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PHENOTYPES OF THE LEWIS

SYSTEM
Reactions Frequency (%)
with Anti- of U.S. Adults
Phenotypes Le Le Whites Blacks

Letarb-) + - 22 23
Le(a-b+) - + 72 55
Le(a—-b-) - - 6 22
Leta+b+)° + +

*Encountered occasionally in infants or voung children
who subzequently become Le(a-b+).
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ABO SECRETORS AND LEWIS PHENOTYPES

Secrction Status Secretor Non-Secretor
Frequency 0% 20%
ABH substance Present Absent
Controlling gene Se sese
Lewis gene Le lele Le lele
Lewis substance Le* + Let None Le* None
Lewis phenotype Le a-b+ a-b- a+b- a-b-
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SIMILARITY BETWEEN THE ABO AND THE P SYSTEMS

ABO P
Phenotvpe of Antibodies Phenotype of o Antibodies
Erythrocyte in Serum Erythrocyte [® in Serum
0, Aati-H-AL-B P 3,,("‘ Anti-PP PM(Tj)
(0] Anti-A(A + A).B p Anti-P(P + P))
A; .‘\n(i'A, P: .. .2’ '\“li'Pl
A, None for A antigen P ... 75 None

(0) ¢y Jox

£



3 . i e ABO ol 3 AT, 505 Oh iyl Sloganall ao P pllii
i) L bl Wlasl 2ady 3yl 356 Ohy p leganadl oo JS Of
S Jar g pla S Lol s Y Sleganally 1oL Sl
Lol 62 Clogamall Sl sslas plaaf Lo Ohy p Slegenadl
LS Ll P s isladl pla¥l o Pk Joas gy . Lol
o P2 Jar gy A2 G Blad! slall Je O fas gy
Bladl pla¥l Je A2 Jas g LaS P pans™ Gl (LYl
S S ol e Ve = 3P s AT s
S G Sl e UYe Jl 3P2 2 e b gl e VNG
ol S3Y elandl L S pk 5 P oYl sy sy Ll o Y0
Wige, JuTiasp s P o b oy 05 P plhs ool OF pobuall a5 505530
Pk P2,y PT Il Jo oy auly Glab o Suslodl C3yll L]l
P P2 el fas § sk K8 ANE-PT Blaal sl gl
Bladl pla¥l Jelis | IgM dsbdl iyl o Loy AulS Gslas ol
)W 5ol Sy Wbl W5y dddsis b)) Sy Lt ae Anti-P1
Anti-P1 Solaadl plaa ¥t 585 a5 o 3L DLt pam 3 Wllows 055 A3y
o S SbaS Je gyow Al Ecchinococus  fily culadl fas §
ol SlmsY olaadl (b1 oyl &5 Slicliae 60 5y .;f,.,::in
cBlall Lher p Spnnall an o8 Dgdes 055 85 Ll e 2 L P

ty
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L\,.A.U‘ QL‘}WU Rh-Hr f‘.h.;

(Rh-Hr Blood Groups System)

s S o dpaddl Slepanadl Wl Aiel e RhHE ol ey

¥4 b oy I Dhaddl luball 25 ey Ldey ey Sl Y
oAl (V) o dsanll msy, wlul i L e RR-HE ol Senasl
AaLast sy Wmaal s 4550 R-HE s Sl

5 S.lo. Jinner risherdfBace Rosenfield %
E 1 - tho M Rh1 |52
& 2 - rh’ o rh2 720..
i 3 - rh* o i#h3 30,
3 4 - hr’ c Rhé4 8O,

5 - hr? e RhS 97..
. O - hr ¢ or ce RRhG [T
Lo 7 - rhi Ce 1th? 69..
Filg 3 - ¥’ o h8 02.
9 X X P
o i ) - rh < ®h9 R
v 10 - neY vV or ce” th10 e

11 - rh"'"‘) P 1«h11 v.rure

1 - rhY G kh12 87-

V) ¢ Jyd>

leyot it Fisher & Race , Winner - iwlxJl gt OF pylaadt ymy

& b1 Sl 0,0 Jalyall §555 . Rosenfield S ye; o Llasany
& 34y JS Jeni Halotypes - L) Lty LW olasy Ll e Rh-Hr ol
€3 C Sl L0 Julgadl dmgs Yiiddas 0 Szl Lol 1yt
i e ey B bt Bl Jlgall dmg Y LISy pyanpa S i

o\




Jalaadl wilys e iy 5 €9 C oy Lot aS) t Julgall adlys domgs . pgeagay SN
LD ol B Jalyall ity o L Sty @5 E o sl 2310
5Ll CDE Juy DCE o &Lt Julyalt Slogann o6 pomy OF ghiadl a1
oAl Sl Jaldl ole Je VAl d Gt pdsen Las el
Slianztly L Jalgadl Slisy (V) o) dgdadl by . D ezt
ey Fisher & Race 5 Winner i Je ol L Buldl azaddl 4Ll
. LBl el § lajles

No ﬁ;lotypes Antiéen Complex %
Viinner Fisher & ilace Winner ¥Fisher & Race

1- Ro Dce Rho Dce 2.7%%
2= R1 UCe Rh1 DCe 81%
3 R2 DcE Rh2 DcE 15%
4 Rz DCE Rhz DCE 0,2%
5- r dce rh dce 38%
6— I dCe rh’ dCe 0.6%
7- r” deE rh? dcE 0.5%
8- ry dCE rhY dCE 0.01%

V) ¢ Jyi>

P Rr.:Hr Uz 3 Ll clanas™ Sladl sVl pusas
P iy s el La j (phenotypes) Lyedl oleyand! ‘.,r pr
(A ¢ Jsdnl

Cells Reactions Phenatyper . Bb ¢ ve
or
o
SN Hho(D) rh (C) ar’ (¢) rh(<) hr*(e) Pioher)iilece | Vinrer R - ve
1- - - . - - Dce hho
2 - . . - . DCee . Bhirh
3. . - . . - DcEe ah2rh
4 - 0 . - - - DCe RheER 895 Bh + ve
5 - - - . . - DcE HRh2Uh2
6 - . .- . . DCcEe L En1802
(Bh2rh)

7 - - - . - . dce b
8 - - . . - . dCce rb’ rb
9- Z : M . . dcEe rhrh 15% | Rh-ve
10- - . - - . dCe rh' rh’
11- - - . . - deE rh*rh®
12- - . . . . dCcEe rh’ ro”
13- - - - - - Rheull | 6x107®

N r‘J Jyd>

oy




M gy L Rhs ve o Cinay el OF Gl Jgaadl e s
Ml Laize Rh-ve o Citag RhO(D) oansiWl o el el LI
Rh-ve y Rh+ ve o3 . JS Citay WS . RhO(D) (yeansi¥l o el asl LI
€9E Cy C clana¥l 3oy o by Lol Slogarmadl o oS 2as )|
S damy Rhv Ve legama i Lpoal OF J) L ehyasdl LI O
. Rh-\;e

Ll s SlamasYY e eledl oW Gl (g pudl iy
S g3 s e RN O ginaddl Sl . Rhnull o Rh-Hr ol L0041
o4y (Stomatocytic Spherocytes) de.zall el sl LS S0 oz a3
gand Bladl bl e celas elgaly LiganVl Lendlin oy bajes
ol S Jladl OLé Sze . Anti Rhzo y Anti-e 5 Anti-C 2 SlonsYI
Rh null &)l degamall 42} Lo fae o891 4F DCE 31,01 Julyadt of X1
il Rhnull s piiasdl o cpey domg oo elyy

C X1 gLyl Jaladl Ol e Ly Regulator - Rhnull (V)

. DCE -2._.:!),]\ Jobsal OLé ey L2y Amorph - Rhnull (Y)

& Ly (5 lad! Lplot dauly Rh-HE ol oo cansll e
Sk WS ST Sliamal @l ey S gy IS B0
R (W f‘ el yasl! lgu...ll Jelis ¥ -: gy RhO(D) clioesl
S JS& Wpanr Joliy 45 Ll 3@l jeiy slaedl s as RHO(D)
oardl Jelin - 3 . D(RNO) o L) jg At-D sliaedl el as 12Lsy
g opr Loyt 2T ag RNO(D) o L) oy pbliay s Jiinn JS2 =9
¢+ Rho(D) oY Jers A ebedl LIS e Al L Jolis 15 s
Rhu(Dy) = L} oy il dinss ooy 2l i S8 Anti-Dsbadl ool
Uy Rh-ve ol Catuai J5 RMU(DL) oms¥1 3y 6 ST oy 1)
bl S S L sl

¥l e gL Lt RIW & im0 RhUDY) o Cins Jlay
- adul

oy



e C oansill Golil S Joladl dlyny o S0 Julpall Jots
o LS e G Jaldl Jamy G g S ol yageny S
#Du= dCe/Doe L)yt Julpall Jasu il Lasill it . dCe/Dce
Ly . Rho(D) - Deeldce &)yt Jelgall O yems ol wgllibl Ciiay (o
Doe L,y Jalpall SLost Zaw oy mpill (D0 sl o ppdl
Jin b LU Yia fae § ANED Solas plaal (S5 dazey | g
. Rhs ve ditas ol LD o]
Rh%, Rh®,  Sleamnz¥l 0 D cpant¥ 0,50 -1 D etV JLS1 pae ¥
SSas . DU Y tl,s[ a2t of basl a6 Ly RN« RRO,
Laildl D an¥l Sy Bslas plaf DU o iyl L aae 0,8 O
. Rh+ve e oJf oy Lts
C-ctyC+ c+o OLSY o ity - LgiliySuy ,E y ¢,C O SN
oany il OVl Ghas Sy E bl Ll JJl ga LS Cto-
¥ 0,85 . DC- Ul g Lse s E clamsl 1o sl A1 0l oYL
s ey cple JS2 Rh-ve o riiaadl Juas  Anti-Ce 5 Anti-CE Ll
. DCE,DCe ol dsgama jLisil
C oYl Ay L € ) C sVl e Bl CC clemal 2
Lo Ati-C™ Bladdl plor¥t jueb iy L U Il o LY s S
el LIS Olusr 0 ool oy 80 oy ANIC O
o erazma D 5 C oYl o JSO il e G (G) emasl el LS
LS . DI C etV 09 G emnt¥1 iy ¥ 3| 0LV (lame 3 s jice
plr ¥l peb o o2 G s 034 Dy C bVl dnlys OF Ky
Anti-C slaudl sl & ¢l A YL (ane 5 ANti-G 3Ll
@ G oYl o A el LA Gslias plosl g5 13U Anti-D
55 g Gadl JIC ot o Jomd )t pllt & V> ans
B RPN | IV [V | R, P
@ S puad) sl LIS Sey B clnsl Pl ek 5a

ot



St @ IE" ¥l o gyl 3 B 7Y0 iy ey 5
. @ E CJL:’-_-DV'

b 8y RhO(D) onss™W Glis Soesil 29y J] Ldeaddl lasdl 05
Rhnul o edcadlds 3 ¢l Yy . LW J any DCE Sl

Lol ssladl pla ¥l claas a5 o0 RR-HE Sl islaadl ol Yl
Yy dalS 8y 330y ixa Ll ( ANt-E y Anti-C elub) Rh-Hr bl
o RR-HE Sz sbadl sVl Lo 35 LS ool Labds flow
el Ot J} il Cluball 25 L IgA, IgM, 19G dstadl o)y gl
S AL e LYY Juan e Lee Jpandt o I ANED Sl
e g Gl el ez, Rh+ve po o] oy Lae OLSY! 4o
Jyos Lo bl el Sig> wiay sl #b6 J&Y RhigG LYl
el J& ol Y Gk e Ul Rhve o aivadl e | RRO(D) oYl
JY> RhigG fas o a3~ Rh-ve diadl sudlydl Jaas 1AW o LS
O p o (2Sa ¥ adly RhIGG Juas  aw LS Yyl ua sl v
st Sl b e Js5 Rh+ve o5 e Jute JSIRhIGG
.elu ¢A N Rh-ve & cinaddl

Lyodll SAsgamall MNSs plli
(MNSs Biood Groups System)

(D-Galactose) 4= SYl> 0 Ny M ol il 0, L5
lpan ¢ il (SialicA) &l 2.y N- acetyl galactose amine ,
M oans¥l  Bele (S8 053] L JS 6 ddlw Laal ol 5 aumy
L RN R

A et L oS e Anti-M ssladl Jlaall jan 3,48 LD
Anti-M Bslaall Jlaall ca (gh elandt LIS ST piey N s Jass
S oS VI L adls Jlow A1 Sley 5 e a5 day AnticN
S ot o e A e Sl 5Y1 g N M bz e




M oWl o G5Bl Smdl o TAY Jlyd elpamdl U1 (g0
A el el WA e AV e (N i gy e )
his el Gany shendl L par 3 Glnsl sy MN ol 5an
JHe SN M Sloasl )5 | endl S Pl 3 0)pgh pisy
oYyl de Ly faSisy ABH bl 0 iy el ks o0 Doz
s LS (Homzygous) iilmza Ny M Cliansh Lolsdl Lyl Julgadl 0,5
Lz 2 INS M Ll Sleganadl LoBJINN 3 MM Ll JLI
MN ol 5az . MN & geldt Zogamal) 2ol Jlsdl 4o Lus' (Hetrozygous)
& O Ll Jbudl ya LS ezl o D e deparna Ll e oplin

. ABO ol
el Lol Llpylly el Slegamall gal (4) o3y dpdadl sy
-: MN

Tue MN SYsSTEM

APFRONIMATE FREQUENCY
(1.8, CAHCASOLD)

FHENOTA GENOIYIE PER CINT
M ATAY) 2N
N AW 22
MN ALY H0

(4) (5 dogo

oA JS e ot 3 ol JSKU NG M Clnsls ) S ol Gils
Sy Anti-S Bsladl Jlaall |5 . s 4f S o oty ensIN G M Sl
P Moy riianll L3 o TVF Jlymy 360 il U342 0 00
78+ Jy= Anti-s Sladl fadl 5 LS . No cpitadl WA e JPY
el s 58 bV Lol L Jalyadl 5aS L (G50 Sl LS e
gl Sleganadl oz (SS) Luslnze b sl (ss 4l SS) iuilmza 0,5 W3
(V) o datadl o WS Il Lo Ssys, S

LA



S.No Genotypes Phenotypes %

s/S s 11
2 s/s s 45
S/s Ss b

(V*) o5 Jodr
o el e by GBI Sl sl I s oSy
dsdadl 3 msge ya LS Anti-s 5 Anti-S 4 Anti-N 5 Anti-M isLadl sl ¥
(V)

Lells reaction
3. NQ. rhenotype denaotype %
hnti-m Anti-N Anti-a manti=-s
1 - - * - M3 Ma/Ms 5.7
2 - + * - NS N3/NS 0.3
3 - + - - M3 MS/nNS 3.9
[ - - - * Mg Me/Ma 10.1
5 - - - - Ne Ne/Ne 15.0
6 * - - * MNg Ms/Ne 22.8
7 - - - » Mis M3/Ms 1.0
8 - * * - Nas No/is 5.4
9 - - + *» MNSe Ma/Ng 22.4
ar
Ma/Na

(V) pd Jodr

plined shasdl LS 6 dmpy U sl 85 S SlansYI Gl
o D et WS Jaos Y i I ol may (U il 51
U gentl dmy -85S Sl (Rhmn piiad iU clizub) U oYl
YU el AU L2 1 L S5 oy inaal 5n 10T Jl WD
Sy U gt Slay ol S0 Joladl domys . Susum U s (e
(48 o G il gy oy gl e Y (e G U e
e 32y J U addl chasdl LA 355 8 Sl a (ol 50
et Ol G813 Ky U deyamally S8 il [ iy b dlas

. 838 Slana¥l Jf Iy A LY Bl Lo u

ov




O R onsWly U ot o &30 e &1 3oy pae o0 02,00
o S e JU Gl el g s e 2y ] 5 SV
SUI M1 Lgaaly MNSs bl o6 Pl 34s Uy LS . Rhaaoy ediadl
1Yo Jl S MT ozl day L AL AT BN M il Gt 4
Jrar b At-MT Boladl sl s LS . Mo otiaddl i )l
NS il

A M MNSSU Slomsil g om0 A bl LI s
M s sy aMeo Opiiaedl la . RR-HP ol 3 Rhee bl
s bl el Jladl sy WaS o asley 1 Y1 el asndl oaldis
RIPLY]

oAl Yy ple S8 33,L 519G L Anti-N y Anti-M 55l AR [P
sladl (L..?SH Laf ST O [t R E R VN S U HRCE PPV
ot Anti-U Ssladt ol weer Of (= 109G lgelines Anti-s y Anti-S
shasdl LMt s Anti-S 5 Anti-N  Anti-M ssladl ol ¥ Jolis Ja, . IgG
Anti-U 5 Anti-S sLadl plotll Jolii oy o (b el pe col 13
¥l LS s ol e i ) e Ll el Labds ~
Bladl bV jes | Lall byl & Anti-N  Anti-M SLa.!
(Y e-t) G ialy QLIS Lol N1y MT olons™

L _"a.ﬂl Olﬁr’,‘u J\:S f&"
(Kell Blood Groups System)

CSh )l ey Sl saey Sliaes & Rh-Hr ol Kell pla o2y
S S Al Slang e 2l Al e S el (g
Sk WSy las dlael LS dasly e
Anti-K , Anti-k, Anti-Kp®, Anti-Kp®
Anti-Js?, Anti-Js®, Anti-WK?, Anti-WK®
LS ppapny S i Lok g K Stz o JSO Ll Julyadl o5
LISy Jst, Js® L Lolndly KPS KP' ) LUl Lyl Jalpadd 2l JUs!

oA



LYl S sl 2ol L1 Jelpadl g5 . WIOWK L 4000
oF Usjms b s )l a5 (Halotypes) sdaae 31y Slamy Ll e
KT e JS play Lol Lol Sleganall jad dias sl VA oyt
IS pl 5 el Slogendl gal (1Y) o) Jpunll msy . K18 o
N uadly el B LSt dany

i %
Phonotype | Antigen * Phonotype Antigen
Cuccacisas Nigrose Cuccacians Nigrose
K, X 9.0 3.5 Kq v 5.5 23
L N EX 99.1 99.9 Xg an 3999 99.9
Ky Kpa 2.0 0.1 90 n 2.6
K, X b S 9.1 > 99.9 Kyq wr® > 99.9
X o X Coete
5 — —_— 12 -— 999 —
lG Js® <°.| K“G —_
K Je® Y 99,9 .9 o WK 0.3
g _ '7 99.9

(\Y) ¢ Jodr

Knull 5 3 a5 asleamzil (oo or Wb e dpama o S el gy
- Koo g )iy clana Las 550

Rhmod 5 Rhn null & yel Cilegaradl Ko g Knull 4gaidl Sleganadl Jilas
Lt elamdl L3S LalgdV el LS b spmpadl K i1 IS8
LJS bl J) XK S Jaladl W A 2ullYl

o P XK L el sy pde e Knul Ggeddl dogamadl 0485
XoK gt Joladl agmy 226 WKP JSP g KPP 4 k dinall Ol O 4SS

Js®, KP® Lindll clms¥l Jo gy A Lol Lopernadl aus
Kx oenaS Y1 o shandl LY glin jaly  Mcleod degama K, WK
(Acanthocytosis)iy lis JSal Lelas A1 slamdl LA JS8 G
Dby o lea i oanaaW BLS B3L5y Wajlas Ly e oty dilsse plnaliy
el s SYyW Lol LU Jsw L Lellow 46 pu 8L o LS5 26
K* 5e=3Y1 e chronic Agranalocytoiss e O ilas

o4



DBy A dn Dyl Sloganadl Slianl g1 (0 K Gans¥ ey
S s A Sl sl LA (o we et DL aky
. SH i;}.,_.,.

Az @yl el ol e 74 e W (K oSVl
ool e TN e BT S Ust oYl ey Ll WS e U, 0
o o 1Y Gl W By 363l

K olasy las bl 0,55 K olomal bladl sl ol jay
s oS oo o Uyjs iy Ko o JIK+ 3 J&5 e Liy Jou limsly
. (Extravascular) &yl ieyY! o Wl pll & lislas o

ol ayS Joas daly Anti-K Bsladdl plaa¥l 2y oo ca2SH o2
Sl (V) o) dptadl iy e by S 2 WY LY gl
Liggaddl Slegamall Rh-Hry Kell ol al2d)

SIMILARITY IN THE POSSIBLE GENETIC REGULATION OF THE
BIOSYNTHESIS OF Rh AND KELL ANTIGENS

Precursor. unconverted Rh.. Kell,, (K. K))

Precursor, partially converted Rh,. McLeod type”

Originul basic haplotype Dce kKp“Jst (most common)

Number of genes 1 dee. DCe. DcE (common) KKp'Jst.kKp*Js'.kKp~Js* (rare)
maodificd within 2 dCe.dcE.DCE (rare) KKpJst . KKp®ls' .k Kprdy* (not reported)
a haplotype 3 dCE (very rare) XKpJy* (not reported)

*Strong association with X-linked chronic granulomatous discase of boys.

(W eds Jatr

G gedl Slegarmadl G5 ol

(Duffy Blood Groups System)
Fy s Fy' 2 Fy:  a &L 0 Jaball ailye K Jady B3 Slas! Lo
o W DMty (5 ) W g g 8
plaszaly Lyl Slegamadl e Gpadly 35 el Slamsl e it
Jlodl al Fy S0 Jaladl pza . Anti-Fye Anti-Fy:  3sLaall bl
28 3 0 et o il Gead A el leganadl Lo L1

LN ) LU T e Bl TAY e e sy

1.




o> pla Lobl 30 Ml Gpadll leganall oal (V£) o35 Jgdond! o

LESH dmay
PHENOTYPE FREQUENCIES OF DUFFY ANTIGENS
Reactions with Anti- Probabie l-‘r‘u!uency(%) in US.A.
Fy Fy Fy* Fy' Phenotype Genotype Whites Blacks
- /- Fy(a+b-) Fy*Fy* 17 .03 } 9
" * * ya FyFv* 8.97
+ + + - Fy(a+b+) Fy'Fy* 9 1
- + + +/= Fy(a-b+) Fy°Fy* 34 ’l.36 2
Fy*Fy' 20.64
- - _ . Fy(a-b-) FFv Extremely 63
(or Fy'Fy) rare

*Anti-Fy* reacts like anti-Fy', but it also reacts with cells of the original anti-Fy donor and does not react with Rh,,
€eils

(V&) o3 Jai>r

e @ Alnie Loy Jelgs 2y oy Fy®™ el dogamalt Lo
WA Jodlay Homcll sl yamdl LSt Lagliay ey FY" Py Climsl
&l Js Fym Fy ol iy O Aizaddl -y . (P.vivax, P.Knoles)
. (Merozoites) L Mall <liyjy e J g

P Lo oS S Fys oW 35 00 By cont¥l 35 5
P el 5 ddas L3 19G oLl oy o Slans™ Hladl
Y s JUBY ke sl Ll Slielias oy

badl Joaddh daly 35 Sz sladl R IR [
o S § ol e Y | (Indirect Coombrs Test) Oy sl
HE JUby lglnsl Jlos LY Anti Fye2Anti Fy  ssladl el Vi 30y
- Fysas Ol s5Laddl ¥l bl w5 Ll S bl

S Eyp o Fye oo Y f J &l . Fys yFya s Fys Sloas¥l asy
Anti-Fys 5 Anti-Fys slaal bl 2oty Les CitS oz Lo otV
Fywe+.5) & paddl Sl gamadl L Anti-Fya ssLadl el ¥l =S | Anti-Fys
. Fyeo W S5 Y, Fy (.04 3 Fytese 9

hl)



o Fys> 2 oniaasll aax LD Anti-Fys Dlaadl el oS Las
o= P Fyr e sy o Geiadl e sty milly g3l il
Fy sFy = aeaedl easdl LS aoear Anti-Fys sslaall bl S
AL Jari a0 Rhnul adinad! o Fye = Oeiaedl WA oG Yy
Fy sFy  Slaasll sl anl
Lyl Slsgarmel) 45 ol
(Kidd Blood Groups System)

wilzies (10) o) dpdndl ey . JKOIIKE Sl 48 ol 3 sy,
o el L Jolis U] e oy S plly sl Zipndll loyamall
- Anti - JK* 2 Anti - JK* aslaadl oYl

PHENOTYPES OF THE KIDD

SYSTEM
Frequency (%) in

Reactions with Anti- US.A.
Phenotype Jik*  Jk*  Jk*(3)  Whites Blacks
Jklarb-) » - + 28 57
Jk(ta+b+) + - + 49 RS
Jk(a-b+) - + + 23 Y
Jk(a=b-) - - - Very rare

(Vo) o3y Jyu
Ly ol 5 oy JKIUKE Slanasl 0l sslad]! el ¥ glis
ddebans gy o a2l o3 1)L ALIS L8 oay 19G Al gyl e
ol sladl CasS fuas

Lol Olegarmadl 01,59 fuas
(Lutheran Blood Groups System)
3y WLSaf Je olepama )| el aiai 0L pla) daze,
e (V1) o dgdandl madyy - obpanl LI e Lutolur Sl
W Jelis e ely 01y plly Lol el Slogamall jLtsil Lan
ANt - Lur 2 Anti - Lot 5slaal pla¥l ae ol pasl

v



PHENOTYPES
OF THE LUTHERAN SYSTEM

Reactions with Frequencies(%) in
Anti- US.A.
Phenntypes Lu Ld White Black
Lu(a+b-) + - 0.1 0.1
[Lu(a+b+) + + 6.7 5.2
Lu(a—b+) - + 93.2 94.7
Lu(a~b—-) - - Very rare

(\V) o Jyd>

$UpA nlly il ST e AL o WA G Lt e oy
A ol e gl ol e TN g B LU Yty e P
L. L Lyl legamall fpuaziuy 0120 Sl a slandl eabdls
ladl sl wals | dowze of 3l LU doganald L1540 Jalpall 0,5
daabs o ST il WO Jlows ol 85 olielias 5 Anti- Lut
Jrae saslas Lo CitSH o2y LASH paesl LY Anti- Lut ssladdl plosYl
S b Y dpaladd SLadl S

L .‘,.A..L“ Olﬁr’u-u Xg f\k;
(Xg Blood Group System)

Gyl pae e CIadh OVlou L5 degamadl ol Sl Gilist 5
Ll i S e lia 3 e gl

ot IAe Py sl Sl e YA Sl Xgr oY) dy
dale 39y J| Sl XG' I Soladl (L..All Jols byl Juy L) ol
oelnze by 000 Ll 3 Libnze dxlyn gl X ppagny SO Lo 1
gt g

- Xg ol Lol Gpadly Liypll Slegaradl (V) 0d) Jsdanl sy,

A\ g



Phenotype Genotype
Femaleas Males
a,, 8
Xga Xg“/Xg L3.4 65.9
Xg®/Xg 45.0 34.1
Xg Xg/Xg 11.6

(V) o) Joir
eI el Jo Slielas b ladl elaly Xg olonsl cals Y

dagjadl Loyt ol Gamy duliey apdly 3W1 olacd Ldas j pdinnd
=l paiy Ot ey el e X ey S
. Glucose-6-P Dehydrogenase
o LY iy Xge ekl gl e Xgh el S & Y

Y 5 DM eyt 0,5l X G el e 0dsl e gt
eI g (XG'/ Xg) Lslnza i ol (( XGH/ Xg ) dlonie XG* diad]l
75 Bl Lehalye Ay Wb woemd Xg* peni¥l ddlanzs 2501 Lelalye 1
CXgt Y 0K Le Dgleze ey Lol LBLY Dl

Ql.p‘,..,.....“ ‘..E; o }’-|- 3dat i.U.A..L“ Ql.ﬁ_,.:_u." (\A) ('3) JJJ"-“ c".,’!

SOME ERYTHROCYTE SYSTEMS WITH TWO KNOWN ANTITHFTICAL

el

(VA) o) Jsdr

ANTIGENS
Phenoty pes Implicaicd ia
) Freguency () Optinal Hemolttic Tramfuving  Hemalstic Disase of
My oiem Designated  Whises Blecks Rexction Reaction the Newbors
Colien Coa=h-) Y m AGT with Mild
Colarh-) i0.d cnzyme
Cofa-b+) 0.3 <01 ireated celhs
Cufa-b-) <0.)
Dombrack Di{a+b-) 17.2 9.4 AGT with pUL
Da=h-) ns 23 cRzyaw:
Dua-h+) 33 &1 treaned cells
Dicgo Di(a +b-) <01 <01 AGT Yo
Dia+b+) <u.1 03
Dia-b+) >M.9 »ns
Sciaman Se:12 <ol Some AGT Yos Yo
(Sm-Burrell) Sz -12 0.} Some satine
Sc:l. -2 .7 o
Se:-].=2 <0.1
Wright Wra+b-) <01 0 Many saline
Wrla+b+) <n.t 0 Al emperaturcs
Wra-b+) >®9 0 Swme AGT
Wr(a-h-) <.l
Canwright Yaeb-) LR 9.6 AGT.ITC. Yo
Yi(a+b+) 74 €2
Yita<b+) 0l 02

°2.37 Chimse. 167 Japanese. 114 Chiprewa Indian. 36% Carith Indians.
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indy ) dgeddt Clogamall i

an oo ol Slidyp Joad J Ldiniedd) LGSl ol Ut

(YY)
System Globulin fraction  Common Common phenotypes Method of detection
Genes in Caucasians
Gm 1gG Gm' (Gm") Gm (1,2, 12) Inhibition of agglutination

(heavy chains) Gm2(Gm') Gm(l,-2, 12) of globulin coated red cells
Gm'2(Gm*) Gm (-1, -2,12) by anti-Gm

Inv 18G. IgA, IgM  Inv ] Inv(-1.2) Inhibition of agglutination
(light chains) Inv 2 Inv (1, 2) of globulin coated red cells
Inv (I, -2) by anti-Inv.
Ge a, Gc! Ge | Immuno-clectrophoresis in
Gel Ge 2-1 agar
Ge 2
Ag B lipoprotein  Ag? Ag (a+) Agar gel precipitation.
Ag Ag (a-)
Lp A, lipoprotein  Lp* Lp (at) Agar gel precipitation.
Lp Lp (a-)
Haptoglobins o, Hp! Hp | Starch gel electrophoresis.
Hp? Hp 2-1
Hp 2
Transferrins B, 7c C Starch gel electrophoresis.
78 BC
7D cb

(V) o Jgd>

Cgy el Slogamall (i (alGe 5 Sl lmglglly GM (a3 203
idadl @l Bladl Ll ey Gm ol olenal e Oadl o2
Hp ceslmslgdl Slimasl oy shpeod! WIS bl &nad dosiizendd!
S JAU Go clansl ey SV e 50 St Je Al
. Sl

v



iyl Gyaddl Slegarnad) Gm pllas
Gm Proteins Blood group System
daiseadl JLas¥l 5)05 140% plo (Grubb & Laurel) J)sly < h>Y
pamdl WAL =SS5 e Joliadl prslay 1 puliaedl dolsy o591 aa)
S Joas O g 2 B>Y Uiy . Anti-D islaadl sl ¥l Jass I Rh +ve
Jol 1 O G e By . e JS& S Lia wiay gl 0 700
S Sy Sl Cia Ul gl oo fe Jra JSEU
o i g el ity sGma+)= el et LS S Jlaadl oY
Jadl ¥l e GM(@) o sl W JSI Ja ol Y
bl 32y 58 € 2U yay (R agQ) paisles J Sl ehandl LDH Jo
dly § oy Sl e Jelis g (ANti-Gm) oy slrbaland) Salas
JKIy G asW Bladl Lol s | Anti-D Bl sl
A5 L AHG O gl sladl oS aas Lehes 3 (iilag I
. Gm1_ Anti-D ssladl pla¥l dly oAby gl GM s
dathl fudt el el Yo e Ja YU e Gm ol ozt
IgA 4IgM Leldl by, q‘o,,L:Y_,lgGs,lng,mm Ll ol ol
el Sy (Y1) o8y Jpadi o - (Fd) OLydl) Bl el b Lpakins ity
Co> (IgGs) bl iy plony Lo JS BMey GM pllasy Lol Sl
§F gy Yy HGG2 5 doly ol 19G3 5 I9GT 3 3pomgs Lgadins OF >,
- - . lgG4 o e
Szl on s 12y T3t ,STLELIGET L 53ympall GM il a5
1,Las1 Gm Slunsl 251Gm5 ,Gm2 , Gm1 -ol;,a-.,:iw oni . 1g3 i sagomall
oo Nl (s 3GM2 5 GMT Sl SN L)1 Jolgall gl dt., sl
o Bzl S GMS5 5 GMT Slanas™ L0 Julyall g5 LS . Lgoany
el byt e Gm el 3 L3001 Jalyadt 30 Calisey . &5 ,me g pall il
Bt Jalgalt smyy Lol Sttt ez Josns el jo ks J5 01 3 Rh-Hr

YA




Nomenclature

Alphabetical Numerical 1gG subclass
a | 1
x 2 |
f 3,4 1

borb' 5.12 3
¢} 6 k]
r 7 1
e 8 ?
] 9 1
b3 10 3
b? 11 3
b? 13, 25 3
b* 14 3
s [N 3
{ 16 3
z 17 |

Rouen 2 18 1

Rouen 3 19 ?

San Francisco 2 20 ) . 3 Jo-

g 21 3 (Y* o Jaar)
y 22 |
n 23 2
c’ 24 k}
Pa - 3

Bmyy Lol Sl ol oyl S Jasd GM o3 3 ERB-HE Ui 3
oS Y GM1L5 L el dogamadl by gl Lans Jas 1) L1000 Joalyall
Lol el LIS e Joond o 3 GMB pni¥ 231 Lganyy G

.E4D,C OL,:-.;»“ CDE LJ.A.L“ :LF_,..».JL

las 0,55 b Uley GM bl Lobdl bl plar¥1 5y i
JUbYI 5 Anti-Gm Bsladt slali gl . GmS 3 GmM2 ) GM1 Sl
St Jib YE S 0 AV b B LS iUl B Lyl oo i
Jib TY S o WY Gy pdll e Sl ide ogd] iy JS > B o
Lo ol el 3 clislae e egillan o DY Lo ogad Jucl
oYyl s JUbYI
Anti-Gms isLad! LL—a'il o il
Wt Gl Gm ol clansy Bladl pla¥l e CitSl pien
CDe/cDE ,f CDe/CDe iyl Jalyadl Jars Al &5 ity O« ve ol o
o ey gl dny p PV d2s S odel B Anti-D Jlaa¥l ae cldeliy

A



JS5 O oy L bl dplondly e S Jouis 8 oy Wil 2l
sladl ol as (ANt-D) sLaddl plaBhy 3Salt O+ ve shandl LI
.$P JKX& AHG

glme o o Lkl J5 dadl glonadly 001 Ay Juaddl Le iins
6,0 5l domyty Lainsy Anti-D o 39eKe O+ VO elya W 7Y gl o
ks Gyl o Woliey elpandt LA JSG opn ST (023 o3 pmy Bl Sk
BpSa 2 Or Ve s L Glas o didbeddl Juadl L6 Jo g9
. Anti-D &sladl el Yl

ladl el 555 ¢l (R agg) prsley I oHe wloaall oz
Jylmadh 00 iV g Vet 0:0) Ohs de i o 1) . GM liansY

. (Prozone) S dadds 5,8 C“’ q»..LJ|

iy ) &y gaddl e garnall (Km) ol
(Kappa = K) LIS diisdl aledl fudh 3 Km ol bzl b
CINV sl ool Gpa eIy IgM 5 1GA 5 198G delial Sy ylad
el e adlyy cplale ey Las Slasl D Je Km ol gy,
Y . Km(3) Jolai G o P iy Lgelns po M g:ﬂ Km(2) 4 Km(1)
Slegenadl Sl g b b Gy . Kmy Gm Ll o0 UM H I
B el KMl 2L e
Km(1-2) - 1.6%
Km(12) - 16.0%
Km(-1-2) - 82.4%
Sy SKMyGM s e IS Sl wilye (V) o) JK sy
Celdl oy ol

Yo



Fab F

! Gm1.2 4etc

heavy chain

Gm 1,2 dec  heavy chain

(V) o 52

Km allay Lobudl Lpoll Slopamddl e Gpadl o3 ddes LY
landl plar¥ sy 50 Conn U3y Anti-Km(1) Blaall sl plaiizud,
. KM(-1-2) 5 picadll Ghins fuas S KM(3) oYl ek . Anti-Km(2)
o5 WS L makll SV Jas b Bsle Km olians¥ Bl el el
Sleganadl o Gyadl o Olallly gral LI 5 KM(1) et 2y
By o Sl GM el Slogarme Sl Gyl Bayb ey Km el 4y ga
omlidl KM ponsl e Anti-D slaudl el olgzs!

Ly 0 Rgaddl Sogernald sl lg)t ol

Hp2 s Hp1 Lea odlyy oalale Jads OLSY Jan (3 Sl glomgalgll 4lis
TIPS [P R RS PR E SRR ST R PRVEN [y I PR PEE NP XNy
S el Sl e i diges Slogara EW o mlagmlgl plis
~ e

Hp1 - 18%
Hp2-1 - 49%
Hp2 -- 33%

Hpo -- 0.003%
\A



S by 5 e e HPY Lpedll dogamadl ol opplaglell elas
g S AL Rl L o ) gyl da S
o o G Je HP2 5 HP2-1 4 il Slegamadl Lol il gl
HP1 day 20wy . Jases S8 HPT dayp3 agay It il oy Dol
S HPT Lpedll Logemall b anips i 3 HP2-1 Lgoll egasnall ezl
o5 JSH sy . HP2 dpaddl deganidl G HPT Jay s ek Y il G
Hp2 4 Hp2-1 4 Hp1 legenadl Ciloy lompnila Juad ddand L31,64558 35500 (V)
LSS oAl L o el

L wlian
- - ». e Peane
- i - A
aan . e ER -
2-] 2 | 21 21 1 2 2-1 21

(V) 3, S

P Aa el Byasl BUS W5 Sy 3y5ke HP2-1 Lpadll degasmall Lgkis
F Lenadl as S HP2 byl Jl BUS w5 Ay pill e SN
o e Ly Qe o claglegalgl ks Y LS . HpCo Ui sia
193 omliy il cor 2l ain 5y 2,0 Jobyal S ke oy (5305580
PR TTR I ECE Lba

\A



Ly )l L geddl Slgarad) Ge fuv
(< -2 globulin) Y&l oy yladl dak SV e el Lia dazay
S iy Ge pllay Lol Slegare TW e Gpadl (5 0y L3y S

b LS (A et Ll

Ge(1) -- 53.1%
Gc(2-1) -- 40.3%
Gc(2) -- 06.6%

oA danly Ge pllay Lol Lpeadlh Sleyanadl Jo Gyl oo
P A Lot g SS (M) oy S my L pladl LS

(A o5 S5

ooh o 1Ne Jly b el 3 il olacud j Ge el Laal s
sl

vy



S TP e [
Major Histo Comatibility Complex (HLA)
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ladl plaly il ol

(Tissue antigens & Anti bodies)
obds bl el sl LS slizuly Likosnal ! Dl L o
Sl 2 HLAL W Gy ! (Human Leucocytic Antigents) .L.a..Jl
Yl a5 ke el Gl ety S8 Dyhens (HLA) Ll LU
o I S gl paadl g meil] el B e ey LaeYly
idadl Pl plaszal Liliedl LA Al S3pzpadl HLA ool
Sl da claelll Jad ceal 3 SWIHLA Jle ol Gilyl jza el
Sl il olles s Ua Thys HLA Cals LS . ABO il e sl
sy Baladl rL.;-Yl azul wom L sladl Slmadly Gyl milial
el plicall J&5 of i J&5 S5 el Joas oo sladl gl L
Eomadl Lol dlan it LW bl el ¥ jaai L eladl LA o
JB G i oy e JS0 0y Jyidl el B pde 8 Uyhes
Bty (pla¥ e Ll 5 HLA plasadd oS WS L Lpeddl pilinall
oY) olazuly obaYl
Slel; & e Bl Syl byl Gan 30 HLA olasl Lo
G a3y pgunpag S ol adll gLl (Halotyps)
it Uil a Sl L5y Ay (4) oy JSKH sy L HLA
Ll e SU

\A4



C6 chromosomes HLA segregant series

—
Al E b~ A2 A
Defined by
CW1 t |+ CwW2 C | HLA serotyping
B8 4 B8 8

DW3 | (-~ DW3 D—defined by MLR

Sgs

Phenotype: A1,2,88,—~,CW1,2DW3,—
Genotype: Al1,2,888,CW1.2DW33
Haplotypes: A1,88,CW1,DW3/A2,88,CW2DW3

(1) ¢y S5

Clogamal) Rh-Hr ollaiy Lovddl Slogamall HLA ol 3 Ll wl25
C.D,E Lyl Jelyall Lasl,5 . Fisher & Race ias Jo oly dolsty & geull
Sl Lol L0 Julgadl o JSI B0 Jalpadl Jasf 5 LS Slioy S
Dl Jalgadt al (Y1) o) Jsdal madys - HLA-D 5 « HLA-C, ¢ HLA-A
By A Jolall ailys Jily o ade 4 BBy HLA pll cliansl 46U
Lyl Skl 15 oo Loy shaznall i Slianaa¥ Jolpad Sty L iicezadll
. W (workshop) >l Sl ud iy L gdl,

Ler JS 5oy Co laguusss S 0 95 Jo AU DL o (g5
Gy Jelss il HLA ol o5 2610 . D4CyByA phadl e
UK ol Lasts JUACIR VCH C sl e HLA a5y
glyall o gl 3 Jelgadl il mm o sl Wbl gy oy o 2231
-2913 LS I éy ‘__;f 9.0 Syl Slgladdl iy e _,‘
HLA - A, B, C, D, DR, MB, MT, DC, BR
HLA oot

oty . HLA ool ), LwluY) LJ1 B2 -microglobulin ,—zay
Oyl D 4 Les 5 Bz -microglobulin il slasYl Cuip
b %y iy HLA omes¥ diisudl ALl 3 gy 2asisa)l (1) debeal

VA



NOMENCLATURE FOR FACTORS
OF THE HLA SYSTEM

Locus A Locus B Locus D
Al BS* Dwl
A2 B7- Dw2
A3 B8~ Dw3
A9 B12°- Dw4
Al0 B13- Dw5s
All Bl4- Dwé6
A25 (10) B15°- Dw7
A26 (10) B17* Dw§
A28 B18- Dw9
A29 (19) B27* Dwl0
Awl9 B37* Dwi1l
Aw23 (9) B40" Dw12
Aw24 (9) B16*
Aw30 (19) Bw21°*- Locus DR
Aw3l (19) Bw22- DRI
Aw32 (19) Bw35- DR2
Aw3l (19) Bw38*(16) DR3
Aw34 Bw39-(16) DR4
Aw36 Bwdl- DRS
Awd3 Bw42- DR6

Bwd44°(12) DRw7
Locus C Bw45-(12) DRw8
Cwl Bwd6~ DRw9
Cw2 Bw47- DRw10
Cw3 Bw4sg-
Cw4 Bw49*(21)
Cws Bw50-(21)
Cwé Bw51%(5)
Cw7 Bw52*(5)
Cw8 Bw53*

Bw54-(22)

Bw55-(22)

Bw36-(22)

Bw57-(17)

Bw587(17)

Bw59°(8)

Bw60-(40)

Bw61-(40)

Bw62-(15)

Bw63~(15)

The numbers in parentheses represent previous assign-
ments (supertypic specificity). HLA-B locus antigens can be
further typed by their reactivity with HLA-Bw4 and HLA-
Bw6 antisera indicated by * or -.

(YY) ¢ dor

gl LS mhaos (5 ¥y g glong Soll gy L Ogr oy Sy e
ol Bl Yooy (s plony Sl K8 51D L pSS e Ui dizmy (I
B HLA ol JuxG L el Gilgl plldy ploadl plladt oy
G L skl ot il D Wl by Yl dy gl S

vA



€00 o A bt Al 25l 050 az L ey J) HLA Sl
il Lo Ve o Yy dpglony SSLA b5l 055l 0
AL S 3 LY sl Yl degiy i Lgean 8 HLA Sl

HLA-AB,C ol b (Class 1) J ¥ g o it ) sy
N L sl e o oA LT e (55 o o 055
Lol Ll s Sy bl LA UYs s HLA-AB,C ol o s
S el 0 I iy Mgl g LSy U1 Lty LI s g
vo Wl (C-1) V- Wl Lt Ll e L Slisy LI g b N L
Vo e L B e e g8 0 L Sl e (C-3) v Wy (C-2)
by oo S L8 dayly) Je C-3,C-2 el =Y S q...af ol
gy Baipy 1 C-B il Go b e Yoo Gyl Sadl e Al AL
L~A|..l.>v1 CEJ u:;lh.a o d_,gb_, L__,Lé..._.U! i,léu.“ ch.« go u‘:‘u‘ &J"_-.“ &
Wygity Geady (P10 - YAG) sl jauls Yo o (gyiy LAl slie J51s
...L_pl:._.:." Al A‘}g-f (‘") rj) M‘ c&x z.ﬂ.:aaﬂ." wdslsy L alay
CHLA bl e I QJL» Lol dath

(V) o, S



Ll Jodhee I o pdine gt S e po A Ll s b

O S s et e g IS 0S5 (Asparagine)ivoe s AN LYl

2l Gl LS Lol (VY) o6y JSA mdy L D3l YE o S
CHLA Slanl 0,5 3 eald I saaedd!

Sialic acid Sialic acid Sialic acid
Galactose Galactose Galactose
Glucosamine Glucosamine Glucosamine

I I I

Mannose -mannose-mannose -glucosamine-glucosamine

I [

Fucose Glucosamine
i ] |
Asparagine
(V) r.i, Jsa
il LYl olesYl i 3 Weam 6 HLAAB,C bl Cilis
S Wit e gl S Vke g o L
VAE_AVV, VAN Veey Ar 0

oy ol Lhaodl L el LIS s Jo oW gl o Jans
LY

4-%3ysB sDC/MB,D/DR lonsl i(Class I W ¢l Jouds doys
Wlle adlyny Slabast by Ll sl IS Laolzal & J W g3t S
LYy Sy S
Pl Ll Ll 5azy (B) by () W ) G g gl Judhs s
Ll e Joos L JIdl e Opdls Feen e SV ey P rr

AN



i S BB Dby gt peegare g L B (= Ll
o wdly gl Bgara (2Bl i (P e B) Ly AL Y
SN B il

Al Wt gl sl JesDhes bl (V1) oy JSH mdy

a
o)
%
B
o O
 §
| — CHO
1i:::>
Papain —»
/ Membun.
COOH COOH

(\Y) ¢ Jsa

bl T U ont¥E sy G gl e gy

HLA-AW23 , HLA-AW Jto oplice o8 | HLA-A9 o sYI Dy 0
. HLA-Aw26 5 HLA-AW25 J| HLA-A10 .~sYly

Jradll dauly lede Gl 0 AN (HLA) doned! s s
le Gpadl o2 Ay (Serologically defined = SD) ilaui LU
(LD) dstialll clansl 551 Lglind L an dslaadt LA Jolis
. (Lymphocytically defined =

AY



HLA Stonsl ol sbaal plua Y1

I9G ¢y o Wb HLA Slonsl 26Ul sladdl plaVl hans 5az

S Y e it Sy eazedl ot Lpaline o STl sy
S Sl dany Lgih 3 LA daaadl ANti-HLA GaLad! (L..,.-VI alzi
ot 58 Logana o1l Lol sl LS Jols pits cilins LS papale
A sl Jaddl sa ( HLAA2 o) HLA o8l Joass 133 Y0
A ladl WA s ae Jolis A dslaadl pla™ L L o
LY an as Jelis JI Sl (Long Antibodies) 4 yhll, llonsl Joss
oan a3 . (Short Antibodies) i .adlly Lelimst Joass ﬁl;Jl -
I Sglize 3y sl ae ae Jolis 3 gl Salnz Bsladdl ol ¥l
HLA-BW15 5 HLA-BWS il ae Anti-HLA-BWES slaall el Jolic

. i;,l.i:; 4':,.3.3
C:l,.ll, Lol 35yt 3oLl rL..?SH oan (YY) o) Jyaadl e
Cross-reactive HLA antigens B 3 A
HLA-A locus HLA-B locus

Al, A3, All B5, B18, Bw15, Bwl7, Bw2l, Bw35

A2, A28 B7, B27, Bw22

A9, Aw23, Aw24 B7, B13, Bw40

AlO, All, Awat, Aw26, Aw32 B8, Bl4

Aw30, Aw3], Aw32, Aw3ld Bwl16, Bw38, Bw39

(YY) o5 J >
Pl b Lo 43l iolis Ul isliaadl plxW any 0,55
el s L6 Blad)
(Linkage Disequilibrium) O e & Jai 3
S5 Lan pe Aol 20 HLA Lglonsl QlISy L1 Julgall jan dag
SVl Gan (YF) od) Jydad! e -5 S8 WLl e e Gy Y
05 e JS& HLA clasl dals

HLA alleles frequently associated /. ssibly through disequilibrium)

Loci
Aand B l Cand B | Band D
Al, B8 Cwl, B27 Bw35, Dwl
A3, B7 Cw2, B27 B7, Dw2
A2, BI12 Cw2, Bw40 BS, Dw3
- Cw3, Bwls Bwl5, Dw4
(YF) o5 J i Cwd, Bw3S Bw16, Dw5
Cw5, B12

AY



Lo Dy B ailyadl ol Jualyadl (g 052l 22 Bl Gom
B el clomasl o Gl pte Of Lids HLA (i) iliaddl Slegpamad!
D aipll sl e il Bale wily
Lomemd) &b galt

(Histocompatibility)

Lyl legenall ABO ol o by s polly il o Gl ey
ar Jo$ L ol Gl ot e Jil Lol Slegamall HLA pllasy
nipadl 8 Bladdl sl slazul Gapally gl G ol 3L
Lol L jelly gzl fas e HLA Slasily slasdl U Oy
SlaS Jo gy B Al by plialls sl CUySa ja JB s
Lhanll 3l plasncaly domedl Dilyadly (Ll oy eyl LRI 0 8,8
oa el LR ssladl rt..An Juzt 381, . (LD) Lyl 3kl (S.D)
RRVE R A N TR E S il e C’:"'H Jrase o B3gmpally clLa i
LA Jos Oy Sl odt Bmps iy Jpiiadl el iy Lopm A5 LS
ol ¥ i die Dbl f paddt miliall &5 Al piaz of iy of ol
NS LN PYRp R FANURT EN U SOURN I AW W, ENTRTE N R RN

(S.D) Jlad¥l plascl HLA ol oo iSOl

Lylacddt Ll e hadst JUal HLA clansl e 2SIl 3 b jas
WS i3y el paey Lwlo> 3ady Lesbl, (polylymphocytoxic)
didiaedly WS Ladl JSH Gk e Solaall

JSe Y o i Dgliad W Glas e JSa Y o Gl 0da iz
oie oo S0 Bl Ll Ciual i Dl 5l Loply Jaadl
oases . Eosin dns BLo) 5 g Ll and Slasdl e O
Rror R LIV T RS [ R FAVRp [P P HIE I AP WU, WA
Juaelit Juail o e plasizal Comy olaall fuaddl ae ol (g1 HLA
S 5y s gy e O padl) Lilias plaas e i3loall
MVEN PR

At



(LD) &sliall LA Glae plaszuly HLA ool o0 iasl
UMl Jod ) e HLA clamsl e (LD) dglaa il oSt 3 b dazes
llst Lel)) poad L dgeadl Llaedll LA bl e dadl Llil Ul
R LI U LW C"";[ - (Mixedlymphcyticcutture MLC) & slaa it L3I
petadl pdeall iy il LBl S Y,y HLA Sl
Jo& Loy obd (2-3 DCiMM) (5,55 ,Ka Y-\ Ly (H3-Thymidine)
heaS B Latzadl LI DNA by . aliially dgindl & yliaUl LI
bl el s el LU G)U we c.‘...!l el e 5,8
& SOy HLA sl Cilise e 228Ul 5 (MLC) &laal LI
P b WS Slegana 1 e ST asde Jud Do Slegena J] LY i
L_s‘,u..,Ul a3,k ‘,.Ar g“- Ly . DWI1, DW2,..., DWE6,... etc

'\

-: (Homozygous typing Cell) iuloeadl &ylieddt LNSY iz
Lolidl L Jalgadl puilndy et Lgliad LMt cizeadl i  pusez
Lo ol Jols oF Spam pde oty il LA 50Y HLA olansh
Lzt Lolaadh LI bl Gillai ) Gsliadl LI st ey
Cimibrzadl Lglaaddl LW colanss! o Al e Al

datidl yliadll WA il - o

Lol s Ul LY S e (Primed Lymphocyte Typing= PLT)
oam Al Azl BB B dbaadl Llaa Ul L duy daiell
o e o ] @) S5 1] dgedl il I G
Lol Lolaadl LA e dha ol Lyl il LS ass . LI
g V4 s oYl o glind U3 e g,

Slasdl 35 Gl b Jeladl dhamaedl Ll gl WA fus
Mazal . (.;JJL c‘...!l gt Olacad dazy S (sl VYZEA)
izl e Slela sde IV Adieddl LISIE ) il iy odguiVly 5 g8l
o byt 2, L3 iyl esdn dmpe da LS ol Ty . Glas!

Ao



I el 2L r el ] sl el B i el ] s
A A L s By e beSe plkl Lot ] Jpeapl) i
Sl e po bab bode by S0 DA Dgliadll L3

» sl

AR



el bt &ty el lbladl

AY



ol el bl
Aall Globsy Bagadl Bl g Jo el ELy bl e
oo Budgieadl L OIS 13 pzinadl o fejamy BLES sgdou 045 45 1
13] liis Lo dps O30 B WS o 50 o idims by o L
LS elly La iV el By e LSV dadlyy 88 Bugreadl 21 SIS
S LY At el B i OF bty
RTIES [
el LY
Aokl Bols Y
o e st ot B2 g
ey by Juad 3 -0
LSy p Al Lad od Y
cilea el e el iy SbLE s
oF okl e sae ST i S BLEE ez oo g Y B Ly
23 Gie 589 ¢ g Laals dppalendly L0, Lol pual ) Jds 5, b
Lol Mt faimy pllly gl e i Leand il
wiyllany iy b iedl o gl Gy G DL Jray o 2l BLEI Y
RS CON [ R YN | (> o
DU Slaalt Gasd b ol dily ezl e gl o Llas o3

IS PUCTIPR I PRI

A



LA e Bl 403 DB et G o 0 e T N
b 0 S st L) oSV Sl Daldy J& e el 505 Bl Y
casdt LW sae
el Julyey Lpadll planall LUS @iy el o)l e el 858 B0l Y
LW sae b5y delidl folye e Lyl e ‘....,_Jl 58 sl -¢
celal
or s J2Y ezl we o pall Slhanl e Ogila e plll e oS
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*EAP, Erythrocyte acid phosphatase; GPT, glutamate-pyruvate transaminase; PGM, phosphoglu-
comutase; EsD, esterase D; AK, adenylate kinase; ADA, adenosine deaminase; 6-PGD, 6-
phosphogluconate dehydrogenase.
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