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m'amﬂaﬁm N

viatld anadsedwiliy an.u.

4 H ‘I o a - 7 v a a - ¢ o4 a -
taea uTﬂauauaumuaﬂﬂmaMy‘Tam N 2 uauauedt (N, uar N) ZANAINMINANTLOUNY
v

Balb/c Msdrsanavnuiaideauaimy MM Fedaungiidu glycophorin A (sigma G.7389) uaudvaddiiern

v

a v ) : N L. o A ' a acd o et

1in9INNISN5EAUYBY glycophorin B 893 ‘N’ like activity UMIALADAUAINY MM uduAuBddne 2 @Il

AmuanUiadoadeiu taziinnmduwizas epitope 1 IndlAseiu Aaufioniouseiuigad NN, MN usanih

aaa a i H : J jaaa a :

MM UfiA5euned ludaie pH #1319 (pH 5.5, pH 7.0 waz pH 8.0) uddngan pH 5.5 anMaUATeAadn

a v - 3 - 4 ' a - ¢ o - v o P . a

JUNNNVBINAY 37°c AN 4°C uBNINUWUTIMBUAUBRENY 2 U HduduWusiy sialic acid VuR?

a & & 4 o ° & % o

dindeauas wandy IgG, K wauauaddnm 2 i diath ledsvathamnzay awnsoi WHdhahedmsu
asramilaiia N vuidiadeauas ld

Abstract Production and Characterization of mouse monoclonal antibodies to blood
group N antigen.
Tasanee Sakuldamrongpanich. B.Sc.
Department of Antiserum Preparation, National Blood Centre, Thai Red Cross Society, Bangkok
Thai J Hematol Transf Med 1993 ; 3(3) : 213-222.

Two mouse monoclonal anti-N antibodies (Nl and Nz) have been produced. The antibodies were
derived from mice immunized with predominantly glycophorin A from human blood, type MM (sigma G 7389)
and probably were produced against the ‘N’ like activity on glycophorin B. Both antibodies reacted as direct
agglutinins with stronger to NN, MN than MM cells and appeared to react in identical fashion. Agglutination
reactions were better at pH 5.5, pH 7.0 and pH 8.0 which optimal reaction occured at pH 5.5 and gave better
reaction at 22°C and 37°C than at 4°c. The antibodies were partially sialic acid dependent and were shown to
belong to the IgG i K. Appropriate preparation of these two antibodies could be used as potent anti-N reagents.
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214 waznIMIFasuinIslanie

nylafin MN uaufian M uaz N aguu
fusisdanumaiu  glycoprotein nedl  sialic
acid (N-acetyl neuraminic acid) mﬁuat‘jﬁu
unuTussiundndudanin sialoglycoprotein (SGP)
w38 glycophorin LawAlaN M uay N wuuamo
atun glycophorin A (a -glycophorin) wauAlau
M UANFNIINUENAIN N i amino acid ff 1
uar 5 nwUae amino wavaeTussiu' law
M uaumianid amino acid #fi 1 Ju serine
fafi 5 1w glycine d2 N wauflay amino
acid ff 1 iy leucine Ff 5 i glutamic
acid upueEIAEIUN  glycophorin B (4 -gly-
cophorin) Houamuaudiow Ss war U aud
amino acid ffi 1 s 26 inflaufunnuszans
iU amino acid U4 glycophorin A2® Taeiawny
atoile amino acid 5 Fgatieazfinndnte
(niauuausaN N uu glycophorin A nnUsens
Ju5un97 N’ like activity un glycophorin B
forusziuinmufiadonuaimy MM uaz NN
frofesd ‘N’ ﬁuagjuu glycophorin B Uuf7
Wadosuaee 2 fae Befidhunauaivia 1
nsainlululradauaud-N - 9annsdanysiay
WinFaaunstaonylafin OMM  w3aa1nnsdn
faua15atn glycophorin Husnainfudadon
umony MM (Jusin*5e

TuauInanisnszaaenylafinszuy MN
figoll An MM 44%, MN 42% uaz NN14%
#ulunsmsandaunyladin MN Tanliuaui-M
uazuaud-N W uegiiueuduinislafinunonna
wSunuanAvadne 2 diafend1nldendnd
naaasAansse Berinlfennuas Iinanisnagau
Lifinfms  Tasawizatnefouawd-N - insne
s MnauanUaaniuigad MM #ufinean cross-
reaction 109 anti-N AU ‘N’ uw MM (zad’

uaziannAuduinislain 9 - aninimialng

Tafinsuéan ulraviasianylafin ABO aanunld
uEB210  FofinTounefiezndnluTulaaiasany
Tafin MN  tun ldunuuaufuadtannszsins
#oazrinlianansondn usanaanniuuazannw
ftu aeenezdiaumeilunn g Lot uadl
AMETUNZAtuse  Tufiflaznandeniiuan
TuTulravauaud-N 2 i Foaansnainlunén
uarlimadaunsladin N unuindlrawauaus-N
Ia saufawannamadaunmanEsng ) vaolulu-
Thavauaud-N s

[

FaquazIdnIsEn)

NIAANILAUNY

danszsumy Balb/c AiEda1IARRINGTR
\fanunany MM Hodamlnajusznavsoe gly-
cophorin A (sigma No. 7389) laudanysy
glycophorin 100 ug W&uAU incomplete

Freund’s adjuvant uay Tween 80 1at7id

" deutndamiaony 1

multiple emulsion'
FEUZIAN 1 RaN IANTTAUNYAIE glycophorin
'ﬁ 50 ug phosphate buffer saline pH 7.2
Toedadmodudontinig 3 JusaunTozimy

ua41 spleen 8anNTMINNS fusion

38013 fusion uaz cloning

7 spleen cell MANYHTTIINT fusion Au
maéu:t%’nuauw‘ (SP 2/0) mu%ﬁmsﬁugwnau
Galfre et al'? ldiinAanuntuaany Balb/c
fililadansziudinansla gl feeder cells
MNIEAdT fuse @3udr idoolu 96 well
tissue culture plate Tmmﬁﬂn'lummslﬁmﬁﬁ
207 FCS + RPMI 1640 + HAT (Hypoxanthine
Aminopterin Ua¢ Thymidine) 7 JWABNIATII
\A hybrid cells AifntusundanganssAioin
Mndu wianndsuamsnsidoodad  Tae
ARATMINIALITAREENINNANATINTY WdLFix
amsIwzAnIEad AT 107 FCS + RMPI
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1640+ HT (Hypoxanthine a¢ Thymidine)
aoTuuny 9nvin 37 Ywsaxuda hybrid cells
Taszanaum3oniionaonau 1A culture super-
natant ¥ nadaunIaNAuadt Tasuunadau
fluad OMM uaz ONN maufiliwaundy
OMM w38 ONN atiglaatnoniioianides
veNt  Warriin1g cloning a8 limitting
dilution® Tae'ld 17 WAdaaumstaany Balb/c
\{lu feeder cells ¥i1n"3 clone atimiay 2 A
wa i la3 [T T lrariauandvadituiven nau
UMARBUANN INYBILEUALBFEM

NINAFDUAMINTANI Serology

N13A3I9dAY screen UdY culture super-
natant W& fusion WawIaad hybrid Hiasne
uauAUBATiFaINYT  ian1INAFELMIANLSY
oo luTulravauaudvastniends cloning 14
AEaUifedunguiudiadasuanu  microtiter
plate* aunauas AzuunaUfAzen'® Tanld
50 ul culture supernatant + 25 ul a9 1% (v/
v) IadaauA OMM waz ONN u PBS pH
7.2 #ofi 1% (w/v) bovine serum albumin
(BSA) atpt ﬁﬂi’luqmnqﬁﬁau |y, 8UNE
pualar dutunismanuusaasuausivadt
finn doubling diluton vaguauFvassly PBS
pH 7.2 Afl 1% BSA af uddndsnznadacly
uA2FBUNAMINATD

daumInadauuauivadtiuzadde treat
e proteolytic enzymes f10 *) M udusieaiy
NNINARBUNIAINLTE  IRBIUALZAAANNNTI
Ufunfaninan treat 78 enzyme Fn0°
Aawu'1® gof

papain @3N 0.17 (W/v) 14 0.15 M
phosphate buffer pH 5.5 (BDH Chemicals)
11 packed rbc 1 dauanuny working papain
4 daw fel3R 37°9 15 wfi Wwndese PBS

4 A3 rinldwzad 27 (v/v) u PBS PH 7.2

Trypsin (sigma, Type XI) uar chymo-
trypsin (Sigma type II) #3884 10 mg/ml 1
0.1 M phosphate buffer pH 7.7 %1 packed
rbc 1 duKENAY trypsin WAY chymotrypsin
10 dw ISR 37°7 30 Wi wWandnesae
PBS 4 wu virlfilhgas 27 (v/v) u PBS
pH 7.2

Neuraminidase (BDH Chemicals) (#5813
5 U/ml T 0.15 M NaCl #ofi 1 mM CaCl,
atene Y1 packed rbc 1 &7 WANAU neura-
minidase 20 dwfAtliR 37°7 30 WA WA
&6t PBS 4 A3 vinldfwdad 27 (v/v)
1u PBS pH 7.2

v a -
NAFaUNaYDY pH Aauduauans

AUARGESunaNtansinGanuAiLLEUALBAE

i pH n#Au 3 pH rr'f\'.lfl~ citrate-phosphate
buffer pH 5.5' (wan 0.15 M citric acid fiu
0.15 M Na, PHO,) uazld biological buffers
(Sigma) Taefi pH 7.0 azais 0.15 M BES
(Sigma B.9879) lu 0.15 M NaCl uazfi pH
8.0 avat 0.15 M EPPS (Sigma E.9502) u
0.15 M NacCl

1iNN5138979 (doubling dilution) uauAvastl
4 buffers F10+MINET udMwNGAGEN
AU 1% (v/v) dnlafimueeln PBS pH 7.2
fifi 19 BSA agjfhn sfnlifgamgiivia 1 .
ATUHARILANUAN

NAFBUHAYAIQUN)NABUBUAUDAE

AUARSndungsuansinGanuaiuLauALaRAE
figunnfiane ) fuAafigangdl a7°7, 22°1
(auniivian) uazf 4°% Taerin doubling dilu-
tion wasuwanAvadtly PBS pH 7.2 fifi 1%
BSA atjpat udmwvinugiiennu 17 (v/v)
Wiadesunslu  PBS mufioifiaamadsanann
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1 ). HINaTUKARIEAUEY

vaday Immunoglobulin class uag
subclass 674 9

\uendi5egl (INNO-LIA MOUSE
MAB ISOTYPING) anfundnnisuas ELISA
technique 1AgY7 strip MAAAUAIEY rat anti
mouse (subclass specific) Mab 1 incubate
fulululraauanfvaddfiesasneainiudoin
&19 wd?d N incubate U rat antimouse Ig
kappa %38 lambda #uAnRaniu alkaline
phosphatase nawaINUIUAMUAY  HINWAN
substrate Aa S-bromo-4-chloro-3-indolyl
phosphate in dimethyl formamide :iiim
U Wikuludian - andungaufasensy
sulfuric acid @31308MUHATEINAARE [sse
AN

HANIIANH)

Woud9 Fusion

8 Jundnanviong fusion § culture
plates ﬁnauﬁtﬁm hybrid cells THnA 96.67
Tapnlszanm 207 taaMaudlAn hybrid 1§as
culture supernatant XMAFAUALIIAII ") AU
1ad OMM uwaz ONN dwlngiaz wauaniy
\gaans 2 ufia SR 7 naud Wnauaniudas
MM w#ia NN atheleathonils Tae 1 nau
Tnauaniuiad OMM uazaufiu ONN usin

nyANTSASNLaNAUEAL luNENEY uardl 6 Max
Al¥nauinfuizad ONN usiauiy OMM Fo
rimsidseens Usingin 3 1w 6 man 1gad
WiAuTatann  Seriannsidsoneneuas clone
wadannguiiaadieiiviag ludn 3 nau Ae
LM 359/839 (N;), LM 359/840 (N,) LM
359/841 (N;) W&tein clone l#adatwusi
2 A31 (AU culture supernatant INAAAFILWUS
fluvin titration udnwMAFURUIZAE OMM,
OMN uaz ONN Auawy 91nalumsed |
siuingadaewugne 3 Dinawiniunad
ONN #3a8 OMN usanindad OMM us N,
TnaufisenAauitouseiugad OMM Jolails
WnAnwsaRMINM AN RaRNITIEAGE LG
N, uat N, it feezlsinansaly

INNNNINNSNAFBY class WAL subclass
vaolululmaviauans-N Aa N; uaz N, wuln
uauAuaftny 2 fiagflu class uaz subclass
WiefuAa 1gG, K

uauadu laidaU e nsdunguuas
WAHaAUA

AInf 2 uassAausenan Tululaawa
waNA N, uar N, dewwnrnjidenfuzad
MM, MN uaz NN anendg treat aneidulzsl
papain, trypsin, chymotrypsin Wa¥ neurami-

‘ & 1 & ¢ “ . aoa
nidase wNNINAN[A papain YinawUfi3en

= P o i . . |mea
MITNN 1 uamuamwusuuanuauﬂuaﬂé Tatnnavin titration uazmmmﬂgnimnumaéua:

anunananlfidentunzuun

Red Cells
Antibody OMM OMN ONN
N1 15 67 70
N2 5 64 64
N ! 34 62 66
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TuTuTﬂaﬁauauﬁuaﬁﬁdamﬂaﬁn N

= a ad v o v ' '
AIINN 2 uaﬂ\'lNaﬁ']'\uu‘mﬂﬂﬂuauﬂuaﬂéﬂUlﬂﬂén treat ﬂ']ﬂlé‘ulﬂﬁﬂ'm'] UasaTuNaAIA

[~f
WSUHAL LU

PBS = Phosphate buffer saline
P = Papain, T = Trypsin, C = Chymotrypsin

N = Neuraminidase

Antibody Cell type Enzyme treatment
PBS P T C N
MM 15 0 4 0 0
N1 MN 67 0 71 56 29
NN 70 0 74 70 45
MM 5 0 33 0 0
N 5 MN 64 0 66 60 21
NN 64 0 64 63 41

sosuaNfvaffAaIadNIMNA  trypsin Y lH
Uisenfnusiinlamawizatnofoiuzad MM
uay MN chymotrypsin ﬁuﬁ'\'lﬁﬂf]ﬁ‘%mﬁumaé
MM dluau dmigad MN way NN Ufisen
anas  neuraminidase NiduAEIUNNIAITAd
Wnudisenduauiugad MM waz vinlfizad
MN uaz NN Ufjfifenanas anuanasljiien
AINa1 wuln N waz N, Miwavanufizeniu
\wadds treat suiEuTralsng 4 Iudnwezifieaiv

fuluTulravauoud-N auq*>°

wazay pH @aUjnieInisdunduuas
WA aAUM

SURl 1 udmewanay pH san1sdunguua
WadaaumiuTululradauaud N, uaz N,
quiuiuawivadtn 2 Wnanasufientunad
MM, MN uaz NN #i pH 5.5, pH 7.0 uas
pH 8.0 Tudnwauziduideanuuaziinlaa ludan
pH finfeAadita 3 pH uﬁiﬂﬁﬁ%mtﬁmﬁﬁqﬂﬁ
pH 5.5 d pH 7.0 uar 8.0 Ufjiiunaman
Enviamuadu Tasufiienanatmangad NN,
MN uazr MM fanasatinelsdndiulu pH
NNty

Hauasgun)NAaljnseINIsIuNdNYas
Windanum

JURl 2 uARINARIALIITBINNTTUNGNLAY
1Wada MM, MN uaz NN nulululmrarauaui
N, uaz N, Taunpaasfigungll 4°z, 22°%
WA 37°7 uANIUAMAUBAINY 2 uARINALDY
Uinsen Iudnsaidudenty Tanufasenuingmn
22°% war 37°7  uavth lAmamauseiuiad
NN, MN fefusnnfuizad MM dwf a°a
UiAseAn T8 NopausuatuauAuadtmizad
NN, MN Tiuansinafusnnfiuizas MM

Uji3envasuaudvaidiuged MNSs
variants

o

aswd 3 e Tululravauandvadidil
WM titration  wdmrnuAsenfugad
MNSs variants 9 N, uaz N, nwjdsen
Jumeiunylafin N Tas N; uaz N, 11
Uffsenfuiadaine i N uswdtaunioun
glycophorin A (a N) uaznda ‘N’ uawdiau
wu glycophorin B (4 V) wananniitial¥uauan
filu MEME, MEN, MEM Wsinin MM (dad
dmiuizad MMk (Taifl glycophorin A, glyco-
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NI N2
80 1 80
2 .\_h‘
3 60 \’\. 60 \\*
=
2
<
8
5 40 40
on
o0
<
E
(%]
T 20 20
5 6 7 8 5 6 7 8
pH pH

da 1 o

g‘dﬁ 1 udmawanan pH nilsaufisentasuaufvaddiugdanfonun

A—A \1ad MM, @————@ (783 MN, =——m 1188 NN

N1 N2

80 80
o
(]
@
= 60 60
2
5]
g .
=
= 40 40
&

[ 4

:

20 20

10 20 30 40 10 20 30 40
aoungd (°a) aungdl (°a)

P aaa - - & e
31.'7! 2 uamuauauqmnqunumaﬂgnimumuaumuaméuazlumaaﬂum
A——A 1738 MM, @—@ 1733 MN, B——————® (7ad NN
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mm‘ﬁwuasmmaaauqmauﬁ’ﬁum
Taululaatiauavduaidronsilaiia N

Pe
M9NN 3
Uisuutuazuun

UAAINAADINUSIEEIUANALBAGUIZAE MNSs variants 6107 uazaumanag

*M, N uar ‘N’ uau@anuu glycophorin A ( a glycophorin) uay uu glyco-

phorin B ( ¢ glycophorin)

MNSs Antigen* Antibody

Cell

o 0 N1 N2
MEME MEME ‘N’ N’ 55 49
MEN MEN ‘N’ ‘N’ 54 47
MM MEM ‘N N’ 51 46
M*MK ; - 0 0
S-s-U-N NN . 59 52
S-s-U-M MM - 0 0
S-s+U+M MM ‘N’ ‘N’ 25 13
S+s-U+M MM ‘N’ ‘N’ 18 11
MM MM ‘N’ ‘N’ 18 10
MN MN ‘N’ ‘N’ 62 59
NN NN ‘N’ ‘N’ 64 59

phorin B) uazizad S-s-U-M (lifife @ N uas
3N) Nj uaz Ny Wwaauiuimadn 2 uiin
iflanannigad Mk MK, uazizad U Tidite N u
glycophorin A uar ‘N’ uu glycophorin B
atila

= G4
A1

A ANEINUALINULATIIT  UBNAIN MN
atjuu glycophorin A (a M, aN) unfidindan
WAy ueusiABINUUN glycophorin B Aesdianau
280 aminoacid 67 1-26 A1 N-terminal (niiau
glycophorin A naUszms  Taeawnzatinafi
amino acid 5 ﬁ’)ijﬂﬁ’mﬂuﬁn sialic acid i
INzatAILaTnian N uaualauud glycophorin
A nnlsens 3a5enan N’ like activity (6 N)
UM glycophorin B ﬂ“mfumﬁaﬁn NN uaz MN
udm N activity UW glycophorin A (aN)

wae ‘N’ activity un glycophorin B (4 N) dau
nylafim MM flaedl ‘N’ activity ud glyco-
phorin B (8 N) #e Haflusal¥ anti-N Ml
wden lanTuTulravauas InaTaatia kAN
MM (70 16° uazfifhunanaiivinlinanaaseil
i fmadanenug  AeadoTululaatauani-N
(N, uaz Ny mnnsdaasafinndadianum
nyj MM

HaYINNTNAFDUAMENTAA =) taa TaTu-
Traviauaufuadtine 2 Aa N, uazN, @1ansn
apléiuanduaddne 2 fmuduwizda N
uanAluINIIzaaI0 ldRsauennylain M
uar N T uazgindaninesdinnudnizea
epitope AEafun3a epitope TilnalAtafiuna
N uawdian mavuaudvaddisnriufasenfu
\adde treat sauduladlsng M @wnsodoe
nadauliidatn  TuanAveAtiifianas g
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N33 laneing)

wazNIAIFATUSNS lana

padmlnuuan N uawiian  (flasennidulasd
fisnofiuiinasia « uar & glycophorin WMAY
Wadaauntuansneiu 1ae trypsin atAntiay
Warmnany activity was glycophorin A (a M
war a N) uslsvinane glycophorin B (9 N)23
chymotrypsin 9¢ARtiALLALYINATE activity 1ag
glycophorin B (4 N) wslaivinae glycophorin
A (e M uar a N)® papain esintiasuazrinane
'r'lv'\‘l glycophorin A uar glycophorin B Aa
vinaw a M, a N uay 6 N dw neuraminidase
9¢11a7t N-acetyl neuraminic acid 88n27n
Aufiadasunn  Hoferrinann  activity tany
Ta#in MN pn'®
MNHAMINAFaLILANIauALaAtTY 2
riUFASERuIEad Fo treat F7e trypsin useiu
(f1899n  trypsin  avvinay glycophorin A
(M aNy virlidszquandadanunanas
rnliufisennas N, uaz N, fu MM uas
MN (gadustin uaninufiizenfitiaenn anti-N
fiu ‘N’ uw glycophorin B (4 N) &ulaal
chymotrypsin rinlfigad MN uaz NN 11
Uffsendu N, uwar N, asandntiey uwauiilu
Uif%enMiARen anti-N fu «N un glycophorin
A udlfnaauiuizad MM #o treat e chy-
motrypsin  Houame IWiAuIuaNAuaAITUA
AsEnd w1z glycophorin B usiiaidanuma
MM aweludawdidn N e Bulad
neuraminidase
17ad NN uas
firusuwsfeafioofu sialic acid wu glyco-

rinlMufAsenanausivasdiu
MN anasuantinuansuastisl

phorin ¢ fudwlasl papain Herinaneme « N
uaz 6N usuAueddfe 2 Idnaaufuzadnn
o Howasino ) fenaadiuiedaniuiiuin N,
uar N, firnudumznoiu o N uar 5 N uay
Tndwfdl sialic acid 1Rtntaofe Hefindauiy
TuluTravauaus-N du %5617

nananUfisunfiuigad MNSs variants
fhuaiuayuiuaniuadtng 2 fAnusinne
fumyladin N Tasasrimffseewiziudad
fifil N uaznda ‘N’ activity inisin Tululmasa
N, uar N, lAwauiniuzad S-s-U-N (a M)
S-s+U+M (0N) uay S+s-U+M (a6 N) o
HAAUAUIZEAS S-s-U-M uazizad MKMK Halaid]
o @ N uaz & N'8 wanannfiuaudivadting 2
thlimauinfuad M& M2 usendgaa MM
Unfiflasannizad Me azdimnaniu N uaufiaw
mnnimyladn M Una'®

navasaangiffianwasaujiieinisdu
nastandiadasuaeiulnlulaaa N, uaz N,
wuinuauAuadt 2 fail Hnananufidunnisdu
nguiugad NN uaz MN istuilagoungd
gotiu  TaeufAsefndfigongdl 22°7 uaz
37°7 UG AiAauansneanTuluTraauaus-N
8% uaz rabbit anti-N'2 f2 T Fouj
Astnezifindfigungiisn uazuffidenazananda
amnnﬁzjnﬁu wamo TGRS AWIERE epitope

3 u

nuanaeAural v luTaarawauAuaftufassi
atialsfimauandvadd 2 e Tuld
asanylafin MN 196 diavinlumsaefiaamad
Moy

wavaw pH fifiandwasalululaaia N,
uar N, Minavasufidendiiuizad NN uas
MN lud pH find (H pH 5.5, pH 7.0
uar pH 8.0) FufumnsneanTuTulravauas
-N uarIndleaauand-N Au=fonann ouj
Asunezifindiludae pH  fiuAu - uaziflusing
Usennew pH 8.0-9.0 uavasvinaaman viadu
audla pH sndn 7.0%® HefdsesuAuaiy
W luTaaviauanivadtisionylaRauiiadeiumany
i AldnaranufAeufindn pH  Ausnsag
81517 garlunanesinuTulravauandvadt

va

WdAdaimadaumananiAfiafigauasaniay
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o o o . o a ol
munzanfiganasinluiulravauauAuantium )
Tuldew

wame 1A ANIN T Tw-
o o . o v
Travia N, uaz N, danmuaienldimanzas

INWAFTN %) AINED

mmmﬁwmm%ﬂm‘ﬂuﬁﬂmm’mmﬁaﬁﬂ MN
UNHUANA-N 97Anseane s InT1EiAINT WL
' o aca @0 v oo o v
fia N uausilow uasufisenfiinasnamngiiva
i azaanlunns i atine [sAmunanaztnan
ifArsesnadaumaniziinunzay Wy pH
N9eld medium Nazldlunsi@aan wazdinig
NAFAUNIATFINOLNAAIE

naanssnUsena

WasanowAdedl  Tevntwes IUEinausy
ﬂu\‘J’mﬁ' Scottish National Blood Transfusion
Service, Scotland ¢{39tuatauAmM Dr. Inglis G,
Dr. Fraser RH uav Dr. Mackie A (Glasgow
and West of Scotland BTS) ﬁ\iﬁ'm'r?\l 3 11w
frrumdauas IAAWLEHE THATTTIMEE ) AU
aanlusies  uaruavauAmd  British Council
(UszimATne) Aaduayulimulunsluausugem
Tupdoi.
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