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Development of a Web-based Program for the Identification of Human Leukocyte Antigen
Antibody Specificities
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Background : Panel reactive antibody (PRA) test is used to determine whether a patient awaiting
transplantation is previously sensitized. Tail analysis algorithm is widely used to identify antibody
specificities, but it is very difficult to perform manually.

Methods : To develop a web-based program, PHP (5.1.2), Apache (2.0.55), and MySQL (5.0.22)
were used. Tail analysis algorithm was applied to identify specificities, which analyzed statistically 2 x
2 tables representing reactivities to broad antigens, splits and cross reactive groups (CREG). Exploit-
ing two CREG classifications of Rodey (R) and Takemoto (T), antibody specificities were identified
by 3 methods (ABC, R-ABC, T-ABC) simultaneously. Performance of the system was evaluated using
159 samples that showed =6 PRA% by a lymphocytotoxicity assay.

Results : A web-based system that can identify HLA antibody specificities was implemented on
www.koreanhla.com. Among 159 samples tested, antibody specificities were identified in 151 (95.0
%), but not in 8 samples with PRA >97%. Among the 151 samples, 110 showed broad or split speci-
ficities and 41 CREG specificities.

Conclusions : We developed a web-based computer program for the identification of HLA anti-
body specificities. Accessible to everyone on the internet, this program should be of help in sharing
PRA results among laboratories. (Korean J Lab Med 2007;27:458-63)
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PRA ZAFE AEAHOE HAEA A EEAH (complement-
dependent cytotoxicity, CDC)& Zo] AF&3l1 9low A& w1l
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Table 1. 2x 2 contingency table
Antigen “X" on cells
+ -

Reactions of serum “Y” * a b a+b

- [ d c+d
a+c b+d a+b+c+d=n

a=number of panel cells with antigen X that react with serum Y. b=num-
ber of panel cells lacking antigen X that react with serum Y (false posi-
tives). c=number of panels cells with antigen X with fail to react with serum
Y (false negatives). d=number of panel cells that lack antigen X and fail
to react with serum Y. a+b=the total number of positive reactions. c+d=
the total number of negative reactions. a+c=the total number of cells car-
rying the antigen. b+d=the total number of cells lacking the antigen. a+
b+c+d=n=total number of comparisons.The value of Chi-square can be
computed according to the general formula: x?=(ad-bcy’n/(a+b)(c+d)
(a+c)(b+d).

459

Siohd A9 Brpsg dojgk & 4 itk wEh B Aol
il analysis YV EEHS 7|HC 2 HFH 2 IYE /)Es)

tai
7 s

H rlr &,

A7k 2279 PHP (51.2), Apache (2.055), MySQL
(5022)& o]-&3iA /Eatsitt. PHP (http://www.php.net) &=
HTML W& 23 9E doj2H 502 HTML oA & @&
F A 3k Ve T dom sl Al wHEolRl
Aol opg}t FFPo|BR o|F o]&3trh Apache (http://
www.apacheorg) = A AAZOE 7P} Eo| AMEEHT 9=
HTTP Awo|n PHP9} st & F7HEo|BR ol& o] &3}
oM MySQL (MySQL Inc, CA, USA) Tgk 3718 dlo]
Ejijo] 20| B o]F o] 8319t o]gfd HMAIES Intel (R)
Pentium (R) 4 CPU 3.00 GHz7} ©A]¥ Debian”]%F Linux
Server (Ubuntu 6.0)°] Ax]3s}e] °"7]HP ZZ2 o] o]gx9
SAol tisiA mEA SHE F AEE S
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Table 2. Broad specificities and splits for HLA-A, -B

HLA  Antigens included HLA Antigens included
Al 01 B16 16, 38, 39
A2 02 B38 38

A3 03 B39 39

A1 1 B40 40, 60, 61
A24 24 B60 60

A26 26 B61 61

A19 19, 29, 30, 31, 32, 33 B44 44

A29 29 B46 46

A30 30 B47 47

A31 31 B48 48

A32 32 B50 50

A33 33 B5 05, 51,52
B7 07 B51 51

B8 08 B52 52

B13 13 B22 22,54, 55, 56
B14 14 B54 54

B15 15,62, 75 B55 55

B62 62 B56 56

B75 75 B17 17,57,58
B71 71 B57 57

B27r 27 B58 58

B3 35 B59 59

B37 37 B67 67
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Table 3. Rodey CREG classification

CREG Antigens included

AICREG  A1,3,11,9, 24,10, 26, 28, 68, 69, 19, 29, 30, 31, 32, 33
A2CREG  A2,28,68,69,09, 24,B17,57, 58

B5CREG  BS5, 51,52, 35, 21, 50, 17, 57, 58, 15, 62, 75, 70, 71
B7CREG  B7, 8, 13, 27, 22, 54, 55, 56, 40, €0, 61, 67, 48

B8CREG  BS, 16, 38, 39, 59

B12CREG B12, 44, 21, 50, 13, 40, 60, 61, 48

BwACREG A9, 24, 32, B13, 27, 37, 38, 44, 5, 51, 52, 17, 57, 58, 59

Bw6CREG B?7, 8, 14, 35, 39, 46, 48, 50, 22, 54, 55, 56, 40, 60, 61,
15,62, 75,67, 70, 71

Abbreviation: CREG, cross reactive group.

Table 4. Takemoto CREG classification

CREG Antigens included

A1CREG A1, 3,11,19,29, 30, 31
A10CREG A10, 26,32, 33

A2CREG  A2,9, 24,28, 68,69, B17, 57, 58

B5CREG  B5, 51,52, 35

B5C2 B5, 51,52, 15,62, 70, 71, 75, 17,57, 58, 21, 50, 35
B7CREG  B7,8, 13, 27,47, 48, 22, 54, 55, 56, 40, 60, 61, 67
B8CREG B8, 14, 16, 38, 39

B12CREG B12, 44, 13,37, 47, 21, 50, 40, 60, 61

Bw4CREG A9, 24, 32, B13, 27,37, 38, 12,44, 47,5,51,52, 17,57,
58, 59

Bw6CREG B?7, 8, 14, 35, 39, 46, 48, 50, 22, 54, 55, 56, €0, 40, 61,
15,62, 75,67, 70, 71

Abbreviation: CREG, cross reactive group.
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(www koreanhla.com)., H43HE 12199 FoaE2] HLA
VA GEREE FAE tolHMe| A2 ASE BeEoA =
EHE NZ AT 4 JeE 223388 399 th(Fig. 1). 9d
o A7le MEE ZE ARA s 24T A=E 8%
ot BASHA dlg Edlo] & Ao HFE dE¥sty 4
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W A Eo1de] 5 YERES 813 tk(Fig. 2).
sAE 7t gAEe ¥R AYY(TP) HE F, 454 (FN)
Hd 5 AYI(FEP) A+ ASH(TN) g +9 FtolAlF
He HAFY, g 92 E5hske dde F /N (TP+FN)
T AFH(TP) Hd & F HES HAFES AthFig. 2).
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AT T F 15170004 A7 SAE AT A7 SAEHA
H 872 PRA 97% ©]3o|Sith dAEolAdo] 4% 151

TRAY position Result  CELL ID HLA-A HLA-B  HLA-C

1A 7A T010464 24 31 54 58 01 03
1B 7B T920222 02 03 61 27 02 08
1C 7C T940589 02 30 14 38 07 08
1D 7D T920072 02 26 27 54 01 03
5F 11F 7890604 02 26 35 54 03 14
6F 12F TO00043 24 33 52 58 03 12
6E 12E T940367 26 33 44 55 01 14
6D 12D T020672 01 24 62 67 03 14
6C 12C T970147 02 33 46 58 01 03
6B 12B TO00359 24 24 62 35 03 03
6A 12A TO10093 02 24 61 59 01 03

ANALYSISl

Fig. 1. The input screen of the computer program.
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PRA :18 / 36 (50.000%)

Method :T-ABC

1. B5CREG
. TP=13, FN=0, FP=5, TN=18, chi=20.348
. TPATP+FN) = 13/13 (100%)

2.B46
- TP=2, FN=1, FP=3, TN=17, chi=4.093
- TP/(TP+FN) = 2/3 (66%)

Fig. 2. The output screen of the computer program.
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