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Original article
Development of in-house real-time polymerase chain reaction for HLA-B

locus typing

Jiraporn Prasertsang, Sasijit Vejbaesya, Komon Luangtrakool and Viroje Chongkolwatana

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:

Introduction: The human leukocyte antigen (HLA) play an important role in the immune system by presenting
peptides of the foreign antigen to the T-cells. HLA genes are diverse in population especially HLA-B which is
the most polymorphic. HLA is currently being tested to look for genes that are associated with diseases, drug
allergy and for organ transplantation. Currently, real-time polymerase chain reaction (PCR) technique has been
more popular in HLA typing due to more convenience and less time consumption than the other techniques. The
standard methods currently used are PCR-sequence specific oligonucleotide (PCR-SSO), PCR-sequence-specific
primer (PCR-SSP), and real-time PCR. Objective: To develop HLA typing (HLA-B locus) assay using in-house
real-time PCR for routine testing and reduce the cost of purchasing commercial kits. Materials and Methods:
Platelet samples from the donors with known HLA-B types at the Department of Transfusion Medicine, Faculty
of Medicine Siriraj Hospital were typed by the developed in-house real-time PCR. A total of 45 samples were
typed by 22 pairs of primers for HLA-B and 10 samples were typed by 5 pairs of primers for HLA-B*15. Results:
Similar results were observed when the in-house real-time PCR assay for HLA-B and B*15 were compared to the
routine methods. Conclusion: The developed in-house real-time PCR for typing of HLA-B is the useful technique
with rapid and accurate results and less cost per test than the commercial real-time PCR kits.
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Table 1 HLA allele specific primers for B-locus

Inaanl Yauaigdod wavane

Mix No. of sense  No. of anti-sense =~ Amplicon size T'n calling Specificity of HLA-B*
primers primers (bp.) (°C)
1 203 285 405 90.97 07
2 242 220 564 93.46 07, 08, 41, 42, 55
3 243 215 486 80.31 13, 15, 46, 55, b6
4 192 214 421 83.76 13, 15, 18, 35, 37, 40, 41, 44, 45, 48, 49, 50, 52, 53
5 187 214 458 84.91 15, 18, 35
6 280 281 149 89.31 27, 44
7 193 223 369 82.81 07, 13, 15, 18, 35, 42, 51, 53, 53, 56
8 188 212 606 78.70 08, 18, 35, 37, 44, 51, 62, 53
9 209 217 612 88.51 08, 15, 38, 39
10 1719 237 404 92.18 15
11 272 218 627 80.23 40, 41, 44, 45, 47, 49, 50
12 272 393 480 90.59 40, 44, 49
13 240 241 460 83.36 35, 46, 56, 67
14 209 229 567 82.31 07, 15, 27, 38, 40, 48, 81
15 242 215 383 79.99 07, 13, 15, 18, 35, 39, 40, 45, 50, 54, 55, 56, 82
16 193 216 451 76.18 07, 15, 35, b1, 55, 56, 78
17 202 236 487 84.35 51, b2, 78
18 395 236 421 83.57 54, b5
19 209 236 422 82.79 07, 08, 13, 27, 39, 40, 51, 52, 55, 56
20 203 238 561 82.46 07, 15, b4, 56, 82
21 194 224 351 79.23 57
22 1719 438 421 92.01 08, 13, 15, 27, 37, 38, 40, 44, 47, 49, 51, 52, 53, 57, 58, 59

Table 2 Allele specific primers for B16 Tm calling = 81.04

Mix No. of sense No. of anti-sense =~ Amplicon size Specificity of HLA-B*
primers primers (bp.)

1 1343 528 414 16:02, 15:13, 16:31

2 208 223 319 16:13, 44:06, 51:04, 53:01, 53:02, 68:01

3 243 1296 427 16:01, 15:05, 156:08, 15:11, 156:12, 15:14, 15:15, 16:17, 15:19, 15:24, 15:28,
15:30, 15:31, 156:33, 15:34, 46:01, 44:08

4 1343 516 291 16:31

5 189 223 358 16:21

kAg anti-sense primer (5-3° GCATCTTGCTCTGTGCAGA)
dm3uMYh real-time PCR laamsia3esl 1x reaction 1
tube 0.5 mL. ld master mix 499 CYBR Green I (Roche,
Switzerland) 10 pL, ‘1:51 autoclaved deionized water 2
ML, sense primer WaY anti-sense primer pEa 0.5 pL
&30 IC sense primer 1 pL ee IC anti-sense primer
Teoeheay 1 pL 19 DNA 5 pL laash/ln LightCycler 480
multi well plate karDaMeuAL PCR tray seal sirlaelst
reaction wnaﬂﬂﬁﬂg’mqm PnshhiLeEeg LightCycler
480 Roche Diagnostics, Switzerland @%GI‘JJ‘J LNTNATYI pre-
incubation 1 cycle ﬁqmmﬁ 95°C 5 ¥ amplification

45 cycles lauldguunnd 95°C 10 Fwifi 60°C 10 Fwi
WA 72°C 10 39 melting curve 1 cycle ﬁ'qmm:ﬁ 95°C
5 91 65°C 60 271 Wag 97°C  continuous, cooling
1 cycle ﬁ'qmﬂngﬁ 40°C 30 A9 I@ﬂﬂf LightCycler 480
software release 1.5.0 SP4 M melting temperature
(T ) Wa¥ melting peak Tumsaenezid
BAWIAINIADG

hen T Al Reuietumemnasmnzaousasiada s
AIDAIN sensitivity, specificity Lay accuracyiﬂﬂi‘ﬂﬂi LN

MedCalc (https://www.medcalc.org/calc/diagnostic_test.

php)

J Hematol Transfus Med Vol 31 No. 3 July-September 2021



MINGNW in-house real-time polymerase chain reaction §1%TLUM36172 HLA-B locus 257

NAMSANIN

nFhath e amaaTitIAsI96AE R real-time PCR 910
in-house primers ¥NM39533 HLA-B S 45 Fhaehs
Towld primers 22 ¢ iitows73 HLA-B*07, B*08, B*13, B*15,
B*18, B*27, B*3b, B*37, B*38, B*39, B*40, B*44, B*46,
B*48, B*b0, B*b1, B*52, B*b4, B*bb, B*b6, B*57, B*58 "%ﬂ
\94 homozygous W 8 AL LAY heterozygous 1% 37
A1 SoLEa 1 Table 3 UAYAT73 HLA- B*15 S1unamsi
10 §R8ths WU HANIATINRTITM AeaFanRERILART
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Lmama‘um T calling 984 primer specific Y control wvl,(ﬂ
yhnanesausN condition 3Aausiehs sl aauazila
Wl E wonaNIiEas HLA-B*40 71 POR-SSP (Morgan
kit) mmsauaﬂ%"ﬁ@ 4 digit W6l in-house real-time PCR
vanlaiies 2 digit
M35 real-time PCR dwifumsasia HLA w357
flonahuazhimneaondisgelaelfhalumansasunh
fnd Ay ) A 4o oan 4
F30ue) feltiam 1.30 Falaa Luamammﬁmmﬁmﬂﬂu
i L‘ﬁ‘% PCR ssp ldavheaudisnnéa 3 Gﬁﬂm uay
Swmetuaou s pre-PCR, PCR Wa¢ post-PCR T8l
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fnldaneramameseUEmsLEARI19 real-time PCR A1n6hg
Usznel Wafiauiiuwas duyusanmaaey HLA-B whriy

Sample no.  Routine HLA-B typing In-house real-time PCR Sample no. Routine HLA-B typing In-house real-time PCR
(PCR-SSP/SBT) (PCR-SSP/SBT)

1. B*07,156:02 B*07,16:02 24. B*40,46 B*40,46

2. B*07,27 B*07,27 25. B*44,50 B*44,50

3. B*07,46 B*07,46 26. B*44,50 B*44,50

4. B*08,156:13 B*08,156:13 27. B*46,67 B*46,57

5. B*08,27 B*08,27 28. B*48,61 B*48,51

6. B*08,40:01 B*08,40 29. B*48,38 B*48,38

7. B*13,52 B*13,52 30. B*50,50 B*60,50

8. B*13,39 B*13,39 31. B*51,16:02 B*61,16:02
9. B*13,46 B*13,46 32. B*51,54 B*61,54
10. B*15:02,46 B*15:02,46 33. B*52,16:02 B*62,15:02
11. B*15:21,40 B*15:21,40 34. B*52,57 B*62,57
12. B*37,37 B*37,37 35. B*54,156:02 B*54,15:02
13. B*18,44 B*18,44 36. B*54,556 B*54,55
14. B*18,40 B*18,40 37. B*55,15:02 B*565,15:02
15. B*27,38 B*27,38 38. B*55,556 B*65,65
16. B*27,35 B*27,35 39. B*56,27 B*66,27
17. B*3548 B*35,48 40. B*56,56 B*56,56
18. B*35,46 B*35,46 41. B*56,56 B*56,56
19. B*37,37 B*37,37 42. B*b7,68 B*67,58
20. B*37,37 B*37,37 43. B*57,40:01 B*57,40
21. B*38,156:02 B*38,16:02 44. B*b8,16:21 B*58,16:21
22. B*38,39 B*38,39 45, B*58,38 B*568,38
23. B*39,39 B*39,39
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Table 4 Sensitivity, specificity, accuracy for HLA-B locus and HLA- B*15

HLA allele N Sensitivity % Specificity % Accuracy %
B*07 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*08 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*13 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*15 10 100(69.15-100) 100(95.49-100) 100(95.98-100)
B*18 2 100(15.81-100) 100(95.8-100) 100(95.98-100)
B*27 5 100(47.82-100) 100(95.98-100) 100(95.98-100)
B*35 6 100(54.07-100) 100(95.70-100) 100(95.98-100)
B*37 6 100(54.07-100) 100(95.70-100) 100(95.98-100)
B*38 5 100(47.82-100) 100(95.75-100) 100(95.98-100)
B*39 4 100(39.76-100) 100(95.70-100) 100(95.98-100)
B*40 5 100(47.82-100) 100(95.75-100) 100(95.98-100)
B*44 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*46 6 100(54.07-100) 100(95.70-100) 100(95.98-100)
B*48 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*50 4 100(39.76-100) 100(95.70-100) 100(95.98-100)
B*b1 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*52 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
B*54 3 100(29.24100) 100(95.85-100) 100(95.98-100)
B*55 4 100(39.76-100) 100(95.70-100) 100(95.98-100)
B*56 3 100(29.24-100) 100(95.98-100) 100(95.98-100)
B*57 4 100(39.76-100) 100(95.70-100) 100(95.98-100)
B*58 3 100(29.24-100) 100(95.85-100) 100(95.98-100)
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Figure 2 Melting peak of HLA-B*15:02 Tm calling = 81.04, IC = 84.61
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