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Specificities and sizes of the PCR products of the 23 primer mixes used for HLA-A low resolution SSP typing.

	Primer Mix
	Size of spec. PCR product1
	Size of control band2
	HLA-A

serology3
	Amplified HLA-A alleles4,10,11

	  15
	120 bp, 145 bp
	800 bp
	A1, A36
	*01010101-0104N, 0106-0145, 3601-3604

	  26
	135 bp, 200 bp, 255 bp
	1070 bp
	A2, A19, A28, A203, A210
	*02010101-020115, 020117-020119, 020121-022202, 0224-023501, 023503-0247, 0249-029702, 0299, 9201-9221, 9223-9228, 9230-9295

	  312
	205 bp, 235 bp
	1070 bp
	A1, A3, A11, A32, A34, A36
	*0112, 0119, 0121, 03010101-0317, 0319-0362, 1125, 2492, 3029, 3204, 3402-3404, 3407, 3408, 3602

	  4
	190 bp
	800 bp
	A1, A2, A3, A11, A26, A30, A36
	*01010101-0104N, 0106, 0107, 0109-0111N, 0113, 0116N-0118N, 0120-0129, 0131N-0145, 0278, 9269, 0312, 0318, 110101-1127, 1129-1153, 2619, 3008, 3604

	  5
	160 bp, 535 bp
	800 bp
	A3,A9,A23, A24, A31, A32
	*0330, 230101-2322, 24020101-2411N, 241301-2415, 2417-2464, 2466-2488, 2490N-2499, 3108, 3205, 3213

	  6
	165 bp, 200 bp
	800 bp
	A2,A9,A23, A24, A29, A80
	*9222, 230101-2322, 2405, 241302, 2424, 2907, 8001, 

B*1827

	  77
	175 bp, 200 bp
	1070 bp
	A2, A23, A24, A26, A33
	*021701w, 021702w, 2314, 24020101-2411N, 241301, 241302, 2417-2450, 2454-2456, 2458-2463, 2466-2491, 2493, 2495-2499, 2616, 3319, 6845

	  8
	165 bp, 200 bp
	800 bp
	A2, A3, A10, A11, A25, A26, A28,A32, A34, A66, A68, A69
	*0255, 0324, 0350, 1110, 250101-2510, 260101-2606, 2608-2615, 2617, 2618, 2620-2641, 3215, 340101-3408, 6601-6611, 680101-6848, 6901

	
	
	
	
	

	  95
	75 bp
	800 bp
	A25, A32
	*250101-2510, 320101-3202, 3204, 3206-3220

	105,7
	85 bp
	1070 bp
	A2, A10, A26, A33
	*9246, 260101-2602, 2604, 260701-2618, 2620, 2622-2629, 2632-2641, 3313

	115,6,7
	80 bp, 

175 bp, 500 bp
	1070 bp
	A1, A11, A24, A26, A31, A34, A66
	*0113, 0128, 110101-1127, 1129-1153, 2419, 2444, 2603, 2606, 2621, 3103, 340101-3408, 6601, 6604-6610

	12
	185 bp
	800 bp
	A11, A25, A26, A31, A34, A43, A66
	*1111, 2506, 2609, 3103, 3104, 340101-3408, 4301, 6602, 6603

	13
	175 bp, 225 bp
	1070 bp
	A1, A2, A3, A25, A26, A34, A43, A66, A74
	*0113, 0234-023503, 025601, 025602, 0262, 9203, 9235, 03010101-0307, 0309-0311N, 0313-0331, 0333-0335, 0337-0340, 0342-0356, 0358, 0360-0362, 250101-2505, 2507-2510, 260101-260112, 2602w, 2603, 2605-2608, 2610-2633, 2635-2641, 3408, 4301, 6601, 6604-6611, 7413

	14
	200 bp, 240 bp
	1070 bp
	A29, A33
	*29010101-2920, 3313

	155
	90 bp, 

135 bp, 

205 bp
	1070 bp
	A1, A30
	*0113, 0128, 0343, 300101-3004, 3006-3020, 3022-3031

	16
	370 bp, 395 bp
	1070 bp
	A31, A32
	*2914, 310102-3127, 3205

	
	
	
	
	

	17
	150 bp, 180 bp
	1070 bp
	A29, A32
	*0343, 2913, 320101-3203, 3205-3220

	18
	200 bp
	1070 bp
	A33, A68
	*330101-330103, 330301-3328, 6829

	19
	160 bp, 200 bp
	800 bp
	A74
	*2919, 7401-7414N

	208
	155 bp, 200 bp, 240 bp
	800 bp
	A2, A210, A25, A68
	*0210, 0234-023503, 0239, 0246, 0248, 0250, 0252, 025601, 025602, 0262, 0270, 0273, 0278, 0293, 0295, 9203, 9210, 9214, 9217, 9222, 9229, 9256, 2494, 2505, 680101-6848

	21
	240 bp, 375 bp
	800 bp
	A2, A24, A26, A68, A69
	*0255, 2482, 2622, 3322, 6609, 6829, 6901

	225,9
	85 bp, 

240 bp
	800 bp
	A2, A36
	*0234-023503, 0246, 0248, 025601, 025602, 0262, 0270, 0278, 9203, 9229, 3601-3604

	235,7
	75 bp, 

160 bp
	800 bp
	A2, A26, A68, A80
	*0255, 2603, 2605, 2606, 2621, 2630, 3324, 6805, 6815, 6820, 8001


1Alleles are assigned by the presence of specific PCR product(s). However, the sizes of the specific PCR products may be helpful in the interpretation of HLA-A low resolution SSP typings.

When the primers in a primer mix can give rise to specific PCR products of more than one length this is indicated if the size difference is 20 base pairs or more. Size differences shorter than 20 base pairs are not given. For high resolution SSP kits the respective lengthS of the specific PCR product(s) of the alleles amplified by these primer mixes are given. 

Nonspecific amplifications, i.e. a ladder or a smear of bands, may sometimes be seen. GC-rich primers have a higher tendency of giving rise to nonspecific amplifications than other primers.

PCR fragments longer than the control bands may sometimes be observed. Such bands should be disregarded and do not influence the interpretation of the SSP typings.

PCR fragments migrating faster than the control bands, but slower than a 400 bp fragment may  be seen in some gel read-outs. Such bands can be disregarded and do not influence the interpretation of the SSP typings.

Some primers may give rise to primer oligomer artifacts. Sometimes this phenomenon is an inherit feature of the primer pair(s) of a primer mix. More often it is due to other factors such as too low amount of DNA in the PCR reactions, taking too long time in setting up the PCR reactions, working at elevated room temperature or using thermal cyclers that are not pre-heated.

2The internal positive control primer pairs amplify segments of the human growth hormone gene. The two different control primer pairs give rise to either an internal positive control band of 1070 base pairs, for most wells, or a band of 800 base pairs, for some wells.

Well number 1 contains the primer pair giving rise to the shorter, 800 bp, internal positive control band in order to help in the correct orientation of the HLA-A low resolution typing.

In addition, wells number 4, 5, 6, 8, 9, 12, 19 to 23 contain the primer pair giving rise to the shorter, 800 bp, internal positive control band in order to allow kit identification.

In the presence of a specific amplification the intensity of the control band often decreases.

3The serological reactivity of all HLA-A alleles is not known. In this table we use the information in the HLA Dictionary 2008 on the www.ebi.ac.uk/imgt/hla web site, the information available at the www.worldmarrow.org web site, the expert-assigned serological grouping in Tissue Antigens (2009) 73:95-170 and have also inferred the serological grouping from the naming of the sequence-defined allele.

4For several HLA-A alleles only partial 1st exon nucleotide sequences are available. We assume that unknown sequences are conserved within allelic groups. 

Nucleotide sequence information is available for only exons 2 and 3 of many HLA Class I alleles and for only exon 2 of many HLA Class II alleles and not for other exons or for the introns of these alleles. We assume that unknown sequences in these exons and in the introns are conserved within loci and within allelic groups.

5Specific PCR fragments shorter than 125 base pairs have a lower intensity and are less sharp than longer PCR bands.

6The primer pairs in vial 2 and 11 will in most samples give rise to two specific PCR fragments.

7Primer mixes 7, 10, 11 and 23 may yield less specific PCR product than the other primer mixes.

8Primer mix 20 may give rise to nonspecific amplifications.

9Primer mix 22 might faintly amplify most A*11 alleles.

10The A*0318 and A*2619 alleles will give rise to identical amplification patterns. These two alleles can be separated by the respective high resolution SSP primer sets.

The A*2314, A*2405, A*241302 and A*2424 alleles will give rise to identical amplification patterns. These four alleles can be separated by the respective high resolution SSP primer sets.

The A*2631 and A*6611 alleles will give rise to identical amplification patterns. These two alleles can be separated by the respective high resolution SSP primer sets.
11Primer mix 6 will amplify the B*1827 allele.
12Primer mix 3 may faintly amplify the A*30:04, 30:06, 30:17 and 30:29 alleles.

‘w’, might be weakly amplified.
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1

ser

2

*01010101-0104N, 0106, 0107, 

0109-0111N, 0116N-0118N, 

0120, 0122N-0127N, 0129, 0131N-

0145

A1, null 1 4

*0108, 0114, 0115N, 0130 A1 1

*0112, 0119 - 1 3

*0113 A1 1 4 11 13 15

*0121 A1 1 3 4

*0128 - 1 4 11 15

*02010101-020115, 020117-

020119, 020121-0209, 0211-

0216, 0218-022202, 0224-0233, 

0236-0238, 0240-0245, 0247, 

0249, 0251, 0253N, 0254, 0257-

0261, 0263-0269, 0271, 0272, 

027401-0277, 0279-0292, 0294N, 

0296-029702, 0299, 9201, 9202, 

9204-9209, 9211-9213N, 9215, 

9216, 9218-9221, 9223-9228, 

9230-9234, 9236-9245, 9247-

9255, 9257-9268, 9270-9295

A2, A203, 

null

2

*0210, 0239, 0250, 0252, 0273, 

0293, 0295, 9210, 9214, 9217, 

9256

A2, A210 2 20

*021701, 021702 A2 2 w

*0234, 023501, 023503, 025601, 

025602, 0262, 9203

A2 2 13 20 22

*023502 - 13 20 22

*0246, 0270 A2 2 20 22

*0248, 9229 A2 20 22

*0255 A2/ A28 2 8 21 23

*0278 A2 2 4 20 22

*9222 A2 6 20

*9235 - 2 13

*9246 - 2 10

*9269 - 2 4

*03010101-0307, 0309-0311N, 

0313-0317, 0319-0323, 0325-

0329, 0331, 0333-0335, 0337-

0340, 0342, 0344-0349, 0351-

0356, 0358, 0360-0362

A3, null 3 13

*0308, 0332, 0336N, 0341, 0357, 

0359

A3, null 3

*0312 A3 3 4

*0318, 2619 - 4 13

*0324, 0350 A3 3 8 13

*0330 A3 3 5 13

*0343 - 3 13 15 17

*110101-1109, 1112-112402, 

1126, 1127, 1129-1153

A11, null 4 11

*1110 A11 4 8 11

*1111 - 4 1112

*1125 A11 3 4 11

*230101-2313, 2315-2322 A23 5 6

*2314, 2405, 241302, 2424

A23, A9, 

A24

5 6 7


[image: image2.emf]*24020101-2404, 2406-2411N, 

241301, 2417, 2418, 2420-2423, 

2425-2443, 2445N-2450, 2454-

2456, 2458-2463, 2466-2481, 

2483N-2488, 2490N, 2491, 2493, 

2495-2499

A24, A2403, 

null

5 7

*2414, 2415, 2451-2453, 2457, 

2464

A24 5

*2419, 2444 A9 5 7 11

*2482 - 5 7 21

*2489 - 7

*2492 - 3 5

*2494 - 5 20

*250101-2504, 2507-2510 A25 8 9 13

*2505 A25 8 9 13 20

*2506 A25 8 9 12

*260101-260112, 2608, 2610-

2615, 2617, 2618, 2620, 2623-

2629, 2632, 2633, 2635-2641

A26, A10, 

null

8 10 13

*2602 A26 8 10 w

*2603, 2606, 2621 A26 8 11 13 23

*2604, 2634 A26 8 10

*2605, 2630 A26 8 13 23

*260701, 260702 A26 10 13

*2609 A26 8 10 12

*2616 A26 7 10 13

*2622 A26 8 10 13 21

*2631, 6611 A26 8 13

*29010101-2906, 2908N-2912, 

2915-2918, 2920

A29 14

*2907 A29 6 14

*2913 - 14 17

*2914 - 14 16

*2919 14 19

*300101-3004, 3006, 3007, 3009-

3020, 3022-3028, 3030, 3031

A30 15

*3008 A30 4 15

*3029 - 3 15

*310102-3102, 3105-3107, 3109-

3127

A31 16

*3103 A31 1112 16

*3104 A31 12 16

*3108 A31/A24 5 16

*320101-3202, 3206-3212, 3214, 

3216-3220

A32 9 17

*3203 A32 17

*3204 A32/A3 3 9

*3205 A32 5 1617

*3213 A32 5 9 17

*3215 A32 8 9 17

*330101-330103, 330301-3312, 

3314-3318, 3320, 3321, 3323, 

3325-3328

A33 18

*3313 - 10 14 18

*3319 - 7 18

*3322 - 18 21

*3324 - 18 23


[image: image3.emf]*340101, 340102, 3405, 3406 A34, A10 8 1112

*3402-3404, 3407 A34 3 8 1112

*3408 A34 3 8 111213

*3601, 3603 A36 1 22

*3602 A36 1 3 22

*3604 A36 1 4 22

*4301 A43 1213

*6601, 6604-6608, 6610 A66 8 11 13

*6602, 6603 A66 8 12

*6609 - 8 11 13 21

*680101-6804, 6806-6814, 6816-

6819, 6821-6828, 6830-6844, 

6846-6848

A68, null 8 20

*6805, 6815, 6820 A68 8 20 23

*6829 A68 8 18 2021

*6845 - 7 8 20

*6901 A69 8 21

*7401-7412N, 7414N A74, null 19

*7413 - 13 19

*8001 A80 6 23

B*1827 6

Length of spec.

120135205190160165175165

758580

185175200

90

370150200160155240

8575

PCR product(s)

3

145200235 535200200200 175 225240135395180 200200375240160

255 500 205 240

Well No. 1 2 3 4 5 6 7 8 91011121314151617181920212223

Specific Reaction

1st match: A*

2nd match: A*

Control Reaction

Failed Controls

False Positive

False Negative


1The A*0318 and A*2619 alleles will give rise to identical amplification patterns. These two alleles can be separated by the respective high resolution SSP primer sets.
The A*2314, A*2405, A*2424 and A*2465 alleles will give rise to identical amplification patterns. These two alleles can be separated by the respective high resolution SSP primer sets.

The A*2631 and A*6611 alleles will give rise to identical amplification patterns. These two alleles can be separated by the respective high resolution SSP primer sets.

The sequence of the A*0105N has been shown to be identical to A*0104N.

The A*020116 allele has been renamed to A*9234.

The A*020120 has been renamed to A*020118.

The sequence of the A*0223 allele has been shown to be identical to A*0222.

The sequence of the A*0298 allele has been shown to be identical to A*0296.

The A*1128 allele has been renamed to A*111502.

The  sequence of the A*2401 allele has been shown to be in error.

The sequence of the A*2412 allele has been shown to be identical to A*2408.

The A*2416 allele has been renamed to A*3108.

The A*2465 allele has been renamed to A*241302.

The sequence of the A*3005 allele has been shown to be identical to A*3004.

The A*3021 allele has been renamed to A*301102.

The sequence of the A*31011 allele has been shown to be identical to A*310102.

The sequence of the A*3302 allele has been shown to be identical to A*3303.

2The serological reactivity of all HLA-A alleles is not known. In this table we use the information in the HLA Dictionary 2008 on the www.ebi.ac.uk/imgt/hla web site, the information available at the www.worldmarrow.org web site, the expert-assigned serological grouping in Tissue Antigens (2009) 73:95-170 and have also inferred the serological grouping from the naming of the sequence-defined allele.
3The primer pairs in vials 2 and 11 will in most samples give rise to two specific PCR fragments.

 ‘w’, may be weakly amplified.
Changes in revision R01 compared to R00:

1. Primer mix 3 may faintly amplify the A*30:04, 30:06, 30:17 and 30:29 alleles.
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