000 x g 15 3w alvinaavdesih
luglandeaganssmi dl¥inaauia nea CCC
1 vion adluvasailinaay Tusumananu
1,000 x g 15 3uni™?

3.2 MIAsIUINFHALBUAYBAVDY
anti-f (IgM) 91209 8I5HABANAADIBINATFIU

AMIINVABANAABIVIA 12 x 75 mm
66 naea wiuilu 6 yaq az 11 waen lag NC
#1© anti-A (MoAb), PC @29 anti-D (IgM/IgG)
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waz anti-D (IgG) wauAvafdmiuMInga dail
anti-f (IgM) 91894 anti-c (IgM) uwas anti-e
(IgM) ”luu@iamgm:q P1-11 visauouAvea
50 luTnsans mude P1-11 50 hilasans daia
Kiigaungiitios 5 i ubrifusumaiianand)
1,000 x g 15 3wl ntnilihiay water bath
gamgdl 37 earmaiFea 30 1fi udifusuma
Ao 1,000 x g 15 S ﬁmﬂmaﬂmﬂu
$a 3 a%a fenud 1,000 x g 45 3 ud?
vea AHG 2 won ihugmmananui 1,000 x g
15 il Siliimaaudenhllgléindesqanssen
&iiaausaen CCC 1 noa adluvasainlil
waay ffus1umnaiauEl 1,000 x g 15 31>

3.3 wnaia adsorption-elution Va3
anti-f (IgM) 2100902835 Lui freeze-thaw
elution

LATINNADANAADIVIA 12 x 75 mm
3 viaan 1o anti-f (IgM) 91884 anti-c (IgM)
waz anti-e (IgM) 240 lulasans audle
adsorbed cells 240 ilasans dsil 04, 02 uaz
02 sy iluslugiBuiigamnd 4 s
waea 60 it thinifuiinnu$ 1,000 x ¢
5 1N My adsorbed serum adluviaeAnAana
wazfudiadenundl3iaion eluate naanATy
wnihgethaties 6 a3a uhienssgaie
Bilunasaniugu nea NSS 150 lulasaas udr
sihnddugududs 10 Wi onthuinazmomeld
ilseth wdmhinifuiiannd 1,000 x g 2 il

1) yEnililase

aa eluate 13luvasanaaes
AFPILOUALDA WAZUWINTHALIUALBA AT
mugiuhiuatagaiig

3.3.1 M3N5IVNTBILOUAVDAVB

eluate MI8ITHABANAABINATFIU

BATIY UYEIU A

WIgNARANARRIYIA 12 x 75
mm 16 viaen wiuilu 4 yaq az 4 vaea lag
NC @9 anti-A (MoAb), PC #19 anti-D (IgM/
IgG) war anti-D (IgG) waz eluate Gluu@iaz‘lgﬂ
321 O1-4 vwausudved 50 lulasans mude
01-4 50 laTasans @anal3f RT 5 wiludif
FrumafinnuEs 1,000 x g 15 it nAtiuth
oy water bath geumndi 37 earmwaided
30 Wit wiiugumaiai 1,000 x g
15 3wdt imavaeanifudie 3 ae Annuid
1,000 x g 45 3l wamea AHG 2 wea
thudumaianud 1,000 x g 15 3nn mlvina
avazdeniligléndesganssml dl¥inaauis
wea CCC 1 voa adluvaeniiliinaay usu
Haiau$) 1,000 x g 15 i

3.3.2 M5ATIenTHALBUALDA
V04 eluate AIPIFHABANAADIBNATFIU

AIIUNDDANARDIVIA 12 x 75
mm 44 vaeautaiu 4 ¥aq az 11 viaealay
NC @9 anti-A (MoAb), PC #19 anti-D (IgM/
IgG) way anti-D (IgG) uaz eluate luudazya
2y P1-11 vigaueudved 50 lulasdns mudiy
P1-11 50 lilasang saitdliilgamniives 5 il
urifusunafinnudisen 1,000 x g 11a
15 Sn#t nnthuilhiiy water bath GRNTHE
37 asrusalFed L 30 Wi wiaifusunad
ANHTI 1,000 x g 1A 15 Jindl hnnanaeain
fhugha 3 ada fianud 1,000 x g v 45 il
W& mea AHG vasnas 2 vea iusiunadl
A5 1,000 x g 1181 15 3w alvinaaudes
ihlgldndesganssen! dil¥inaaviamea CCC
1 viva adluvaeailinaay Tusumanau

1,000 x g i 15 3ni"?



Anti-f (IgM) T1aodlpemssaunives anti-c (IgM) uas anti-e (IgM) wsumeunis anti-f

(IeM/IgG or 1G) Tugiheiiinmsnea

3.4 MIATIVBUAVIIUBUAVDAVDY
anti-f (IgM) 1009729 dithiothreitol (DTT)

LATINNADANAADIVUIA 12 x 75 mm
12 vinen Uszneumevasanaasd 6 vaen laud
viae anti-f (IgM) 91894 treated, anti-f (IgM)
910949 untreated, anti-c (IgM) treated, anti-c
(IgM) untreated, anti-e (IgM) treated (@< anti-e
(IgM) untreated, PC 4 vasn ldun viaea
anti-D (IgM/IgQG), anti-D (IgM/IgG) untreated,
anti-D (IgG) treated was anti-D (IgG)
untreated way NC 2 viaoa ldun vasa NSS
treated war NSS untreated ﬂé’dmﬂﬁ?uﬂﬂﬁ
waudved 100 lulasans udmea 0.01 M DTT
100 lulasdas asluvaea treated waz PBS 100
1ulnsans adlunasa untreated 1 liuialu water
bath 9auvni 37 e3rivaLFed 60 11N ndanntiu
ildienadail 1:2, 1:4, 138, 1:16, 1:32, 1:64,
1:128, 1:256, 1:512 uaz 1:1,024 musgvon
P9 50 lulasans"

3.5 MINAGIUWIANNUIIVAY anti-f
(IgM) 9av9

PTINNADANAADIVA 12 x 75 mm
50 viaen wiaiuga 4 az 10 vasa Ing NC @g
PBS waz PC @y anti-A (MoAb) wouaved
naToY §ail anti-f (IgM) 912849 anti-c (IgM)
waz anti-e (IgM) 11 NC, PC uazuaudved
nadoullifoviadail undiluted, 1:2, 1:4, 1:8,
1:16, 1:32, 1:64, 1:128, 1:256 uwaz 1:512
nAtiunen 3% A cells 50 lulasans lunaen
NC uaz PC, P9 50 'lulasans luvaea anti-f
(IgM) uar 02 50 lulasdas luviaea anti-c
(IgM) uag anti-e (IgM) waanntani e

nanaNus 1,000 x g 15 I Y
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4. my3anziveya
AansideyalasmanfFouiieugluuy

1UaAse152n e anti-f (IgM) 91009AY anti-f

(IgM/IgG or IgG) “luﬁ:iﬂwﬁﬁmﬁwﬂu

HaN5I0Y
1. HaNMsAIVNITDILOUAVDAVDI anti-f (IgM)
9100390283510 0ANAADINATFIY
WANIATIANTOIUOUALDAYDY anti-f
(IgM) $haes Meisrasanaasanasgiuliing
4+ fiu O1 (RIR1,DCCee), 02 (R1R2, DCcEe),
03 (RIR1, DCCee) waz O4 (ir, dccee) i
Funougamgiitios 37 ssrmisaiiud waz AHG
dleuSuileoudy anti-f (1eM/IgG or 1gG) Tu
Hthoues Nakamura Y uazaaiz® e 3+ fiu
04 ihamsduney AHG uaz anti-f (1gG) 1u
Atheves Saipin J uazanz" Wina 3+ ffu 04
fifuneu AHG whifu (Table 1)

2. HAMIATIDUINTHALDUAVDAYBY anti-f
(IgM) 1av9AIYIFHABANAABIINATFIY

NAMIATIVUYABUALDUALDAYBY anti-f
(IgM) 1a99A1875MaeanaasaIgIulinG
4+ Ay P1-11 ﬁ%umuqmwnﬁﬁm 37 04af
waFoa uaz AHG wienfevifiendy anti-f
(IgM/1gG or IgG) “luﬁ’jﬂaﬂeuaa Nakamura Y
wazamz® Wwa 2-3+ Ay P9-11 fivhiams
funou AHG uaz anti-f (1gG) ludithevea
Saipin J wazaaz” Wina 3+ fiu P4, P9-11
fifuneu AHG wihiiu (Table 2)
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BATIY UYEIU A

Table 1 The results of antibody screening of mimic of anti-f (IgM) by conventional tube technique.

Mimic of anti-f

Patient’s anti-f Patient’s anti-f

Screening cells (IgM) (IgM/1gG or I1gG)® (1gq)?
RT 37°C AHG RT 37°C AHG RT 37°C AHG
O1 R1R1 DCCee 4+ 4+ 4+ NT NT 0 0 0 0
02 R1R2 DCcEe 4+ 4+ 4+ NT NT 0 0 0 0
(OX] R1R1 DCCee 4+ 4+ 4+ NT NT 0] 0 0 0
04 re dccee 4+ 4+ 4+ NT NT 3+ 0 0 3+

NT = not tested

Table 2 The results of antibody screening of mimic of anti-f (IgM) by conventional tube technique.

Mimic of anti-f

Patient’s anti-f Patient’s anti-f

Panel cells (IgM) (IgM/IgG or 1gG)® (1gG)”
RT 37°C AHG RT 37°C AHG RT 37°C AHG
P1 R1R1 DCCee 4+ 4+ 4+ NT NT 0 0 0 0
P2 R1R1 DCCee 4+ 4+ 4+ NT NT 0 0] 0] 0
P3 R1R1 DCCee 4+ 4+ 4+ NT NT 0 0] 0] 0]
P4 Rir DCcee 4+ 4+ 4+ NT NT ND 0] 0] 3+
P5 R1Rz DCCEe 4+ 4+ 4+ NT NT ND 0 0 0
P6 R1R2 DCcEe 4+ 4+ 4+ NT NT 0 0 0 0
P7 R1R2 DCcEe 4+ 4+ 4+ NT NT 0 0] 0] 0]
P8 R2R2 DccEE 4+ 4+ 4+ NT NT 0 0] 0] 0]
P9 rr dccee 4+ 4+ 4+ NT NT 3+ 0 0 3+
P10 r'r dCcee 4+ 4+ 4+ NT NT 2+ 0 0 3+
P11 r’r dccEe 4+ 4+ 4+ NT NT 2+ 0 0 3+
ND = no data

NT = not tested

3. wawnaia adsorption-elution Vo3 anti-f

(IgM) 2180972935 Lui freeze-thaw elution
3.1 HAaMIATIINTBILOUAVDAVDY

eluate AI8ITHABANAABIINATFIU
WAN1SATIINITOIUDUALDAVDY eluate

¥ as J 4 o
AIYIDVADANAADINTAIFTIUNDI ina 1+ fiv

O1-4 fifunougamgiitios 37 osrsaiua uaz
AHG (Table 3)
3.2 HansAsALeNsHALIUALDA
V04 eluate AIYIFHADANAABINAIFIY
NANIATIVUIATUALDUALBAVDI eluate

Y ad ' v o
AIYIDVADANAQDINIATFIUNDIN Wina 1+ Av



Anti-f (IgM) ﬁfmaﬂm/nvm;m“i,!wm anti-c (IgM) uaz anti-e (IgM) Wsyufiguny anti-f 8131
(IgM/1gG or 1gG) lugilaeniinsnesiu

PI-11 W{uneugavigiivies 37 ssmusaidos  wazauz® lma 2-3+ fiu PO-11 Minams
war AHG lotf5euieuny eluate ¥4 anti-f  Tunou AHG (Table 4)
(IgM/IgG or IgG) “luvfjﬂwsuaq Nakamura Y

Table 3 The results of antibody screening of eluate by conventional tube technique.

Result
Antibody Adsorption-elution Screening cells
RT 37°C AHG CCC
Last wash 0 0 0 2+
O1 R1R1 DCCee
Eluate 1+ 1+ 1+ NT
L h 0 0 0 2+
astwash > RiR1 DOcEe
Mimic of anti-f (IgM) Eluate 1+ 1+ 1+ NT
Last wash 0 0 0 2+
O3 R1R2 DCCee
Eluate 1+ 1+ 1+ NT
Last wash 0 0 0 2+
04 rr dccee
Eluate 1+ 1+ 1+ NT

NT = not tested

Table 4 The results of antibody identification of eluate by conventional tube technique.

(5)

Eluate Eluate of patient’s anti-f (IgM/IgG or IgG)
Panel cells
RT 37°C AHG RT 37°C AHG

P1 R1R1 DCCee 1+ 1+ 1+ NT NT

P2 R1R1 DCCee 1+ 1+ 1+ NT NT 0

P3 R1R1 DCCee 1+ 1+ 1+ NT NT 0

P4 Rir DCcee 1+ 1+ 1+ NT NT ND

P5 R1Rz DCCEe 1+ 1+ 1+ NT NT ND

P6 R1R2  DCckEe 1+ 1+ 1+ NT NT

pP7 R1R2  DCckEe 1+ 1+ 1+ NT NT 0

P8 R2R2  DccEE 1+ 1+ 1+ NT NT 0

P9 rr dccee 1+ 1+ 1+ NT NT 3+
P10 rr dCcee 1+ 1+ 1+ NT NT 2+
P11 r'r dccEe 1+ 1+ 1+ NT NT 2+

ND = no data

NT = not tested
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4. NAMINTIVFHAVOILBUAVIAVDY anti-f
(IgM) dae3n® dithiothreitol (DTT)

NAMIATIVBUAVDILOUALDAUDS anti-f
(IgM) ¥1889A29 DTT Wy anti-f (IgM)
$1894 anti-c IgM) uag anti-e (IgM) il IgM
(Table 5)

BATIY UYEIU A

5. HAaMINATIUNIANMLIIVOY anti-f (IgM)
Navd

WNANIINATDIUMIANINLIIVDY anti-f
(IgM) 1283 WUNANUUIIVDY anti-f (IgM)
912949 anti-c (IgM) waz anti-e (IgM) Ay
128, 128 uaz 256 muaau (Table 6)

Table 5 The results of antibody distinguishing of mimic of anti-f (IgM) with dithiothreitol.

Titer
Antibody Status Antibody class
RT 37°C AHG
Untreated 64 64 32
Mimic of anti-f (IgM) IgM
Treated 0 0 8
Untreated 64 256 128
Anti-c (IgM) IgM
Treated 0 0 32
Untreated 64 64 16
Anti-e (IgM) IgM
Treated 0 0 0
Table 6 The results of potency testing of mimic of anti-f (IgM).
Antibody Screening cells Potency
Mimic of anti-f (IgM) 04 re dccee 128
Anti-c (IgM) o1 R1R2 DCcEe 128
Anti-e (IgM) o1 R1R2 DCcEe 256

a 4

Y130
A a 5] 4‘
viiaeAszuy Rh tAnangu RHD Wi
MruALdUALIU D waz RHCE AMWUALDUALIY
C, ¢, E uaz e uanNUFIluaufaunaun
LANIDDNVULAALADALAIIDULBUALIULAANATU
vulashulsudnafeniu (cis gene products) Taun
waudALau f (Rh6), Ce (Rh7), CE (Rh22) uae
cE (Rh27)"" Tagwy anti-f (1gG) lufihe

I 1 d! 5] o as aa o k%
WudrnnnFeadianuardaymeadtinaninsarile
iin HTR® waz HDFN®™ wennil anti-f
(IgM/IgG or 1gG) dawylalufthennnesau
v949 Nakamura Y uazagz®

M3ATIINTOIUBUAVBAVEA anti-f (IgM)
o £ ad a o g £
TassmeIsnasanaassnaspulunuidoiily
03-4 windnuenvilonn 01-2 Fal¥lums

asrnseaLauAveAlszIulunuIn fJ’lﬁ’l’dﬂ%



Anti-f (IgM) T1aodlpemssaunives anti-c (IgM) uas anti-e (IgM) wsumeunis anti-f

(IeM/IgG or 1G) Tugiheiiinmsnea

(14) P
WNANTIANIIVNTDILULDUAVDAUDI

mMIusmMslatia
anti-f (IgM) ﬁhaaqé’aﬁ%ﬂaaﬂmammmgm
Wina 4+ U O1-4 FaillouRiau ¢ waz/3o e
ﬁ%umuqquﬁﬁm 37 sarnwralted waz AHG
lsideandefiv anti-f (IgM/IgG or IgG) ludthe
494 Nakamura Y uazaniz® asl¥iua 3+ fu 04
Faillamzuoudiou f(ce) Tﬂﬁﬁwﬂﬁﬁ?mﬁ%umu
AHG ($utpeIfiy anti-f (IgG) lufiheves
Saipin J wazaar” WWna 3+ Ay 04 Hvunou
AHG whifu
NAN1IATIILUNTUAUDUALDAVD I
anti-f (IgM) 91993078751AANARDINIATFIY
TWina 4+ AU P1-11 Geiluoufion ¢ uaz/vie e
ﬁ%umuqquﬁﬁm 37 aamsaited waz AHG
liideandeady anti-f (IgM/IgG or IgG) luriihe
V93 Nakamura Y uwazamz® T¥iwa 2-3+ fiu
P9-11 fhiamzdunsu AHG uas anti-f (IeG)
ugihoves Saipin J uazanz” Wil¥na 4+ fu
P4, P9-P11 fidupou AHG ohiiu Taedi P4,
P9-P11 Huoudiau f (ce)
NANIIATIVNTBILOUAVBAUAZLENTHA
LOUALBAVBY eluate A5 Lui freeze-thaw
elution feIsrasaANAnNAITIUNLN THina
1+ /U Ol1-4 waz PI-11 smuddy Avuney
gauMniviod 37 sarmsaea uaz AHG lagil
sluuvlsenmiioudv anti-f (IgM) $1av9iiih
11 adsorption éaﬂ:ﬁwﬂﬁﬁ?mﬁunnwaéﬁﬁ
WOUALIU C UBZ/ID e 1nAliA adsorption-elution
i fims¥usuanusumede anti-f (1gM/IeG

or 1gG) Tufiheves Nakamura Y wazanz®

<! 1 a = k24 s %4 d’d‘
"'INW‘U'J'ILLauﬂDaﬂqluﬂuulﬂlﬂZﬂ“ﬂﬂﬂ“HUﬂﬁfJLﬂfaa'ﬂ
a a v dyve o
UaUaLAU f (ce) MUU uway eluate nlanm

aaa o s a Y
ﬂaﬂﬁfﬂLﬂW"IﬁﬂTJL‘]fﬁaﬂNLLﬂuﬂL%u f (ce) tMuu

LU
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NaN15ATIITHALOUALBAYDY anti-f
(IgM) $1a09029 DTT Wy anti-f (IgM) 91809
waz anti-c (IgM) (T 1eM TaofigAsondni
fidumeu AHG Tunaen treated (194910 anti-c
(IgM) uaz anti-e (IgM) HANHUZYDINT
Ty thermostable @1n3aduFUUBUALIUR
aamgil 37 esruwaidud uazunil AHG G4
2ANITAATIVVUTUBUAVO LB UAVDARIBID
flow cytometry MuNUIF8U09 Alzate MA waz
aaz" Tagl¥ antihuman IgG uwaz antihuman
1eM Adnaandeasdesuaasiafiu

NANIINATOUNIAIINUIIVDY anti-f
(IgM) Ta8INVI ANUUIIVDY anti-f (IgM)
a0 128 do PO dailuaudiau f(ce) 1ny
dAiiduves anti-c (IgM) uAtisgni1ves
anti-e (IsM) 7 256

IS U4

msAneaTeliudl anti-f (IgM) T1ae90

4

'
wa '

G % = . =
3o lnvziinuanianuand1an anti-f AW
Tufihe wdnamsAnyiuaaddiiui jluuy
UAsenmInsiansesuauAvefLazmMsuensila
WOUALDANWY anti-f WATAWY anti-c 3INAU
anti-e AANUUANANAUBEITALIU Tay anti-f

o [aaa o e a A
azhilffsviameziuadniuaudiau f (ce) Ao
wadniia lulniidu r vie RO daladhanilavse
4 1
Maae9e luvaed anti-f (IgM) $1a9991AM3
Waunuved anti-c (IgM) way anti-e (IgM)

o aaa @ n’d‘d a A
wmlfisenfiunnisadniueudiau ¢ uaz/vie
e M1, r, r’, RO, R1, R2 Ydlatnanilavise
Z;’ % 4! o aaa o . A
M09 Fa921H 381U screening cells 130
panel cells NnwsadniFlumsnadeviinly anu

1 aaa d' Y
uandvaszluulgnsennnuealniuiuima
NMINMIATIYNTUA anti-f AN anti-c NN

J . . ° @ Y a wva A 4
3IUNY anti-e Eﬂﬂi‘UﬁEN‘lIQTJC‘]ﬂ"liﬁu1ﬂ1im€]ﬂ‘lﬂ
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agl
nfeiagd 1@ anti-f (IgM) $rae9

IS} o

ad . L4 v
NnaandAnuand1ann anti-f Anulugiheda
WuweuAvefaauaudtaunan £ (ce) laily
a A s s d! aaa
wouAlIU ¢ MIv e Mladmila JUuuulfATn
anti-f (IgM) $1ass019lFHuuumamsanauen
¥7i@ anti-f 99NN anti-c NWUIINAY anti-e Tu

Hihoneanylddely

nnanssulszmea

AzRITevevOUAMNUATILAYUMIITY
vsdmnnnuatuaIneinuiszdulSyanas
dszditlawlszana w.a. 2563 amzavnsendas
UNIMINYIAYULTAIT
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