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Specificities and sizes of the PCR products of the 32 primer mixes used for HLA-B*39 SSP typing.
	Primer Mix
	Size of spec. PCR product1
	Size of control band2
	Amplified HLA-B*39 alleles3
	Other amplified HLA-Class I alleles4

	  15
	230 bp
	  800 bp
	39010101- 39010102L, 390103-3905, 3907-3920, 3922-3929, 3931, 3935, 3937-3941
	1569, 380101-3807, 3808weakly, 3809, 3811-3817, 670101-6702

	  25
	170 bp
	1070 bp
	39010101- 39010102L, 390103-390104, 3903-390602, 3907?, 3909, 3911, 3912, 3914, 3915, 3918, 3919, 3922, 3924-3938Q, 3940N-3943
	1401-1407N, 1509, 1510, 1518, 1523, 1537, 1551, 1552, 1572, 1580, 1590, 1593, 1599, 9508, 9514, 9515, 9519, 9524, 9533, 9534, 380101-380202, 3804, 3805, 3808-3815, 3817



	  3
	200 bp
	1070 bp
	3905, 3908, 3911, 391301-391302, 3920, 3937, 3943
	0716, 0727, 0737, 0738, 0750, 0803, 0823, 1503, 1509, 1510, 1518, 1523, 1529, 1537, 1538, 1547, 1549, 1551, 1552, 1554, 1562, 1564, 1568, 1569, 1572, 1574, 1580, 1590, 1591, 1593, 1598, 1599, 9503, 9508, 9514, 9515, 9519, 9523, 9524, 9527, 9531-9534, 180101-1815, 1817N-1827, 3521, 3524, 3525, 370101-3713, 380101-380202, 3804-3812, 3815, 3817, 4012, 480101-4819, 5137, 5145, 5302, 5306, 5714, 5809, 5812

	  46
	145 bp
	1070 bp
	3926
	

	  56
	105 bp
	  800 bp
	39010101-39010102L, 390103-390201, 3903-3909, 3911, 3912, 3914, 3915, 3918, 3922, 3924-3943
	1401-1407N, 3526, 670101

	  65,7
	170 bp
	  800 bp
	390201-390202, 3908, 391301-391302, 3923, 3939
	0727, 0750, 0804, 0817, 1503, 1547, 1554, 1561, 1562, 1564, 1568, 1569, 1591, 1598, 9503, 9523, 9527, 9531, 9532,  180101-1803, 1805, 1806, 1808-1815, 1817N-1827, 370101-3713, 3803, 4012, 480101-4805, 4807-4819

	  78
	165, 220 bp 
	1070 bp
	3903, 3914, 3917, 3924, 3929, 3937
	

	  8
	180 bp
	1070 bp
	3904, 3907?
	3526

	
	
	
	
	

	  95
	230 bp
	  800 bp
	390601-390602
	

	105,6,9
	105, 165 bp
	  800 bp
	3907, 3919
	1569, 3535, 3582, 5122, 7803

	115,6
	160 bp
	1070 bp
	3908, 3911, 3918, 3933, 3936
	1318, 1558, 1573,  5410, 5509, 5521

	12
	175 bp
	  800 bp
	3907, 3915, 3929
	1569, 3535

	135,6,10
	  80, 215 bp
	1070 bp
	3909, 3923
	

	146
	  80 bp
	1070 bp
	3910, 3916, 3917, 3920
	070201-0707, 0709, 0711, 0712, 0714-0726, 0728-0731, 0733-0735, 0737, 0739-0749N, 0751-0760, 151101-151103, 1576, 9501, 3576, 4061, 4201, 4202, 4204-4209, 4506, 5401-5411, 5413, 550101-5505, 5507-5517, 5519- 5528, 5601-5606, 5609-5613, 5615-5620, 670101-670102, 8101-8103, 8201, 8202, 8301

	15
	190 bp
	  800 bp
	3912, 3931
	

	1611
	165, 225 bp
	  800 bp
	3914, 3916, 3929
	

	
	
	
	
	

	17
	180 bp
	  800 bp
	3925N
	

	18


	160 bp
	  800 bp
	390201-390202, 3908, 391301-391302, 3922, 3923
	0817, 1503, 1547, 1549, 1554, 1561, 1562, 1568, 1569, 1574, 1591, 1598, 9503, 9523, 9527, 9531, 9532, 1812, 370101-3707, 3709-3713, 3803, 3804, 4012, 480101-4805, 4807-4815, 4817-4819

	1912
	385 bp
	1070 bp
	39010101-39010102L, 390103-390104, 3903-3907, 3909-3912, 3914-3920, 3924-3942
	070201-0712, 0714-0753, 0755-0760, 080101-0809, 0811-0816, 0818-0834, 1401-1407N, 380101-380202, 3805-3817, 4025?, 4068?, 4201, 4202, 4204-4209, 4806, 670101-670102, 7301, 8102

	206
	100 bp
	  800 bp
	3918, 3927
	1569

	21
	220 bp
	  800 bp
	39010101-39010102L, 390103-390202, 3904, 3905, 3907-391302, 3915, 3917-3920, 3922, 3923, 3925N-3927, 3931, 3935, 3938Q-3941
	1569, 380101-3807, 3808weakly, 3809, 3811-3817, 670101-6702

	22
	225 bp
	  800 bp
	3928
	

	236,7
	  85 bp
	  800 bp
	39010101-39010102L, 390103, 390201, 3903, 3904, 390601-390602, 3909, 3912, 3914, 3915, 3918, 3922, 3924-3936, 3938Q-3943
	1401-1407N, 670101

	2412
	185 bp
	1070 bp
	39010101-39010102L, 390103-390201, 3903, 3905-390602, 3907?, 3908, 3909, 3911, 3914, 3915, 3918, 3922, 3924-3943
	1401, 1407N, 380101-3803, 3807-

3817, 670101

	
	
	
	
	

	25
	230 bp
	1070 bp
	39010102L
	

	26
	265 bp
	  800 bp
	
	1401-1404, 1407N

	276,13
	  80, 185 bp
	  800 bp
	3932, 3938Q
	1315, 511301-511302, 5119

	28
	180 bp
	1070 bp
	3932, 3933, 3940N
	1303, 1558, 1573, 9533, 9537, 3503, 3506, 3513, 3536, 3538, 3555, 3556, 3559, 3570, 3574, 3575, 4071, 4410, 4611, 511301-511302, 5115, 5304, 5403, 5601, 5602, 5604, 5607, 5608, 5611, 5613, 5614, 5616, 5617, 5619N, 5620, 8201, 8202,

Cw*1515 

	29
	245 bp
	  800 bp
	390601-390602, 3934
	0809, 1542, 1583, 3560, 4101, 4105-4107, 4204, 5121, 5136, 5401, 5402, 5404, 5405N, 5407, 5408N, 5410-5413, 550101-5503, 5505, 5507, 5510-5513, 5515-5521, 5523, 5525-5528, 5901, 5902

	306
	  60 bp
	  800 bp
	3918, 3935
	1569

	3112
	150 bp
	  800 bp
	3930, 3934, 3943
	0748, 0813, 0825, 1301-1304, 1306-1315, 1317,  1319, 1321, 1505, 1520, 1531, 1552, 1555, 1586, 1591, 9507, 9514, 9523, 9524, 180101-1812, 1814, 1817N, 1818, 1820, 1822-1827, 2701-2703, 270502-270510, 2707-2709, 2711-2714, 2716, 2717, 2719, 2723, 2726-2738, 350101-3507, 350901-3510, 3512, 3513, 3515-3517, 3519-352002, 3522-3534, 3536, 3537, 3539-3542, 3546-3557, 3559, 3560, 3563-3565Q, 3568-3572, 3574-3578, 3582, 3583, 3702, 400101-4004, 40060101-401403, 4018-4022N, 4024, 4025, 4027, 4029-4031, 4033-4040, 4042-4050, 4052-4066, 4068-4078, 440301-440303, 4407, 4410, 4413, 4426, 4430-4432, 4436-4440, 4443, 4445-4447, 4450, 4454, 4457, 4606, 4611, 47010101-4705, 480101-4804, 4806, 4807, 4809-4814, 4816-4818, 510901-5110, 5115, 5131, 5140, 5142, 5203, 5210, 530101-5305, 5307, 5309, 5310, 5312, 5313, 5401-5405N, 5407-5409, 5411-5413, 550201-550202, 5504, 5507, 5508, 5510, 5512, 5513, 5516, 5518, 5519, 5522, 5523, 5526, 5527,  5601, 5602, 5604, 5607-5612, 5614-5620, 570101-570103, 570301-570302, 5706-5708, 5710, 5711, 5714, 5801, 5802, 5804, 5807, 5809-5815, 5901, 5902, 7301, 7804, 8101-8103

	32
	230 bp
	  800 bp
	3924, 3941, 3942
	3535


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-B*39 SSP subtypings.

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 bp or more. Size differences shorter than 20 bp are not given. For high resolution SSP kits the length 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 band may sometimes be observed. Such bands can be disregarded and do not influence the interpretation of the SSP typings.

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 tubes, or a band of 800 base pairs, for some tubes.

Tube 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-B*39 subtyping.

In addition, tubes number 5, 6, 9, 10, 12, 15 to 18, 20 to 23, 26, 27, 29 to 32 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.

3For many HLA-B alleles complete 4th exon nucleotide sequences are not available. In these instances it is not known whether some of the primers of the SSP sets are completely matched with the target sequences or not. We assume that unknown sequences in the 4th exon are conserved within allelic groups. 

The B*3910 and B*670102 alleles will give rise to identical amplification patterns with the HLA-B*39 subtyping kit. These two alleles can be distinguished by the HLA-B low resolution and/or HLA-B*67 kits.

4Due to the sharing of sequence motifs between HLA-B alleles, non-HLA-B*39 alleles will be amplified by primer mixes 1 to 3, 5 to 8, 10 to 12, 14, 18 to 21, 23, 24, 26 to 32. In addition, the Cw*1515 allele will be amplified by primer mix 28.

5The primer pairs in primer mixes 1, 2, 6, 9, 10, 11 and 13 may give rise to a primer oligomer artifact.

6Short specific PCR fragments are less intense and not as sharp as longer specific bands.

7Primer solutions 6 and 23 may yield less specific PCR product than the other HLA-B*39 primer mixes.

8Primer solution 7: Specific PCR fragment of 165 bp in the B*3917 allele. Specific PCR fragment of 220 bp in the B*3903, B*3914, B*3924, B*3929 and B*3937 alleles. 

9Primer solution 10: Specific PCR fragment of 105 bp in the B*3919, B*5122 and B*7803 alleles. Specific PCR fragment of 165 bp in the B*3907, B*1569, B*3535 and B*3582 alleles. 

10Primer solution 13: Specific PCR fragment of 80 bp in the B*3923 allele. Specific PCR fragment of 215 bp in the B*3909 allele. 

11Primer solution 16: Specific PCR fragment of 165 bp in the B*3914 and B*3929 alleles. Specific PCR fragment of 225 bp in the B*3916 allele. 

12Primer mixes 19, 24 and 31 have a tendency of giving rise to non-specific amplifications.

13Primer mix 27: Specific PCR fragment of 80 bp in the B*3932 and B*5119 alleles. Specific PCR fragment of 185 bp in the B*3938Q  and B*1315 and B*511301-511302 alleles.

‘?’, nucleotide sequence information not available for the primer matching sequence.
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HLA-B allele

1

*39010101, 390103 1 2 5 19 21 23 24

*39010102L 1 2 5 19 21 23 24 25

*390104 1 2 5 19 21 24

*390201 1 5 6 18 21 23 24

*390202 1 6 18 21

*3903 1 2 5 7 19 23 24

*3904 1 2 5 8 19 21 23

*3905 1 2 3 5 19 21 24

*390601-390602 2 5 9 19 23 24 29

*3907 1 ? 5 ? 10 12 19 21 ?

*3908 1 3 5 6 11 18 21 24

*3909 1 2 5 13 19 21 23 24

*3910, 670102

2

1 14 19 21

*3911 1 2 3 5 11 19 21 24

*3912 1 2 5 15 19 21 23

*391301-391302 1 3 6 18 21

*3914 1 2 5 7 16 19 23 24

*3915 1 2 5 12 19 21 23 24

*3917 1 14 16 19

*3917 1 7 14 19 21

*3918 1 2 5 11 19 20 21 23 24 30

*3919 1 2 10 19 21

*3920 1 3 14 19 21

*3922 1 2 5 18 21 23 24

*3923 1 6 13 18 21

*3924 1 2 5 7 19 23 24 32

*3925N 1 2 5 17 19 21 23 24

*3926 1 2 4 5 19 21 23 24

*3927 1 2 5 19 20 21 23 24

*3928 1 2 5 19 22 23 24

*3929 1 2 5 7 12 16 19 23 24

*3930 2 5 19 23 24 31

*3931 1 2 5 15 19 21 23 24

*3932 2 5 19 23 24 27 28

*3933 2 5 11 19 23 24 28

*3934 2 5 19 23 24 29 31

*3935 1 2 5 19 21 23 24 30

*3936 2 5 11 19 23 24

*3937 1 2 3 5 7 19 24

*3938Q 1 2 5 19 21 23 24 27

*3939 1 5 6 19 21 23 24

*3940N 1 2 5 19 21 23 24 28

*3941 1 2 5 19 21 23 24 32

*3942 2 5 19 23 24 32

*3943 2 3 5 23 24 31

 *070201-0707, 0709, 0711, 0712, 0714, 0715, 0717-

0726, 0728-0731, 0733-0735, 0739-0747, 0749N, 0751-

0753, 0755-0760, 4201, 4202, 420501-4209 

# #

*0708, 0710, 0732, 0736, 080101-0802, 0805-0808N, 

0811, 0812, 0814-0817, 0818-0822, 0824, 0826-0834

19

*0717 3 14 19

*0727, 0750 3 6 19

*0737 3 14 19

*0738, 0803, 0823 3 19

*0748 14 19 31

*0754, 151101-151103, 1576, 9501, 5406, 5603 14

*0804 6 19

*0809 19 29

*0813, 0825, 7301 19 31

*0817, 1561 6 18

*1301-130204, 1304, 1306-1314, 1317, 1319, 1321, 

1505, 1520, 1531, 1555, 1586, 9507, 2701-2703, 

270502-270510, 2707-2709, 2711-2714, 2717, 2717, 

2719, 2723, 2726-2738, 350101-350202, 350401-3505, 

3507, 350901-3510, 3512, 3515-3517, 3519-352002, 

3522, 3523, 3527-3534, 3537, 3539-3542, 3546-3554, 

3557, 3563-3565Q, 3568, 3569, 3571, 3572, 3577, 

3578, 3583, 400101-4004, 40060101-4011, 4013-

401403, 4018-4022N, 4024, 4027, 4029-4031, 4033-

4040, 4042-4050, 4052-4060, 4062-4066, 4069, 4070, 

4072-4078, 440301-440303, 4407, 4413, 4426, 4430-

4432, 4436-4440, 4443, 4445-4447, 4450, 4454, 4457, 

4606, 47010101-4705, 510901-5110, 5131, 5140, 5142, 

5203, 5210, 530101-530104, 5303, 5305, 5307, 5309, 

5310, 5312, 5313, 570101-570103, 570301-570302, 

5706-5708, 5710, 5711, 5801, 5802, 5804, 5807, 

5810N, 5811, 5813-5815, 7804

31


[image: image2.emf]*1303, 3503, 3506, 3513, 3536, 3555, 3556, 3559, 

3570, 3574, 3575, 4071, 4410, 4611, 5115, 5304, 5607, 

5608, 5614

28 31

*1315 27 31

*1318 11

*1401, 1407N 2 5 19 23 24 26

*140201-1404 2 5 19 23 26

*1405-140602 2 5 19 23

*1503, 1547, 1554, 1562, 1568, 9527, 9531, 9532 3 6 18

*1509, 1510, 1518, 1523, 1537, 1551, 1572, 1580, 

1590, 1593, 1599, 9508, 9515, 9519, 9534

2 3

*1529, 1538, 3521, 5137, 5145, 5306 3

*1542, 1583, 4101, 4105-4107, 5121, 5136 29

*1549, 1574 3 18

*1552, 9514, 9524 2 3 31

*1558, 1573 11 28

*1564, 1813, 1815, 1819, 1821, 3708 3 6

*1569 1 3 6 10 12 18 20 21 30

*1591, 9523, 1812, 3702, 4012, 480101-4804, 4807, 

4809-4814, 4817, 4818

3 6 18 31

*1598, 9503, 370101-370104, 3703N-3707, 3709-3713, 

4805, 4808, 4815, 4819

3 6 18

*9533 2 3 28

*9537, 3538 28

*180101-1803, 1805, 1806, 1808-1811, 1814, 1817N, 

1818, 1820, 1822-1827, 4817

3 6 31

*1804, 1807, 3524, 3525, 5302, 5714, 5809, 5812 3 31

*3526 5 8 31

*3535 10 12 32

*3560, 5412, 5518, 5901, 5902 29 31

*3576, 4061, 5409, 5504, 5508, 5522, 5609, 5610, 

5612, 5615, 5618, 8101, 8103

14 31

*3582 10 31

*380101-380202, 3809, 3811, 3812, 3815, 3817 1 2 3 19 21 24

*3803 1 6 18 21 24

*3804 1 2 3 18 21

*3805 1 2 3 19 21

*3806 1 3 19 21

*3807 1 3 19 21 24

*3808 w 2 3 19 w 24

*3810 2 3 19 24

*3813, 3814 1 2 19 21 24

*3817 1 19 21 24

*4025, 4068 ? 31

*4204 14 19 29

*4506, 5514, 5524, 560501-5606, 8301 14

*4806 3 19 31

*511301-511302 27 28

*5119 27

*5122, 7803 10

*5401, 5402, 5404, 5405N, 5407, 5408N, 5411, 5413, 

550201-550202, 5507, 5510, 5512, 5513, 5517, 5519, 

5523, 5526, 5527

14 29 31

*5403, 5601, 5602, 5604, 5611, 5617, 5617, 5619N, 

5620

14 28 31

*5410, 5521 11 14 29

*550101-550104, 5503, 5505, 5511, 5515, 5517, 5520, 

5525, 5528

14 29

*5509 11 14

*5613, 8201, 8202 14 28

*670101 1 5 14 19 21 23 24

*6702 1 21

*8102 14 19 31

Cw*1515 28

Length of spec. PCR produt(s)

3

230 170 200 145 105 170 175 180 230 105 170 175

80 80

190 165 180 180 385 100 220 225

85

185 230 265

80

180 245

60

150 230

220 175 215 225 185

Tube No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Specific Reaction

1st match: B*

2nd match: B*

Control Reaction

Failed Controls

False Positive

False Negative


1The nucleotide sequence of the B*390102 allele has been shown to be identical B*390101.

The nucleotide sequence of the B*3921 allele has been shown to be identical B*3924.

2The B*3910 and B*670102 alleles will give rise to identical amplification patterns with the HLA-B*39 subtyping kit. These two alleles can be distinguished by the HLA-B low resolution and/or HLA-B*67 kits.

3Primer solution 7: Specific PCR fragment of 165 bp in the B*3917 allele. Specific PCR fragment of 220 bp in the B*3903, B*3914, B*3924, B*3929 and B*3937 alleles. 

Primer solution 10: Specific PCR fragment of 105 bp in the B*3919, B*5122 and B*7803 alleles. Specific PCR fragment of 165 bp in the B*3907, B*1569, B*3535 and B*3582 alleles. 

Primer solution 13: Specific PCR fragment of 80 bp in the B*3923 allele. Specific PCR fragment of 215 bp in the B*3909 allele. 

Primer solution 16: Specific PCR fragment of 165 bp in the B*3914 and B*3929 alleles. Specific PCR fragment of 225 bp in the B*3916 allele. 

Primer mix 27: Specific PCR fragment of 80 bp in the B*3932 and B*5119 alleles. Specific PCR fragment of 185 bp in the B*3938Q  and B*1315 and B*511301-511302 alleles.

 ‘w’, might be weakly amplified.

‘?’, nucleotide sequence information not available for the primer matching sequence.
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