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Background : Panel reactive antibody (PRA) is to screen and identify HLA antibody. Majority of
antibody specificities in high-PRA are directed against cross reactive group (CREG). Thus, this study
was to know the advantage of identifying CREG specificity and whether antibody specificities are
changed according to CREG classification.

Methods : HLA class | antibodies were identified from 159 sera from 108 patients in Asan Medical
Center, who had shown more than 5% PRA by anti-human globulin (AHG)-complement-dependent
cytotoxicity (CDC). Tail analysis-based computer program was developed to identify specificities,
applying both Rodey (R-ABC) and Takemoto (T-ABC) classification. The results were also compared
with those obtained when without CREG application (ABC).

Results : Among 151 cases in which HLA specificities was identified, the frequency of CREG
specificity was 22.5% in R-ABC and 27.2% in T-ABC. Eleven cases showed CREG specificities
only in one classification. However, the individual antigen specificities in one hand were all includ-
ed in the CREG identified in the other hand. CREG specificities in samples with PRA >50% (60%)
were more frequently identified than those in samples with PRA <50% (9%) (in R-ABC, P<0.0001).
Without applying CREG to interpretation, specificity was not identified in 9 cases.

Conclusions : Application of CREG enhanced the rate of antibody identification. Antibody speci-
ficities of those cases where CREG specificities were different between Rodey and Takemoto clas-
sifications were almost the same when compared at the individual antigen level. Therefore, it was
thought that it makes no difference to use any one of these two classifications in interpreting PRA.
(Korean J Lab Med 2008,28:362-70)

Key Words : Panel reactive antibody, Tail analysis, Computer program, Human leukocyte antigen,
Antibody specificity, Cross reactive group (CREG)
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Identification of CREG in AHG PRA
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ulin, AHG)-EA|2]&A] A|2EA ¥ (complement—dependent
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Table 1. HLA distribution of 11 PRA lots and allele frequencies in Korean population[22]

Allele Allele Allele
HLA-A  EQUeNSY ) e 1D (o)’ HLAB  eqUenoy | ey 1D (%) HAC  eaUenoy ooy o (%)
in Korean in Korean in Korean
(%) (%) (%)
Al 1.46 4.68 7.45 B7 3.88 4.42 6.28 Cwi 19.58 18.18 4.76
A2 30.42 26.52 22.34 B8 0.32 1.39 711 Cw2 0.97 1.64 14.29
A3 1.13 253 1.06 B13 5.83 3.54 5.44 Cw3 24.11 24.75 9.52
Al 11.00 7.70 14.89 B14 113 2.27 0.42 Cw4 6.96 11.62 19.05
A24 22.81 2285 2553 B27 4.69 5.30 2.51 Cw5h 0.81 114 2857
A26 8.42 9.22 7.45 B35 6.95 6.44 4.18 Cwe 5.66 5.56 14.29
A29 0.32 0.88 0.00 B37 0.81 2.40 0.00 Cw7 11.17 14.77 476
A30 5.34 4.80 1.06 B38 1.13 1.39 2.09 Cw8 10.35 6.06 476
A31 4.37 4.30 8.51 B39 1.78 253 1.26 Cws=12 292 2.91 -
A32 0.32 0.00 0.00 B44 8.41 7.83 7.53 Cws=14 15.04 10.73 -
A33 14.40 16.54 7.45 B46 6.15 5.05 4.60 Cw=15 2.42 0.88 -
A19 - - 4.26 B47 0.16 0.00 0.00
B48 2.75 152 4.18
B50 0.16 0.88 3.77
B51 12.79 8.71 8.37
B52 2.43 2.15 2.09
B54 5.02 6.44 2.09
B55 2.59 3.54 1.67
B56 0.48 0.00 0.00
B57 0.32 0.00 0.00
B58 5.83 6.82 293
B59 1.46 2.53 4.18
B60 3.56 5.31 4.18
B61 777 4.67 1.26
B62 9.55 9.97 293
B67 0.81 3.03 3.35
B71 1.78 1.14 3.35
B75 1.29 0.25 0.42
B5 - - 5.86
B15 - - 0.00
B16 - - 0.00
B17 - - 0.00
B22 - - 1.26
B40 - - 6.69

*, The proportion of the number of the corresponding antigen among a total number of antigens (36 x 2 x 11=792 antigens) in the individual locus of
11 PRA lots; ', The relative proportion of identified HLA specificity with the private or broad specificity in the individual locus (CREG specificities were
not included).

Abbreviations: PRA, panel reactive antibody; CREG, cross reactive group; ID, identified.

SRR oo 848 A|LJska 1031, 15170 thste] AuS o)A} uke AlRe 2o (A1 217, A% 19), 30701k, )4
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Table 2. Frequency of identified antibody specificities to private, broad antigens and CREGs

ABC*(N=151)  R-ABC'(N=151) T-ABC'(N=151) ABC*(N=151)  R-ABC'(N=151) T-ABC'(N=151)
Antigen Antibody- Frequ- Antibody- Frequ- Antibody- Frequ- Antigen Antibody- Frequ- Antibody- Frequ- Antibody- Frequ-
identified ency identified ency identified ency identified ency identified ency identified ency
person (N) (%) person(N) (%) person(N) (%) person (N) (%) person(N) (%) person(N) (%)
Al 7 4.64 5 3.31 6 397 Cw3 2 1.32 0 0.00 0 0.00
A2 21 13.91 16 10.60 16 10.60 Cw4 4 2.65 5 3.31 5 3.31
A3 1 0.66 1 0.66 1 0.66 Cw5s 6 397 5 3.31 5 3.31
A1 14 9.27 15 9.93 16 10.60 Cwb 3 1.99 0 0.00 0 0.00
A24 24 15.89 16 10.60 16 10.60 Cw7 1 0.66 2 1.32 2 1.32
A26 7 4.64 8 5.30 7 4.64 Cw8 1 0.66 1 0.66 1 0.66
A30 1 0.66 1 0.66 0 0.00 Unidentified 9 5.96 0 0.00 0 0.00
A31 8 5.30 8 5.30 8 5.30 Broad Ag 36 23.84 24 15.89 17 11.26
A33 7 4.64 5 3.31 4 2.65 A19 3 1.99 1 0.66 1 0.66
B7 15 9.93 1Al 7.28 11 7.28 B5 14 9.27 12 7.95 6 3.97
B8 17 11.26 13 8.61 15 9.93 B22 2 1.32 0 0.00 0 0.00
B13 13 8.61 10 6.62 11 7.28 B40 16 10.60 10 6.62 10 6.62
B14 1 0.66 1 0.66 1 0.66 A19+B22 1 0.66 1 0.66 0 0.00
B62 7 4.64 5 3.31 5 3.31 CREG 0 0.00 34 22.52 4 27.15
B75 1 0.66 1 0.66 1 0.66 A1C 1 0.66 0 0.00
B71 8 5.30 8 5.30 9 596 A2C 2 1.32 2 1.32
B27 6 397 2 1.32 2 1.32 B5C 6 3.97 8 5.30
B35 10 6.62 8 5.30 2 1.32 B7C 6 397 6 397
B37 0 0.00 1 0.66 1 0.66 B8C 1 0.66 0 0.00
B38 5 3.31 4 2.65 6 397 B12C 6 397 7 4.64
B39 3 1.99 3 1.99 3 1.99 Bw4C 9 5.96 10 6.62
B60 10 6.62 11 7.28 9 5.96 A2C+B5C 1 0.66 0 0.00
B61 3 1.99 3 1.99 3 1.99 A2C+Bw4C 1 0.66 1 0.66
B44 18 11.92 13 8.61 13 8.61 B5C+Bw6C 1 0.66 0 0.00
B46 11 7.28 13 8.61 13 8.61 B12C+Bw4C 0 0.00 1 0.00
B48 10 6.62 8 5.30 8 5.30 A10C 1 0.66
B50 9 596 8 5.30 8 5.30 (T-RBC only)
B51 20 13.25 19 12.58 19 12.58 B5C2 4 2.65
B52 5 3.31 5 3.31 5 3.31 (T-RBC only)
B54 5 3.31 6 3.97 7 4.64 A1C+A10C 1 0.66
B55 4 2.65 4 2.65 4 2.65 (T-RBC only)
B58 7 4.64 8 5.30 8 5.30 A2C+B5C2 1 0.66
B59 10 6.62 9 5.96 11 7.28 (T-RBC only)
B67 8 5.30 6 3.97 6 397 B5C2+Bw6C 1 0.66
Cw1 1 0.66 1 0.66 1 0.66 (T-RBC only)
Cw2 3 1.99 3 1.99 2 1.32

* HLA Class | specificities obtained without CREG application; ', Identified HLA Class | specificities according to applied Rodey classification; , Iden-
tified HLA Class | antibody specificities according to applied Takemoto classification.

Abbreviation: CREG, cross reactive group.
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Table 3. Twelve cases showing different CREG specificity according to Rodey (R-ABC) and Takemoto (T-ABC) classification

Type PRA% ABC* R-ABC' T-ABC!
R-ABC only 22 B27 B44 B38° B8 B59 B27 B44 B8C B27 B44 B38 B8 B59
36 B44 Bi13 B12C B44  B13
69 B5 A2 B35 B54 B5 A2 B35 B54 B5C A2 B54
50 B5 B35 B46 Cw5 B39 B71 B5 B35 B46 Cwbs B39 B71 B5C B46 Cws B39 B71
36 B5 B35 Aft1 B5 B35 Alf B5C A1l
69' A2 B5 B35 A2 B5 B35 A2 B5C
T-ABC only 72" A2 B5 B35 A2 B5 B35 A2 B5C
72" A2 B5 B35 A2 B5 B35 A2 B5C
39 A33 A26 B4 A33 A26 B4 A10C B14
81 A19 B22 A19 B22 A0O1C A10C B59 B71
47  B44 A31 A30 Cw2 B8 B44 A31 A30 Cw2 B8 B12C A31 B38 B8 Alf
CREG difference 86 A19 A1C Bw4C B54

* HLA Class | specificities obtained without CREG application; ', Identified HLA Class | specificities according to applied Rodey classification; !, Iden-
tified HLA Class | antibody specificities according to applied Takemoto classification; *, Private specificities which belong to the CREG specificities
are marked in bold; ', Follow-up results from the same patient.
Abbreviations: See Table 1.

Table 4. The frequency of CREG specificity according to PRA%

R-ABC*' T-ABC**
Antibody
specificity PRA>50% PRA<50% PRA>50% PRA<50%
(N=40) (N=111) (N=40) (N=111)
CREG >1° 24(60.0%) 10(9.0%) 29(72.5%) 12(10.8%)
Private or 16 (40.0%) 101(91.0%) 11(27.5%) 99 (89.2%)
broad only

*, Both R-ABC and T-ABC have P<0.0001 by the Chi-square test; ', Iden-
tified HLA Class | antibody specificities according to applied Rodey
classification; *, Identified HLA Class | antibody specificities according

to applied Takemoto classification;

reactive to CREG specificities.
Abbreviations: See Table 1.
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PRA 50%% 71228 ¥ 152 Y3 of PRA 50%%
t} 2 Z$(high PRA) CREG SolAo] 54 47 R-ABC
o| A= 60.0%, T-ABCOl A= 72.5%% 3L PRA 50% ©]3}¢1 7
2= R-ABCOIAE= 9.0%, T-ABCOIA= 10.8%014 E4E
ATHE ¢ =% P<0.0001) (Table 4).

HLA-C @AIEo]do] 54H 4-(Table 5= R-ABCelA]
= 1774(11.3%), T-ABCo A= 1674(10.6%)°01 1.2 1740] R—-
ABCOlIAgE 9191tk R-ABCOlA 4% 1779 tisliAl CE A
ogk HLA-A, -B Aok gt A9o= 54
1670014 S-AsHT, 124 Table 52 %3] 1004= HLA-
CE 23 A% A A A Eoldo] Cwrez F4H §Hd
HLA-CE A&J3t o= BT 54N Cwi2 5AEA
ookt Sl 3, 4, 5= TUEAY FAHA =, Cwhb7E A
£4 07 FAEE= AS AT 5 At

FAHARE AT 307 (787l M= 307 EF(100%) oF
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Table 5. HLA-C antibody specificities identified in 17 cases
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Antibody specificities without inclusion of HLA-C in

No.Case  PRA% Antibody specificities (R-ABC”) identifying antibody specificities using R-ABC
1 33 B40 B7 B48 Cw4 B40 B7 B48 B62
2 67 A2 Cw4 B5 B67 A1 A2 A1 B5 B67
3f 22 B46 Cwb A31 B46 A31 A3
4 58 A2 A24 Cwb A2 A24 A3
5' 8 B46 Cws B46 A3
6 75 Cwi1 B5C A26 B5C
7 75 Bw4C Cw7 B48 Bw4C
8 50 B5 B35 B46 Cwb B39 B5 B35 B46 B39 B71
9 8 B46 Cw2 B46 A3
10 33 Cw7 A31 B51 B35 B7
11 64 A2 Cw4 B51 A1l A2 B51 A1l B52
12 19 B7 Cw8 B60 B7 B60 B48 B54
13 47 B44 A31 A30 Cw2 B8 B44 A31 A30 B8 A3
14 36 B51 B58 Cw4 B51 B58 B14 A31
15 75 B7C Cw4 B58 B7C
16 31 A33 Cw2 A33 B27
17 14 B13 Cwh A31 B13 B62

* |dentified HLA Class | antibody specificities according to applied Rodey classification; ', Follow-up results from the same patient; !, The results (812C,
A31, B38, B8, A11) in Takemoto CREG classification (T-ABC) didn't include HLA-C specific antibodly.

Abbreviations: See Table 1.
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o= Akl % F9] 7} g gl Eetar, g

7 EE e BRI = QUSITE, of= HLA-A, -B 14
=% *Pﬂbﬂ S Al o] A &9E HEd 5 A
oA ol2|gt Aulte Felo] #3hd o] YA OR &2 7}o]
A ghe 2 =l o=
HLA-C 5ol

EX 2 250} Table 594 %=
A 177 % 2700 A9k HLA-C Eo]4o]

B AA s 2ow OPE%ZII EH15 16]. I
o2& f2-microglobulin}e] £5-823F A3t wjFo|ek= 7}
A3 HLA-C7} 2} H €] =(peptide)ol] et A4
3L Qo] HEj=et FHs] AfelA] Faf Al do] °
Hrhs 7Hdo] Qe A ASES v /e AeR B
tH15, 16]. S Walo] ofst whE HLA-CO| 3-$-+= 34 I4
F3F 2 o] Fo] x| ¢t HLA-Cw#l2, —Cw#14, —Cw#15,
—Cwx16, ~Cw=17, ~Cw+18+ A= g8 o] §lo] kA
FUAA A LT (blank) 2 A 2] |3 QITH17], EF o]A]1H
o] AJzo]| HLA class [¥TtH= HLA-DRO] t] &85}t o A
A 9] tho] TS HLA-C F98 Z2Hols A7l =g
< 718012 ekHATHI8) 18y HLA-C FAIE 234 A%
RS o 4= glom o|AH ey PRt B s
o] SItH19-21], wehi] HLA-Coll thgt 6:}%11501*3 HE 4
Ao AlYsfof & A og AlRE, &
Al HLA-Col| tigh 3508 EOH%D} f‘f&iﬂ%ovéﬂ i3
A% dholl 2737] wliel HLA-C gASo)4e] A4=w
tE A5 8 FFE E 5 Slol HLA-CE 1128t
A] k2 79} vlaate] Hokout & 177 FollA 1oof ANt
e A0S 2ok FAEol o] v S A= gl
oA TEEl= BT-Cw7 7he] 73t AsfEE wiiol LAagt
Aod AAAZIH22-24]. & Cws EFs= 4$ Cwrol H
E2 7to|AlE 2 Bol AAo] W Cwrat Zet AMESS

T 5o

|

deioll = BT 4 DEo] F A ALt A= 5 A=)
o]l B7o] HLA-CE 233t 24 ollxl= 54 =R 29k A
olch,

AT AAE sl om ol A5l HSkE ARt
A3} 16.7%014 FAHISoldo] = S WES = Q)
o /EFAEC]JolA FFY 2 CREG Sol/d 29| W3t
7} 2} 7463% 10.4%°]91th, ESH CREG E0]4dol| A 7Ed-
2 FeE 12.5%4 = e & 5 A3
PRA Z¥}t= ghpo] Ho ], WH e ol 94'811 E}i
Aol HeS 7HAE o
o] T F L AL A
L 2 Aol 2 AN Y R S|4 B4 3

AEo ol 2 fAEl= S RIS 4= Ql9iet. ¥HHe|, Table
59] FHl 3, 4, 5ollAl= 242He] A HA ol A= Cwb FAIS
ol/do] HELAN HA Aoz B o A WA FA|S0]4
o] HEE|Z] Y9I o= test 4 (A2, A24, A3 O FHH A|
7)) sid AL o] Zto] thE 27 Th= YEbA B46S EJR
3709] do| B A2E AFstal QUS7] WiEO R A =gt

Eo]/& OE

2 AP} E & 1ol 4 Hol Aol B 5 BA6S B3
3 o] £ WA Aol 2% A9 |07] ujo] B46o] 54

2] ke Aotk A2-B462 FHaSlo|A 73t oug;nﬂ

(linkage disequilibrium)& ¥ol+= dujA|go|tH22, 25].

HEFF ol sl FAISoIdol detal= A= AA ﬂx}oﬂ/\«]
T o AHErES 7L A EEo] EoHE o SH 1

AN A7 ASE 78S Wk ey AEgt A5l

A& T SlaiA= A= ok sidolx o) ZAuE S-S

= Ao vighA]sie},
3kx

1] HLA S & 4= 3199 674 5 & 87 (11.9%)°
o] g

K B4 Solgol Bape] Ao 17M<574 e =
5he A1) 3L CREG (22019, 87o] dhet 94t
FAAE S71E ARG o] BAEA ot gyHOR
KolshA goleh. B3t HLAY) chat Sol3e /Mt 47k
A7t $38 B olRe] SR ohj#l ofzlo] B ¢
A7 olel7k ks Aol Al B g 97 Bad A
o AzEr),

HLA G5 014S $4517] 913) CREGE 2183 497} &

B84 o Af-HT S OVm = “}01 AT 4= Ak

CREG A7} o] slte] #57 =7

U i ol A wlask %A}U} 7—'4—2— Hoj pgloma
7

7+ 7 *V‘ 4 A]—zﬂoﬂ _iro1 A3k W o g2 5



Identification of CREG in AHG PRA

PAsh o] kgt Aol

=1

o Of
o =

HHZ : Panel reactive antibody (PRA) AAF= A&
FUHLA) SEFA Y A2l el gA|5odE 45k A
olth, & PRA Z¥E Hols 4 $+= tii A<t (cross
reactive group, CREG) £°|/d& HQlt}, meti] £ A&
&0to] CREG FAIS $745h= 4d¥} CREG &5l whet &
A7} o GA FEpA=A] QJ Rt } o,

B 0 AR AfZoprh oA 7
globulin, AHG)—=A|2]&A4 /\ﬂii’dt” complement depen—
dent cytotoxicity, CDC) PRA A7} 5% 3121 108, 1594
= e HLA I8 FAIE skt dA501d 5485 $Ish
Tail analysis 7]9H2] AFE Z2IHo] /feE] 1o Rodey

=5 (anti-human

(R-ABO) ¥ Takemoto (T-ABC) CREG E7S 835}0] 3
A B0l ol &3, o] A= CREGE A451A] o8& 749

(ABO)2}E B aatlct,

A} : ﬂiﬂ Eo]zﬂo] %x%g 1514 % CREG E_o]klg_ Hol
7= R-ABCol|A 347(22.5%), T-ABCAIA 4171(27.2%)°]
ek, 1178 of = gk o AR CREG7} 545 9=, CREG
7b R EA o oA FAE EEES BE e &
o] CREGO 23E+= A&t CREG Eol4d<2 high
PRA #(PRA>50%; 60%)°l141 PRAZ}F 50% ©]8F31 w+(9.0%)°ll
Hlel 2 e FAHEATHR-ABC, P<0.0001). CREG &
ol/do] A&HA| = A 9olAl FAISelA o] FHEA ¢
et
ZAE : CREGE 4851 HLA FAEo1 5HES o =
= 9)9Jth. Rodey E+= Takemotool| 23t CREG 59 wh
FA O] A Zfol7k A Aol = 7HE 20 A
7golli= kol 7k §leh, whebA | o] F7HA] &5 59 SRE ©]
sto] PRAE sfiAsto| = FHe Ao & o AR,
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